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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

lA.  Properties 

GEOTHERMAL  GRADIENTS  IN  THE  MIS- 
SOULA AND  BITTERROOT  VALLEYS,  WEST- 
CENTRAL  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  B.  Leonard,  and  W.  A.  Wood. 

Geological  Survey  Water-Resources  Investigations 

80-89,  November,  1980.  15  p.  7  Fig,  1  Tab,  10  Ref. 

Descriptors:  *Geothermal  studies.  Temperature, 
♦Thermal  springs,  'Thermal  water.  Thermal  con- 
ductivity. Heat  flow.  *Montana,  West-central 
Montana,  Missoula  Valley,  Bitterroot  Valley. 

Temperature-depth  profiles  of  six  cased  test  holes 
in  the  Missoula  and  Bitterroot  Valleys,  west-cen- 
tral Montana,  consist  of  linear  segments,  the  inter- 
sections of  which  commonly  correspond  with  lith- 
ologic  boundaries.  Geothermal  gradients  common- 
ly decreased  with  depth,  probably  as  a  result  of 
compaction  and  higher  quartz  content  of  the 
deeper  sedimentary  deposits.  There  is  no  evidence 
for  hydrothermal  discharge.  A  maximum  tempera- 
ture of  31.7  degrees  Celsius  was  measured  at  a 
depth  of  869  meters.  Estimated  temperatures  at  a 
depth  of  1  kilometer  at  the  drill  sites  ranged  from 
about  34  to  63  degrees  Celsius.  Temperatures  ex- 
ceeding 90  degrees  Celsius  probably  would  not 
occur  at  depths  less  than  1,500  meters.  Values  of 
thermal  conductivity  needed  to  maintain  an  as- 
sumed regional  heat  flow  of  about  2.1  heat  flow 
units  along  the  measured  geothermal  gradients 
generally  exceeded  published  values  for  the  rock 
and  soil  penetrated  by  the  wells.  Laboratory  deter- 
minations of  the  thermal  conductivity  of  cores  and 
cuttings  would  be  useful  to  refine  the  estimates  and 
to  test  the  conclusion  that  the  measured  tempera- 
tures are  not  hotter  than  normal.  (USGS) 
W8 1-02930 


HYDROLOGY  AND  GEOCHEMISTRY  OF 
THERMAL  GROUNDWATER  IN  SOUTH- 
WESTERN IDAHO  AND  NORTH-CENTRAL 
NEVADA, 

Geological   Survey,   Boise,   ID.  Water  Resources 

Div. 

H.  W.  Young,  and  R.  E.  Lewis. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,  Denver,  CO  80225,   Price:  $11.25  in  paper 

copy.    $4.50    in    microfiche.    Geological    Survey 

Open-File  Report  80-2043,  December.  1980.  40  p. 

4  Fig,  6  Tab,  42  Ref,  2  Plates. 

Descriptors:  'Geochemistry,  'Hydrology,  'Ther- 
mal water.  Chemical  reactions.  Chemical  analysis. 
Aquifer  characteristics.  Groundwater  movement. 
Water  temperature.  'Idaho.  'Nevada,  Thermal 
springs.  Heat  flow.  Well  data,  Geothermal  studies. 
Tritium,  Stable  isotopes.  Model  studies.  South- 
western Idaho.  North-central  Nevada. 

In  southwestern  Idaho  and  north-central  Nevada, 
thermal  groundwater  occurs  under  artesian  condi- 
tions in  igneous  or  sedimentary  rocks  of  Tertiary 
age.  Temperatures  of  the  groundwater  range  from 
30  degrees  to  more  than  80  degrees  Celsius.  Ther- 
mal waters  are  a  sodium  carbonate  or  bicarbonate 
type:  nonthermal  waters  are  a  calcium  bicarbonate. 
Chemical  geothermometers  indicate  maximum  res- 
ervoir temperatures  near  100  degrees  Celsius. 
Stable-isotope  data  indicate  recharge  to  the  system 
occurred  when  climate  averaged  3  degrees  to  5 
degrees  Celsius  colder  than  at  present;  such  condi- 
tions existed  during  Holocene  glacial  advances 
3.000  and  more  than  8.000  years  ago.  Residence 
time  calculated  on  the  basis  of  reservoir  volume 
and  thermal-water  discharge  is  3.400  to  6.800 
years.  Considering  estimates  of  heat  flux  in  and 
heat  discharged  by  conduction  and  convection, 
about  25.0  cubic  feet  per  second,  or  about  18.000 
acre-feet  per  year,  of  50  degrees  Celsius  water  is 
required  to  transport  excess  heat  from  the  system 
advectively  in  groundwater.  The  conceptual 
model  is  one  where  water  has  circulated  thou- 
sands, even  tens  of  thousands,  of  years.  Within 
model   constraints,   reservoir   thermal   energy   for 


this  geothermal  system  is  130x10  to  the  18th  power 
calories.  (USGS) 
W8 1-02990 


2.  WATER  CYCLE 
2A.  General 


EFFECT  OF  PUMPAGE  ON  GROUNDWATER 
LEVELS  AS  MODELED  IN  LARAMIE 
COUNTY,  WYOMING, 

Geological   Survey,   Cheyenne,   WY.    Water   Re- 
sources Div. 
M.  A.  Crist. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $17.00  in  paper 
copy,  $6.00  in  microfiche.  Geological  Survey 
Open-File  Report  80-1104  (WRI),  1980.  26  p,  12 
Fig,  25  Ref  5  Plates. 

Descriptors:  'Groundwater,  'Pumpage,  'Ground- 
water level,  'Withdrawal,  Aquifers,  Water  use. 
Irrigation  wells.  Water  level  fluctuations,  Potentio- 
metric  level.  Groundwater  movement,  'Model 
studies,  Forecasting,  Groundwater  development, 
Water  management,  Hydrologic  data.  Maps,  'Wy- 
oming, Laramie  County. 

Groundwater  is  being  extensively  developed  for 
domestic,  agricultural,  and  industrial  use  in  a  2,320- 
square  mile  area  in  Laramie  County,  WY.,  bound- 
ed approximately  by  Horse  Creek  on  the  north, 
Nebraska  on  the  east,  Colorado  on  the  south,  and 
pre-Tertiary  outcrops  on  the  west.  Currently 
(1977)  about  47,300  acres  of  land  are  irrigated  with 
groundwater.  Groundwater  levels  are  declining  in 
some  areas  as  much  as  4  feet  per  year.  The  investi- 
gation was  made  to  provide  State  water  adminis- 
trators with  data  on  water-level  changes  resulting 
from  present  (1977)  groundwater  withdrawals  and 
to  provide  a  means  of  predicting  the  future  effect 
of  groundwater  development.  A  digital  model  was 
developed  of  the  hydrologic  system  in  the  post- 
Cretaceous  rocks.  The  ability  of  the  model  to 
simulate  the  hydrologic  system  was  determined  by 
comparing  the  water-level  changes  measured  at  37 
observation  wells  located  in  areas  of  irrigation 
pumping  with  the  water-level  changes  calculated 
by  the  model  for  1971-77.  Comparison  of  the  meas- 
ured and  calculated  changes  showed  agreement 
with  a  root-mean-square  deviation  of  -t-  or  -  3.6 
feet  with  8  feet  as  the  maximum  deviation.  It  is 
concluded  that  the  model  adequately  simulates 
present  hydrologic  conditions  in  the  post-Creta- 
ceous rocks  and  may  be  used  to  predict  the  effect 
of  applied  stress  to  the  system.  (USGS) 
W8 1-02923 


WATER  AVAILABILITY  AND  GEOLOGY  OF 
SUMTER  COUNTY,  ALABAMA, 

Geological    Survey.   University.   AL.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-02998 


AVAILABILITY    OF    SURFACE    WATER    IN 
MONTGOMERY  COUNTY,  ALABAMA, 

Geological    Survey,    Lakewood,   CO.    Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-02999 


CALIBRATION  AND  SENSITIVITY  ANALYSIS 
OF  THE  STORM  CONTINUOUS  FLOW  SIMU- 
LATION MODEL  (IN  FRENCH), 

Purdue  Univ..  Lafayette.  IN.  Water  Resources  Re- 
search Center. 

J.  L,  Sautier,  and  J.  W.  Delleur. 
La  Houille  Blanche  No  4/5.  p  339-344.  April.  1980, 
6  Fig,  1  Tab.  4  Ref 

Descriptors:  'Urban  runoff  'Sensitivity  analysis. 
'Model  studies,  Simulation  analysis.  Watershed 
model.  Rainfall-runoff  relationships.  Urban  water- 
sheds. 

This  study  relates  to  the  hourly  continuous  runoff 
simulation  model  STORM.  This  model  provides  a 


substantial  improvement  over  the  elementary  rain- 
fall-runoff transformations,  without  being  so  so- 
phisticated as  to  become  cumbersome,  in  the  prac- 
tice by  consulting  engineer  offices  of  small  size. 
Using  the  composite  runoff  coefficient  method  in 
an  urban  watershed  and  in  addition,  the  Soil  Con- 
servation Services  method  for  the  previous  areas  in 
a  semi-urban  watershed,  a  methodology  is  devel- 
oped to  calibrate  the  parameters  characterizing  the 
equations  relating  to  each  of  these  two  methods.  A 
sensitivity  analysis  of  the  model  is  done  around  the 
calibration  values  of  the  parameters.  The  two 
methods  of  analysis  show  that  the  yearly  total 
amount  of  runoff  the  total  amounts  of  runoff  by 
storm  event  and  the  peaks  by  event  are  all  good 
and  stable  estimates.  The  choice  of  the  method 
depends  on  the  percent  of  imperviousness.  In  addi- 
tion, the  model  STORM  calculates  hourly  hydro- 
graph  ordinates.  However,  for  the  watershed 
under  study  it  was  not  possible  to  obtain  reliable 
results  before  the  peak  time,  because  of  the  short 
time  of  concentration  which  was  approximately  30 
minutes. 
W81-03010 


BIFURCATION  ANALYSIS  OF  RAINFALL  IN- 
FILTRATION, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
V.  V.  Nguyen,  and  E.  F.  Wood. 
Water  Resources  Research,  Vol  17,  No  1,  p  216- 
222,  February,  1981.  9  Fig,  17  Ref 

Descriptors:  'Infiltration,  'Soil  moisture,  'Rain- 
fall, Bifurcation  analysis.  Runoff  Mathematical 
studies,  Precipitation(Atmospheric),  Hydrology, 
Hysteresis,  Ponding. 

The  equation  of  unsaturated  flow  is  used  to  ana- 
lyze the  bifurcation  (nonlinear)  behavior  of  point 
infiltration.  Results  show  that  in  this  manner  the 
relationship  between  infiltrations,  rainfall,  and  soil 
properties  can  be  better  understood,  particularly 
the  threshold  and  hysteresis  behaviors  observed  in 
the  laboratory,  A  theoretical  basis  for  parameter 
thresholds  in  the  runoff  response  operator  is  devel- 
oped. Results  indicate  that  the  soil  moisture  at  the 
surface  can  exhibit  a  jump  phenomenon  to  saturat- 
ed during  low  precipitation  rates,  resulting  in  fast 
formation  of  areas  with  surprisingly  high  runoff 
rates.  Applying  these  procedures  to  laboratory 
studies  of  Plainfield  sand  gives  results  agreeing 
with  previous  work.  (Cassar-FRC) 
W8 1-03065 


2B.  Precipitation 


STOCHASTIC  SIMULATION  OF  DAILY  PRE- 
CIPITATION, TEMPERATURE,  AND  SOLAR 
RADIATION, 

Science  and  Education  Administration,  Temple, 
TX.  Grassland,  Soil  and  Water  Research  Lab. 
C.  W.  Richardson. 

Water  Resources  Research,  Vol  17,  No  1,  p  182- 
190,  February,  1981.  6  Fig,  13  Tab,  18  Ref 

Descriptors:  'Stochastic  processes,  'Temperature, 
'Weather  data,  'Rainfall,  Solar  radiation,  Math- 
ematical studies.  Model  studies.  Hydrology, 
Precipitation(Atmospheric),  Air  temperature, 
Markov  processes.  Planning. 

Synthetic  weather  data  may  be  generated  by  a 
stochastic  method  to  supply  input  for  studies  of 
long-term  effects  of  man's  activities  on  hydrologic 
processes.  A  model  was  developed  which  simu- 
lates daily  precipitation,  maximum  and  minimum 
temperature,  and  solar  radiation.  Simulated  pre- 
cipitation is  generated  using  a  Markov  chain  expo- 
nential model;  the  other  three  variables  by  a  multi- 
variate model,  with  the  means  and  standard  devi- 
ations depending  on  the  wet  or  dry  status  as  deter- 
mined by  the  precipitation.  The  daily  weather  sam- 
ples produced  reflect  the  seasonal  and  statistical 
characteristics  of  each  variable,  as  well  as  the 
interrelationships  among  the  four  variables,  such  as 
heat  storage  from  one  day  to  the  next.  Weather 
conditions  were  simulated  for  areas  in  Texas, 
Georgia,  and  Washington.  Observed  and  calculat- 
ed data  on  rainfall  amounts,  occurrence  of  wet 
days,  mean  daily  temperatures,  solar  radiation,  and 


Field  2— WATER  CYCLE 
Group  2B — Precipitation 


annual  extreme  temperatures  were  similar.  (Cassar- 

FRC) 

W8 1-03063 


DESIGN  OF  PRECIPITATION  NETWORKS, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 

drologic  Research  Lab. 

E.  L.  Peck. 

Bulletin  of  the  American  Meteorological  Society, 

Vol  61,  No  8,  p  894-902,  August,  1980.  2  Fig,  67 

Ref. 

Descriptors:         'Networks,         *Rain  gages, 

•Precipitation(Atmospheric),      Isohyets,  Model 

studies,    Weather    data.    Remote    sensing,  Radar, 
Satellites(Artificial). 

A  review  is  presented  of  research  on  precipitation 
variability,  and  the  state-of-the-art  in  measurement 
and  estimation  of  atmospheric  precipitation  is  dis- 
cussed. Isohyetal  maps  of  the  average  seasonal  or 
annual  precipitation  for  a  specified  period  are  a 
common  method  of  determining  long-term  spatial 
variability.  Short-term  spatial  variability  is  more 
difficult  to  model,  and  methods  include  Norwegian 
dynamic  weather  models,  statistical  studies  of 
weather  data,  and  satellite  data  analyses.  Research 
in  long-term  temporal  variability  has  included  a 
better  understanding  of  the  statistics  of  precipita- 
tion data  and  their  application  to  networks.  Short- 
term  temporal  variability  studies  included  studies 
on  thunderstorms  and  models  for  urban  areas. 
Multisensor  (gage,  pulse  radar,  and  satellite)  net- 
works can  be  used  to  obtain  improved  estimates  of 
precipitation.  This  type  of  system  requires  that 
detailed  studies  be  made  of  the  uncertainty  of  each 
measurement  and  the  development  of  an  objective 
analysis  for  combining  the  data.  Coordination  is 
necessary  to  plan  and  design  precipitation  gages 
throughout  the  US  to  obtain  useable  data.  (Small- 
FRC) 
W81-03121 


THE  MARINE  LAYER  AT  SAN  DIEGO,  CALI- 
FORNIA, AS  RELATED  TO  SUBSEQUENT 
COOL  SEASON  PRECIPITATION  FORECASTS 
IN  ARIZONA, 

Weather  Service  Forecast  Office,  Phoenix,  AZ. 
I.  S.  Brenner. 

Bulletin  of  the  American  Meteorological  Society, 
Vol  61,  No  3,  p  202-211,  March,  1980.  1  Fig,  7 
Tab,  5  Ref 

Descriptors:  *Precipitation(Atmospheric).  *Weath- 
er  forecasting,  *Marine  air  masses,  California,  Ari- 
zona, Moisture,  Moisture  availability.  Model  stud- 
ies, *Moisture  gradient. 

The  relationship  between  the  moisture  concentra- 
tion within,  and  the  depth  of,  the  marine  layer  at 
San  Diego,  California,  and  the  subsequent  atmos- 
pheric precipitation  during  the  cool  season  in  Ari- 
zona was  examined.  A  moisture  parameter  related 
to  the  depth  of  the  marine  layer  was  used  on  a  real- 
time basis  to  predict  indirectly,  but  reliably,  the 
relative  magnitude  of  the  current  vertical  motion 
field  ahead  of  an  approaching  trough.  A  marine 
layer  from  the  surface  to  at  least  700  mb  level  was 
generally  necessary  for  consideration  of  a  subse- 
quent widespread  precipitation  episode  in  Arizona. 
Probabilities  of  measurable  precipitation  and  com- 
bined measurable  and  trace  precipitation  probabil- 
ities were  derived  from  a  data  sample.  Also,  the 
probability  of  measurable  atmospheric  precipita- 
tion was  applied  to  an  independent  data  sample, 
and  the  Brier  scores  were  compared  to  Model 
Output  Statistics  values.  The  study  indicates  that 
additional  high  moisture  values  in  the  700-400  mb 
layer  from  any  source  could  further  enhance  the 
probabilities  of  precipitation.  (Small-FRC) 
W81-03122 


2D.  Evaporation  and  Transpiration 


WATER   BUDGET  COMPUTATION   IN   LAKE 
OKEECHOBEE, 

Agricultural  Research  and  Education  Center,  Belle 
Glade,  PL. 
S.  F.  Shih. 


Florida  Scientist,  Vol  43,  No  2,  p  84-92,  Spring, 
1980.  2  Fig,  1  Tab,  6  Ref. 

Descriptors:  Water  budget,  *Marshes,  *Mathemat- 
ical  models.  Lakes,  Lake  evaporation,  *Hydrologic 
budget.  Pan  evaporation,  'Evaporation  rate.  Tran- 
spiration, Florida,  *Lake  Okeechobee. 

A  method  was  developed  to  compute  the  water 
balance  for  Lake  Okeechobee,  and  the  difference 
in  the  sums  of  stage  deviation  obtained  using  con- 
ventional and  modified  methods  was  compared, 
with  and  without  considering  the  marsh  zone  eva- 
potranspiration.  The  lake  is  a  major  reservoir  for 
storing  surface  water  for  South  Florida,  but  the 
volume  of  the  lake  has  been  inconsistently  estimat- 
ed in  the  past.  Computation  of  the  water  budget  is 
difficult  because  the  existing  marsh  zones  can  tran- 
spire large  quantities  of  lake  water,  and  there  are 
two  different  types  of  evaporation  pans  which  can 
affect  the  accuracy  of  estimations  of  the  lake's 
evaporation.  A  model  was  developed  which  con- 
siders the  marsh  evapotranspiration  and  evapora- 
tion pan  differences.  This  method  was  more  pre- 
cise in  computing  the  water  budget  for  the  lake, 
and  reduced  the  sum  of  storage  deviation  by  about 
94%  compared  to  the  conventional  method  used 
for  the  past  26  years.  (Small-FRC) 
W81-03100 


DAILY  FLUCTUATIONS  IN  WATER  POTEN- 
TIAL AND  ASSOCIATED  IONIC  CHANGES  IN 
ATRIPLEX  CANESCENS, 

North  Dakota  Univ.,  Grand  Forks.  Dept.  of  Biol- 
ogy- 

R.  W.  Ruess,  and  M.  K.  Wall. 
Oecologia,  Vol  47,  No  2,  p  200-203,  1980.  5  Fig,  2 
Tab,  24  Ref 

Descriptors;  *Soil-water-plant  relationships, 
*Desert  plants,  'Plant  physiology,  Ion  transport. 
Water  potential,  Atriplex  canescens.  Drought  tol- 
erance. Cold  resistance,  Evapotranspiration,  Diur- 
nal. 

Atriplex  canescens,  a  cold-season  dioescous  shrub 
inhabiting  semiarid  and  arid  regions  in  the  western 
U.S.,  was  studied  in  August  1978  near  Tipton, 
Wyoming,  to  measure  water  potential  under  vary- 
ing conditions.  Minimum  values  (-15.5  bars)  coin- 
cided with  low  air  and  soil  temperatures  at  night; 
maximum  values  (-45.1  bars)  were  found  at 
midday,  when  evaporative  demands  were  greatest. 
Changes  in  water  potential  appeared  to  be  inde- 
pendent of  size,  age,  sex,  and  location  of  plants.  At 
high  water  potentials,  xylem  sap  was  up  to  3  times 
as  concentrated  as  at  low  water  potentials.  Sap 
flowed  at  a  greater  rate  at  low  water  potentials 
than  at  high  potentials,  accounting  for  the  dilution 
in  concentration  of  sap  solutes.  In  the  expressed 
sap  the  concentration  of  ions  in  mg  per  liter  was  as 
follows;  Ca(-f2),  2.75;  Mg(-f2),  2.20;  K  +  .  7.75; 
Na-I-,  0.75;  and  chloride,  6.30;  and  the  K+  to 
Na-f  ratio  was  10.33.  This  study  suggests  that 
some  selectivity  mechanisms  for  K-|-  are  operat- 
ing, and  that  this  operation  is  maintained  by  high 
Ca(2  +  )  concentrations.  (Cassar-FRC) 
W81-03250 


2E.  Streamflow  and  Runoff 


SEEPAGE  STUDY  FOR  UNNAMED  TRIBU- 
TARY TO  ALDER  CREEK,  STEVENS  COUNTY, 
WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

P.  J.  Carpenter,  and  B.  W.  Drost. 
Geological  Survey  Water-Resources  Investigations 
79-33.   1979.   16  p,  4  Fig,  2  Tab,  2  Ref  Append. 

Descriptors:  'Streamflow.  'Runoff,  Water  rights, 
'Seepage,  'Irrigation  water.  Low  flow,  Base  flow. 
Flow  measurement.  Specific  conductivity.  Drain- 
age area.  Sites,  Climatic  data.  Water  use.  Data 
collections,  'Washington.  Stevens  County.  Alder 
Creek  basin. 

Analysis  of  seepage  measurements  in  the  Alder 
Creek  basin.  Stevens  County,  Wash.,  shows  that 
approximately  50%  of  0.2  cubic  foot  per  second 


taken  from  an  unnamed  tributary  and  used  for  the 
1978  irrigation  season  would  have  reached  Alder 
Creek  as  surface  flow.  Differences  in  discharge  and 
specific  conductance  are  explained  by  the  basin 
geology,  physical  characteristics,  climate,  and 
water  use.  Only  general  conclusions  could  be  made 
from  data  collected  for  five  seepage  measurements 
because  irrigation  activities  could  not  be  scheduled 
to  allow  the  hydrologic  system  to  reach  equilibri- 
um. (USGS) 
W8 1-029 16 


FEASIBILITY  OF  USING  AN  ACOUSTIC  VE- 
LOCITY METER  TO  MEASURE  FLOW  IN 
THE  CHIPPS  ISLAND  CHANNEL,  SUISUN 
BAY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W8 1-02921 


TECHNIQUES  FOR  ESTIMATING  FLOOD 
PEAKS,  VOLUMES,  AND  HYDROGRAPHS  ON 
SMALL  STREAMS  IN  SOUTH  DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

L.  D.  Becker. 

Available  from  the  National  Technical  Information 

Service,   Springfield,  VA  22161   as  PB81-136145, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-80,  September,   1980.  82  p,  18  Fig,  5  Tab,  26 

Ref 

Descriptors:  'Floods,  'Streamflow,  'Flood  fore- 
casting, 'Flood  peak,  'South  Dakota,  Hydrograph 
analysis,  Streamflow  forecasting, 

Precipitation(Atmospheric),  Surface  runoff.  Storm 
runoff  Flood  frequency.  Flood  recurrence  inter- 
val. Rainfall-runoff  relationships,  Regression  analy- 
sis. Model  studies.  Data  collections.  Gaging  sta- 
tions. Flood  data.  Estimating. 

Procedures  are  defined  for  estimating  magnitude 
and  frequency  of  future  flood  peaks  and  flood 
volumes  and  for  estimating  hydrograph  shape  of 
rainfall-induced  runoff  of  small  streams  in  South 
Dakota  where  flood  flows  are  not  significantly 
affected  by  artificial  storage  or  other  manmade 
activities.  For  115  gaged  sites,  the  estimates  are 
from  frequency  curves  defined  from  the  gaging 
records.  Estimates  are  made  for  ungaged  sites 
using  regression  relations  based  on  drainage  basin 
size,  main  channel  slope,  and  a  soil-infiltration 
index.  Estimating  relations  are  applicable  for  flood 
peaks  on  watersheds  draining  0.05  to  100  square 
miles  and  for  flood  volumes  on  watersheds  drain- 
ing from  0.05  to  15  square  miles.  Limitations  on 
use  of  the  regression  relations  and  the  reliability  of 
estimates  are  discussed.  A  method  is  indicated  for 
using  the  estimating  procedures  and  embankment 
ponding  to  design  smaller  highway  culverts.  The 
procedures  were  developed  from  analysis  of  flood 
records  of  123  gaged  sites.  For  66  sites,  short-term 
records  were  extended  using  long-term  climatic 
records  and  a  rainfall-runoff  model.  Flood  magni- 
tudes as  dependent  variables  were  related  by  re- 
gression analyses  to  indexes  describing  the  drain- 
age basins  as  independent  variables.  A  dimension- 
less  hydrograph  shape  was  found  appropriate  for 
rainfall-runoff  hydrographs.  (USGS) 
W8 1 -02929 


HYDROLOGIC      DATA      FOR      MOUNTAIN 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-02979 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  DALLAS,  TEXAS,  METROPOLITAN 
AREA,  1978, 

Geological  Survey,  Fort  Worth.  TX.  Water  Re- 
sources Div. 

B.  B.  Hampton,  and  C.  M.  Wood. 
Available  from  the  OFSS.  USGS  Box  25425.  Fed. 
Ctr..   Denver.  CO  80225.   Price;   $14.75  in   paper 
copy.    $3.50    in    microfiche.    Geological    Survey 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


Open-File  Report  80-1004,  September,  1980.  114  p, 
4  Fig,  3  Tab,  9  Ref. 

Descriptors:  *Urban  hydrology,  ♦Rainfall-runoff 
relationships,  *Storm  runoff,  *Urban  runoff,  Hy- 
drologic  data,  Small  watersheds,  Streamflow, 
Flow  rates,  Peak  discharge.  Flood  profiles.  Water- 
shed management,  Texas,  *Dallas. 

This  report  contains  rainfall  and  runoff  data  col- 
lected during  the  1978  water  year  for  drainage 
basins  of  Joes  Creek,  Bachman  Branch,  Turtle 
Creek.  Coombs  Creek,  Cedar  Creek,  White  Rock 
Creek,  Elam  Creek,  Fivemile  Creek,  Newton 
Creek,  Whites  Branch,  Prairie  Creek,  Tenraile 
Creek,  Duck  Creek,  and  South  Mesquite  Creek  in 
the  Dallas,  Texas  metropolitan  area.  The  informa- 
tion will  be  useful  in  determining  the  extent  to 
which  progressive  urbanization  will  affect  the 
yield  and  mode  of  occurrence  of  storm  runoff. 
Detailed  rainfall-runoff  computations  are  presented 
for  ten  storm  periods  during  the  1978  water  year. 
(USGS) 
W8 1-02980 


HYDROLOGIC  DATA  FOR  NORTH  CREEK, 
TRINITY  RIVER  BASIN,  TEXAS,  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

C.  C.  Kidwell. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,   Denver,   CO   80225,   Price;   $5.50  in   paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open-File  Report  80-573,  August,   1980.  44  p,  2 

Fig,  3  Tab. 

Descriptors:  Hydrologic  data,  *Streamflow,  •Rain- 
fall-runoff relationships,  'Retaining  walls,  'Flood- 
water,  Gaging  stations,  Discharge(Water),  Hydro- 
graphs,  Mass  curves.  Flood  control.  Small  water- 
sheds, Texas,  *North  Creek,  'Trinity  River  basin. 

This  report  contains  rainfall  and  runoff  data  col- 
lected during  the  1978  water  year  for  the  21.6- 
square  mile  area  above  the  stream-gaging  station 
North  Creek  near  Jacksboro,  Texas.  A  continuous 
water-stage  recording  gage  was  installed  at  one 
representative  fioodwater-retarding  structure  (site 
28-A)  on  Oct.  5,  1972.  The  data  are  collected  to 
compute  the  contents,  surface  area,  inflow,  and 
outflow  at  this  site.  The  stream-gaging  station  on 
North  Creek  near  Jacksboro  continuously  records 
the  water  level  which,  with  measurements  of 
streamflow,  is  used  to  compute  the  runoff  from  the 
study  area.  Streamflow  records  at  this  gage  began 
on  Aug.  8,  1956.  Detailed  rainfall-runoff  computa- 
tions are  included  for  two  storm  periods  during  the 
1978  water  year  at  the  stream-gaging  station. 
(USGS) 
W8 1-02981 


WEST  VIRGINIA  DEPARTMENT  OF  HIGH- 
WAYS RESEARCH  PROJECT  16,  'RUNOFF 
STUDIES  ON  SMALL  DRAINAGE  AREAS' 
(TECHNIQUE  FOR  ESTIMATING  MAGNI- 
TUDE AND  FREQUENCY  OF  FLOODS  IN 
WEST  VIRGINIA), 

Geological   Survey,  Charleston,  WV,   Water  Re- 
sources Div. 
G.  S.  Runner. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $6.00  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1218,  October.  1980.  44  p,  24 
Fig,  9  Ref. 

Descriptors:  'Floods,  'Natural  streams,  'Runoff, 
'Drainage  area.  Estimating,  Flood  peak.  Flood 
frequency,  Regional  analysis,  Regression  analysis. 
Frequency  analysis,  Flood  data.  Data  collections. 
Stream  gages,  'West  Virginia,  Ohio  River  basin, 
Potomac  River  basin. 

A  technique  is  presented  to  provide  a  method  of 
estimating  the  magnitude  of  peak  discharges  of  T- 
year  frequencies  for  unregulated,  virtually  natural 
streams  in  West  Virginia.  Multiple  regression  tech- 
niques were  used  to  develop  the  relation  between 
peak  discharges  and  drainage  area.  Data  collected 
at  170  stream  gaginv  sites  were  used  in  the  analy- 
ses.  Analyses  indicated   that   the  best  estimating 


equations  could  be  derived  by  dividing  the  State 
into  three  regions,  regions  1  and  2  covering  the 
Ohio  River  basin  in  West  Virginia,  and  region  3 
covering  the  Potomac  River  basin  in  West  Virgin- 
ia. The  method  is  applicable  for  drainage  areas 
between  0.3  and  2,000  square  miles.  Graphs  are 
provided  to  estimate  the  2-,  5-,  10-,  25-,  50-,  100-, 
and  500-year  flood  peaks  for  drainage  areas  be- 
tween 1  and  1,000  square  miles.  Peak  discharges 
for  drainage  areas  less  than  1  or  greater  than  1,000 
square  miles  can  be  estimated  using  the  appropriate 
equations  provided  on  each  graph.  (USGS) 
W81-02985 


MAGNITUDE  AND  CHEMICAL  QUALITY  OF 
BASE  FLOW  OF  OTTER  CREEK,  TONGUE 
RIVER,  AND  ROSEBUD  CREEK,  SOUTHEAST- 
ERN MONTANA,  OCTOBER  26-NOVEMBER  5, 

1977, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-02988 


AVAILABILITY  OF  SURFACE  WATER  IN  AU- 
TAUGA COUNTY,  ALABAMA, 

Geological   Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-02997 


2F,  Groundwater 


UNSATURATED  FLOW  IN  AN  ARID  ENVI- 
RONMENT, 

Nevada   Univ.    System,   Reno.   Water   Resources 
Center. 
C.  M.  Case. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB8 1-202061, 
Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 
Publication  No  41070,  January,  1981.  52  p,  5  Fig, 
32   Ref.   OWRT-A-068-NEV(1),    14-34-0001-6029. 

Descriptors:  'Unsaturated  flow,  'Arid  lands, 
'Mathematical  models,  'Thermodynamics,  'Theo- 
retical analysis.  Soil  water,  Soil  water  suction. 
Flow,  Arid  climates.  Climates,  Arid  zone.  Equilib- 
rium, Soil  water  potential,  Capillary  water.  Availa- 
ble water.  Hygroscopic  coefficient.  Soil  moisture 
deficiency.  Soil  adsorption  capacity,  Groundwater, 
Groundwater  availability.  Model  studies. 

Unsaturated  flow  of  water  in  an  arid  environment 
requires  a  more  exacting  application  of  theory/ 
experiment  than  needed  in  irrigated  agriculture, 
which  heretofore  has  been  the  principal  motivation 
for  developing  unsaturated  flow  understanding  in 
the  US.  Such  unsaturated  flow  has  been  described 
on  a  theoretical  basis,  including  nonequilibrium 
and  equilibrium  thermodynamics,  and  a  concept  of 
using  the  pore  radius  frequency  distribution  as  an 
averaging  kernel  for  computing  physical  quantity 
averages  depending  on  pore-capillary  radii.  Un- 
saturated flow  chemistry  occurs  explicitly  in  both 
the  surface  tension  of  the  water  containing  impuri- 
ties and  in  the  interfacial  energy  of  the  water 
interstitial  soil-water  interfaces.  Spreading  pressure 
concepts  were  introduced  in  this  connection,  and 
the  suction/saturation  hysteresis  phenomenon  was 
assessed  in  terms  of  equilibrium  thermodynamics. 
Further,  since  nonequilibrium  thermodynamics 
furnishes  the  correct  and  complete  equation  set  for 
unsaturated  flow  description,  more  attention 
should  be  devoted  to  phenomenological  coefficient 
measurements  and  to  a  systematic  study  of  the 
numerical  solution  of  the  coupled,  nonlinear  partial 
differential  equations  necessarily  arising  in  such  a 
formulation.  (Zielinski-IPA) 
W8 1-029 11 


HYDROLOGIC  DATA  OF  THE  COASTAL 
DRAINAGE  BASINS  OF  SOUTHEASTERN 
MASSACHUSETTS,  NORTHWEST  SHORE  OF 
BUZZARDS  BAY, 

Geological  Survey,  Boston,  MA.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-02917 


HYDROLOGIC    DATA    OF    THE    COASTAL 

DRAINAGE    BASINS    OF    NORTHEASTERN 

MASSACHUSETTS,     FROM     CASTLE     NECK 

RIVER,     IPSWICH,     TO     MYSTIC     RIVER, 

BOSTON, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-029 18 


EFFECT  OF  PUMPAGE  ON  GROUNDWATER 
LEVELS  AS  MODELED  IN  LARAMIE 
COUNTY,  WYOMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2A. 
W8 1-02923 


SAMPLE  DESCRIPTIONS  FOR  TEST  WELLS 
PENETRATING  DEEP  AQUIFERS  IN  DALLAS 
AND  SUMTER  COUNTIES,  ALABAMA, 

Geological   Survey,   University,   AL.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  6B. 

W8 1-02927 


APPRAISAL  OF  THE  WATER  RESOURCES  OF 
THE  BIG  SIOUX  AQUIFER,  BROOKINGS, 
DEUEL,  AND  HAMLIN  COUNTIES,  SOUTH 
DAKOTA, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

N.  C.  Koch. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB8 1-164584, 

Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-100,  October,  1980.  46  p,  13  Fig,  7  Tab,  23  Ref. 

Descriptors:  'Groundwater  resources,  'Aquifers, 
'Computer  models,  'Simulation  analysis.  Aquifer 
characteristics.  Wells,  Water  level  fluctuations, 
Surface-groundwater  relations,  Evapotranspira- 
tion.  Water  quality,  Chemical  analysis.  Water  re- 
sources development,  'South  Dakota,  Brookings 
County,  Deuel  County,  Hamlin  County. 

A  finite-difference  method  digital  model  was  used 
to  simulate  steady-state  conditions  of  the  Big  Sioux 
aquifer  in  Brookings,  Deuel,  and  Hamlin  Counties, 
S.  Dak.  Average  annual  water  levels  in  the  Big 
Sioux  aquifer  and  average  base  flow  discharge  58 
cubic  feet  per  second  on  the  Big  Sioux  River  near 
Brookings  were  based  on  the  period  1970  through 
1976.  The  computer  model  was  used  to  model 
transient  conditions  by  simulating  monthly  periods 
from  April  through  August  1976.  Evapotranspira- 
tion  and  pumpage  changes  were  made  for  each 
month.  A  computer  simulation  was  made  without 
irrigation  pumpage  which  resulted  in  an  increase  in 
the  base  flow  from  0.66  to  9  cubic  feet  per  second 
for  August  1976  in  the  Big  Sioux  River  near 
Brookings.  Two  transient  simulations,  one  with  the 
drought  conditions  of  1976  and  one  using  all  the 
pumpage  allowed  by  irrigation  permits  approved 
by  the  State  as  of  February  1979  showed,  as  a 
result  of  pumpage,  that  there  was  a  decrease  in 
evapotranspiration  and  a  decrease  in  discharge  to 
streams  which  amounts  to  26  and  31%  of  the  total 
groundwater  pumped.  Groundwater  and  surface 
water  in  the  study  area  are  primarily  calcium  bicar- 
bonate types  and  are  chemically  suitable  for  irriga- 
tion with  respect  to  sodium  hazard.  Sepcific  con- 
ductance of  groundwater  ranged  from  407  to  1,790 
micromhos  per  centimeter  at  25  Celsius.  (USGS) 
W8 1-02932 


LITHOLOGIC  LOGS  AND  GEOPHYSICAL 
LOGS  FROM  TEST  DRILLING  IN  PALM 
BEACH  COUNTY,  FLORIDA,  SINCE  1974, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-02983 


WATER-LEVEL  DATA  FOR  WELLS  IN 
BURIAL  GROUND  6,  OAK  RIDGE  NATIONAL 
LABORATORY,  TENNESSEE,  1975-1979, 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Geological    Survey,    Knoxville,    TN.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-02989 


SURFICIAL  GEOPHYSICAL  DATA  FOR  TWO 
CROSS-VALLEY  LINES  IN  THE  MIDDLE 
EAGLE  RIVER  VALLEY,  ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

L.  L.  Dearborn,  and  D.  H.  Schaefer. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $2.00  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-2000,  1981.  14  p,  6  Fig,  1 
Tab,  4  Ref. 

Descriptors:  *Resistivity,  *Seismic  waves, 
♦Alaska,  *Glaciation,  'Groundwater  potential. 
Stratigraphy,  Data  collections.  Bedrock,  Travel- 
time,  Computer  programs.  Anchorage  area,  *Eagle 
River  valley. 

In  1979,  six  electrical  resistivity  and  four  seismic 
refraction  soundings  were  made  in  the  middle 
reach  of  the  Eagle  River  valley  northeast  of  An- 
chorage, Alaska.  Interpretation  of  the  geophysical 
data  collected  indicated  that  depth  to  bedrock 
below  the  valley  floor  varies  between  about  350 
and  450  feet.  Two,  and  perhaps  three,  major  un- 
consolidated sedimentary  layers  are  inferred  to 
overlie  bedrock,  although  other  significant  layers 
may  not  have  been  recognizable.  No  prior  subsur- 
face data  were  available  in  this  area.  A  resistivity 
sounding  was  made  also  at  a  site  about  7  miles 
downstream  to  explore  for  a  buried  bedrock  chan- 
nel. The  data  here  indicated  that  the  bedrock  sur- 
face is  about  50  feet  above  sea  level.  Hence,  the 
hypothesis  of  a  buried  ancient  outlet  valley  of 
Eagle  River  at  this  location  gained  more  credence. 
(USGS) 
W8 1-02993 


WATER-LEVEL  MAP  OF  THE  MISSISSIPPI 
DELTA  ALLUVIUM  IN  NORTHWESTERN 
MISSISSIPPI,  SEPTEMBER  1980, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-02996 


OSMOTIC  MODEL  TO  EXPLAIN  ANOMA- 
LOUS HYDRAULIC  HEADS, 

Du  Pont  de  Nemours  (E.  I.)  and  Co.,  Aiken,  SC. 

Savannah  River  Lab. 

I.  W.  Marine,  and  S.  J.  Fritz. 

Water  Resources  Research,  Vol  17,  No  1,  p  73-82, 

February,  1981.  8  Fig,  2  Tab,  30  Ref. 

Descriptors:  *Osmosis,  *Hydraulic  gradient, 
*Membranes,  Clays,  Ion  transport.  Pressure  head. 
Saline  waters.  Water  pressure.  Osmotic  pressure. 
Pressure,  Savannah  River,  South  Carolina, 
Aquifers,  Coastal  plains.  Wells,  Equilibrium, 
Model  studies,  Groundwater  movement.  Hydrau- 
lic heads. 

In  a  buried  Triassic  basin  near  the  Savannah  River, 
South  Carolina,  saline  water  in  the  basin  center  is 
slightly  geopressurized  with  respect  to  fresh  water 
in  the  overlying  coastal  plain  aquifer.  Two  wells 
have  heads  of  7.88  and  12,98  bars  (114.3  and  188.3 
psi)  greater  than  the  coastal  plain  aquifer  head.  The 
head  in  each  of  these  wells  approximates  the  osmo- 
tic equilibrium  head,  calculated  from  the  solution 
concentration  of  water  produced  by  each  well 
(12,000  and  18,500  mg  per  liter,  respectively). 
Other  non-geopressurized  wells  in  the  top  and 
edge  of  the  basin  probably  penetrate  a  zone  where 
ion  leakage  produces  less  saline  water.  Although 
compacted  clays  act  as  osmotic  membranes  when 
they  separate  solutions  of  unequal  ion  concentra- 
tions, in  natural  systems  both  membranes  and  solu- 
tion containers  are  indistinct  and  not  well  defined. 
In  addition,  the  membranes  are  thick,  inhomogen- 
eous,  and  composite.  The  authors  explain  the 
anomalous  heads  in  this  basin  as  follows:  previous 
hydrogeochemical  processes  produced  the  saline 
groundwater,  and  fresh  water  passed  into  the 
Triassic    rock   by   osmosis   until    equilibrium   was 


reached.  The  freshwater  influx  decreases  the  salin- 
ity of  water  in  the  margins  of  the  basin,  lowering 
osmotic  pressure  and  isolating  an  osmotic  cell  in 
the  center  of  the  basin.  The  cell  will  'run  down'  as 
fresh  water  moves  inward  and  salt  leaks  outward, 
depending  on  the  rate  of  movement  and  total 
supply  of  salt  in  the  rocks.  (Cassar-FRC) 
W81-03058 


A  TECHNIQUE  IN  USING  INTEGRODIFFER- 
ENTIAL  EQUATIONS  FOR  MODEL  SIMULA- 
TION OF  MULTIAQUIFER  SYSTEMS, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

J.  Premchitt. 

Water  Resources  Research,  Vol  17,  No  I,  p  162- 

168,  February,  1981.  7  Fig,  17  Ref. 

Descriptors:  *Aquifers,  'Model  studies,  'Ground- 
water basins,  Aquitards,  'Groundwater  movement, 
Drawdown,  Hydrogeology,  Mathematical  studies. 

A  multiaquifer  model  with  quasi-three-dimensional 
character  is  developed.  It  takes  account  of  the 
direct  flow  across  the  aquitard  and  the  yield  from 
aquitard  storage  in  leakage  flux  terms  in  the  form 
of  convolution  integrals.  This  model  can  be  used 
for  any  number  of  aquifers  or  aquitards,  different 
types  of  boundary  geometry  and  boundary  condi- 
tions, and  any  arbitrary  pumping  schedule.  Math- 
ematical formulation  results  in  flow  functions 
which  diminish  with  time  and  can  be  approximated 
by  a  few  exponential  terms.  This  technique  is  more 
economical  (requiring  simpler  techniques,  less  data 
preparation,  and  less  computer  time)  than  the  full 
three-dimensional  model  or  the  quasi-three-dimen- 
sional models  that  use  one-dimensional  elements  to 
represent  the  aquitards.  Model  results  are  com- 
pared with  an  analytical  solution  by  Neuman  and 
Witherspoon  (1969)  with  good  agreement,  except 
for  discrepancies  at  early  time  for  drawdown  in  the 
pumped  aquifer  at  locations  very  close  to  the 
pumping  well  and  in  very  thick  aquitards.  (Cassar- 
FRC) 
W8 1-03061 


FLOW  THROUGH  FRACTURES, 

Geological  Survey,  Reston,  VA. 

C.  E.  Neuzil,  and  J.  V.  Tracy. 

Water  Resources  Research,  Vol  17.  No  1,  p  191- 

199,  February,  1981.  11  Fig,  14  Ref. 

Descriptors:  'Flow  rates,  'Fracture  permeability, 
'Rock  properties.  Permeability,  Model  studies, 
Hydraulics,  Compressible  flow,  Mathematical 
studies,  Poiseuille  flow,  Groundwater  movement. 

A  mode!  for  water  flow  through  rock  fractures  is 
proposed.  This  represents  the  fracture  by  a  set  of 
parallel  plate  openings  with  different  apertures, 
leading  to  a  modified  Poiseuille  equation.  Al- 
though now  through  fractures  is  often  described  as 
flow  between  two  parallel  plates,  this  idealized 
conception  does  not  consider  the  fact  that  rock 
fractures  have  irregular  walls  and  variable  aper- 
tures. The  proposed  model  assumes  a  normal  form 
of  aperture  distribution.  Flowpaths  are  represented 
by  an  opening  which  varies  continuously  normal 
to  the  flow  but  with  constant  aperture  in  the  flow 
direction.  The  model  allows  calculation  of  flow 
rate  as  a  function  of  mean  aperture  in  cases  of 
compression  (fracture  walls  deforming)  and  exten- 
sion (fracture  walls  separating).  (Cassar-FRC) 
W8 1-03064 


EARTH  FISSURES  AND  LOCALIZED  DIFFER- 
ENTIAL SUBSIDENCE, 

Geological  Survey,  Menlo  Park,  CA. 

T.  L.  Holzer,  and  E.  H.  Pampeyan. 

Water  Resources  Research,  Vol  17,  No  1,  p  223- 

227,  February,  1981.  6  Fig,  20  Ref 

Descriptors:  *Fissures(Geologic),  'Land  subsi- 
dence. Withdrawal,  Strain  measurement,  'Ground- 
water, Bench  marks.  Stress  analysis.  Environmen- 
tal effects.  Compaction,  Water  table,  'Drawdown, 
Arizona.  California,  Nevada. 

Long,  linear  earth  fissures  produced  by  ground- 
water withdrawal  from  unconsolidated  deposits 
were  surveyed  at  four  sites-two  in  south-central 


Arizona,  and  one  each  in  Fremont  Valley,  Califor- 
nia, and  Las  Vegas  Valley,  Nevada.  These  fissures 
occurred  near  points  of  maximum  convex  upward 
curvature  in  subsidence  profiles  oriented  perpen- 
dicular to  the  cracks.  The  authors  concluded  that 
the  mechanism  was  horizontal  strains  induced  by 
localized  differential  subsidence,  which  in  turn  was 
caused  by  differential  compaction.  Profiles  were 
based  on  measurements  with  tape  or  electronic 
distance  meter  between  closely  spaced  bench 
marks.  (Cassar-FRC) 
W8 1-03066 


A  NUMERICAL  INVERSION  OF  THE  LA- 
PLACE TRANSFORM  SOLUTION  TO  RADIAL 
DISPERSION  IN  A  POROUS  MEDIUM, 

Geological  Survey,  Menlo  Park,  CA. 

A.  F.  Moench,  and  A.  Ogata. 

Water  Resources  Research,  Vol  17,  No  1,  p  250- 

252,  February,  1981.  2  Fig,  10  Ref. 

Descriptors:  'Laplace  equation,  'Porous  media, 
'Groundwater  movement,  Equations,  Mathemat- 
ical  studies.   Permeability,   Dispersion,   Diffusion. 

The  Stehfest  (1970)  numerical  inversion  of  the 
Laplace  transform  is  applied  to  the  transformed 
solution  of  dispersion  in  a  radial  flow  system  in  a 
porous  medium.  Since  the  weighting  coefficients 
depend  only  on  the  number  of  terms  used  in  the 
computation  and  not  upon  the  transform  solution, 
the  calculations  are  simple  enough  to  be  solved  on 
a  hand-held  programmable  calculator.  Results 
using  this  method  compared  well  with  curves  ob- 
tained by  Hoopes  and  Harleman  (1967)  with  a 
finite  difference  scheme.  (Cassar-FRC) 
W8 1-03070 


PUMPING  TEST  ANALYSES  FOR  LOW  YIELD 
FORMATIONS, 

UOP  Inc.,  St.  Paul,  MN.  Johnson  Div. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-03229 


RESTORING  WELLS  IS  NO  GAMBLE  IN  LAS 
VEGAS, 

For  primary  bibliographic  entry  see  Field  3B. 
W8 1-03230 


THEY'RE  IN  HOT  (GEOTHERMAL)  WATER 
IN  BOISE, 

Department  of  Energy,  Washington,  DC. 

P.  Cargo. 

Johnson  Drillers  Journal,  Vol  52,  No  6,  p  8-10, 

November/December,  1980. 

Descriptors:  'Geothermal  studies,  'Thermal 
water,  'Heating,  Energy,  Water  use.  Ground- 
water, 'Boise,  Idaho. 

Current  plans  for  expanding  use  of  geothermal 
water  (170F)  in  Boise,  Idaho,  include  addition  of 
10  to  13  downtown  buildings  and  1,000  residences 
to  the  system.  Other  possible  uses  of  this  naturally 
heated  water  are  dehydration  of  the  potato  crop, 
sanitizing  equipment,  generation  of  electricity,  ex- 
traction of  oils  from  plants,  destroying  roots  in  the 
sewage  system,  and  greenhouse  heating.  Spent,  still 
warm,  water  can  be  used  for  irrigation,  aquacul- 
ture,  and  heating  animal  cages  at  the  zoo.  Un- 
known negative  factors  are  land  subsidence,  corro- 
sive minerals,  and  heat  pollution  of  rivers.  (Cassar- 
FRC) 
W8 1-03231 


2G.  Water  In  Soils 


A  NEW  METHOD  ALLOWING  THE  MEA- 
SUREMENT OF  RAPID  VARIATIONS  OF  THE 
WATER  CONTENT  IN  SANDY  POROUS 
MEDIA, 

Centre  National  de  la  Recherche  Scientifique, 
Toulouse  (France).  Inst,  de  Mecanique  des  Fluides. 
N.  T.  Boa. 

Water  Resources  Research,  Vol  17,  No  1,  p  41-48, 
February.  1981.  12  Fig,  1  Tab,  4  Ref 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


Descriptors:  *Porous  media,  'Optical  properties, 
•Sand,  Fluid  mechanics,  *Soil  moisture.  Porosity, 
Unsaturated  flow. 

A  new  method  based  on  the  variation  of  the  factor 
of  light  transmission  through  a  heterogeneous 
solid-liquid-air  medium  with  water  content  allows 
measurement  of  rapid  changes  of  water  content  in 
sandy  porous  media.  In  this  optical  method,  cali- 
bration is  an  inconvenience.  It  must  be  repeated  for 
each  photosensitive  probe  and  porous  sample,  be- 
cause the  number  of  pores  filled  with  water  as  a 
function  of  water  content  is  unknown  and  the 
relationship  between  light  transmission  and  water 
content  cannot  be  predicted  theoretically.  This 
method  is  not  applicable  to  a  porous  material  with 
a  very  high  light  absorption  modulus.  The  appara- 
tus is  low  cost,  small,  produces  quick  results,  and 
permits  setups  with  numerous  probes.  Comparisons 
with  the  gamma  ray  absorption  method  produced 
good  agreement.  (Cassar-FRC) 
W8 1-03054 

A  TRAVELING  WAVE  SOLUTION  TO  THE 
PROBLEM  OF  SIMULTANEOUS  FLOW  OF 
WATER  AND  AIR  THROUGH  HOMOGENE- 
OUS POROUS  MEDIA, 

Cold    Regions    Research    and    Engineering    Lab., 

Hanover,  NH. 

Y.  Nakano. 

Water  Resources  Research,  Vol  17,  No  1,  p  57-64, 

February,  1981.  16Ref 

Descriptors:  *Soil  physics,  *Porous  media,  *Trav- 
eling  wave  solution.  Hydraulic  models.  Model 
studies,  Unsaturated  flow.  Flow  characteristics. 
Capillary  action,  'Soil  water  movement. 

A  traveling  wave  solution  was  developed  for  the 
problem  of  vertical  and  simultaneous  flow  of  water 
and  air  through  homogeneous,  porous  media.  Gen- 
erally, the  properties  of  the  solution  depend  on  the 
hydraulic  characteristics  of  a  given  problem.  The 
properties  of  the  solution  are  given  for  a  specific 
case  in  which  the  hydraulic  characteristics  are 
supplied  in  specific  functional  forms.  For  this  case 
a  singularity  always  occurs  in  the  physically  mean- 
ingful solution  at  both  a  saturated-unsaturated 
boundary  and  a  wetting  front,  and  both  the  saturat- 
ed-unsaturated boundary  and  the  wetting  front  can 
be  interpreted  as  propagating  acceleration  waves 
of  the  Nth  order,  where  N  is  a  positive  integer. 
The  soil  is  infinitely  differentiable  except  in  the 
neighborhood  of  the  saturated-unsaturated  bound- 
ary and  the  wetting  front,  and  these  singular  inter- 
faces may  be  treated  as  moving  boundaries.  The 
Green-Ampt  solution  accurately  apprcximates  the 
traveling  wave  solution  if  the  thickness  of  the 
unsaturated  zone  is  very  small.  (Cassar-FRC) 
W8 1 -03056 


A  THEORETICAL  ANALYSIS  OF  INTERFLOW 
OF  WATER  THROUGH  SURFACE  SOIL  HO- 
RIZONS WITH  IMPLICATIONS  FOR  MOVE- 
MENT OF  CHEMICALS  IN  FIELD  RUNOFF, 

Science   and    Education    Administration,    Durant. 

OK.  Southern  Plains  Watershed  and  Water  Quality 

Lab. 

L.  R.  Ahuja.  J.  D.  Ross,  and  O.  R.  Lehman. 

Water  Resources  Research,  Vol  17,  No  1,  p  65-72, 

February,  1981.  13  Fig,  16Ref 

Descriptors:  'Subsurface  runoff  *Soil  water 
movement,  'Agricultural  chemicals.  Slopes. 
Runoff  Subsurface  flow.  Water  pollution.  Topsoil. 
Permeability,  Darcys  law.  Subsoil,  Soil  horizons. 
Saturated  flow.  Flow.  Path  of  pollutants. 

A  theoretical  analysis  examines  the  nature  and 
extent  of  subsurface  fiow,  or  interflow,  through 
soils  and  the  movement  of  agricultural  chemicals 
to  field  surface  runoff  Solutions  are  obtained  for 
cases  of  interflow  in  a  sloping  layered  soil  having  a 
subsoil  of  low  permeability.  Relationships  are  de- 
veloped between  relative  permeability  and  depth 
of  the  subsoil  above  an  impermeable  base  and 
different  ratios  of  slope  length  to  soil  profile  depth. 
In  another  case  flow  through  topsoil  is  saturated 
and  steady,  with  a  constant  downward  flux  of 
water  uniformly  over  all  its  area.  Results  show  that 
the  interflow  through  each  horizon  of  a  layered 


soil  profile  can  be  approximated  by  a  one-dimen- 
sional Darcian  flow  parallel  to  the  slope  for  ratios 
of  slope  length  to  soil  profile  depth  greater  than  6 
to  10.  For  the  extreme  case  of  a  sloping  soil  with 
semi-infinitely  deep  subsoil  on  an  impermeable 
base,  the  interflow  through  the  topsoil  can  be 
treated  as  a  one-dimensional  flow  if  the  soil  is 
highly  conductive.  In  these  cases,  the  movement  of 
soil  chemicals  with  interflow  is  a  one-dimensional 
miscible  displacement  process.  The  cross  section  of 
the  topsoil  through  which  the  interflow  moves  and 
picks  up  its  chemical  load  is  drastically  reduced  by 
downward  leakage  even  when  the  subsoil  conduc- 
tivity is  2  orders  of  magnitude  smaller  than  that  of 
the  topsoil.  By  representing  this  wedge-shaped 
area  by  an  equivalent  rectangle,  the  chemical 
movement  may  still  be  approximated  as  a  one- 
dimensional  displacement.  (Cassar-FRC) 
W81-03057 


PHYSICALLY  BASED  PROBABILISTIC 
MODELS  OF  INFILTRATION,  SOIL  MOIS- 
TURE, AND  ACTUAL  EVAPOTRANSPIRA- 
TION, 

Simon  Bolivar  Univ.,  Caracas  (Venezuela). 

J.  R.  Cordova,  and  R.  L.  Bras. 

Water  Resources  Research,  Vol  17,  No  1,  p  93- 

106,  February,  1981.  16  Fig,  6  Tab,  13  Ref 

Descriptors:  *Evapotranspiration,  'Infiltration, 
•Model  Studies,  Stochastic  processes,  'Soil  mois- 
ture, 'Irrigation  efficiency.  Mathematical  studies. 
Corn,  Colorado,  Decision  making.  Probability. 

Irrigation  with  a  finite  amount  of  water  requires  an 
understanding  of  the  crop  response  to  water  appli- 
cation throughout  the  irrigation  season.  This  paper 
develops  analytical  probabilistic  models  for  the 
components  of  the  soil  water  balance  that  influence 
irrigation  decisions-infiltration,  soil  moisture,  and 
evapotranspiration-using  climatic  and  soil  param- 
eters. This  stochastic  input  is  used  with  a  physical- 
conceptual  model  of  the  soil  moisture  depletion 
process  to  derive  analytic  expressions  for  the  soil 
moisture  transition  probabilities  over  a  given  time 
period  and  the  first  two  moments  of  associated 
actual  evapotranspiration.  Model  results,  compared 
with  a  case  study  involving  an  early  corn  variety 
growing  near  Colorado  State  University,  accurate- 
ly represent  the  observed  crop-soil  interactions.  A 
future  paper  will  describe  the  use  of  derived  ex- 
pressions in  an  optimal  decision  model  for  deficit 
irrigation  practices.  (Cassar-FRC) 
W8 1-03059 


COMMENT  ON  'ANALYSIS  OF  WATER  AND 
HEAT  FLOW  IN  UNSATURATED-SATURAT- 
ED  POROUS  MEDIA'  BY  MARIOS  SOPHO- 
CLEOUS, 

Geological  Survey.  Menlo  Park.  CA. 

W.  N.  Herkelrath. 

Water  Resources  Research,  Vol  17.  No  1.  p  255- 

256.  February.  1981. 

Descriptors:  'Soil  moisture  movement,  'Diffusion, 
Porous  media,  Geothermal  studies. 

The  author  indicates  that  Sophocleous  (1979)  used 
an  incorrect  derivation  to  deduce  a  modified  form 
for  the  liquid  thermal  diffusion  coefficient  in  the 
equation  for  nonisothermal  moisture  flow  in  soil. 
As  a  result,  as  temperature  increases,  soil  moisture 
potential  at  constant  moisture  content  decreases, 
which  conflicts  with  experimental  data.  Sopho- 
cleous replies  that  his  derivation  is  vaUd  because 
the  work  concerned  liquid-vapor  equilibrium  in 
soils.  In  addition,  some  researchers  have  produced 
experimental  results  opposite  to  those  mentioned 
above.  (Cassar-FRC) 
W8 1-03085 


THE  DETERMINATION  OF  SOIL-WATER  DE- 
SORPTION  CURVES  FOR  SOIL  CORES, 

Institute   for   Land   and   Water   Management   Re- 
search. Wageningen  (Netherlands). 
W.  P.  Stakman. 

Canadian  Journal  of  Soil  Science.  Vol  60.  No  4.  p 
793-795.  November.  1980. 

Descriptors:     'Soil    moisture    retention.     'Model 
studies.  Graphical  methods.  Mathematical  studies. 


Interstitial  water.  Soil  physical  properties.  Soil  po- 
rosity. Soil  types. 

In  this  letter  to  the  editor,  the  author  makes  refer- 
ence to  an  improved  method  for  measuring  soil 
moisture  retention  curves  which  had  recently  been 
published.  The  newer  method  calls  for  the  use  of 
glass  beads  and  A 1203  in  place  of  the  sand  and 
kaolin  used  in  the  more  widely  known  methods. 
The  current  author  addresses  three  major  problems 
with  the  sand  and  kaolin  box  method  that  had  been 
suggested  by  the  authors  of  the  improved  method: 
that  sand  and  kaolin  have  too  low  saturated  hy- 
draulic conductivity  for  efficient  use,  that  air  en- 
trapment occurs  between  sand  and  kaolin,  and  that 
large  sample  size  and  poor  contact  between  soil 
and  tension  medium  occur.  A  reply  to  this  letter  by 
the  authors  of  the  improved  method  is  also  pub- 
lished. (Baker-FRC) 
W81-03232 


2H.  Lakes 


RANGE     ANALYSIS     OF     EXCHANGEABLE 
NORMAL  VARIABLES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  4A. 
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DIURNAL  VARIATION  OF  SELECTED  PA- 
RAMETERS UNDER  WATERHYACINTHS 
AND  IN  OPEN  WATER, 

University  of  South  Florida,  Tampa.  Dept.  of  Biol- 
ogy- 

T.  N.  Cooley,  and  D.  F.  Martin. 
Florida  Scientist,  Vol  43,  No  1.  p  26-32,  Winter, 
1980.  2  Fig,  1  Tab,  12  Ref 

Descriptors:  'Water  hyacinth,  'Iron,  *Diurnal  dis- 
tribution. Lakes,  Nutrients,  Water  properties, 
Water  quality,  Carbon,  Phosphorus,  Nitrogen, 
Florida. 

The  effect  of  waterhyacinths  on  the  physico- 
chemical  characteristics  of  the  water  column  in- 
cluding iron  content  was  investigated  in  a  south- 
western Florida  lake.  Samples  were  collected 
under  dense  hyacinths  and  in  open  water.  The 
following  measurements  were  made:  temperature, 
dissolved  oxygen,  and  pH;  samples  were  analyzed 
for:  total  dissolved  carbon,  inorganic  carbon,  total 
iron,  phosphate-phosphorus,  and  nitrate-nitrite  ni- 
trogen. Diurnal  variations  in  the  physico-chemical 
characteristics  were  examined.  At  both  sites,  tem- 
perature, pH,  and  dissolved  oxygen  peaked  at  1400 
hours,  while  inorganic  carbon,  carbon,  iron,  and 
phosphate-phosphorus  peaked  between  midnight 
and  0200  hours.  There  were  some  differences  at 
the  two  sites.  Dissolved  inorganic  carbon  was  un- 
usually higher  under  the  mat  than  in  open  water. 
Iron  concentration  exhibited  a  bimodal  increase 
under  the  mat  from  1400-2200  hours  and  from 
0200-0800  hours,  but  increased  at  the  open  water 
site  from  2400-0600  hours.  Phosphate-phosphorus 
increased  from  2200  hours  to  midnight  under  the 
mat,  but  at  the  open  water  site  increases  occurred 
until  0600  hour.  Correlations  between  data  were 
determined  and  indicated  that  a  more  rapid  turn- 
over of  iron  occurs  within  the  micro-environment 
of  the  waterhyacinth  covered  water  column. 
(Small-FRC) 
W81-03101 


DECOMPOSITION  PROCESSES  IN  THE  PRO- 
FUNDAL  REGION  OF  BLELHAM  TARN  AND 
THE  LUND  TUBES, 

Freshwater    Biological    Association.    Windermere 

(England). 

J.  G.  Jones,  and  B.  M.  Simon. 

Journal  of  Ecology,  Vol  68,  No  2.  p  493-512.  July, 

1980.  10  Fig,  3  Tab,  47  Ref 

Descriptors:  *Nutrients,  •Phytoplankton.  'Lakes. 
Profunda!  zone.  Sedimentation,  Respiration. 
Degradation(Decomposition),  'Water  pollution  ef- 
fects. Sediments.  Methane.  Stratification.  Nitrogen 
compounds.  Phosphorus  compounds.  Silicates. 
Algae.  Carbon  dioxide.  Deni(rification.  Aerobic 
conditions.  Organic  matter.  Decomposing  organic 
matter.  Lakes.  Blelham  Tarn.  Cumboia. 


Field  2— WATER  CYCLE 


Group  2H— Lakes 

Decomposition  processes  (oxygen  and  nitrate 
uptake;  C02,  methane,  ammonia,  and  sulfide  accu- 
mulation; methane  and  nitrogen  loss;  and  C  and  N 
input  as  sedimentary  material)  were  studied  in  Blel- 
ham  Tarn  and  in  2  Lund  tubes.  The  profunda! 
zone,  described  as  the  sediment  and  the  overlying 
5  meters  of  water,  was  the  region  of  interest.  One 
of  the  experimental  tubes  received  weekly  applica- 
tions of  fertilizers-nitrate,  phosphate,  silicate,  and 
iron.  In  the  fertilized  tube,  sediment  input  was 
greater,  decomposition  more  rapid,  and  anaerobic 
respiration  proportionally  more  important  than  in 
the  unfertilized  tube.  Several  processes  proceeded 
more  rapidly  than  in  the  open  tarn.  Sources  of 
C02  accumulating  in  the  profunda!  zone  were 
similar  in  tarn  and  in  both  tubes-aerobic  respira- 
tion 42%,  denitrification  17%,  sulfate  reduction 
2%,  methanogenesis  25%,  and  possibly  fermenta- 
tion, the  remainder.  (Cassar-FRC) 
W8I-03196 


PRIMARY    PRODUCTION    IN    LAKES    RO- 
TORUA,  REREWHAKAAITU,  AND  ROTOITI, 
NORTH  ISLAND,  NEW  ZEALAND,  1973-78, 
Ministry  of  Agriculture  and  Fisheries,  Wellington. 
(New  Zealand).  Fisheries  Research  Div. 
A.  M.  R.  Burnet,  and  J.  M.  Davis. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research,  Vol  14,  No  3,  p  229-236,  1980.  1  Fie,  3 
Tab,  19  Ref 

Descriptors:  *Primary  production,  *Carbon  radioi- 
sotopes, *Lakes,  Oxygen  depletion,  Seasonal,  Eu- 
trophication,  *New  Zealand. 

Primary  production  was  measured  by  the  C-14 
method  in  three  New  Zealand  lakes:  Rotorua,  Rer- 
ewhakaaitu,  and  Rotoiti.  The  results  of  laboratory 
incubations  of  water  samples  were  combined  with 
chlorophyll  alpha,  extinction  coefficient,  and  isola- 
tion data  using  a  computer  mode.  Average  annual 
carbon  production  rates  were  determined.  Lake 
Rotorua's  was  2.3  gm/sq  m/day,  Lake  Rerewha- 
kaaitu's  was  2.2  gm/sq  m/day,  and  Lake  Rotoiti's 
was  1.1  gm/sq  m/day.  Lake  Rotorua  had  maxi- 
mum production  in  summer  or  early  autumn,  while 
Lake  Rerewhakaaitu  had  maximum  production  in 
autumn,  and  Lake  Rotoiti  in  winter.  The  results 
suggest  that  if  standards  for  levels  of  eutrophica- 
tion  could  be  set,  the  level  for  each  lake  should 
probably  take  into  account  the  physical  character- 
istics of  the  lake  and  possible  weather  variations. 
Estimates  of  production  in  larger  lakes  even  with 
the  aid  of  the  Fee  model  require  many  field  obser- 
vations. (Small-FRC) 
W81-03222 


THE  LITTORAL  BOTTOM  FAUNA  OF  HIGH 
ELEVATION  LAKES  IN  KINGS  CANYON  NA- 
TIONAL PARK, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 
Resource  Management. 

For  primary  bibliographic  entry  see  Field  5C. 
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HYPOLIMNION  OXYGEN  CONSUMPTION 
IN  LAKES:  DISCUSSION  OF  PRODUCTIVITY 
AND  MORPHOMETRY  EFFECTS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

M.  N.  Charlton. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  10,  p  1531-1539,  October,  1980. 
7  Fig,  2  Tab,  34  Ref 

Descriptors:  *Lakes,  •Hypolimnion,  ♦Productiv- 
ity, Phytoplankton,  Dissolved  oxygen.  Mathemat- 
ical studies,  Oxygen,  *Great  Lakes,  Lake  Erie, 
Limnology,  Lake  morphology.  Temperature, 
Chlorophyll,  Organic  matter.  Lake  Superior,  Lake 
Michigan,  Lake  Ontario,  Georgian  Bay,  East  Erie, 
*Oxygen  depletion. 

Hypolimnion  oxygen  is  a  function  of  thickness  and 
temperature,  as  well  as  biological  productivity, 
according  to  a  mathematical  relationship  devel- 
oped in  this  paper.  When  the  equation  was  applied 
to  Lake  Erie,  it  explained  the  previously  observed 
anomaly  that  phytoplankton  production  was  simi- 
lar in  areas  of  deep  and  shallow  hypolimnion,  but 


oxygen  depletion  was  twice  as  rapid  in  the  shallow 
section.  Calculated  and  observed  data  were  in 
agreement  for  Lakes  Superior,  Ontario,  Michigan, 
Georgian  Bay  and  East  Erie.  (Cassar-FRC) 
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THE  ROLE  OF  FISHES  IN  THE  REGULATION 
OF  PHOSPHORUS  AVAILABILITY  IN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

B.  S.  Nakashima,  and  W.  C.  Leggett. 
Canadian  Journal  of  Fisheries  and  Aquatic   Sci- 
ences, Vol  37,  No  1,  p  1540-1549,  October,  1980  3 
Fig,  7  Tab,  41  Ref 

Descriptors:  'Lakes,  *Fish,  *Phosphorus  com- 
pounds, Seston,  Zooplankton,  Ecology,  Nutrients, 
Lake  Memphremagog,  Yellow  perch,  Phosphates,' 
Animal   physiology.   Sedimentation,   Aquatic   life. 

Phosphorus  excreted  by  the  fish  population  in 
Lake  Memphremagog,  Quebec,  was  negligible 
(less  that  0.33%)  compared  with  the  demand  by 
the  seston.  This  observation  is  contrary  to  Lamar- 
ra's  (1975-1976)  hypothesis  that  fish  excretion  is  a 
major  source  of  nutrients  in  a  lake.  Likewise,  the 
conclusions  do  not  support  the  Kitchell,  et  al. 
(1975)  hypothesis  that  nutrient  excretion  by  fishes 
may  support  plankton  populations  during  periods 
of  low  phosphorus  availability.  Zooplankton  excre- 
tion was  calculated  to  be  5-12%  of  the  phosphorus 
taken  up  by  the  seston.  Total  P  contents  of  the 
seston,  cladocerans,  and  fish  population  were  pre- 
sented in  curves.  All  reached  maxima  (in  mg  per 
cu  meter)  in  July- August,  amounting  to  about  16- 
27,  8,  and  12-20  respectively.  The  maximum  esti- 
mate of  daily  removal  of  P  from  the  epilimnion  by 
fish  through  assimilation  into  tissue  and  sedimenta- 
tion was  0.3-0.8%,  or  15-40%  of  daily  sestonic  P 
losses.  The  lower  limit  would  be  more  accurate  in 
the  case  of  this  lake,  where  fish  redistribute  partic- 
ulate phosphorus  tied  up  in  prey.  The  upper  limit 
would  apply  if  the  population  was  entirely  obligate 
planktivores.  In  the  south  basin  in  spring,  decom- 
position of  dead  fish  during  post  spawning  mortal- 
ity supplied  up  to  20%  of  the  P  entering  the  lake 
water.  (Cassar-FRC) 
W8 1 -03226 


DEPRESSION  OF  PRIMARY  PRODUCTIVITY 
BY  HUMIC  MATTER  IN  LAKE  AND  RESER- 
VOIR WATERS  OF  THE  BOREAL  FOREST 
ZONE, 

Fisheries  and  Marine  Service,  Winnipeg  (Manito- 
ba). 

T.  A.  Jackson,  and  R.  E.  Hecky. 
Canadian  Journal  of  Fisheries  and   Aquatic  Sci- 
ences,  Vol   37,   No   12,   p  2300-2317,  December, 
1980.  9  Fig,  13  Tab,  60  Ref 

Descriptors:  *Humic  acids,  *Primary  productivity, 
*Lakes,  Reservoirs,  Productivity,  Stagnant  waters, 
Forest  watersheds,  Iron,  Water  pollution  effects, 
Phytoplankton,  Algae,  Organic  matter.  Chelation, 
Manitoba,  Nutrients,  Impoundments. 

Water  samples  from  backwaters  and  faster-moving 
waters  of  three  reservoirs  and  a  natural  lake  in 
northern  Manitoba  were  studied  to  determine  the 
influences  of  humic  matter  on  primary  productiv- 
ity. Stagnant  backwater  areas,  richer  in  humic 
matter,  were  less  productive  than  the  more  rapidly 
flushing  waters.  Total  dissolved  carbon  (less  than 
0.45  micrometers)  and  non-dialyzable  dissolved 
iron,  organic  carbon,  nitrogen,  and  H-bonded 
polymeric  hydroxy!  groups  were  all  inversely  re- 
lated to  primary  production.  Results  suggest  that 
humic  matter  depresses  productivity  by  sequester- 
ing iron,  not  by  lowering  pH,  attenuating  light,  or 
sequestering  phosphate.  The  reservoirs  under 
study  varied  in  age  from  6  months  to  14  years. 
Three  distinct  stages  of  chemical  and  trophic  level 
were  apparent.  Shortly  after  impoundment,  pro- 
ductivity increased  because  nutrients  were  rapidly 
leached  from  the  newly  submerged  soil;  high  levels 
of  nutrients  appeared  in  the  backwaters.  As  humic 
matter  accumulated,  productivity  decreased,  even 
in  the  presence  of  adequate  P  and  N  levels,  because 
of  trace  metal  chelation.  A  steady  state,  in  which 
productivity    again    increased,    developed    when 


sedimentation   and   flushing   removed   the  excess 
humic  matter.  (Cassar-FRC) 
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SEASONAL  VARIATION  OF  HETEROTRO- 
PHIC POTENTIAL  IN  LAKE  ROTOROA, 

Cawthron  Inst.,  Nelson  (New  Zealand). 

P.  A.  Gillespie,  and  M.  J.  Spencer. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol  14,  No  1,  p  15-21,  1980.  5  Fie    2 

Tab,  26  Ref  * 

Descriptors:  'Trophic  level,  'Lakes,  Lake  beds. 
Lake  Rotoroa,  Distribution  patterns.  Seasonal,  Oli- 
gotrophy, Nutrients,  Metabolism,  Organic  com- 
pounds, Phytoplankton,  *New  Zealand. 

The  seasonal  pattern  and  range  of  heterotrophic 
potential  was  investigated  in  a  pristine  New  Zea- 
land lake  and  related  to  other  physical,  chemical 
and  biological  parameters  describing  the  ecology 
of  the  lake.  The  lake  selected  for  study  was  Lake 
Rotoroa,  a  warm  monomictic  lake  located  in  the 
Nelson  Lakes  National  Park,  South  Island.  It  is 
completely  surrounded  by  native  forest  with  little 
nutrient  enrichment  due  to  man's  activities.  A  20- 
fold  seasonal  variation  in  heterotrophic  potential 
for  glucose  uptake  was  noted  during  the  three  year 
sampling  program.  Maximum  surface  water  tem- 
perature appeared  to  coincide  with  peaks  in  activi- 
ty. However,  large  variations  suggest  quantitative 
or  qualitative  changes  in  the  population  of  the 
microbes.  Values  taken  from  subsurface  samples 
within  dense  beds  of  Elodea  canadensis  were  9 
times  greater  than  those  taken  in  surface  samples 
from  above  the  beds.  A  trend  toward  decreasing 
ATP  concentrations  was  noted  in  summer  from 
1973  to  1975  (Baker-FRC) 
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RELATIVE  IMPORTANCE  OF  MICROFLORA 
AND  ALLOPHANIC  CLAYS  TO  THE  PHOS- 
PHORUS DYNAMICS  OF  LAKE  REREWHA- 
KAAITU, 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Freshwater  Section. 

E.  White,  and  G.  W.  Payne. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol  14,  No  1,  p  83-85,  1980.  2  Fig,  1 

Tab,  9  Ref 

Descriptors:  'Trophic  level,  'Lakes,  'Distribution 
pattern.  Lake  Rerewhakaaitu,  'New  Zealand, 
Bottom  sediments.  Clay,  Cycling  nutrients,  Phyto- 
plankton, Phosphorus. 

The  relative  importance  of  allophanic  clays  and 
microflora  for  the  flux  of  phosphorus  in  Lake 
Rerewhakaaitu  in  New  Zealand  was  examined.  At 
the  time  of  sampling  the  water  contained  between 
1.0  and  1.1  mg/square  meter  dissolved  reactive 
phosphorus  and  had  a  chlorophyll-a  content  of  8.8 
mg/cubic  meter.  Over  a  21  hour  period  the  aver- 
age rate  of  removal  of  phosphorus  from  solution  in 
the  water  containing  living  algae  and  bacteria  was 
3.2  mg/cubic  meter/hr,  while  phosphorus  removal 
from  the  water  with  bacteria  and  algae  killed  by 
freezing  averaged  2.7  mg/cubic  meter/hr.  When 
the  biota  had  been  killed  with  formaldehyde  the 
removal  rates  of  phosphorus  were  slow.  Phospho- 
rus removal  by  living  organisms  was  significant  in 
Rerewhakaaitu  water  and  Okaro  water,  but  was 
not  significantly  different  from  abiotic  uptake  in 
Rotorua  water.  Minute  quantities  of  radioactive 
phosphate-phophorus  added  to  the  three  lake 
waters  indicated  that  the  removal  of  32P  from 
solution  was  very  rapid  in  Lake  Rerewhakaaitu, 
slow  from  Lake  Rotorua,  and  between  the  two  for 
Lake  Okaro.  When  biota  had  been  killed  with 
formaldehyde  there  was  very  little  removal. 
(Baker-FRC) 
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21.  Water  In  Plants 


IMPACT  OF  WATER  LEVEL  CHANGES  ON 
WOODY  RIPARIAN  AND  WETLAND  COM- 
MUNITIES, VOLUME  VIII,  PACIFIC  NORTH- 
WEST AND   ROCKY   MOUNTAIN   REGIONS, 


WATER  CYCLE— Field  2 


Missouri  Univ. -Columbia.  School  of  Forestry, 
Fisheries  and  Wildlife.  ,..,-.,,,■     ,, 

M  A.  Walters,  R.  O.  Teskey,  and  T.  M.  Hinckley. 
Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB81-166878, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Fish  and  Wildlife  Service,  Office  of  Biological 
Service,  Report  FWS/OBS-78/94,  July,  1980^  53 
p,  12  Fig,  4  Tab,  32  Ref  SFWB140276  USDI 
92365-0110. 

Descriptors:  *Water  level  fluctuations,  *Riparian 
vegetation,  *F!oods,  'Drought  resistance,  Runoff, 
•Wetlands,  Shrubs,  Trees,  Mountains,  Succession, 
Pacific  Northwest,  Rocky  Mountain  Region. 

Riparian  vegetation  in  the  Pacific  Northwest  and 
Rocky  Mountain  regions  of  the  western  United 
States  is  exposed  to  large  fluctuations  in  water 
levels.  Spring  run-off  and  summer  droughts  result 
in  large  changes  in  the  water  status  of  the  vegeta- 
tion that  occupies  the  riparian  zone.  Coupled  with 
natural  fluctuations  in  water  levels  are  man  origi- 
nated fluctuations.  This  volume  covers  the  moun- 
tainous areas  of  the  Pacific  Northwest  from  north- 
ern California  through  Washington  and  Oregon 
and  along  the  Rocky  Mountains  from  Montana  and 
Idaho  extending  south  through  New  Mexico  and 
Arizona.  The  riparian  zones  in  these  mountainous 
regions  consist  of  either  narrow  interrupted  bands 
along  streams,  or  continuous  bands  in  broad  moun- 
tain valleys.  Forest  succession  in  the  riparian  zones 
results  in  dramatic  differences  in  species  composi- 
tion with  different  terrace  levels.  The  key  to  the 
distinctions  of  the  riparian  zones  and  terrace  devel- 
opment is  the  catastrophic  events,  floods,  which 
tend  to  renew  zones  of  early  successional  species 
repeatedly.  Adaptations  to  flooding  are  necessary 
for  the  early  successional  stages.  Since  arid  condi- 
tions are  frequent  in  this  area,  drought  resistance  is 
also  important  for  woody  plants  in  this  area.  Root 
distribution,  soil  characteristics,  stage  of  develop- 
ment of  the  tree,  and  stomatal  closure  are  all 
important  when  evaluating  how  a  species  or  a 
plant  community  will  react  to  drought.  (Moore- 
SRC) 
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2J.  Erosion  and  Sedimentation 


PATHOGENICITY  OF  CERCOSPORA  ROD- 
MANII  CONWAY  ON  EICHHORNIA  CRAS- 
SIPES  (MART.)  SOLMS  IN  NATCHITOCHES 
PARISH,  LOUISIANA, 

Northwestern   State  Univ.   of  Louisiana,   Natchi- 
toches. Dept.  of  Biological  Sciences. 
S.  M.  Laborde. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-203093, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
MS  Thesis,  April,  1980,  39  p.  OWRT-A-049- 
LA(1). 

Descriptors;  *Water  hyacinth,  Eichhornia  cras- 
sipes.  *Pathogens,  Cercospora  rodmanii,  ♦Plant 
diseases,  Natchitoches  Parish,  'Louisiana,  Plant 
pathology.  Nutrient  requirements.  Plant  growth. 
Cultures,  Agars. 

This  investigation  was  conducted  to  determine  the 
mode  of  entry  and  early  pathogensis  of  Cercospora 
rodmanii  Conway  on  Eichhornia  crassipes  (Mart.) 
Solms,  the  water  hyacinth.  Studies  were  conducted 
in  laboratory  aquaria  and  the  field  by  inoculating 
plants  with  a  cultured  live  mycelia  inoculum.  In- 
fection occured  on  host  plants  which  were  under 
stress  from  crowded  populations  and  lack  of  one  or 
more  nutrients.  Mode  of  entry  was  accomplished 
by  penetration  of  single  hyphae  through  opened 
stomata  where  subsequent  sporodochia  were  pro- 
duced on  the  flowering  stage  of  host  plants.  V-8 
agar,  cornmeal  +  V-8  agar,  and  water  hyacinth 
agar  were  formulated  for  vegetative  growth  and 
sporulation  media  for  Cercospora  rodmanii.  Colo- 
nies grown  on  water  hyacinth  agar  showed  the 
most  rapid  growth  possibly  due  to  the  presence  of 
the  proper  nutrients  as  available  from  the  host 
plant,  and  produced  the  most  comdiospores.  Colo- 
nies grown  on  cornmeal  +  V-8  agar  produced 
significantly  fewer  spores  than  water  hyacinth 
agar,  but  showed  very  slow  colony  growth,  no 
conidiospores  were  formed,  and  many  fungal  air 
contaminants  were  present.  V-8  broth  was  formu- 
lated for  mass  culture  of  the  primary  inoculum. 
W8 1 -02974 


SEDIMENT  DEPOSITION  IN  THE  WHITE 
RIVER  RESERVOIR,  NORTHWESTERN  WIS- 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

W.  G.  Batten,  and  S.  M.  Hindall. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington DC  20402,  Price:  $2.00.  Geological  Survey 
Water-supply  Paper  2069,   1980.  30  p,  13  Fig,  3 
Tab,  12  Ref,  1  Plate. 

Descriptors:  Sediment  transport.  Erosion,  Streams, 
♦Sediment  yield,  'Wisconsin,  Reservoirs,  *Reser- 
voir  silting.  Suspended  load.  Particle  size.  Sedi- 
mentation rates.  Bed  load.  Gaging  stations,  Data 
collections,  *White  River  Reservoir,  Northwestern 
Wisconsin. 

Sediment  transport  in  the  White  River  and  deposi- 
tion in  the  White  River  Reservoir  were  studied  to 
determine  past  erosion  rates  in  the  red-clay  area  of 
northwestern  Wisconsin.  The  original  reservoir  ca- 
pacity and  volume  of  deposited  sediment  were 
calculated  to  be  815  acre-feet  and  487  acre-feet, 
respectively.  Analyses  of  deposited  sediment  aver- 
aged 43%  sand,  40%  silt,  and  17%  clay.  The  gross 
rate  of  deposition  was  about  7.0  acre-feet  per  year 
over  the  reservoir  history,  1907-76.  The  rate  for 
the  period  1963-76  was  5.7  acre-feet  per  year  based 
on  Cesium- 137  dating.  Presently,  the  reservoir 
traps  only  sand  and  some  silt-sized  sediment.  Clay- 
sized  material  (over  80%  of  suspended  sediment 
presently  entering  the  reservoir)  pass  through 
without  being  deposited.  Based  on  limited  data,  the 
average  annual  sediment  yield  for  the  279  square 
mile  drainage  area  above  the  reservoir  was  about 
50  tons  per  square  mile  or  8  acre-feet  per  year. 
Almost  all  of  this  sediment  is  derived  from  steep 
unvegetated  streambanks  in  a  red-clay  area  com- 
prising less  than  10%  of  the  total  drainage  area. 
(USGS) 
W81-02912 

EFFECTS  OF  CLIMATIC  VARIATION  AND 
LAND  USE  CHANGES  ON  SEDIMENT  PRO- 
DUCTION FROM  UPPER  BLACK  EARTH 
CREEK,  WISCONSIN, 

Wisconsin  Univ. -Madison.  Dept.  of  Geography. 
S.  J.  Gary.  .     ,  ,  , 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-203127, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Master  of  Science  Thesis,  1979.  104  p,  20  Fig,  5 
Tab,  41  Ref  OWRT-A-079-WISC(1). 

Descriptors:  *Sediment  transport,  *Sediment  yield. 
Sediments,  Seasonal  variation.  Climatic  data,  Re- 
gression analysis,  'Wisconsin,  Tractive  forces. 
Trap  efficiency.  Aquatic  soils.  Silt,  Intermittent 
streams.  Seasonal  distribution.  Climatology, 
Weather,  Mathematical  studies.  Storm  runoff. 
Storm  water.  Storms,  Rainfall  intensity.  Precipita- 
tion intensity,  'Land  use,  'Rainfall-runoff  relation- 
ships, Upper  Black  Earth  Creek  watershed. 

During  1954-1967,  land  use  in  Black  Earth  Creek 
underwent  changes  which  caused  an  increase  in 
soil  loss  potential.  These  changes  included  a  sub- 
stantial loss  of  woodland  and  pasture,  an  increase 
in  cropland,  and  increased  corn  planting.  Climate 
was  also  different  for  the  1950's  and  1960's:  the 
former  period  experienced  frequent  flood-produc- 
ing storms  in  early  summer  months  (May-July); 
most  potentially  flood-producing  storms  in  the 
1960's  occurred  during  August-October.  Vari- 
ations in  sediment  availability  (SA)  were  studied  to 
assess  probable  impacts  of  the  documented  envi- 
ronmental changes  for  sediment  production  (SP)  in 
the  Upper  Creek.  Analysis  of  the  monthly  sedi- 
ment transport  relationship  for  the  Upper  Creek 
allowed  quantification  of  seasonal  and  intrasea- 
sonal  variations  of  SA  in  response  to  precipitation 
variations.  SA  (an  exponent  of  a  regression  equa- 
tion describing  the  power  functional  relationship 
between  sediment  yield  and  water  yield)  was  high 
in  early  summer  and  low  at  other  times.  Monthly 
precipitation  negatively  associated  with  SA  at  all 
growing  season  times,  except  for  the  early  Spring 
following  snowmelt.  Hence,  relatively  high  annual 
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SP  over  1954-1960  was  attributed  to  large  storm 
occurrence  frequency  over  May-July,  while  low 
annual   SP  over    1961-1965,   was  due  to  shift   in 
frequency  to  late  summer.  (Zielinski-IPA) 
W8 1-03003 


EROSIONAL  POTENTIAL  OF  STREAMS  IN 
URBANIZING  AREAS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Water  Resources  Research  Inst. 

W.  Whipple,  Jr.,  J.  M.  DiLouie,  and  T.  Pytlar,  Jr. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  36-45, 

February,  1981.  9  Fig,  2  Tab.  OWRT-B-067-NJ(3), 

14-34-0001-8032. 

Descriptors:  'Erosion,  Bank  erosion,  Channel  ero- 
sion. Stream  erosion.  Erosion  control,  Geomor- 
phology.  Storms,  Bank  protection.  Land  manage- 
ment. Stream  stabilization,  Culverts,  Land  use. 
Land  classification,  'Urbanization,  Urban  runoff. 
Sediment  transport,  Stream  degradation. 

In  urbanizing  areas,  the  usual  increase  in  flood 
flows  also  increases  erosional  capability  of  streams. 
In  order  to  evaluate  such  tendencies  quantitatively, 
25  stream  reaches  were  studied,  and  were  classified 
as  to  whether  erosion  of  the  channel  and  banks  was 
light,  medium,  or  heavy.  Analysis  of  characteris- 
tics indicated  that  (1)  densely  developed  areas  are 
correlated  with  greater  erosion,  (2)  wide  stream 
buffers  of  natural  vegetation  are  correlated  with 
lesser  erosion,  and  (3)  there  is  no  definite  correla- 
tion of  erosion  to  slope  or  characteristics  of  soil. 
Erosional  stream  instability  can  be  avoided  by 
retention  of  storm  water  runoff,  creating  additional 
channel  roughness  or  reducing  channel  slope 
during  floods  by  drop  structures,  such  as  culverts, 
which  restrict  flow.  Channel  straightening  and 
general  bank  protection  should  be  minimized  in 
such  streams.  Design  of  culverts  should  take  such 
effects  into  consideration.  (Whipple-Rutgers) 
W81-03011 


UNSTEADY  SEDIMENT  TRANSPORT  LAW 
AND  PREDICTION  OF  AGGRADATION  PA- 
RAMETERS, ,,   ^^ 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 

Dept.  of  Civil  Engineering. 

J.  P.  Soni. 

Water  Resources  Research,  Vol  17,  No  1,  p  33-40, 

February,  1981.  9  Fig,  1  Tab,  15  Ref 

Descriptors:  'Model  studies,  'Sediment  transport, 
'Aggradation,  Stream  erosion, 

Deposition(Sediments),  Equations,  Mathematical 
studies,  Erosion. 

This  paper  develops  a  general  sediment  transport 
law  in  the  form  of  a  differential  equation  for  non- 
uniform flow  conditions,  using  the  equations  of 
motion  for  water  and  continuity  equations  for  both 
sediment  and  water.  Laboratory  experiments  were 
performed  to  study  the  aggradation  when  there  is  a 
sudden  increase  in  sediment  transport  rate  up- 
stream. Using  the  law,  expressions  for  predicting 
the  maximum  depth  of  aggradation  and  length  of 
aggradation  have  been  obtained.  Good  agreement 
was  obtained  with  experimental  results,  model  re- 
sults, and  Gessler's  numerically  obtained  param- 
eters. (Cassar-FRC) 
W8 1-03053 

MEASUREMENT  AND  COMPUTATION  OF 
BED-MATERIAL  DISCHARGE  IN  A  SHAL- 
LOW SAND-BED  STREAM,  MUDDY  CREEK, 
WYOMING, 

Geological  Survey,  Lakewood,  CO. 

E.  D.  Andrews. 

Water  Resources  Research,  Vol  17,  No  1,  p  131- 

141,  February,  1981.  7  Fig,  2  Tab,  22  Ref 

Descriptors:  'Bed  load,  'Streams,  'Sediment  dis- 
charge. Sediment  load.  Muddy  Creek,  'Wyoming, 
Equations,  Mathematical  studies.  Shallow  water. 
Sand-bed  stream. 

Measured  and  computed  bed-material  discharges 
were  compared  to  determine  the  most  suitable 
approach  for  a  shallow  sand-bed  stream.  On  35 
occasions   suspended    and    bedload    sediment   dis- 
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charges  were  measured  in  Muddy  Creek,  Wyo- 
ming, under  water  discharge  conditions  ranging 
from  0.15  to  1.57  cu  meters  per  sec.  The  field 
results  were  compared  with  results  using  equations 
by  Engelund-Hansen,  Yang,  Shen-Hung,  and 
Ackers-White.  These  equations  predicted  bed-ma- 
terial discharges  of  between  0.5  and  2  times  the 
observed  rates  60-79%  of  the  time.  Laboratory 
flume  data  under  the  same  flow  conditions  were 
very  close  to  measured  bed-material  discharges. 
Although  the  equations  are  useful  when  hydraulic 
conditions  and  sediment  characteristics  are  similar 
to  those  used  in  formulating  the  equations,  differ- 
ences in  these  conditions  make  field  measurements 
more  desirable.  (Cassar-FRC) 
W8 1-03060 
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RELATION  BETWEEN  FRESHWATER  FLOW 
AND  SALINITY  DISTRIBUTIONS  IN  THE 
ALAFIA  RIVER,  BULLFROG  CREEK,  AND 
HILLSBOROUGH  BAY,  FLORIDA, 

Geological   Survey,   Tallahassee,   PL.   Water  Re- 
sources Div. 
R.  F.  Giovannelli. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-207680, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-102,  1981.  62  p,  28  Fig,  3  Tab,  53  Ref 

Descriptors:  *Salinity,  ♦Streamflow,  ♦Saline-fresh- 
water interfaces,  *Estuaries,  Water  quality.  Data 
collections,  Gaging  stations.  Sampling,  Sites, 
Tides,  Specific  conductivity.  Low  flow.  Physical 
properties.  Model  studies.  Mathematical  studies 
Regression  analysis,  'Florida,  *Hillsborough' 
County,  Hillsborough  Bay,  Alafia  River,  Bullfrog 
Creek,  Saltwater  wedge. 

Data  on  streamflow,  tide  stage,  specific  conduc- 
tance, and  chloride  concentration  were  collected 
in  the  Alafia  River  and  Bullfrog  Creek  to  describe 
the  salinity  and  physical  characteristics  of  the 
saltwater  wedge.  The  location  of  the  saltwater- 
freshwater  interface  for  both  streams  was  de- 
scribed by  multiple  regression  equations  involving 
streamflow  and  tide  stage.  Low-flow  frequency 
data  were  used  with  regression  relationships  to 
show  the  effect  of  withdrawals  of  freshwater  from 
the  Alafia  River  on  the  location  of  the  saltwater 
interface.  Examples  are  presented  without  storage 
and  with  storage  and  minimum  streamflow  require- 
ments. In  every  case,  the  effect  of  reductions  in 
streamflow  was  upstream  encroachment  of 
saltwater.  Salinity  in  Hillsborough  Bay  in  the  vi- 
cinity of  the  Alafia  River  and  Bullfrog  Creek  was 
evaluated  using  a  salt-transport  model  for  various 
freshwater  inflow  conditions.  Model  results  indi- 
cate that  freshwater  inflow  from  these  streams  has 
the  greatest  effect  on  the  salinity  of  areas  closest  to 
the  mouth  during  periods  of  above  average  inflow. 
(USGS) 
W8 1-02994 


ALGAL  MAT  PRODUCTIVITY:  COMPARI- 
SONS IN  A  SALT  MARSH, 

San  Diego  State  Univ.,  CA.  Dept,  of  Biology 
J.  B.  Zedler.  ^^' 

Estuaries,  Vol  3,  No  2,  p  122-131.  June  1980  5 
Fig.  2  Tab,  33  Ref. 

Descriptors:  *Salt  marshes,  *Algae,  *Productivity, 
Estuaries,  Eutrophication,  Aquatic  plants.  Wet- 
lands, Saline  water.  Saline  soils.  Aquatic  algae. 
Cyanophyta.  Chlorophyta.  Diatoms,  Arid  lands. 
Primary  productivity.  Saturated  soils.  Tijuana  Es- 
tuary, *California,  Temporal  distribution. 

Algal  mats  composed  of  filamentous  bluegreen  and 
green  algae  and  diatoms  were  very  productive  in  a 
salt  marsh  in  the  Tijuana  Estuary,  southern  Cali- 
fornia. Factors  affecting  production  were  light  in- 
tensity, desiccation,  and  drainage.  Estmiated 
annual  net  primary  productions  (grams  carbon  per 
sq  meter  per  year)  associated  with  the  overstory 
plants  were  as  follows:  Jaumea  carnosa  (Less.) 
Gray.  341;  Spartina  foliosa  Trin,.  276;  Monanth- 
ochloe  littoralis  Engelm.  253.  and  Batis  maritima 


L.,  185.  Both  light  intensity  and  production  were 
20%  less  under  the  Spartina  canopy  than  under 
Jaumea.  At  higher  elevations  (Monanthochloe  site) 
inundation  was  less  frequent  and  algal  mats  did  not 
grow  as  well.  At  the  Batis  site,  drainage  was  poor, 
soils  were  supersaturated  with  water,  and  salt  ac- 
cumulation was  a  possible  factor  in  poorer  produc- 
tivity. Seasonal  growth  patterns  were  similar  at  all 
4  stations.  Productivity  was  highest  in  summer, 
lower  in  fall,  increasing  in  winter,  and  dropping 
again  in  spring.  Production  of  algae  in  this  arid 
climate  was  greater  than  that  reported  for  sites  on 
the  Atlantic  Coast  because  hypersalinity  inhibits 
growth  of  vascular  plants,  thus  allowing  greater 
light  penetration  to  the  algae.  (Cassar-FRC) 
W8 1-03 194 


HYDROGRAPHIC  FEATURES  OF  FORT 
PIERCE  INLET,  FLORIDA, 

Florida  Inst,  of  Tech.,  Melbourne. 
O.  H.  Von  Zweck,  and  D.  B.  Richardson. 
Florida  Scientist,  Vol  43,  No  2,  p  74-83,  Spring 
1980.  9  Fig,  8  Ref  ^' 

Descriptors:  'Hydrography,  *Inlets,  *Tidal  effects. 
Tidal  currents.  Tidal  waters,  Water  circulation. 
Salinity,   Water  temperature,   'Florida,   Estuaries. 

Preliminary  results  and  the  salient  hydrographic 
features  observed  during  an  investigation  of  the 
circulation  and  waters  encountered  in  the  Fort 
Pierce  Inlet  and  Harbor  are  reported.  The  present 
inlet  and  main  ship  channel  are  man-made,  the 
channel  being  maintained  at  a  depth  of  7  m.  The 
inlet  exerts  a  broad  influence  on  the  circulation  and 
waters  in  the  lagoon  and  adjoining  coastal  area. 
Salinity,  temperature  and  current  data  were  col- 
lected under  varying  tidal  and  meteorological  con- 
ditions at  sites  throughout  the  inlet  and  harbor. 
The  circulation  was  predominantly  tidal  driven, 
with  93%  of  the  variance  of  the  current  flow 
accounted  for  by  tidal  constituents.  The  horizontal 
and  vertical  salinity  structure  of  the  water  was 
controlled  for  the  most  part  by  the  stage  of  the  tide 
and  tidal  currents.  No  large  horizontal  temperature 
differences  were  consistently  observed.  Taylor 
Creek  water  was  dark  brown  because  of  tannic 
acid  content,  Indian  River  water  had  a  brownish- 
green  tint,  and  coastal  water  was  bluish-green.  The 
circulation  pattern  was  largely  affected  by  topo- 
graphical features  such  as  islands,  shoals,  grass 
flats,  and  dredged  channels.  (Small-FRC) 
W81-03201 


DISTRIBUTION  AND  SEASONALITY  OF  MA- 
CROALGAE  ON  OYSTER  COMMUNITIES  OF 
CENTRAL  CHESAPEAKE  BAY, 

Horn  Point  Environmental  Lab.,  Cambridge,  MD. 
J.  L.  Connor. 

Botanica  Marina,  Vol  23,  No  11,  p  711-717  No- 
vember, 1980.  2  Fig.  5  Tab,  20  Ref 

Descriptors:  'Marine  algae,  'Benthic  flora,  'Estu- 
aries, Algae,  Benthic  fauna.  Distribution  patterns. 
Seasonal,  'Chesapeake  Bay,  Oysters,  Oyster  com- 
munities. 

The  systematics  and  ecology  of  the  benthic  ma- 
croalgae  associated  with  subtidal  oyster  bars  in  the 
Maryland  Chesapeake  Bay  were  investigated. 
Chlorophyta  were  present  on  oyster  bars  through- 
out the  year  with  maximum  numbers  of  species  and 
maximum  biomass  occurring  in  spring.  The  Phaeo- 
phyta  were  represented  by  a  single  filamentous 
species.  Ectocarpus  intermedins  Kutz.  Five  species 
of  Rhodophyta  were  frequently  present  as  compo- 
nents of  the  oyster  bar  flora.  Three  additional 
species  of  Rhodophyta  were  occasionally  found.  It 
appears  that  most  of  the  algae  collected  in  subtidal 
Chesapeake  Bay.  Maryland  reproduce  asexually  by 
spores  and/or  vegetative  fragments,  but  sexual  re- 
production does  occur  in  some  of  the  red  algae. 
Species  distribution  depended  on  both  season  and 
location.  (Baker-FRC) 
W8 1 -032 1 3 
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VERTICAL  TUBE  FOAM  EVAPORATION  AP- 
PLIED FOR  HEAT  TRANSFER  ENHANCE- 
MENT IN  A  COMMERCIAL  PLANT  AND  TO 
VAPOR  COMPRESSION  DISTILLATION  OF 
SALINE  WATER, 

California  Univ.,  Berkeley.  Coll.  of  Engineering 
H.  H.  Sephton.  ^' 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-202095, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche' 
Completion  Report,  March,  1981.  43  p,  8  Fig  13 
Tab,  4  Ref  OWRT-C-80134-S(No  8526)(1),  14-34- 

Descriptors:  'Foam  separation,  'Desalination 
plants,  'Saline  water,  'Heat  transfer,  'Vapor  com- 
pression distillation,  'Evaporators,  Water  reuse 
Industrial  plants.  Water,  Brines,  Seawater,  Ther- 
mal conductivity.  Distillation,  Vaporization,  Ex- 
perimental design.  Evaporation  rate.  Evaporation 
control.  Evaporation,  Water  use,  Water  conserva- 
tion. 

Heat  transfer  enhancement  by  vertical  tube  foam 
evaporation  (VTFE),  a  novel  patented  process  for 
seawater/brine  evaporation,  was  developed  in  the 
author's  laboratory  over  the  past  15  years.  The 
process,  also  known  as  interface-enhanced  vertical 
tube  evaporation  (VTE),  relies  on  imposing  foamy 
evaporative  flow  of  the  liquid  and  its  vapor  over  a 
heat  transfer  surface.  The  VTFE  method  was  ap- 
plied in  a  two-part  study  by  converting  two  pre- 
existing evaporator  facilities  for  foamy  mode  oper- 
ation and  testing  to  compare  VTE  and  VTFE 
performances.  Part  One  describes  conversion  of  a 
commercial  4-effect  VTE  for  VTFE  operation, 
and  comparative  testing  with  the  VTE  and  VTFE 
modes  with  freshwater  and  seawater  feeds.  Test 
data  showed  an  improvement  of  40%  by  operation 
of  this  VTE  facility  in  the  VTFE  mode.  Part  Two 
describes  conversion  of  a  vapor  compression 
VTFE  facility  to  a  mobile  facility  for  field  oper- 
ation, and  similar  comparative  testing.  Test  data 
showed  that  VTFE  operation  gave  a  27%  per- 
formance improvement  over  conventional  VTE 
operation  and  a  concurrent  20%  reduction  in  evap- 
orative energy  needed.  Recommendations  for  fur- 
ther demonstration  work  were  made  to  facilitate 
VTFE  acceptance  as  a  commercial  process.  (Zie- 
linski-IPA) 
W8 1-02903 


DEVELOPMENT  OF  NON-FOULING  PIEZO- 
ELECTRIC ULTRAFILTRATION  MEM- 
BRANES, 

Pennwalt  Corp.,  King  of  Prussia,  PA.  Central  Re- 
search and  Development  Dept. 
W.  D.  Benzinger,  M.  G.  Toal,  O.  S.  Sprout,  and  G. 
M.  Hinde. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-203101, 
Price  codes:  A03  in  paper  copy.  AOl  in  microfiche. 
Final  Report.  First  Year  (Sept.  1979-Aug.  1980)  35 
p.  8  Fig.  2  Tab,  11  Ref  OWRT-C-90241-S(No 
9421)(1),  14-34-0001-9421. 

Descriptors:  'Ultrafiltration,  'Fouling,  Mem- 
branes, 'Membrane  processes.  Desalination,  *Pre- 
treatment  of  water.  Waste  water  treatment.  Col- 
loids. Iron  oxides.  Silica,  'KYNAR, 
'Poly(Vinylidene  fluoride).  'Piezoelectric,  Poling.' 

The  goal  of  this  project  is  to  prepare  piezoelectric 
ultrafiltration  membranes  from  KYNAR 
poly(vinylidene  fluoride)  and  to  evaluate  the  resist- 
ance of  such  membranes  to  fouling  by  colloidal 
materials  normally  found  in  saline  and  brackish 
water.  The  techniques  commonly  used  for  poling 
and  for  measurement  of  the  piezoelectric  activity 
of  extruded,  oriented  po!y(vinylidene  fluoride) 
films  were  found  to  be  either  unsuitable  or  ineffec- 
tive for  membranes.  Other  methods  for  measure- 
ment  of  piezoactivity    were   investigated,   and   it 
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appears  that  determination  of  the  pyroelectric  co- 
efficient offers  the  best  chance  for  detection  of 
piezoactivity  in  membranes.  Modified  methods  of 
pohng  were  also  investigated,  but  thus  far  piezoac- 
tivity has  not  been  detected  with  certainty  in  any 
of  the  'poled'  membranes.  A  procedure  to  deter- 
mine, independently,  the  flu.x  declines  due  to  com- 
paction and  to  fouling  was  developed.  Under  the 
test  conditions,  colloidal  ferric  hydroxide  fouled 
these  membranes  rapidly,  but  colloidal  silica  did 
not  foul  them.  No  significant  difference  in  rate  or 
extent  of  fouling  has  been  found  between  unpoled 
and  'poled'  membranes.  A  cell  was  designed  and 
constructed  for  investigation  of  the  effects  of  ultra- 
sonic pressure  pulses  on  fouling  and  cleaning  of 
membranes. 
W8I-02975 


PREPARATION  OF  ION-EXCHANGE  MEM- 
BRANES WITH  EXTREMELY  LOW  AREAL 
RESISTANCES. 

Southern  Research  Inst.  Birmingham,  AL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-203135, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Final  Report  to  Office  of  Water  Research  and 
Technology,  July,  1979.  30  p,  1  Fig,  6  Tab. 
OWRT-C-80025-S(No  8524)(1),  14-34-0001-8524. 

Descriptors;  'Membranes,  'Anion  exchange, 
♦Cation  exchange,  'Water  treatment,  'Desalina- 
tion, Water  supply.  Water  reuse,  Reclaimed  water, 
Membrane  filters.  Membrane  processes.  Ion  ex- 
change, Ions,  Cations,  Anions,  Desalination  appa- 
ratus. Desalination  plants.  Industrial  plants.  Design 
criteria.  Saline  water.  Brines,  Seawater.  Salinity, 
Process  control.  Water  quality  control. 

Methods  were  developed  during  this  twelve- 
month program  for  the  preparation  of  large  anion- 
exchange  (AE)  membranes  having  areal  resistances 
of  1.0  ohm-sq.  cm  or  less,  and  acceptably  high 
transference  numbers  for  counter-ions  (0.85  or 
higher);  as  well  as  for  the  preparation  of  large 
cation-exchange  (CE)  membranes.  The  best  por- 
tions of  the  CE  membranes  had  low  resistances 
(I.O  ohm-sq.  cm,  or  less)  and  acceptably  high  trans- 
ference numbers,  but  additional  work  is  needed  to 
improve  quality  control  in  order  to  obtain  uniform 
properties  within  each  membrane  and  from  mem- 
brane-to-membrane. Although  AE  membrane  uni- 
formity was  better  than  that  of  CE  membranes, 
some  effort  for  quality  control  improvement  is  also 
recommended.  Inform.ation  on  service  lifetimes  of 
these  membranes  was  not  developed.  A  study  to 
determine  any  decline  in  properties  of  these  experi- 
mental membranes  during  long-term  desahnation 
tests  and  to  intercompare  such  results  with  the 
decline  of  properties  of  commercial  membranes 
under  the  same  test  conditions,  is  recommended.  In 
addition,  optimum  times,  temperatures,  and  other 
process  conditions  for  use  in  large-scale  production 
of  these  experimental  membranes  need  assessment. 
(Zielinski-IPA) 
W8 1-03004 


level  between  the  water  surface  and  the  cover  and 
is  conveyed  to  the  condenser  through  a  pipe.  Dis- 
tilled water  is  taken  from  the  bottom  of  the  con- 
denser. In  a  modified  embodiment,  the  compressor 
is  bypassed  by  a  duct  extending  from  the  tube  to 
the  conduit  and  includes  an  adjustable  value.  In 
operation,  air  from  the  sparger  passes  upwardly 
through  the  water  in  the  tank  in  the  form  of  small 
bubbles  which  entrain  moisture  to  the  point  of 
saturation.  The  water  and  vapor-saturated  air  is 
heated  by  solar  rays  passing  through  the  transpar- 
ent cover.  (Sinha-OEIS) 
W8 1-03029 

3B.  Water  Yield  Improvement 


SOLAR  DESALINATION  SYSTEM, 

W.  A.  Rhodes. 

U.S.  Patent  No  4,210,494,  5  p,  2  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  l,p  222,  July  1,  1980. 

Descriptors;  'Patents,  'Desalination,  'Desalination 
processes,  'Water  treatment.  Water  purification. 
Separation  techniques.  Solar  radiation.  Distillation, 
'Solar  distillation.  Condensation  equipment. 

A  solar  desalination  system  comprises  a  tank 
having  a  transparent  cover.  Salt  water  to  be  dis- 
tilled is  introduced  into  the  tank  at  an  inlet  spaced 
from  the  cover  while  brackish  or  waste  water  is 
withdrawn  from  the  tank  through  an  outlet  at 
substantially  the  same  level  as  the  inlet.  A  closed 
circuit  air  loop  includes  a  tubular  sparger  of  porous 
material  which  extends  along  the  tank  bottom  in 
slightly  spaced  relation.  Air  under  pressure  is  de- 
livered to  the  sparger  at  one  end  by  a  conduit 
passing  through  the  end  wall  of  the  tank  and  a 
pump.  Moisture-free  air  is  introduced  into  the 
pump  by  a  tube  extending  from  a  condenser. 
Vapor-saturated  air  is  exhausted  from  the  tank  at  a 


RESTORING  WELLS  IS  NO  GAMBLE  IN  LAS 
VEGAS, 

B.  P.  Varhol. 

Johnson  Drillers  Journal,   Vol   52,   No  6,   p   5-7, 

November/December,  1980.  3  Fig. 

Descriptors:  'Water  wells,  'Rehabilitation,  'Water 
yield  improvement.  Las  Vegas,  Nevada,  Wells, 
Acids,  Sulfamic  acid.  Drawdown,  Calcium  com- 
pounds. Magnesium  compounds,  Iron  compounds, 
Well  screens.  Clogging. 

The  Las  Vegas  (Nevada)  Valley  Water  District 
has  been  restoring  wells  incrusted  with  calcium, 
magnesium  and  iron  compounds.  Sulfamic  acid 
solution,  10%  in  water,  was  used  to  dissolve  the 
mineral  deposits  at  the  rate  of  3/4  pound  solid  acid 
per  gallon  of  water  in  the  casing.  During  the  next 
24  hours,  the  well  was  surged  10  times  every  4 
hours  to  break  up  loose  incrustant  and  push  fresher 
acid  into  the  formation.  After  a  24  hour  soak,  the 
well  was  pumped  to  waste  and  300  lb  tetrasodium 
pyrophosphate  added  for  dispersal  of  silt  and  by- 
products of  the  acid  treatment.  The  5  rehabilitated 
wells  showed  improvement  in  capacities  from  45 
to  160%.  The  District  saved  $16,000  in  pumping 
costs  annually.  Payback  time  for  this  project  was  1 
and  1/2  years.  (Cassar-FRC) 
W81-03230 

3C.  Use  Of  Water  Of  Impaired 
Quality 

SALINITY  AND  PRODUCTION  OF  FOOD 
CROPS:  A  PROBLEM  FROM  ANTIQUITY,  A 
CHALLENGE  FOR  THE  FUTURE, 

Delaware    Univ.,    Newark.    School    of   Life    and 
Health  Sciences. 
G.  F.  Somers. 

Available  from  the  National  Technical  Information 
Service,  Sprmgfield,  VA  22161  as  PB81-203150, 
Price  codes;  A03  in  paper  copy,  AOl  in  microfiche. 
Second  University  of  Delaware  College  of  Arts 
and  Science  Distinguished  Faculty  Lecture,  May, 
1980.  29  p,  6  Fig,  50  Ref.  OWRT-A-048-DEL(1). 

Descriptors;  'Salinity,  'Saline-freshwater  inter- 
faces, 'Crop  production,  'Impaired  water  use. 
Cropland,  Plant  growth,  'Salt  tolerance.  Saline 
water  systems.  Saline  water.  Saline  soils.  Sea 
water.  Salinity  currents.  Crop  yield.  Agricultural 
engineering.  Farms,  Farming,  Agriculture,  Foods, 
Food  chains.  Grazing,  Plant  populations.  Salt  re- 
jection. 

The  question  was  earlier  asked  (Somers,  1975);  'are 
there  seed-bearing  halophytes  that  can  be  grown 
using  water  approaching,  or  equal  in  salinity  to, 
that  of  the  oceans  and  that  could  be  used  for  food 
sources,  including  protein,  for  man  and  domesticat- 
ed animals,  or  that  could  be  modified  by  selection 
and  breeding  to  serve  such  use.'  Criteria  for  poten- 
tial crop  study  were  identified,  including:  natural 
growth  in  saline  habitats,  abundant  seed  produc- 
tion and  sufficient  seed  size,  and  potential  for  good 
food  attributes  and  adaptation  to  agricultural  pro- 
duction. Several  species  were  identified  that  merit 
further  evaluation.  Seashore  mallow  (Kosteletzkya 
virginica),  a  tidemarsh  native  of  southwestern 
United  States  is  among  the  most  promising,  readily 
satisfying  the  identified  criteria.  Smooth  cordgrass 
(Spar'tina  alternifiora)  of  the  same  geographical 
area  might  prove  useful  as  a  forage  crop  for  cattle 


grazing,  being  7-15%  protein.  Selective  exclusion 
of  ions,  selective  excretion,  and  succulence  are 
three  potential  adaptations  to  salt  tolerance  at  the 
plant  tissue  level.  Technological  concerns  include 
seed  storage,  land  preparation  and  management, 
harvesting,  desalinization  of  harvested  material  if 
needed,  palatability,  and  nutritive  value.  Cultural 
concerns  were  also  considered.  (Zielinski-IPA) 
W8 1-03006 


PREDICTION  OF  SONGBIRD  RESPONSES  TO 
HABITAT  ALTERATION  RESULTING  FROM 
WASTE  WATER  IRRIGATION, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03007 


WATER  REUSE:  PROJECTING  MARKETS 
AND  COSTS, 

Orange-Los  Angeles  Counties,  CA.  Water  Reuse 
Study. 

F.  W.  Home,  R.  L.  Anderton,  and  F.  A.  Grant. 
Journal   of  the   American   Water   Works   Associ- 
ation, Vol  73,  No  2,  p  66-75,  February,  1981.  5  Fig, 
7  Tab. 

Descriptors;  'Water  reuse,  'Water 

management(Applied),  Reclamation,  Cost-benefit 
ratio.  Recirculated  water.  Reclaimed  water,  Water 
conservation,  Water  demand,  Los  Angeles,  Orange 
County,  'California,  Water  supply  development, 
'Waste  water  treatment. 

The  aspect  of  water  reuse  as  viewed  in  Los  Ange- 
les and  Orange  counties  in  southern  California  is 
discussed.  Perhaps  no  other  area  in  the  United 
States  is  as  far  removed  from  its  sources  of  water 
supply  as  these  counties.  Current  water  reuse  pro- 
jects in  these  areas  total  200,000  cubic  meters/day, 
and  include  such  applications  as  park,  golf  course, 
freeway  and  horticultural  irrigation,  residential 
lawn  watering,  power  plant  cooling,  paper  manu- 
facturing, soil  compaction  and  dust  control,  street 
cleaning,  groundwater  replenishment  and  seawater 
intrusion  control.  The  long-term  reuse  potential  for 
the  region  is  1 150  ML/d.  The  basic  water  reclama- 
tion process  used  in  the  study  area  is  activated 
sludge  secondary  treatment,  followed  by  dual 
media  filtration  and  chlorine  disinfection.  Current 
procedures  consistently  detect  viruses  in  unchlor- 
inated  secondary  effluents,  usually  in  the  range  of 
0.1-10  PFU/gal.  However,  in  120  plant  scale  sam- 
plings to  date,  at  sample  volumes  of  1100-1900  L 
each,  no  positive  virus  results  have  been  detected 
in  either  system  B  or  C  effluents.  The  B-level 
process  calls  for  direct  filtration;  the  C-level  for 
lime  softening.  A  D-level  process  of  carbon  filters 
and  reverse  osmosis  provides  a  means  for  ground- 
water recharge  applications  such  as  water  table 
replenishment  and  seawater  intrusiion  control. 
(Baker-FRC) 
W8 1-03072 


WATER  LAW  -  REFUSING  IRRIGATION 
WASTE  WATER  ON  DIFFERENT  LANDS:  A 
WARNING  TO  GET  A  NEW  PERMIT, 

For  primary  bibliographic  entry  see  Field  6E. 
W8 1-03 102 


UNDERGROUND  TRAVEL  OF  RENOVATED 
WASTE  WATER, 

Science  and   Education  Administration,   Phoenix, 
AZ.  Water  Conservation  Lab. 
R.  C.  Rice,  and  P.  Raats. 

Journal  of  the  Environmental  Engineering  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  106,  No  EE6,  p  1079-1098,  Decem- 
ber. 1980.  15Fig,  2Tab,  9Ref 

Descriptors:  'Reclaimed  water,  'Groundwater 
movement,  'Infiltration,  'Groundwater  pollution, 
Waste  water  treatment.  Aquifer  management,  Ni- 
trates, 'Water  spreading.  Groundwater  recharge, 
Artificial  recharge. 

Equations  are  presented  to  predict  the  minimum 
undersround  detention  time  for  groundwater  re- 
charge   facilities    utilized    in    land    application    of 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 


sewage  effluents.  Shallow  aquifers  in  which  the 
reclaimed  water  is  collected  in  drains  were  ana- 
lyzed using  horizontal  flow  theory.  Flow  nets 
were  used  to  determine  the  detention  time  for  deep 
aquifers.  The  nitrate  peak  associated  with  newly 
infiltrated  waste  water  m  deep  aquifers  would  be 
considerably  flattened  by  the  time  the  renovated 
water  would  be  collected  for  reuse  by  wells.  It 
would  not  be  practical  to  separate  the  portion  of 
renovated  water  that  has  a  high  nitrate  content 
either  for  further  treatment  or  for  recycling 
through  the  land  use  system.  The  flow  system 
analysis  of  shallow  aquifers  determined  that  more 
than  60%  of  the  nitrate  could  be  recovered  in  25% 
of  the  renovated  water  when  the  infiltration  rate 
was  greater  than  1  ft/day.  (Small-FRC) 
W81-03113 


STORMWATER  AND  RECLAIMED  EFFLU- 
ENT IN  TRICKLE  IRRIGATION, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Inst,  for  Desert  Research. 
G.  Oron,  G.  Shelef,  and  B.  Zur. 
Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  106,  No  IR4,  p  299-310,  December, 
1980.  9  Fig,  2  Tab,  15Ref 

Descriptors:  *Trickle  irrigation,  *Reclaimed 
water,  *Storm  water.  Filtration,  Reservoir  re- 
leases. Agriculture,  Irrigation,  *Israel,  Suspended 
solids,  Impaired  water  use. 

Experiments  with  trickle  irrigation  using  two  mix- 
tures of  reservoir  effluents  and  stormwater  were 
conducted  at  two  communal  farms  in  the  Jezreel 
Israel.  The  purpose  of  the  study  was  to  encourage 
the  use  of  marginal  water  in  agriculture  and  to 
increase  productivity.  Ring-type  filters  gave  slight- 
ly better  COD  removal,  while  the  most  efficient 
removal  of  total  suspended  solids  was  with  nonau- 
tomatic  filters  with  80  mesh.  Filters  with  a  higher 
mesh  tended  to  clog,  but  self-flushing  automatic 
filters  at  the  head  of  the  irrigation  system  worked 
efficiently.  There  were  no  changes  in  the  discharge 
of  pollutants,  but  this  should  be  monitored.  Pump- 
ing locations  in  the  reservoirs  were  compared;  a 
fioating  inlet  0.3  to  0.5  m  below  the  surface  was 
found  best.  Although  a  higher  algae  concentration 
may  be  found  in  the  upper  layers  of  the  effluent, 
most  of  the  nondegraded  and  other  suspended 
matter  settles  or  floats  in  the  lower  layers.  (Small- 
FRC) 
W81-03123 


COMMENT  ON  AN  EVALUATION  OF  MAR- 
GINAL WATERS  AS  A  NATURAL  RESOURCE 
IN  ISRAEL'  BY  N.  BURAS  AND  P.  DARR, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

D.  H.  Marks. 

Water  Resources  Research,  Vol  17,  No  I,  p  253 
254,  February,  1981. 

Descriptors:  *Planning,  *Optimization,  Costs,  Op- 
erations research,  *Israel,  Economies  of  scale. 
Waste  water  treatment,  'Impaired  water  use. 

The  Buras  and  Darr  (1979)  paper  on  use  of  margin- 
al water  in  Israel  employs  nonlinear  rather  than 
linear  functions  for  technology  and  transportation 
costs,  which  are  concave  functions.  The  author  of 
this  comment  states  that  the  separable  programing 
used  with  this  model  guarantees  local,  not  global, 
optima.  Mr.  Darr  replies  that  the  model  was  used 
in  a  practical  application  and  was  shown  to  be 
accurate  for  framework  water  resources  planning. 
The  solution  of  this  problem,  concerning  the  mix 
of  marginal  waters  with  fresh  waters,  was  not 
obvious  at  the  beginning  of  the  study,  but  proved 
sound  from  an  engineering  point  of  view.  (Cassar- 
FRC) 
W81-03149 


CHARACTERIZATION  AND  AGRICULTURAL 
UTILIZATION  OF  SWINE  WASTE  LAGOON 
EFFLUENTS, 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

R.  G.  Wilhelm,  D.  D.  Martens,  D.  L.  Hallock,  E. 
R.  Collins,  Jr.,  and  E.  T.  Kornegay. 
Water,  Air,  and  Soil  Pollution,  Vol  14,  p  443-450 
1980.  6  Tab,  21  Ref 

Descriptors:  *Farm  wastes,  *Farm  lagoons,  ♦Nu- 
trients, *Fertilizers,  *Hogs,  'Impaired  water  use. 
Agriculture,  Ultimate  disposal,  Waste  disposal.  Ni- 
trates, Nitrogen  compounds.  Phosphorus  com- 
pounds. Corn. 

The  suitability  of  applying  swine  waste  lagoon 
effluent  to  agricultural  crops  was  studied.  Elemen- 
tal concentrations  in  4  lagoons  varied  widely,  af- 
fected by  evaporation,  dilution,  management  prac- 
tices, and  biological  reactions.  Maximum  and  mini- 
mum concentrations  of  K  were  47-618  ppm;  P,  15- 
318  ppm;  and  N,  74-1508  ppm.  Corn  grain  yields  in 
kg  per  ha  were  as  follows:  control,  4940;  chemical 
fertilizer,  5540.  Primary  lagoon  effluents  applied  at 
the  rates  of  3.2,  6.4,  11.4  and  21.6  ha-cm  produced 
yields  of  7880,  8270,  7710,  and  7050  kg  per  ha 
respectively.  Secondary  lagoon  effluents  applied  at 
the  rates  of  11.4  and  21.6  ha-cm  yielded  6320  and 
7070  kg  per  ha  respectively.  Increases  in  corn  yield 
were  attributed  to  correction  of  N  deficiency  and 
alleviation  of  moisture  stress.  (Cassar-FRC) 
W8 1-03208 


3D,  Conservation  In  Domestic  and 
Municipal  Use 


ALASKA  VILLAGE  DEMONSTRATION  PRO- 
JECTS, FINAL  REPORT, 

Corvallis     Environmental     Research     Lab.,     OR. 
Freshwater  Div. 

For   primary   bibliographic   entry   see   Field   5D. 
W8 1-02944 


DENVER'S  ECH20NERGY  PROGRAM:  A 
BOON  TO  HOMEBUYERS,  A  BOOST  FOR 
HOUSING, 

Denver  Water  Dept.  CO. 
W.  H.  Miller. 

Journal  of  the  American  Water  Works  Associ- 
ation,  Vol   73,   No   2,   p   82-85,   February,    1981. 

Descriptors:  *Water  conservation,  *Water  man- 
agement, 'Construction,  Construction  costs.  Costs, 
Conservation,  Economics  aspects.  Water  demand, 
Water  distribution(Applied),  Water  supply.  Water 
yield  improvement,  'Denver,  Colorado. 

The  ECH20NERGY  house  project  carried  out  in 
Denver  by  the  Homebuilders  Association  of  Met- 
ropolitan Denver,  the  Public  Service  Company  of 
Colorado  and  the  Denver  Water  Department  is 
described.  The  project  involved  the  construction 
of  a  house  using  energy-  and  water-saving  tech- 
niques. The  house  was  open  to  the  public  with 
exhibits  and  information  as  to  how  these  saving 
measures  could  in  some  cases  be  put  into  already 
existing  structures.  Use  of  the  water  and  energy 
savings  techniques  described  would  free  up  addi- 
tional capital  to  the  home  investor,  raising  the 
income  level  of  the  buyer  and  thus  helping  him  to 
qualify  for  a  home  purchase.  By  decreasing  the 
burden  on  the  home  buyers,  such  homes  also  in- 
crease the  activity  in  the  building  field.  The  overall 
program  not  only  encourages  water  and  energy 
savings  but  also  allows  financial  credits  on  home 
loan  applications  for  the  dollar  savings  that  accrue 
from  these  savings.  (Baker-FRC) 
W8 1-03073 


3E.  Conservation  In  Industry 


REDUCING  WASTE  WATER  FROM  CUCUM- 
BER PICKLING  PROCESS  BY  CONTROLLED 
CULTURE  FERMENTATION, 

North  Carolina  Univ.  at  Chapel  Hill. 

L.  W.  Little,  J.  G.  Wendle,  J.  Davis,  R.  M. 

Harrison,  and  S.  J.  Dunn. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA  22161   as  PB80- 169543, 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 


Environmental  Protection  Agency  Report  EPA- 
600/2-80-046,  February,  1980.  101  p,  17  Fig  22 
Tab,  18  Ref,  1  Append.  S-804220. 

Descriptors:  'Industrial  waste  water,  'Waste 
water  composition,  'Waste  water  treatment, 
'Food-processing  wastes,  'Water  conservation. 
Recycling,  Fermentation,  Brines,  Waste  recovery, 
Water  demand,  Cucumber  pickling  process. 

The  controlled  culture  fermentation  (CCF)  process 
was  compared  with  the  conventional  natural  fer- 
mentation (NF)  process  on  a  demonstration  scale 
in  regard  to  product  quality  and  yield,  volume  and 
concentration  of  waste  waters.  The  weight  of  cu- 
cumbers, volume  of  water,  and  amounts  of  addi- 
tives were  recorded;  pH,  acidity,  salinity,  and  tem- 
perature were  monitored,  and  after  brining  the 
brinestock  quality  was  evaluated.  The  brinestock 
was  processed  and  the  spent  brines  and  processing 
waters  were  collected.  The  volume  and  salinity, 
BOD,  nitrogen,  phosphorus,  and  residues  were 
determined.  The  spent  brine  from  the  CCF  process 
had  lower  total  dissolved  solids.  The  pH  was  low 
enough  to  make  recycling  impossible  without 
treatment  to  raise  the  pH  to  near  neutral.  The  CCF 
process  produces  pickles  of  equal  quality  to  the 
NF  process,  but  has  the  following  advantages  over 
it:  reduction  of  salt  requirements;  less  salt  to  be 
discharged  to  waste;  more  rapid  and  consistent 
fermentation,  lower  volume  of  processing  water 
for  a  given  desalting  time;  consistent  producrion  of 
high  quality  brinestock;  and  less  loss  of  brinestock 
due  to  bloater  formation.  (Brambley-SRC) 
W8 1-02949 


3F.  Conservation  In  Agriculture 


REDUCING  DROUGHT  EFFECTS  ON  CROP- 
LANDS IN  THE  WEST-CENTRAL  GREAT 
PLAINS, 

Science    and    Education    Administration,    Akron, 
CO.  Central  Great  Plains  Research  Station. 
B.  W.  Greb. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402.  Stock  No  001-000-03978-4.  Ag- 
riculture Information  Bulletin  No  420,  June,  1979 
31  p,  13  Fig,  14  Tab,  65  Ref 

Descriptors:  'Drought,  'Water  conservation, 
'Farm  management,  'Soil  water,  'Irrigation  prac- 
tices. Agricultural  runoff.  Crop  production. 
Drought  resistance.  Dry  farming.  Cropland,  Fal- 
lowing, Soil-water-plant  relationships.  Snow  man- 
agement. Water  use  efficiency.  Erosion  control. 
Wind  erosion.  Great  Plains. 

The  drought  of  1977  in  much  of  the  Midwest  and 
Western  United  States  called  attention  to  the  need 
for  improved  management  of  limited  water  re- 
sources. Water  conservation  concepts  and  prac- 
tices for  use  on  dry  cropland  with  some  interpreta- 
tion on  irrigated  cropland  are  given  for  the  west- 
central  Great  Plains.  Strategies  for  improved  water 
intake  efficiency  include  systems  to  upgrade  the 
quality  of  summer  fallow,  snow  control,  reducing 
runoff  water,  irrigation,  and  deep  plowing.  Water 
use  by  crops  can  be  improved  through  soil  fertility, 
better  plant  stock,  matching  plant  populations  with 
water  supply,  cultural  manipulations,  and  im- 
proved timing  of  irrigation.  Wind  and  water  ero- 
sion -  brought  about  by  prolonged  drought  -  and 
their  control  are  briefly  outlined.  Results  show 
significant  progress  of  many  facets  of  water  man- 
agement at  the  research  level,  some  of  which  have 
been  transferred  into  commercial  farming  chan- 
nels. The  transfer  of  established  and  new  water 
conservation  concepts  and  practices  for  cropland 
will  likely  be  faster  and  with  greater  diversity  than 
in  the  past  because  of  energy  and  economic  pres- 
sures. (Moore-SRC) 
W8 1-02964 


ROTARY  IRRIGATION  SYSTEM, 

J.  M.  Hait. 

U.S.  Patent  No  4,209,035,  13  p,  12  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  4.  p  1275,  June  24,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Sprin- 
kler irrigation.  Application  equipment.   Irrigation 
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practices,  Irrigation  efficiency,  Irrigation  operation 
and  maintenance. 

A  rotary  irrigation  system  moves  continuously 
across  relatively  large  areas  of  land  while  the  areas 
are  being  sprinkled.  One  end  of  a  relatively  long 
length  of  horizontal  tubing  is  pivotally  mounted  to 
a  vertical  pipe  containing  water  under  pressure  and 
the  other  end  of  the  tubing  is  connected  to  a  power 
mover.  The  tubing  is  provided  with  sprmkling 
heads  spaced  throughout  its  length  and  is  support- 
ed above  the  ground  by  carriages  so  that  the 
tubing  can  be  used  to  irrigate  an  area  of  ground 
which  is  not  completely  flat.  Each  of  the  carnages 
is  supported  by  a  single  wheel.  A  cable  connected 
between  the  vertical  pipe  and  the  front  end  of  the 
power  mover  causes  the  power  mover  to  travel  m 
a  circle  around  the  vertical  pipe  with  the  power 
mover  providing  an  outward  tension  on  both  the 
cable  and  the  tubing.  (Sinha-OEIS) 
W81-03015 

COMPUTER-CONTROLLED  IRRIGATION 

SYSTEM, 

Motorola,  Inc.,  Schaumburg,  IL.  (Assignee). 

S.  Barash,  Y.  Brandman,  Y.  Cohen,  S.  Shporn,  and 

J.  Vishnipolsky. 

US.  Patent,  No  4,209,131,   17  p,   12  Fig,  5  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  995,  No  4,  p  1308,  June  24,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Con- 
trol systems,  'Automation,  Computer  programs. 
Irrigation  efficiency.  Water  delivery.  Rates  of  ap- 
plication, Environmental  control. 

An  irrigation  system  for  automatically  irrigating  an 
agricultural  area  having  a  number  of  fields  for 
producing  various  crops  includes  a  central  station 
and  remote  stations  located  in  the  fields.  A  com- 
puter with  associated  peripherals  in  the  central 
station  is  loaded  with  an  irrigation  program  defin- 
ing a  predetermined  schedule  for  delivery  of  pre- 
established  quantities  of  water  to  each  field.  The 
delivery  of  water  can  further  be  dependent  on 
environmental  conditions  such  as  wind  speed,  tem- 
perature, humidity,  and  other  factors.  The  comput- 
er via  a  communication  path,  such  as  a  radio 
channel  or  three-wire  circuit,  sends  coded  com- 
mand messages  to  selected  remote  stations  for  acti- 
vating valves  and  pumps  for  delivering  the  pre- 
established  quantities  of  water  to  the  respective 
fields  and  continuously  interrogates  the  remote 
stations  for  flow  meter,  water-pressure  meter,  envi- 
ronmental conditions  and  alarm  information  to  di- 
agnose proper  operation  and  to  monitor  the  deliv- 
ery of  water.  The  irrigation  system  can  equally 
well  control  solid-set,  pivot  sprinklers,  or  any 
other  suitable  sprinkler  systems.  (Sinha-OEIS) 
W8 1-0301 6 


exercised  once  the  pressure  differential  has  been 
established.  (Sinha-OEIS) 

W81-03017 


METHOD  OF  WATERING, 

L.  G.  Hermelin.  „  „^^  .  , 

U  S  Patent  No  4,210,282,  8  p,  4  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  l,p  152,  July  1,  1980. 

Descriptors;  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation. Irrigation  practices.  Movement,  Irrigation 
efficiency.  Fluid  mechanics. 

A  watering  apparatus  comprises  a  pressure  vessel 
and  a  spray  device  to  which  water  is  supplied 
through  a  hose.  The  pressure  vessel  intermittently 
discharges  the  water  which  causes  the  watering 
apparatus  to  move  along  a  given  path  while  utiliz- 
ing the  energy  stored  in  the  water.  The  number  of 
drive  pulses  per  unit  of  time  to  a  drive  means 
associated  with  the  watering  apparatus  is  prefer- 
ably determined  by  the  number  of  pulses  delivered 
per  unit  of  time  from  the  pressure  vessel.  The  drive 
pulses  may  be  supplied  to  the  drive  means  simulta- 
neously as  the  pressure  vessel  is  supplied  with 
water  after  delivering  a  pulse,  to  increase  the  pres- 
sure in  the  vessel.  The  watering  apparatus  is 
caused  to  move  reciprocatingly  along  a  path 
having  two  ends,  the  direction  of  drive  being 
switched  at  the  ends  of  the  path.  (Sinha-OEIS) 
W8 1-03027 


creases  in  pressure  head  and  sprinkler  discharge 
significantly  increase  cost,  implying  that  trickle 
irrigation  may  be  most  economical.  In  most  cases 
the  optimal  number  of  subunits  was  6  or  greater. 
(Cassar-FRC) 
W81-03052 


PHYSICALLY  BASED  PROBABILISTIC 
MODELS  OF  INRLTRATION,  SOIL  MOIS- 
TURE, AND  ACTUAL  EVAPOTRANSPIRA- 
TION, 

Simon  Bolivar  Univ.,  Caracas  (Venezuela). 

For  primary   bibliographic   entry  see   Field   2G. 

W81-03059 

4.  WATER  QUANTITY 

MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 

PREIMPOUNDMENT  WATER  QUALITY  OF 
THE  WILD  RICE  RIVER,  NORMAN  COUNTY, 
MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-02931 


DRIP  LEVEL  IRRIGATION  EMITTER  UNIT, 

R.  Mehoudar. 

U.S.  Patent  No  4,209,133,  7  p,  6  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  4,  p  1309,  June  24,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Flow  control. 
Application  equipment.  Irrigation  practices,  Irriga- 
tion efficiency.  Irrigation  operation  and  mainte- 
nance, 'Drip  irrigation. 

Drip  level  irrigation  emitter  units  include  flow 
restricting  means  so  that  water,  constrained  to  pass 
through,  has  its  flow  pressure  reduced  from  an 
initial  supply  flow  pressure  to  a  lower  emission 
flow  pressure.  It  is  the  object  of  this  invention  to 
provide  a  drip  level  irrigation  emitter  unit  with  a 
control  mechanism  where  variations  of  the  output 
emission  rate  of  the  device  with  variations  of  the 
input  supply  pressure  are  reduced  to  a  minimum. 
There  is  provided  an  emitter  unit  having  flow 
restricting  means,  a  control  mechanism,  inlet  and 
outlet  control  chambers,  and  a  resiliently  flexible 
membrane  sealingly  separating  the  control  cham- 
bers. The  resiliently  flexible  membrane  and  its  lo- 
cation between  the  two  chambers  ensures  that  the 
liquid  pressure  in  the  outlet  chamber  is  always  a 
predetermined  fixed  amount  less  than  that  in  the 
inlet  chamber.  In  this  way  pressure  control  is  only 


DRIP  IRRIGATION  SYSTEM, 

Hydro-Plan  Engineering  Ltd.,  Tel  Aviv  (Israel). 

(Assignee). 

R.  Mehoudar.  „   „  r 

US.   Patent  No  4,210,287,    10  p,   8   Fig,   8   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  1,  p  154,  July  1,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  Irriga- 
tion practices.  Irrigation  efficiency.  Application 
equipment,  'Drip  irrigation. 

A  drip  irrigation  system  is  provided  comprising  a 
thin  walled  thermoplastic  conduit.  It  is  formed 
integrally  with  an  axially  directed  wall  portion  of 
increased  thickness,  outlet  apertures  formed  in  the 
wall  portion  in  an  axially  spaced  relationship.  Dis- 
crete substantially  flat  emitter  units,  respectively 
heat  welded  to  axially  spaced  apart  locations  on  an 
inner  surface  of  the  wall  portion  comprises  a  body 
member  of  a  substantially  rigid  thermoplastic  mate- 
rial which  is  heat  scalable  with  respect  to  the 
conduit.  The  emitter  units  are  provided  with  an 
elastomeric  membrane  exposed  to  the  throughflow 
pressure  in  the  conduit  for  the  purpose  of  stabiliz- 
ing the  output  rate  of  each  emitter  unit  vis-a-vis 
possible  flow  pressure  variations  in  the  conduit. 
(Sinha-OEIS) 
W8 1-03028 


OPTIMAL  DESIGN  AND  OPERATION  OF 
PERMANENT  IRRIGATION  SYSTEMS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

G.  Oron,  and  W.  R.  Walker. 

Water  Resources  Research,  Vol  17,  No  1,  p  11-17, 

February,  1981.  10  Fig,  2  Tab,  15  Ref. 

Descriptors:  'Irrigation  efficiency,  'Pressure  head, 
'Optimization,  Costs,  Efficiencies,  Irrigation 
design,  Water  delivery.  Mathematical  studies,  Eco- 
nomics, Consumptive  use.  Agriculture,  Sprinkler 
irrigation.  Conveyance  structures.  Pipes,  Water 
conveyance. 

Permanent,  solid-set  pressurized  irrigation  systems 
were  studied  with  optimization  procedures  using 
the  following  factors:  field  geometry,  the  effect  of 
the  pressure  head,  consumptive  use  rates,  a  smaller 
flow  rate  in  the  pipe  system,  and  outlet  (sprinkler 
or  emitter)  discharge.  The  irrigation  system  was 
divided  into  subunits  to  select  energy,  piping,  and 
equipment  costs  at  the  minimum  cost  point.  An 
analysis  of  a  number  of  fields  with  varying  dimen- 
sions showed  that  the  system  cost  per  unit  area 
increases  as  total  area  increases.  The  most  eco- 
nomical shape  of  the  field  is  nearly  a  square.  In- 


HYDROLOGIC  AND  LAND-COVER  FEA- 
TURES OF  THE  LOXAHATCHEE  RIVER 
BASIN,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03000 

RANGE  ANALYSIS  OF  EXCHANGEABLE 
NORMAL  VARIABLES, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

H.  N.  Phien,  and  A.  Arbhabhirama. 

Water  Resources  Research,  Vol  17,  No  1,  p  233- 

237,  February,  1981.  8  Ref. 

Descriptors:  'Reservoir  storage,  'Water  storage, 
'Range  analysis.  Equations,  Mathematical  studies, 
'Reservoir  capacity. 

Range  analysis  has  been  used  in  the  investigation 
of  water  storage  problems.  Based  on  the  cumula- 
tive nature  of  the  elements  of  a  time  series  (the 
cumulative  or  partial  sums  of  the  net  inputs),  range 
analysis  is  used  to  determine  the  properties  of  the 
related  random  variables.  For  example,  starting 
with  a  reservoir  of  infinite  capacity  and  exploring 
the  results  of  various  inflows  and  drafts,  the  ex- 
treme levels  define  the  smallest  size  a  reservoir 
could  have  and  remain  an  infinite  capacity  reser- 
voir. This  paper  attempts  to  provide  general  equa- 
tions relating  the  first  four  moments  of  the  surplus 
and  deficit  to  the  first  four  moments  of  the  partial 
sums  Equations  relating  the  expected  values  of  the 
range,  the  products  of  the  range,  surplus,  and 
deficit,  to  the  partial  sum  over  a  given  period  are 
also  derived.  The  equations  are  applied  to  the  case 
of  exchangeable  normal  variables.  (Cassar-FRC) 
W81-03067 


COMMENTS  TO  THE  U.S.  ARMY  CORPS  OF 
ENGINEERS  REGARDING  PROPOSED  REGU- 
LATIONS ON  IMPLEMENTING  SECTION  404 
OF  THE  CLEAN  WATER  ACT:  A  POSITION 
OF  THE  SOCIETY  OF  AMERICAN  FOREST- 
ERS. 

Journal  of  Forestry,  Vol  79,  No  2,  p  115-117, 
February,  1981. 

Descriptors:  'Forestry,  'Water  control,  'Legal  as- 
pects. Drainage,  Forest  management.  Forest  soils. 
Forests,  Drainage,  Society  of  American  Foresters. 

This  article  states  the  position  of  the  Society  of 
American  Foresters  concerning  the  proposed  regu- 
lations on  implementing  Section  404  of  the  Clean 
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■ 


Water  Act  and  is  addressed  to  the  US  Army  Corps 
of  Engineers.  Two  portions  of  the  minor  drainage 
definition  continue  to  provide  unnecessary  difficul- 
ties for  normal  silviculture  operations.  The  first  is 
section  323,4(a)(l)(C)(l)(iv)  which,  while  recog- 
nizing an  important  need  for  forest  management  in 
rnany  parts  of  the  country,  places  a  one  year 
limitation  on  the  exception,  which  lessens  its  use- 
fulness. The  second  section,  323.4(a)(l)(c)(2),  states 
that  exempted  minor  drainage  does  not  include 
drainage  associated  with  the  immediate  or  gradual 
conversion  of  a  wetland  to  a  non-wetland.  Includ- 
ed as  an  example  is  conversion  of  a  wetland  species 
to  upland  species  not  typically  adapted  to  life  in 
saturated  soil  conditions.  This  could  be  interpreted 
to  void  the  exemption  for  any  drainage  associated 
with  wetland  timber  species  conversion,  irrespec- 
tive of  the  hydrological  and  environmental  im- 
pacts. A  question  is  also  presented  regarding  sec- 
tion 323.4(a)(6),  which  deals  with  best  management 
practices  for  forest  roads.  (Baker-FRC) 
W81-03134 


4B.  Groundwater  Management 


POTENTIAL  EFFECTS  OF  INCREASED 
GROUNDWATER  PUMPAGE  ON  BARKA 
SLOUGH,  SAN  ANTONIO  CREEK  VALLEY, 
SANTA  BARBARA  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
M.  J.  Mallory. 

Geological  Survey  Water-Resources  Investigations 
80-95,  December,  1980.  16  p,  8  Fig,  6  Ref. 

Descriptors:  *Groundwater  management,  'Water 
supply,  Water  resources  development,  *Aquifer 
characteristics.  Wells,  Irrigation,  Pumping, 
♦Drawdown,  Wetlands,  Forecasting,  *California, 
South  Barbara  County,  San  Antonio  Creek  valley, 
Barka  Slough. 

Groundwater  use  in  San  Antonio  Creek  valley, 
Calif,  is  expected  to  increase  significantly  as  result 
of  a  planned  extensive  agricultural  development  in 
the  basin.  This  additional  pumpage  may  cause  sig- 
nificant stress  on  the  groundwater  system,  particu- 
larly on  the  environmentally  sensitive  Barka 
Slough.  Expectations  of  the  developer  are  that 
about  6,640  acre-feet  per  year  of  consumptive 
groundwater  use  will  be  required  to  irrigate  2,500 
acres  of  vineyards  and  1,200  acres  of  truck-farmed 
vegetables.  This  represents  an  increase  in  net  basin 
pumpage  of  about  60%.  The  developer  plans  to 
obtain  this  water  from  12  large-diameter  irrigation 
wells  in  the  Harris  Canyon  area.  Analysis  of  the 
potential  drawdowns  in  the  vicinity  of  Barka 
Slough,  by  using  the  Theis  nonequilibrium  formu- 
la, indicates  that  drawdowns  would  average  6  feet 
after  10  years  of  pumping  and  would  eventually 
exceed  10  feet.  Because  the  artesian  head  in  the 
aquifer  that  supplies  the  slough  is  generally  less 
than  3  feet  above  land  surface,  these  declines 
would  probably  mean  that  the  wetlands  of  Barka 
Slough  would  disappear.  The  effects  of  this  partic- 
ular agricultural  development  would  be  in  addition 
to  any  decline  caused  by  other  increases  in  pum- 
page in  the  basin.  (USGS) 
W8 1-029 15 


UNDERGROUND  TRAVEL  OF  RENOVATED 
WASTE  WATER, 

Science  and   Education   Administration,   Phoenix, 

AZ.  Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  3C. 

W81-03113 


THE  CASE  FOR  REGIONAL  GROUNDWATER 
MANAGEMENT, 

California    Univ..    Davis.    Dept.    of   Agricultural 

Economics. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-03 132 


GROUNDWATER      RESOURCES      MANAGE- 
MENT, 

Department  of  Environmental  Quality  Engineer- 
ing. Boston,  MA.  Div,  of  Water  Supply, 
R.  A,  McCraken. 


Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  4,  p  275-280,  1980.  1  Ref. 

Descriptors:  'Groundwater  management, 

'Groundwater  contamination,  'Hazardous  materi- 
als. Waste  disposal,  Regulations,  Water  quality. 
Water  pollution  sources,  'New  England. 

Specific  objectives  of  the  waterworks  industry  are 
discussed,  and  tne  application  of  management  by 
objectives  to  ground  water  resources  management 
is  considered.  The  basic  goal  of  the  industry  is  to 
provide  adequate  supplies  of  safe  drinking  water. 
One  major  problem  in  realizing  this  objective  in 
Massachusetts  today  is  the  contamination  of 
groundwater  by  the  improper  disposal  of  hazard- 
ous material.  Measurable  amounts  of  manmade  or- 
ganic pollutants  are  now  able  to  be  detected  rapid- 
ly in  groundwater  supplies.  When  pollutants  are 
found,  the  water  supplier  is  notified,  and  an  alter- 
native source  of  water  or  additional  treatment  of 
the  water  becomes  necessary.  The  assessment  of 
damages,  recovery  of  costs,  and  providing  for  the 
disposal  of  the  waste  are  problems  to  be  handled 
by  management  personnel.  It  is  suggested  that  the 
New  England  Water  Works  Association  go  on 
public  record  as  calling  for  legislation  by  the  New 
England  states  which  establishes  procedures,  regu- 
lations, and  sites  to  control  and  provide  for  the 
proper  disposal  of  hazardous  wastes.  (Small-FRC) 
W8 1-03220 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  AUSTIN,  TEXAS  METROPOLITAN 
AREA,  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-02977 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1978, 

Geological  Survey,  Houston,  TX,  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-02978 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  DALLAS,  TEXAS,  METROPOLITAN 
AREA,  1978, 

Geological  Survey,  Fort  Worth,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W8 1-02980 


CALIBRATION  AND  SENSITIVITY  ANALYSIS 
OF  THE  STORM  CONTINUOUS  FLOW  SIMU- 
LATION MODEL  (IN  FRENCH), 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2A. 
W81-03010 


EROSIONAL   POTENTIAL   OF  STREAMS   IN 
URBANIZING  AREAS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Water  Resources  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2J. 
W8 1-030 11 


4D.  Watershed  Protection 


AN  ECONOMIC  ANALYSIS  STRATEGY  FOR 
MANAGEMENT  OF  SHORELINE   EROSION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

W.  R.  Kerns,  R.  J.  Byrne,  and  C.  H.  Hobbs. 
Coastal  Zone  Management  Journal,  Vol  8,  No  2,  p 
165-184,  1980.  6  Tab,  7  Ref 


Descriptors:  'Erosion  control,  'Beach  erosion, 
Land  management.  Economics,  'Model  studies. 
Littoral,  Shores,  Tidal  effects,  Costs,  'Virginia, 
Property  values,  Coasts. 

A  model  is  described  for  incorporating  accurate 
measurements  of  the  impact  of  erosion  control 
measures  on  shoreland  property  and  improvements 
into  a  decision  making  framework.  Coefficients 
were  provided  for  calculating  erosion-induced 
losses  to  property  and  dwellings.  For  each  square 
foot  of  soil  lost  to  erosion,  lots  containing  a  dwell- 
ing decreased  in  value  by  an  average  of  $0.24, 
When  erosion  caused  loss  of  distance  between  the 
shoreline  and  a  dwelling,  the  value  of  the  dwelling 
decreased  by  an  average  of  $8.64  per  foot  lost.  The 
model  was  applied  to  three  case  studies  in  the 
Virginia  coastal  area.  The  data  generated  by  the 
model  could  be  used  in  comparing  the  benefits  and 
costs  of  selected  erosion  control  measures.  The 
model  also  provided  a  basis  for  comparison  be- 
tween various  levels  of  control  and  the  distribution 
of  the  costs  of  erosion  control  among  property 
owners  and  the  public  and  private  sectors.  (Geieer- 
FRC)  ^ 

W81-03117 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


COST  EFFECTIVE  STREAM  AND  EFFLUENT 
MONITORING, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

D.  D.  Adrian,  C.  E.  Willis,  C.  E.  Carver,  J.  W. 
Male,  and  C.  C.  Clarkson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-202210, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Center,  University  of 
Massachusetts,  Publication  No  118,  Sept.  1980.  103 
p,  25  Fig,  10  Tab,  64  Ref  OWRT-B-059-MASS(3), 
14-34-0001-7162. 

Descriptors:  'Water  quality  control,  'Monitoring, 
'Effluents,  Streamflow,  'Water  sampling.  Statisti- 
cal methods,  Regression  analysis,  Cost-benefit 
analysis,  'Connecticut  River,  Massachusetts. 

The  location  of  sampling  stations  is  a  critical  factor 
in  the  design  of  a  water  quality  monitoring  net- 
work in  a  river  basin.  There  are  three  levels  of 
design  criteria  associated  with  sampling  station  lo- 
cation. They  are:  the  macrolocation-river  reaches 
which  will  be  sampled  within  the  river  basin,  the 
microlocation-station  location  relative  to  outfalls 
or  other  unique  features  within  a  river  reach,  and 
representative  locations-points  in  the  river's  cross 
section  from  which  grab  samples  will  provide  a 
lateral  profile  of  the  stream.  This  report  addresses 
the  determination  of  macrolocations  and  repre- 
sentative locations.  In  addition,  economic  aspects 
of  monitoring  are  considered  so  that  the  costs  and 
benefits  associated  with  a  monitoring  design  can  be 
used  to  determine  the  optimal  level  of  monitoring. 
The  procedure  is  applied  to  the  Massachusetts 
section  of  the  Connecticut  River  Basin.  The  bene- 
fits resulting  from  water  quality  monitoring  depend 
upon  the  reliability  of  the  monitoring.  The  reliabil- 
ity in  turn  depends  on  factors  such  as  sampling 
frequency  and  station  location,  among  others.  Mul- 
tiple regression  analyses  were  performed,  using 
streamfiow  data,  to  observe  how  the  reliability  of 
monitoring  data  varies  with  location  and  frequen- 
cy. A  procedure  using  Bayesian  analysis  is  devel- 
oped to  determine  the  value  of  water  quality  moni- 
toring. 
W8 1-02901 


A  LIMNOLOGICAL  COMPILATION  OF 
WATER  QUALITY  OF  THE  MINNESOTA 
RIVER  WATERSHED,  IN  MINNESOTA, 

Mankato   State   Univ..   MN,    Dept,   of  Biological 

Sciences. 

T.  Feind.  D.  Braaten,  and  H.  W.  Quade. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-202087, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche^ 
Water  Resources  Research  Center,  University  ot 
Minnesota,  Minneapolis,  Bulletin  10].  February 
1981.  49  p,  1  Fig,  45  Tab.  OWRT-A-040-MINN(8). 

Descriptors:  'Limnology,  *Water  quality,  ♦Minne- 
sota 'Data  collections,  *Data  interpretation, 
♦Data  storage  and  retrieval.  Rivers,  Hydrologic 
data  collections.  Experimental  data,  Synoptic  anal- 
ysis Data  acquisition,  Impaired  water  quality.  Sta- 
tistical analysis.  Mathematical  studies.  Statistical 
methods.  Statistics,  Watersheds,  Watershed  man- 
agement. Large  watersheds.  Computers,  'Minne- 
sota River  watershed. 

This  project  sought  to  compile  stored  water  qual- 
ity monitoring  data  for  the  Minnesota  River 
system  in  a  format  useful  for  interpretation  ot 
relationships  of  changes  in  biota,  sources,  land  use, 
soils  and  geomorphology,  to  water  quality.  Origi- 
nal data  for  all  Minnesota  Pollution  Control 
Agency  water  quality  monitoring  stations  in  the 
Minnesota  River  watershed  were  obtained  from 
volumes  1-8  of  the  Division  of  Water  Quality, 
Section  of  Surface  and  Groundwaters  (1957-19/5), 
and  analyzed  by  month  for  determination  ot 
means  standard  deviations,  variances,  and  high, 
low,  and  median  values.  T-tests  were  used  to  com- 
pare means  inferentially.  The  data  are  presented  by 
quarterly  results  only.  The  results  are  prefaced  by 
an  inventory  of  each  of  the  23  stations  used,  rela- 
tive to  the  years  of  data  available  for  each  of  44 
parameters  measured.  Storet  parameter  retrieval 
numbers  are  given  for  each  parameter.  Following 
the  inventory  (8  tables)  are  37  tables  of  quarterly 
(seasonal)  means  arranged  from  upstream  to  down- 
stream to  allow  visual  limnological  interpretation. 
Results  of  T-tests  of  selected  pairs  of  monitoring 
stations  are  given  for  comparing  means  of  locations 
related  geographically/hydrologically,  and  for 
overall  comparisons  of  upper/lower  reacffes  of  the 
Minnesota  River.  (Zielinski-IPA) 
W81-02904 

ALKALINE  PHOSPHATASE  ACTIVITY  AND 
ALGAL  SURPLUS  PHOSPHORUS  AS  PHOS- 
PHORUS-DEFICIENCY INDICATORS  IN 
LAKEERKEN, 

Institute  of  Limnology,  Norrtalje  (Sweden). 

K.  Pettersson. 

Archiv  fur  Hydrobiologie,  Vol  89,  No  1/2,  p  54- 

87,  June,  1980.  15  Fig,  5  Tab,  50  Ref. 

Descriptors;  *Phytoplankton,  'Phosphorus  com- 
pounds 'Nitrogen  compounds.  Nutrients,  'Algae, 
Bioindicators,  Lake  Erken,  'Sweden,  Lakes,  Lim- 
nology, Aquatic  algae. 

Nutrient  conditions  for  phytoplankton  in  the  mod- 
erately eutrophic  Lake  Erken,  Sweden,  were  stud- 
ied in  1975-1978.  Alkaline  phosphatase  activity  and 
surplus  phosphorus  were  tested  as  indicators  of 
phosphorus  deficiency.  During  phosphorus  limita- 
tion in  May-June,  the  specific  alkaline  phosphatase 
activity  increased  10  fold.  Surplus  phosphorus  de- 
creased 4-5  fold,  also  indicating  phosphorus  defi- 
ciency. The  Michaelis  constant  of  the  alkahne 
phosphatases  reached  a  minimum  at  the  same  time 
as  maximum  specific  activity,  showing  phytoplank- 
ton adaptation  to  use  of  phosphomonoesters  as  a 
phosphorus  source.  N;P  ratio  of  inorganic  nutrients 
changed  from  greater  than  1,200:1  m  April  to  8:1 
in  the  fall.  (Cassar-FRC) 
W8 1-02908 

DEVELOPMENT  OF  A  CHEMICAL  TOXICITY 
ASSAY  FOR  PULP  MILL  EFFLUENTS, 

British  Columbia  Research  Council,  Vancouver. 
J.  M.  Leach,  and  L.  T.  K.  Chung. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  rB81-126369, 
Price  codes:  A06  in  paper  copy,  AOl  m  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
marv  EPA-600/S2-80-206,  February,  1981.  5  p,  1 
Fig.'2  Tab. 

Descriptors;  'Pulp  wastes,  'Toxicity,  Assay, 
Chemical  analysis,  'Water  pollution.  Industrial 
wastes.  Pulp  and  paper  industry.  Bleaching  wastes. 


Water  pollution  control.  Waste  water  treatment. 
Biological  waste  water  treatment.  Secondary 
waste  water  treatment,  'Fish  pollution,  Oregon, 
New  Hampshire,  Maine,  Rivers. 

A  chemical  analysis  procedure  was  developed  to 
rapidly   measure   compounds   responsible   for   the 
toxicity  of  pulp  mill  effluents  to  fish.  The  analytical 
procedure  involved  adsorption  of  toxic  compounds 
from  effluent  onto  Amberlite  XAD-2  polymeric 
resin    elution  of  adsorbed   constituents  from  the 
resin' with  ether  and  methanol,  methylation  of  the 
extract,  and  quantitative  analysis  by  glass  capillary 
column  gas  chromatography.  Results  for  "3  sam- 
ples of  raw  and  biologically-treated  bleached  and 
unbleached  kraft,  sulfite  and  groundwood  effluents 
were  converted  via  toxic  units  into  estimates  ot 
acute    lethal    toxicity.    Agreement    between    96-h 
median   lethal   concentrations   calculated   by   this 
method  and  values  from  bioassays  of  the  ef^^ents 
using  rainbow  trout  was  within   -I-  or  -  30%  for 
73%   of  the   samples   examined.   Calculated   96-h 
median  lethal  concentrations  and  those  measured 
by  bioassav  differed  by  more  than  30%  for  the 
other  27%'of  samples  examined.  At  present,  there- 
fore   toxicity  determined  from  chemical  analysis 
can  'be  a  valuable  supplement  to,  but  not  a  substi- 
tute for,  direct  measurement  by  bioassay.  Samples 
were  collected  and  analyzed  for  five  consecutive 
days  from  all  pulp  mills  on  the  Willamette  River, 
Oregon,    and    the    Androscoggin    River    flowing 
through  New  Hampshire  and  Maine,  to  determine 
loadings  of  known  toxic  compounds  into  and  out 
of  the  biobasins.  Biotreatment  at  most  of  the  mills 
was   very   effective   in   removing   toxicants.   Esti- 
mates based  on  theoretical  dilution  capacity  of  the 
receiving  waters  showed  that  secondary  treatment 
was    highly    beneficial    in    protecting    the    rivers 
against   the   toxic   effects   of  pulp   mill   effluents. 
(Moore-SRC) 
W8 1-02941 

THE  DEVELOPMENT  OF  AN  AQUEOUS 
TRACE  ORGANIC  STANDARD  REFERENCE 
MATERIAL  FOR  ENERGY  RELATED  APPLI- 
CATIONS: INVESTIGATION  OF  THE  AQUE- 
OUS SOLUBILITY  BEHAVOIR  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS, 
National  Bureau  of  Standards,  Washington,  DC. 
National  Measurement  Lab. 
W.  E.  May.  .     ,  ,  <■ 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-169352, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/7-80-031,  February,  1980.  85  p,  20  Fig,  34  Tab, 
52  Ref,  2  Append.  EPA-IAG-D5-E684. 

Descriptors:  'Aromatic  compounds,  'Effluents, 
'Hydrocarbons,  'Solubility,  Physical  properties. 
Chromatography,  Pollutants,  Sediments,  Standard 
reference. 


California  Dept.  of  Health  Services,  Berkeley. 
For  primary  bibliographic  entry  see  Field  7B. 
W81-02946 

HEXAVALENT  CHROMIUM  IN  GROUND 
AND  SURFACE  WATERS  NEAR  TELLURIDE, 
COLORADO  --  A  PRELIMINARY  DATA 
RFPORT  " 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

D.  B.  Grove,  R.  L.  Miller,  L.  F.  Konikow,  and  P. 

Geological' Survey  Open-File  Report  79-700,  1979. 
17  p,  2  Fig,  2  Tab,  5  Ref. 

Descriptors;  'Chromium,  'Water  quality, 
'Groundwater,  'Surface  water.  Water  pollution. 
Mine  wastes.  Surveys,  Water  supply.  Groundwater 
movement.  Solute  transport.  Data  collections. 
Sampling,  Sites,  Water  analysis,  'Colorado,  'Tel- 
luride,  Hexavalent  chromium. 

Data  showing  results  of  38  groundwater  and  25 
surface-water  samples  analyzed  for  hexavalent 
chromium  are  presented.  Most  samples  were  taken 
within  the  Telluride,  Colo.,  city  limits  during  Oc- 
tober 1978.  Twenty-four  of  the  38  groundwater 
samples  (63%)  contained  more  than  50  micrograms 
per  liter  of  hexavalent  chromium.  Excluding  the 
mill  tailings  pond  6  of  the  23  surface-water  samples 
(26%)  contained  more  than  50  micrograms  per 
liter  of  hexavalent  chromium.  Hexavalent  chromi- 
um concentrations  in  groundwaters  ranged  from  0 
to  2700  micrograms  per  liter  and  in  surface  waters 
from  0  to  160  micrograms  per  liter.  (USGS) 
W81-02982 


The  development  of  a  Standard  Reference  Materi- 
al (SRM)  for  aqueous  solutions  of  polynuclear 
aromatic  hydrocarbons  (PAH)  m  a  water  matrix  is 
necessary  to  provide  data  quality  assurance  in  the 
measurements  and  monitoring  of  energy  related 
organic  effluents.  Saturated  solutions  ot  individual 
PAH'S  were  prepared  by  pumping  distilled  or  salt 
water  through  a  'generator  column'  maintained  at 
constant  temperature.  Extraction  of  the  generated 
PAH  solutions  was  through  an  'extractor  column  . 
The  adsorbed  PAH  was  eluted  with  a  water-aceto- 
nitrile  solvent  blend,  and  the  PAH  quantified  using 
a  dynamic  coupled  column  liquid  chromatographic 
procedure.  This  technique  was  used  to  obtain  solu- 
bility data  on  12  PAH's  (benzene,  naphthalene, 
fluorene.  anthracene,  phenanthrene,  2-methylanth- 
racene,  1-methylphenanthrene,  fluoranthene, 
pyrene,  1,2-benzanthracene.  chrysene,  and  triphen- 
ylene)  over  the  temperature  range  5-30C.  The  pre- 
cision of  duplicate  solubility  measurements  was 
better  than  +  or  -  2%.  Enthalpies  of  solution  were 
calculated  to  describe  the  effect  of  salinity  upon 
solubility.  The  partitioning  of  several  PAH's  be- 
tween aqueous  solutions  and  sediment  samples  was 
investigated.  (Brambley-SRC) 
W81-02943 

SAMPLERS  AND  SAMPLING  PROCEDURES 
FOR  HAZARDOUS  WASTE  STREAMS, 


QUALITY  OF  WATER  IN  THE  TALLAHAT- 
CHIE RIVER  NEAR  NEW  ALBANY,  MISSIS- 
SIPPI, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

S.  J.  Kalkhoff  ^    , 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr  Denver,  CO  80225,  Price:  $5.25  m  paper 
copy  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1187,  1981.  36  p,  9  Fig,  1 
Tab,  10  Ref. 

Descriptors:  'Water  quality,  'Surface  water, 
'Streamflow,  'Water  pollution.  Municipal  wastes. 
Urban  runoff.  Bacteria,  Data  collections.  Sam- 
pling, Sites,  Water  analysis,  Mississippi,  'Tallahat- 
chie River,  Union  County(MS). 

The  quality  of  water  in  the  Tallahatchie  River  was 
somewhat  affected  by  municipal  wastes  as  it 
flowed  through  a  5-mile  stretch  near  New  Albany, 
Miss.  Specific  conductance,  biochemical  oxygen 
demand,  nitrogen  and  phosphorus  concentrations, 
and  densities  of  bacteria  in  the  river  increased  in  a 
downstream  direction.  At  site  1  (upstream)  the 
mean  concentration  of  total  nitrogen  was  0.28  mil- 
ligram per  liter  with  a  mean  total  phosphorus 
concentration  of  0.05  milligram  per  liter.  At  site  3 
(downstream)  mean-total  nitrogen  and  phosphorus 
were  0.48  and  0.14  milligram  per  liter  respectively. 
Specific  conductance  ranged  from  90  to  '25  mi- 
cromhos  per  centimeter  at  site  1  and  from  155  to 
175  at  site  3.  The  fecal  coliform  to  fecal  streptoccai 
bacteria  ratio  of  most  samples  at  site  1  was  less 
than  2  0.  At  site  3  the  ratio  exceeded  4.0  m  most 
samples  indicating  wastes  of  human  origin  were 
probably  present.  (USGS) 
W81-02986 


MAGNITUDE  AND  CHEMICAL  QUALITY  OF 
BASE  FLOW  OF  OTTER  CREEK,  TONGUE 
RIVER,  AND  ROSEBUD  CREEK,  SOUTHEAST- 
ERN MONTANA,  OCTOBER  26-NOVEMBER  5, 

1977, 

Geological  Survey,  Helena.  MT.  Water  Resources 

Div. 

R  W  Lee.  S.  E.  Slagle.  and  J.  R.  Stimson, 

Available  from  the  OFSS.  USGS  Box  25425.  Fed. 

Ctr..   Denver.   CO.   80225.   Price:   $4.75   in   paper 

copy     $4  00    in    microfiche.    Geological    Survey 

Open-File  Report  80-1298  (WRI).  February.  1981. 

25  p.  1  Fig.  6  Tab.  4  Ref.  I  Plate, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  *Water  quality,  *Streams,  *Base  flow, 
Surface-groundwater  relations.  Effluent  streams. 
Path  of  pollutants.  Data  collections.  Sampling, 
Sites,  Flow  measurement.  Water  temperature, 
Water  properties.  Chemical  analysis,  *Montana, 
Southeastern  Montana,  Otter  Creek,  Tongue 
River,  Rosebud  Creek. 

Hydrologic  and  chemical  data  were  collected 
during  base-flow  conditions  on  three  streams  in 
southeastern  Montana  from  October  26  to  Novem- 
ber 5,  1977,  to  characterize  groundwater  dis- 
charge. Maximum  measured  flow  of  Otter  Creek, 
an  interrupted  stream,  was  1.2  cubic  feet  per 
second.  The  water  chemistry  was  dominated  by 
sodium,  magnesium,  and  sulfate  ions,  with  a  maxi- 
mum dissolved-solids  concentration  of  3,540  milli- 
grams per  liter.  Chemistry  of  groundwater  inflow 
is  dominated  by  sodium,  magnesium,  and  sulfate.  A 
discharge  of  156  cubic  feet  per  second  from  the 
Tongue  River  Reservoir  into  the  Tongue  River 
complicated  interpretation  of  groundwater  dis- 
charge to  the  reach  downstream  from  the  reser- 
voir. Many  reaches  of  gain  and  loss  were  observed 
along  the  Tongue  River;  the  flow  near  the  mouth 
was  233  cubic  feet  per  second.  Minor  changes  in 
quality  of  the  base  flow  indicate  groundwater  dis- 
charges dominated  by  sodium,  sulfate,  and  bicar- 
bonate plus  carbonate.  Dissolved-solids  concentra- 
tion increased  from  506  milligrams  per  liter  near 
the  dam  to  630  milligrams  per  liter  near  the  mouth. 
Maximum  measured  flow  of  Rosebud  Creek  was 
19.0  cubic  feet  per  second.  Water  quality  in  the 
upper  reaches  was  dominated  by  magnesium,  cal- 
cium, and  bicarbonate,  with  dissolved-solids  con- 
centrations ranging  from  560  to  703  milligrams  per 
liter.  Sodium,  sulfate,  and  dissolved  solids  increase 
downstream.  (USGS) 
W81-02988 


QUALITY  OF  SURFACE  WATER  IN  THE  SU- 
WANNEE RIVER  BASIN,  FLORIDA,  AUGUST 
1968  THROUGH  DECEMBER  1977, 
Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-02992 


COMPARISON  OF  THE  PROPANE-AREA 
TRACER  METHOD  AND  PREDICTIVE  EQUA- 
TIONS FOR  DETERMINATION  OF  STREAM- 
REAERATION  COEFFICIENTS  ON  TWO 
SMALL  STREAMS  IN  WISCONSIN, 
Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

L.  B.  House,  and  S.  Skavroneck. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202400, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-105,  January,  1981.  18  p,  3  Fig,  6  Tab,  19  Ref. 

Descriptors:  *Tracers,  *Streamflow,  ♦Mathemat- 
ical studies.  Hydraulic  geometry.  Data  collections, 
Oxygenation,  'Dissolved  oxygen.  Water  pollution. 
Evaluation,  'Wisconsin,  'Reaeration  coefficient, 
'Hydrocarbon  gas  tracers.  Propane. 

This  study  was  conducted  to  identify  the  best 
predictive  equations  for  a  stream's  reaeration-rate 
coefficient.  Reaeration-rate  information  is  needed 
in  dissolved-oxygen  modeling  work,  but  an  actual 
tracer  measurement  is  not  always  possible.  The 
propane-area  gas-tracer  method  and  predictive 
equations  were  compared  for  determination  of 
stream-reaeration  coefficients  for  reaches  of  two 
small  streams  in  Wisconsin.  The  study  was  a  coop- 
erative effort  with  the  Wisconsin  Department  of 
Natural  Resources.  The  reaeration-rate  coefficients 
actually  measured  by  the  propane-area  tracer  tech- 
nique were  14.0  per  day  and  10.5  per  day  for  two 
reaches  of  Honey  Creek  near  Monroe,  Wis.,  with 
6.98  per  day  and  0.98  per  day  measured  at  separate 
reaches  on  Mill  Creek  near  Marshfield,  Wis.  Of  20 
predictive  equations  evaluated,  the  top  five  ranking 
equations  were  as  follows:  Tsivoglou-Neal  with 
34%  mean  error.  Force  with  34.8%,  Cadwallader 
with  45.5%,  Isaacs-Gaudy  with  45.8%,  and  Lang- 
bein-Durum  with  49%.  (USGS) 
W8 1-02995 


HIGH  SPEED  LIQUID  CHROMATOGRAPHY 
AS  AN  ENVIRONMENTAL  MONITOR  OF 
NON-VOLATILE  ORGANIC  POLLUTANTS  IN 
WATER:  IN  RETROSPECT--A  NEW  PERSPEC- 
TIVE, 

Missouri  Water  Resources  Research  Center,  Co- 
lumbia. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03002 


ORGANIC  POLLUTANTS  IN  GROUND-RE- 
CHARGED WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 

C.  Steelink,  H.  Bohn,  M.  Mikita,  K.  Thorn,  and  J. 

Hobson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PBS  1-205 122, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Project  Completion  Report,  April,   1981.  OWRT 

A-080-ARIZ(l),  14-34-0001-0103. 

Descriptors:  Phenols,  Humic  acid,  'Organic  com- 
pounds. Water  reuse.  Water  purification.  Pollut- 
ants, 'Water  pollution  sources,  'Pollutant  identifi- 
cation, 'Water  treatment,  Chloroform,  THM,  Tri- 
halomethane,  THMP,  'Ground-recharging,  Sec- 
ondary effluent,  Phoenix  Water  Supply,  Phenol 
analysis,  Humic  acid  analysis,  Toxic  organic  com- 
pounds. 

The  objective  of  this  project  was  to  determine  the 
identities  of  the  haloforms  (THMs)  in  ground  re- 
charged water  as  well  as  the  concentrations  and 
identities  of  the  haloform  precursors  (THMPs).  A 
second  objective  was  the  determination  of  these 
compounds  in  the  waters  supplying  the  ground- 
recharge  facility  operated  by  the  USDA  Water 
Conservation  Laboratory,  Phoenix,  Arizona. 
These  water  supplies  included  the  Salt  and  Verde 
Rivers,  the  water  treatment  plants  and  the  sewage 
treatment  plant.  Since  ground  recharging  has  been 
proposed  as  a  method  for  rendering  secondary 
effluent  safe  for  a  number  of  uses,  we  initiated  this 
study  to  test  the  efficiency  of  ground  recharging  in 
the  removal  of  toxic  haloforms.  Our  results  demon- 
strate that  ground  recharging:  (1)  removes  all  halo- 
forms; (2)  reduces  phenolic  content  to  one-third  of 
the  influent  value;  (3)  reduces  humic  acid  content 
to  one-third  the  influent  values  and  (4)  reduces 
total  organic  carbon  to  one-fourth  its  former  value. 
Fifty  percent  of  the  haloform  precursors  (THMPs) 
are  also  removed.  Data  from  other  parts  of  the 
municipal  water  systems  show  that  the  Salt  and 
Verde  Rivers  are  free  of  haloforms,  but  they  do 
contain  significant  amounts  of  phenolic  com- 
pounds. Small  amounts  of  haloform  are  found  in 
the  treated  waters,  but  the  amounts  of  phenols  and 
humates  are  very  low  compared  to  the  river  water. 
A  significant  amount  of  haloform  precursor 
(THMP)  is  found  in  both  the  river  and  treated 
waters.  However,  very  little  THMP  is  found  in  the 
secondary  effluent,  despite  its  high  content  of  or- 
ganic carbon. 
W8 1-03008 


SAMPLING  AND  PRECONCENTRATION 
METHODS  FOR  THE  ANALYSIS  OF  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  IN 
WATER  SYSTEMS, 

Connecticut   Univ.,    Storrs.    Dept.   of  Chemistry. 

S.  R.  Smith,  J.  Tanaka,  D.  J.  Futoma,  and  T.  E. 

Smith. 

CRC  Critical   Reviews  in  Analytical  Chemistry, 

Vol  10,  No  4,  p  375-426,  February,  1981.  25  Fig,  8 

Tab,  84  Ref  OWRT-A-084-CONN(1). 

Descriptors:  Preconcentration  methods.  Sampling, 
'Distribution  systems,  'Polycyclic  aromatic  hy- 
drocarbons, 'Water  supply,  Pollutant  identifica- 
tion. 

The  determination  of  polycyclic  aromatic  hydro- 
carbons (PAH)  in  water  systems  is  at  present  being 
studied  with  great  interest  since  a  large  number  of 
PAH  have  been  shown  to  be  highly  carcinogenic. 
The  analyst  is  confronted  by  a  number  of  problems 
in  the  analysis  of  PAH  in  water  samples.  The  first 
problem  is  that  the  concentration  of  individual 
PAH  range  from  less  than  1  ppt  (pg/g)  in  pure 
groundwater  supplies  to  greater  than  !  ppm  (ug/g) 
in  heavily  contaminated  sewage.  These  concentra- 


tions necessitate  the  application  of  some  extrac- 
tions or  preconcentration  technique.  The  second 
problem  occurs  when  handling  solutions  where  the 
concentrations  of  the  solute  are  in  a  range  less  than 
1  ppm.  Serious  errors  can  arise  from  losses  or 
contamination  in  sampling.  The  third  problem  is 
that  the  PAH  may  represent  as  little  as  0.01%  of 
the  organic  fraction  present  in  the  water  sample. 
The  techniques  that  have  been  reviewed  here  have 
been  used  to  extract  and  concentrate  the  PAH 
from  water  samples  include  adsorption  methods, 
solvent  extraction  headspace  analysis,  steam-distil- 
lation, and  coupled-column  chromatography 
W81-03013 


LIQUID  CHROMATOGRAPHIC  DETERMINA- 
TION OF  SELECTED  CARBAMATE  PESTI- 
CIDES  IN  WATER  WITH  ELECTROCHEMI- 
CAL DETECTION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Chem- 
istry. 

J.  L.  Anderson,  and  D.  J.  Chesney. 
Analytical  Chemistry,  Vol  52,  No  13,  p  2156-2161, 
November,  1980.  7  Fig,  2  Tab,  37  Ref.  OWRT-A- 
049-NDAK(2)  and  B-043-NDAK(2). 

Descriptors:  'Pollutant  identification,  'Carbamate 
pesticides,  'Water  analysis.  Pesticides,  Analytical 
techniques.  Chromatography,  Aminocarb,  Carben- 
dazim,  Chlorpropham,  Desmedipham,  Dichloran, 
Phenmedipham. 

Traces  of  carbamate  pesticides  in  water  were  de- 
termined by  reverse-phase  liquid  chromatography 
with  electrochemical  detection.  The  thin-layer, 
Kel-F  graphite  electrochemical  detector  was  oper- 
ated in  the  oxidative,  constant-potential  amperome- 
tric  mode  at  -M.l  V  vs  Ag-AgCI-3.5  M  KCl. 
Detection  limits  of  samples  with  concentrations  of 
2-7  ppb  were  40-150  picograms  (signal/noise  ratio 
2:1).  Pesticides  successfully  determined  under  the 
conditions  described  were  aminocarb,  carbenda- 
zim,  chlorpropham,  desmedipham,  dichloran,  and 
phenmedipham.  For  various  reasons  asulam,  chlor- 
amben,  carbaryl,  picloram,  and  PBMC  did  not 
produce  good  results  under  the  analytical  condi- 
tions. Further  work  is  necessary  to  apply  this 
method  to  these  pesticides.  (Cassar-FRC) 
W8 1-03014 


METHODS  FOR  ESTIMATING  THE  NUMBER 
OF  IDENTIFIABLE  ORGANIC  POLLUTANTS 
IN  THE  AQUATIC  ENVIRONMENT, 

Sangamon  State  Univ.,  Springfield,  XL.  Math  Sys- 
tems Program. 
K.  G.  Janardan. 

Water  Resources  Research,  Vol  17,  No  1,  p  243- 
249,  February,  1981.  1  Fig,  5  Tab,  16  Ref 

Descriptors:  'Organic  compounds,  'Aquatic  envi- 
ronment, 'Estimating,  Water  pollution.  Statistical 
methods.  Pollutants,  Analytical  techniques.  Water 
analysis,  Pollutant  identification. 

Shackelford  and  Keith  (1976)  compiled  data  on 
organic  chemicals,  excluding  pesticides,  found  in 
33  different  types  of  water.  The  1,258  distinct 
compounds  identified  were  listed  according  to  fre- 
quency of  appearing  in  samples:  503  appeared 
once,  238  twice,  etc.  This  paper  applies  several 
statistical  approaches  for  estimating  unseen  objects 
in  a  population  to  problems  of  estimating  the 
number  of  organic  pollutants  likely  to  be  found  in 
an  aquatic  environment.  The  total  number  of  iden- 
tifiable distinct  compounds  estimated  using  these 
procedures  was  between  2,500  and  9,300.  As  new 
compounds  are  produced,  the  rate  of  generation 
must  be  compared  with  the  theoretical  rates.  If  the 
actual  rate  is  higher  or  lower  than  expected,  this 
may  indicate  misidentification,  lack  of  sensitivity  in 
analytical  methods,  etc.  (Cassar-FRC) 
W8 1-03069 


EXTRACTION  AND  CLEANUP  OF  FISH, 
SEDIMENT,  AND  WATER  FOR  DETERMINA- 
TION OF  TRIARYL  PHOSPHATES  BY  GAS- 
LIQUID  CHROMATOGRAPHY, 

Department   of  Fisheries   and   Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  C.  G.  Muir,  N.  P.  Grift,  and  J.  Solomon. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  64,  No  1,  p  79-84,  January,  1981.  2 
Fig,  5  Tab,  1 1  Ref. 

Descriptors:  'Phosphates,  Analytical  techniques, 
•Pollutant  identification,  *Gas  liquid  chromato- 
graphy. Sediments,  Fish,  Water,  Chemical  wastes. 
Inorganic  compounds.  Water  pollution  sources. 
Pollutants,  Chromatography. 

Several  extraction  solvents  and  cleanup  techniques 
were  evaluated  for  the  recovery  of  tricresyl  phos- 
phate (TCP)  isomers,  cresyl  diphenyl  phosphate 
(CDP),  and  C-14  labeled  triphenyl  phosphate 
(TPP)  from  environmental  samples.  Gel  perme- 
ation chromatography/alumina  column  chromato- 
graphy were  used  to  clean  up  the  fish  sample 
extracts.  Sediment  extracts  were  treated  by  alumi- 
na only.  Gas-liquid  chromatography  with  nitro- 
gen-phosphorus detection  was  used  to  identify  the 
compounds  present.  The  results  of  the  study  sug- 
gest that  procedures  for  the  determination  of  or- 
ganochlorine  pesticide  residues  and  other  similar 
organics  can  be  readily  adapted  for  determining 
triaryl  phosphates.  It  is  suggested  that  caution  be 
exercised  in  interpreting  the  GLC  results  obtained 
with  nitrogen-phosphorus  detectors,  as  it  is  possi- 
ble that  interference  may  result  at  the  low  (micro- 
gram/g)  range  and  because  it  may  be  hard  to 
chromatograph  the  complex  mixture  of  isomers  in 
actual  triaryl  phosphate  products.  (Baker-FRC) 
W8 1-03071 


DETERMINATION  OF  ORGANIC  CONTAMI- 
NANTS BY  THE  GROB  CLOSED-LOOP-STRIP- 
PING TECHNIQUE, 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

W.  E.  Coleman,  R.  G.  Melton,  R.  W.  Slater,  F.  C. 
Kopfler,  and  S.  J.  Voto. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  2,  p  119-125,  February,  1981.  10 
Fig,  5  Tab,  28  Ref. 

Descriptors:  'Organic  compounds,  'Pollutant 
identification.  Analytical  techniques,  *Gas  chroma- 
tography. Monitoring,  Measuring,  Water  analysis, 
Water  quality. 

The  applications  of  a  Grob  closed-loop-stripping 
device  to  concentrate  organic  contaminants  in 
drinking  water  are  described.  Grob  uses  carbon 
disulfide  to  elute  the  organics  off  the  activated 
carbon  and  gas  chromatography  to  separate  the 
organics  in  the  eluent.  The  Grob  CLSA  method  is 
a  vapor-phase  stripping  method  by  which  those 
compounds  with  appreciable  vapor  pressures  over 
water  are  removed  from  the  sample  by  purging  it 
with  a  large  volume  of  gas  and  passing  the  strip- 
ping gas  through  an  adsorption  tube.  Unlike  other 
vapor-phase  methods,  this  method  has  achieved  a 
millionfold  concentration  of  most  low  and  interme- 
diate molecular  weight  organics  by  using  a  closed- 
loop  design.  In  the  process,  0.5  liter  of  stripping 
gas  is  recycled  continuously  through  the  water 
sample,  and  the  adsorption  trap  is  extracted  with 
10  microliters  of  carbon  disulfide.  Quantitative 
analysis  is  achieved  by  spiking  the  initial  water 
sample  with  a  series  of  internal  standards,  by  strip- 
ping at  30  degrees  for  two  hours,  and  by  chroma- 
tographing-  the  carbon  disulfide  extract  on  a 
WCOT  (GC)  column.  The  method  may  be  em- 
ployed for  monitoring,  for  analytical  steps  in  epi- 
demiological studies,  for  granular  activated  carbon 
evaluation,  and  in  recovery  studies.  (Baker-FRC) 
W8 1-03080 


ORGANIC  COMPOUNDS  PRODUCED  BY 
THE  AQUEOUS  FREE-CHLORINE-ACTIVAT- 
ED CARBON  REACTION, 

Illinois  Univ.  at  Urbana-Champagin.  Dept.  of  Civil 

Engineering. 

V.  L.  Snoeymk,  R.  R.  Clark,  J.  J.  McCreary,  and 

W.  F.  McHie. 

Environmental  Science  and  Technology,  Vol  15, 

No  2,  p  188-192,  February,  1981.  2  Fig,  4  Tab,  20 

Ref 

Descriptors:  'Activated  carbon,  'Chlorination, 
'Organic  compounds,  Tnhalomethanes,  Pollutant 
identification.    Water    pollution    sources.    Potable 


water,     'Water    treatment.     Chemical     reactions. 
Water  purification. 

The  high  molecular  weight  brown-black  com- 
pounds formed  upon  reaction  of  virgin  granular 
activated  carbon  with  high  doses  of  chlorine  (2  g 
C12  per  g  carbon)  were  not  mutagenic  in  several 
bacterial  test  systems.  Although  the  material  con- 
tained carbonyl  and  hydroxyl  groups,  was  water 
soluble  and  highly  oxidized,  little  else  was  revealed 
by  structural  studies.  Volatile  organics  were  also 
produced  at  high  doses  of  chlorine  (2.5  g  per  g 
carbon).  At  pH  1.7,  chloroform,  carbon  tetrachlo- 
ride, and  dichloropropene  were  formed;  at  pH  7.8 
and  11.5,  additional  chlorinated  hydrocarbons,  plus 
hexane,  benzene,  and  toluene  were  formed.  At 
lower  C12  dosages  (10-50  mg  C12  per  liter  or  less) 
volatile  organics  were  not  produced,  solvent  ex- 
traction of  the  columns  and  effluent  yeilded  no 
additional  chlorinated  compounds.  The  low  con- 
centrations of  chlorine  used  in  chlorinating  drink- 
ing water  are  unlikely  to  produce  undesirable 
amounts  of  chlorinated  hydrocarbons  or  black- 
colored  materials  when  in  contact  with  virgin 
granular  activated  carbon.  (Cassar-FRC) 
W8 1-03087 


FAILURE  OF  THE  MOST-PROBABLE- 
NUMBER  TECHNIQUE  TO  DETECT  COLI- 
FORMS  IN  DRINKING  WATER  AND  RAW 
WATER  SUPPLIES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

T.  M.  Evans,  C.  E.  Waarvick,  R.  J.  Seidler,  and  M. 
W.  LeChevallier. 

Applied  and  Environmental  Microbiology,  Vol  41, 
No  1,  p  130-138,  January,  1981.  4  Fig,  5  Tab,  34 
Ref 

Descriptors:  'Potable  water,  'Water  analysis, 
'Coliforms,  Bacteria,  Water  quality  control,  'Pol- 
lutant identification,  Analytical  techniques.  Micro- 
organisms, Membranes. 

Interferences  in  the  standard  most  probable 
number  (S-MPN)  technique  for  coliform  enumera- 
tion of  untreated  surface  waters  and  potable  water 
were  demonstrated  in  a  comparison  with  a  modi- 
fied MPN  procedure.  This  modified  method  uses 
the  standard  method  with  additional  steps  to  re- 
cover coliforms  from  any  negative  tests.  False- 
negative  results  were  obtained  in  all  tests  of  the  S- 
MPN  technique  (presumptive,  confirmed  and  com- 
pleted), the  presumptive  test  being  most  susceptible 
to  interference.  In  untreated  raw  water  samples  the 
modified  method  detected  greater  numbers  of  coli- 
forms in  80-85%  of  samples.  In  drinking  water  the 
S-MPN  method  gave  low  counts  in  92%  of  sam- 
ples. The  modified  method  increased  the  incidence 
of  coliform-positive  water  samples  by  100%:  for 
example,  the  modified  method  detected  coliforms 
in  42  of  100  samples;  S-MPN,  22;  and  the  standard 
membrane  filter  technique,  23.  Eight  different  spe- 
cies of  coliforms  were  found  in  false-negative  tests 
from  the  S-MPN  method,  including  Citrobacter, 
Enterobacter,  Klebsiella,  and  Escherichia  coli.  Al- 
though the  S-MPN  and  membrane  filter  proce- 
dures underestimated  and  failed  to  detect  coliforms 
in  potable  water,  it  is  not  yet  practical  to  substitute 
the  MPN  method,  which  is  still  undergoing  alter- 
ations and  field  tests.  (Cassar-FRC) 
W8 1-03091 


IRON  BACTERIA  IN  DRINKING-WATER  DIS- 
TRIBUTION SYSTEMS:  ELEMENTAL  ANALY- 
SIS OF  GALLIONELLA  STALKS,  USING  X- 
RAY  ENERGY-DISPERSIVE  MICROANALY- 
SIS, 

California  Univ.,  Irvine.  Environmental  Analysis 
Div. 

H.  F.  Ridgway,  E.  G.  Means,  and  B.  H.  Olson. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  1,  p  288-297,  January,  1981.  4  Fig,  3  Tab,  24 
Ref 

Descriptors:  'Iron  bacteria,  'Bacteria,  'Pipes,  Gal- 
lionella.  Pollutant  identification.  Microorganisms, 
Distribution  systems.  Potable  water.  Water  supply 
systems. 

Gallionella,  belonging  to  the  iron  bacteria  genus, 
were  collected  from  the  inner  surfaces  of  pipes  in  a 
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25-year  old  water  main  and  from  water  samples. 
The  characteristic  helical  stalks  were  coated  with 
insoluble  ferroaluminosilicate  deposits.  X-ray 
energy-dispersive  microanalysis  revealed  that  Si, 
Al,  Ca,  and  Fe  were  predominant,  with  smaller 
quantities  of  P,  S,  CI,  Cu,  and  Zn,  Although  Mn 
was  present  in  the  water,  none  was  found  in  the 
stalks.  This  study  was  the  first  to  examine  Gallion- 
ella stalks  directly  from  the  environment  without 
prior  subculturing.  (Cassar-FRC) 
W8 1-03092 


POLYCHLORINATED  BIPHENYLS  IN  SEDI- 
MENTS OF  THE  TIDAL  HUDSON  RIVER, 
NEW  YORK, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

R.  F.  Bopp,  H.  J.  Simpson,  C.  R.  Olsen,  and  N. 
Kostyk. 

Environmental  Science  and  Technology,  Vol  15, 
No  2,  p  210-216,  February,  1981.  4  Fig,  6  Tab,  24 
Ref 

Descriptors:  'Polychlorinated  biphenyls,  'Sedi- 
ments, 'Hudson  River,  Water  pollution  sources, 
Analytical    techniques,    Measurement,    Industrial 

wastes. 

A  summary  of  PCS  data  collected  for  the  Hudson 
River  system  over  the  past  3  yr  is  presented.  More 
than  150  samples  of  sediment  were  analyzed.  Two 
manufacturing  facilities  located  on  the  Hudson 
River  between  1950  and  1976  are  responsible  for 
much  of  the  PCB  quantity  found.  The  sediment 
samples  contained,  on  the  average,  10  ppm,  which 
is  1-2  orders  of  magnitude  greater  than  the  levels 
of  contamination  found  in  other  major  water  areas 
studied.  As  one  moves  further  downstream  from 
the  sources  of  contamination,  the  level  diminishes. 
The  two  major  sources  were  General  Electric 
capacitor  plants  located  within  2  km  of  each  other. 
Measurements  of  Cs-137  have  greatly  aided  in  this 
study  of  the  Hudson  River  sediments,  for  they 
provide  an  independent  time  frame  for  reference. 
The  Cs-137  resulted  from  the  era  of  atmospheric 
testing  of  nuclear  devices.  The  composition  of 
PCBs  associated  with  the  sediment  in  the  Hudson 
can  be  further  elucidated  through  partitioning  of 
PCB  components  between  water  and  suspended 
matter.  Detailed,  individual  peak  analysis  of  chro- 
matograms  will  provide  significant  information  on 
the  behavior  and  fate  of  PCBs.  (Baker-FRC) 
W8 1-03098 


THE  ACTIVITY  OF  NACL  IN  SEAWATER  OF 
10-40%  SALINITY  AND  5-25C  AT  1  ATMOS- 
PHERE, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

K.  S.  Johnson,  and  R.  M.  Pytkowicz. 
Marine  Chemistry,  Vol  10,  No  2,  p  85-91,  1981.  4 
Tab,  18  Ref 

Descriptors:  'Sodium  chloride,  'Seawater,  'Solu- 
tions, Chemical  properties.  Salinity,  Chemical  po- 
tential. Model  studies.  Temperature,  Water  analy- 
sis. Electrodes,  Electrolytes. 

A  new  set  of  measurements  of  the  activity  of 
sodium  chloride  in  artificial  seawater  from  10  to 
40%  salinity  and  5-25  degrees  C  is  presented. 
These  measurements  can  be  used  to  test  the  predic- 
tions of  various  models.  The  total  activity  coeffi- 
cient of  NaCI  in  seawater  was  calculated  from  the 
average  value  of  the  difference  in  potentials  meas- 
ured at  each  salinity  and  temperature  by  means  of 
a  given  equation.  The  molal  mean  activity  coeffi- 
cient of  NaCl  in  35%  seawater  at  25C  was  0.667. 
The  relative  partial  molal  enthalpy  of  NaCl  in  35% 
seawater  was  -130  cal/mol.  This  value  is  in  good 
agreement  with  the  value  measured  in  pure  0.72  M 
NaCl.  Results  were  compared  with  activity  coeffi- 
cients predicted  by  a  specific  interaction  model  and 
by  an  ion  association  model.  Good  agreement  was 
found.  (Baker-FRC) 
W81-03104 


APPLICATION  OF  AN  AUTOMATED 
METHOD  FOR  DISSOLVED  SULPHATE 
ANALYSIS  TO  MARINE  AND  BRACKISH 
WATERS, 


P 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Delta  Inst,  for  Hydrobiological  Research,  Yerseke 

(Netherlands). 

A.  G.  A.  Merks,  and  J.  J.  Sinke. 

Marine  Chemistry,  Vol  10,  No  2,  p  103-108,  1981 

2  Fig,  3  Tab,  5  Ref. 

Descriptors:  *Sulfates,  *Analytical  techniques, 
*Seawater,  Brackish  water.  Spectrometry, 

An  automated  method  to  determine  dissolved  sul- 
fate has  been  applied  to  saline  and  brackish  waters. 
The  method  is  based  on  the  release  of  methylthy- 
mol  blue  from  the  barium-methylthymol  blue  com- 
plex by  sulfate.  As  a  number  of  cations  interfere 
with  the  determination,  pretreatment  of  the  sample 
is  required  by  passing  it  over  a  cation-exchange 
resin.  A  small  sample  volume  of  less  than  2  ml  is 
required,  making  the  method  very  suitable  for 
analysis  of  interstitial  waters.  The  method  was 
calibrated  for  samples  from  natural  waters  in  the 
Dutch  delta  region,  containing  up  to  2500  mg/liter 
of  sulfate,  with  a  salinity  of  30%.  (Baker-FRC) 
W81-03105 


SURVEY  FOR  CADMIUM,  COBALT,  CHRO- 
MIUM, COPPER,  NICKEL,  LEAD,  ZINC,  CAL- 
CIUM, AND  MAGNESIUM  IN  CANADIAN 
DRINKING  WATER  SUPPLIES, 

Health   and    Welfare   Canada,    Ottawa   (Ontario). 

Health    Protection    Branch;    and    Environmental 

Health  Centre,  Ottawa  (Ontario). 

J.  C.  Meranger.  K.  S.  Subramanian,  and  C. 

Chalifoux. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  64,  No  1,  p  44-53,  1981. 

Descriptors:  *Metals,  *Potable  water,  'Canada, 
Surveys,  Water  analysis.  Cadmium,  Cobalt,  Chro- 
mium. Copper,  Nickel,  Lead,  Zinc,  Calcium,  Mag- 
nesium, Analytical  techniques,  'Pollutant  identifi- 
cation. Water  quality  standards.  Trace  elements. 
Drinking  water. 

A  second  national  survey  of  Canadian  drinking 
water  supplies  indicated  that  median  values  for 
selected  metals  were  well  below  maximum  limits 
set  by  Health  and  Welfare  Canada  and  the  World 
Health  Organization.  Raw,  treated,  and  distributed 
water  samples  from  71  municipalities  were  ana- 
lyzed by  atomic  absorption  spectrophotometry 
using  the  direct  method  and  by  an  APDC-MIBK 
extraction  procedure.  Metal  levels  did  not  vary 
significantly  among  the  3  types  of  samples.  Median 
and  range  of  metal  concentrations  in  distributed 
water  as  determined  by  the  direct  method  (ex- 
pressed as  nanograms  per  ml  water)  were  as  fol- 
lows: Cd  <0.02  (range  <0.02-0.07),  Co  <2.0 
(<2. 0-6.0),  Cr  <2.0  (<2.0-4.1),  Cu  <10  (<10- 
900),  Ni  <2.0  (2.0-69.0),  Pb  <!.0  (<  1.0-79.7),  and 
Zn  <10  (<  10-750).  Hardness  values  ranged  from 
6.7  to  328.3  mg  CaC03  per  liter.  Although  water 
picked  up  Pb,  Cu,  and  Zn  during  treatment  and 
distribution  in  some  areas,  other  metals  caused 
minimal  contamination.  (Cassar-FRC) 
W81-03111 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  NITRITE  IN  WATERS, 

Mosul  Univ.  (Iraq).  Dept.  of  Chemistry. 

S.  Flamerz,  and  W.  A.  Bashir. 

Analyst,  Vol   106,  No  1259,  p  243-247,  February, 

1981.  2  Fig,  1  Tab,  8  Ref 

Descriptors:  'Spectrophotometry,  'Nitrites, 
'Water  analysis.  Pollutant  identification,  Analyt- 
ical techniques.  Nitrogen  compounds. 

Nitrite  in  the  range  0.1-3  micrograms  per  ml  is 
determined  with  accuracy  and  precision  using 
0.25%  4-amino  salicylic  acid  and  0.35%  naphth-1- 
ol  solution  in  1.5%  sodium  hydroxide  solution. 
Absorbance  is  measured  at  529  nm.  A  pinkish  red 
color  develops  immediately  and  is  stable  for  36 
hours.  A  table  lists  interfering  ions  and  their  maxi- 
mum permissible  concentrations.  Many  ions,  in- 
cluding heavy  metals,  can  interfere  with  the  analy- 
sis and  must  be  removed  by  ion  exchange.  (Cassar- 
FRC) 
W81-03127 


ISOLATION  OF  VIBRIO  CHOLERAE  SERO- 
TYPE 01  FROM  THE  EASTERN  OYSTER, 
CRASSOSTREA  VIRGINICA, 

University  of  West  Florida,   Pensacola.   Dept.  of 

Biology. 

M.  A.  Hood,  G.  E.  Ness,  and  G.  E.  Rodrick. 

Applied  and  Environmental  Microbiology,  Vol  41 

No  2,  p  559-560,  February,   1981.   1   Tab,  6  Ref 

Descriptors:  'Bacteria,  'Shellfish,  'Oysters,  Coli- 
forms.  Vibrio  cholerae.  Public  health,  'Apalachi- 
cola  Bay,  Florida,  'Pollutant  identification.  Micro- 
biology. 

Two  dozen  eastern  oysters,  Crassostrea  virginica, 
collected  from  eight  stations  in  approved  shellfish 
harvesting  waters  of  Apalachicola  Bay,  Florida, 
contained  two  strains  of  Vibrio  cholerae  Serotype 
01.  The  waters  had  no  history  of  sewage  contami- 
nation, and  fecal  coliforms  were  low,  210-180  cells 
per  100  g  in  the  meat  and  less  than  0.03  cells  per 
100  ml  in  the  water.  The  public  health  significance 
of  these  strains  is  not  known.  (Cassar-FRC) 
W81-03128 


DETERMINATION  OF  POLYNUCLEAR  ARO- 
MATIC HYDROCARBONS  IN  FOOD,  WATER 
AND  SMOKE  USING  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 

Department  of  Industry,  London  (England).  Lab. 

of  the  Government  Chemist. 

N.  T.  Crosby,  D.  C.  Hunt,  L.  A.  Philp,  and  I. 

Patel. 

Analyst,  Vol   106,  No  1259,  p  135-145,  February, 

1981.  5  Fig,  7  Tab,  19  Ref 

Descriptors:  'Water  analysis,  'Chromatography, 
'Organic  compounds.  Aromatic  compounds,  Po- 
lynuclear  aromatic  hydrocarbons.  Pollutant  identi- 
fication. Analytical  techniques. 

Seventeen  polynuclear  aromatic  hydrocarbons 
(PAH)  were  separated  by  thin  layer  chromato- 
graphy and  examined  by  high  performance  liquid 
chromatography  using  octadecylsilane  and  PPS 
stationary  phases.  Elution  times  relative  to  benzo 
(a)  pyrene  were  computed.  Samples  of  bierwurst 
and  water,  spiked  with  6  representative  PAHs,  had 
recovery  values  of  70-110%  and  59-96%,  respec- 
tively. Water  samples  are  extracted  with  2,2,4- 
trimethyl-pentane,  concentrated  by  evaporation, 
and  redissolved  with  methanol  before  injection 
into  the  chromatograph  apparatus.  The  limit  of 
detection  for  benzo  (a)  pyrene  is  0.3  ng  per  liter  in 
water.  (Cassar-FRC) 
W81-03129 


BACTERIAL  DENSITY  IN  WATER  DETER- 
MINED BY  POISSON  OR  NEGATIVE  BI- 
NOMIAL DISTRIBUTIONS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

A.  H.  El-Shaarawi,  S.  R.  Esterby,  and  B.  J.  Dutka. 
Applied  and  Environmental  Microbiology,  Vol  4, 
No  1,  p  107-116,  January,  1981.  5  Fig,  4  Tab,  8 
Ref 

Descriptors:  'Bacteria,  'Water  analysis,  'Statisti- 
cal methods.  Homogeneity.  'Pollutant  identifica- 
tion. Sampling,  'Poisson  distribution.  Negative  bi- 
nomial distribution.  Mathematical  studies.  Bodies 
of  water,  Lake  Erie. 

Bacterial  density  of  a  body  of  water  may  be  in- 
ferred from  a  number  of  small-volume  samples  by 
using  either  of  two  distributions,  Poisson  or  nega- 
tive binomial.  If  the  bacterial  counts  are  assumed 
to  be  homogeneous,  the  Poisson  distribution  is 
applicable.  If  not,  the  binomial  distribution  can  be 
used,  dividing  the  data  into  smaller  groups  which 
can  be  represented  by  a  Poisson  distribution.  In 
one  example,  the  Poisson  disribution  was  suitable 
for  fecal  streptococcal  counts  on  beach  water  sam- 
ples. In  a  second  example,  water  samples  were 
collected  at  various  stations  during  four  cruises  on 
Lake  Erie  over  the  period  May-November,  1968. 
Bacterial  analysis  showed  that  the  lake  was  very 
heterogeneous,  hence  the  negative  binomial  distri- 
bution was  applicable.  Suggestions  are  presented  to 
aid  in  choosing  the  positions  of  sampling  stations 


and  the  number  of  samples  for  the  most  accurate 
total  bacterial  counts.  (Cassar-FRC) 
W8 1-03 130 


WATER  AND  WASTE  PROCESS  ANALYTICAL 
PARAMETERS, 

R.  H.  Babcock. 

Water/Engineering  and  Management,  Vol  128,  No 

1,  p  30-32,  91,  January,  1981.  3  Fig. 

Descriptors;  'Laboratory  equipment,  Waste  water 
treatment,  'Water  quality,  'Water  analysis,  Hydro- 
gen ion  concentration.  Turbidity,  Dissolved 
oxygen.  Electrodes,  Automation,  On-site  tests, 
'Pollutant  identification. 

Many  problems  still  exist  in  online  water  and  waste 
water  process  instrumentation,  which  may  be  di- 
vided into  analysis  by  wet  chemical  laboratory 
methods  or  evaluations  by  on-site  tests.  Direct 
measurement  of  such  process  variables  as  pH,  oxi- 
dation-reduction potential  (ORP),  dissolved 
oxygen,  color,  conductivity,  turbidity,  fluoride, 
and  hardness  is  now  possible.  Many  physical- 
chemical  analytical  techniques  use  an  electrode 
system  consisting  of  a  reference  electrode,  a  meas- 
uring electrode,  and  a  thermal  element.  Three 
types  of  electrode  systems  -  the  glass  membrane, 
the  solid-slate  membrane,  and  the  liquid-ion  ex- 
change type  -  may  be  used  for  determining  pH  and 
ion  concentrations.  ORP  electrodes,  amperometri- 
cally-operating  electrodes,  dissolved  oxygen  elec- 
trodes and  nephelometric  equipment  are  discussed. 
The  measurement  of  turbidity  by  nephelometry  is 
examined  in  detail,  and  sampling  systems  for  in  situ 
measurements  are  considered.  The  instruments 
mentioned  require  regular  maintenance  for  accu- 
rate laboratory  measurements  of  water  and  waste 
water  parameters.  (Geiger-FRC) 
W8 1-03 143 


BOTTLED  WATER:  EXPENSIVE  GROUND- 
WATER, 

Shell  Oil  Co.,  New  Orieans,  LA. 

J.  Studlick,  and  R.  Bain. 

Water  Well  Journal,  Vol  34,  No  7,  p  75-79,  July, 

1980.  2  Tab. 

Descriptors:  'Mineral  water,  Taste,  'Drinking 
water,  Water  quality,  Sulfates,  Hardness,  'Bottled 
water.  Standards. 

Fourteen  bottled  waters  were  tested  for  taste  and 
mineral  content.  Taste  was  found  to  be  an  extreme- 
ly individual  parameter,  and  no  clear  trends  were 
noted.  Most  of  the  tested  waters  met  standards  of 
acceptable  mineral  content.  Some  were  of  very 
good  quality  while  others  clearly  were  unaccepta- 
ble, with  high  levels  of  sulfate,  hardness,  and  other 
constituents.  The  quality  of  bottled  water  can  be 
affected  by  the  type  of  container,  length  of  storage, 
chemical  changes  during  shipment,  as  well  as  other 
factors.  Many  of  the  waters  tested  did  not  contain 
at  least  500  mg/liter  of  minerals,  the  California 
definition  of  mineral  water.  Some  consumers  are 
buying  bottled  water  which  is  actually  lower  in 
quality  than  the  water  supplied  by  their  local  water 
utility.  This  may  be  for  reasons  of  taste  or  snob 
appeal.  The  waters  with  the  highest  mineral  con- 
tent were  carbonated.  (Small-FRC) 
W81-03153 


EXTRACTABLE  ORGANIC  MATTER  IN 
URBAN  STORMWATER  RUNOFF.  2.  MOLEC- 
ULAR CHARACTERIZATION, 

California    Univ.,    Los    Angeles.    Department    of 

Earth  and  Space  Sciences. 

R.  P.  Eganhouse,  B.  R.  T.  Simoneit,  and  I.  R. 

Kaplan. 

Environmental  Science  and  Technology,  Vol   15, 

No  3,  p  315-326,  March,  1981.  5  Fig,  4  Tab,  68  Ref 

Descriptors;  'Organic  compounds.  Urban  areas. 
Storm  water,  Los  Angeles  River,  Organic  matter. 
Runoff  Path  of  pollutants.  Rivers,  Water  pollution 
sources,  'Storm  runoff  Surface  waters.  Oil  pollu- 
tion, 'Pollutant  identification.  Analytical  tech- 
niques, 'Urban  runoff 

Solvent-extractable  organic  compounds  derived 
from  Los  Angeles  storm  water  runoff  were  charac- 
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terized  after  separation  into  four  fractions:  total 
hydrocarbons  (branched,  cyclic,  and  aromatic), 
fatty  acids,  ketones  (predominantly  isoprenoids  and 
ketoaromatics),  and  polar  compounds  (hydroxy 
acids,  dicarboxylic  acids,  and  sterols).  They  were 
examined  by  high  resolution  glass  capillary  gas 
chromatography  with  various  detection  systems. 
Petroleum  hydrocarbons  from  street  surfaces  were 
60%  of  the  total.  Also  identified  were  compounds 
•  from  biogenic  sources  such  as  microorganisms, 
higher  plant  debris,  and  fecal  sterols  from  higher 
animals.  (Cassar-FRC) 
W8 1-03 157 


INORGANICS, 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

M.  S.  Shuman,. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1083- 

1117,  June,  1980.  11  Tab,  399  Ref 

Descriptors:  *Inorganic  compounds,  *Analytical 
techniques.  Separation  techniques,  "Literature 
review.  Water  analysis.  Bibliographies. 

A  review  of  1979  published  literature  on  the  nature 
and  analysis  of  inorganic  chemical  species  is  pre- 
sented. Major  publications  include:  the  second  edi- 
tion of  Treatise  on  Analytical  Chemistry,  Part  1, 
Volume  1,  Theory  and  Practice';  Part  2,  Volume 
10  of  the  same  series;  'Vogel's  Textbook  of  Quanti- 
tative Organic  Analysis';  the  fourth  edition  of  the 
ASTM  'Manual  on  Water';  and  the  EPA  'Manual 
of  Methods  for  the  Chemical  Analysis  of  Water 
and  Wastes'  in  Spanish.  References  are  included 
for:  isolation,  preconcentration,  and  chromatogra- 
phic methods;  reviews,  theory,  and  metal  specia- 
tion  voltammetric  methods;  computerized  instru- 
mentation voltammetric  methods;  anodic  stripping 
voltammetry;  cathodic  stripping:  selective  elec- 
trodes; atomic  absorption  spectroscopy;  and  emis- 
sion spectroscopy  and  fluorescence  techniques. 
(Small-FRC) 
W81-03161 


ORGANICS, 

Georgia  Inst,  of  Tech.,  Atlanta. 

E.  S.  K.  Chian,  H.  Meng,  F.  B.  Dewalle,  and  D. 

Norman. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52.  No  6,  p  1120- 

1143,  June.  1980.  8  Tab,  210  Ref 

Descriptors:  '^Chemical  analysis,  '^Literature 
review,  ''Organic  wastes.  Hydrocarbons,  Pesti- 
cides, Waste  analysis. 

Methods  for  the  detection  and  identification  of 
organics  in  water  described  in  the  literature  pub- 
lished during  1979  are  reviewed.  Tables  summariz- 
ing the  information  available  in  the  literature  are 
presented:  methods  for  detection  and  identification 
of  detergents  and  related  compounds;  of  aliphatic 
and  aromatic  hydrocarbons;  of  pesticides,  chlorin- 
ated hydrocarbons,  and  related  compounds;  of  nat- 
urally occurring  organics;  and  of  organics  present 
in  surface  and  groundwater,  drinking  water,  and 
waste  water.  Also  tabulated  are  the  presence,  deg- 
radation, and  attenuation  of:  aliphatic  and  aromatic 
hydrocarbons;  pesticides,  chlorinated  hydrocar- 
bons, and  related  compounds;  and  organics  in  sur- 
face water  and  waste  water.  Several  papers  dealt 
with  the  determination  of  total  organics  (BOD). 
(Small-FRC) 
W81-03163 


VARIABILITY  IN  IONIC  COMPOSITION  OF 
SWEDISH  LAKES  AND  RIVERS, 

National  Swedish  Environment  Protection  Board. 

Uppsala.  Water  Quality  Lab. 

T.  Ahl. 

Archiv  fur  Hydrobiologie.  Vol  89.  No  1/2,  p  5-16, 

June.  1980.  4  Fig.  3  Tab.  15  Ref 

Descriptors:  *Lakes.  "Rivers.  "Acidic  water.  Sul- 
fates. Ions.  Calcium,  Magnesium.  "Sweden. 
Sodium.  Potassium.  Chlorides.  Bicarbonates.  Ni- 
trates. Chemical  analysis.  Water  analysis.  Path  of 
pollutants.  Water  pollution.  Variability.  Water 
quality. 


Average  concentrations  of  selected  ions  in  Swed- 
ish lakes  and  rivers  as  measured  in  1971-1975  were 
as  follows  (in  equivalent  %):  Ca(2  +  ),  54.9; 
Mg(2  +  ),  18.4;  Na  +  .  22.6;  K  +  ,  4.1;  bicarbonate, 
42.7;  sulfate,  39.1;  chloride,  16.5,  and  nitrate,  1.7. 
Compared  with  the  global  mean,  bicarbonates 
were  less  (67.1  world  average)  and  sulfates  greater 
(16.3  world  average).  Concentrations  of  ions  in 
polar  rivers  generally  followed  the  Swedish  aver- 
age figures,  but  other  main  hydrological  regions 
varied  widely,  depending  on  geological  conditions, 
season,  water  flow,  and  proximity  to  the  sea. 
(Cassar-FRC) 
W8 1-03 197 


CU.  PB,  AND  ZN  DETERMINATION  IN  RAIN- 
WATER BY  DIFFERENTIAL  PULSE  ANODIC 
STRIPPING  VOLTAMMETRY, 

Florence  Univ.  (Italy).  Inst,  of  Analytical  Chemis- 
try. 

P.  C.  Legittimo,  G.  Piccardi,  and  F.  Pantani. 
Water,  Air.  and  Soil  Pollution,  Vol  14,  p  435-441, 
1980.  4  Fig,  1  Tab,  14  Ref 

Descriptors:  "Heavy  metals,  "Water  analysis, 
"Rainwater,  Metals,  Air  pollution.  Rain,  Pollutant 
identification,  Florence,  "Italy,  Analytical  tech- 
niques. Copper,  Lead,  Zinc. 

Differential  pulse  anodic  stripping  voltammetry 
was  used  to  determine  trace  quantities  of  Cu,  Pb, 
and  Zn  in  rainwater  samples  collected  in  Florence, 
Italy,  a  nonindustrial  city  with  500,000  population. 
Mean  metal  levels  in  micrograms  per  liter  were  as 
follows:  Zn,  16.2;  Pb,  19.6;  Cu.  5.7.  Rainwater 
samples  from  suburbs  near  the  shore,  exposed  to 
metal-polluted  sea  spray,  contained  much  higher 
levels  of  the  three  metals.  Greatest  sensitivity  for 
Zn  was  obtained  by  setting  the  pulse  amplitude  at 
50  mV.  This  was  satisfactory  for  the  other  metals. 
Although  formation  of  intermetallic  compounds 
has  been  observed,  concentrations  encountered  in 
the  present  samples  were  1000  times  smaller,  and 
no  interference  was  experienced.  (Cassar-FRC) 
W81-O3200 


THE  EFFECT  OF  SAMPLE  STORAGE  ON  THE 
EXTRACTION  OF  CU,  ZN,  FE,  MN,  AND  OR- 
GANIC MATERIAL  FROM  OXIDIZED  ES- 
TUARINE  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

E.  A.  Thomson,  S.  N.  Luoma,  D.  J.  Cain,  and  C. 

Johansson. 

Water,  Air,  and  Soil  Pollution,  Vol  14,  p  215-233, 

1980.  5  Fig,  7  Tab,  19  Ref 

Descriptors:  '*Metals,  Sampling,  "Sediments,  "Sep- 
aration techniques.  Freezing,  Drying.  Preserva- 
tion, Analytical  techniques,  "Pollutant  identifica- 
tion. Copper,  Zinc,  Iron,  Manganese,  Organic 
matter.  Trace  elements.  Estuaries. 

Concentrations  of  extractable  trace  metals  (Cu,  Zn, 
Fe,  and  Mn)  and  humic  material  in  samples  of 
oxidized  extractable  estuarine  sediments  were  af- 
fected by  storage  methods.  Best  results  were  ob- 
tained by  extraction  within  24  hours.  Wet  storage 
at  4C  caused  variations  in  extractability  due  to  a 
shift  from  oxidized  to  reduced  conditions  in  the 
stored  samples.  Most  samples  had  changed  detecta- 
bly  after  15  days  at  4C.  Freezing  preserved  sam- 
ples adequately  for  most  extraction  agents  used. 
Drying  was  satisfactory  with  the  HCl  extraction 
method.  (Cassar-FRC) 
W81-03207 


HOW  TO  COPE  WITH  THE  SDWA/II, 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03209 


A  METHOD  FOR  EVALUATING  THE  ACID- 
BASE  BALANCE  IN  NATURAL  WATERS. 

Swedish  Water  and  Air  Pollution  Research  Inst., 

Goeteborg. 

C.  Brosset. 

Water,  Air.  and  Soil  Pollution.  Vol  14,  p  251-265. 

1980.  3  Fig.  5  Tab.  4  Ref 


Descriptors:  "Water  analysis,  "Hydrogen  ion  con- 
centration, "Fulvic  acids,  Volumetric  analysis. 
Acidity,  Bases,  Analytical  techniques.  Lakes. 

The  Lee  method  of  determining  concentration  and 
acidity  constants  of  one  or  two  weak  acids  (such  as 
fulvic  acid)  in  lake  water  was  extended  to  include 
the  total  acid-base  balance  in  nine  lake  water  sam- 
ples. The  acid-base  system  in  lake  water  was  con- 
sidered to  have  three  components;  strong  base  or 
acid,  weak  acids  (and  possibly  bases),  and  carbonic 
acid.  After  the  weak  acids  were  determined,  the 
other  materials  were  calculated  from  the  titration 
data.  In  cases  of  excess  strong  acid,  results  for 
carbonic  acid  were  not  reliable.  (Cassar-FRC) 
W81-03212 
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COST  EFFECTIVE  STREAM  AND  EFFLUENT 
MONITORING, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-02901 

TRANSPORT  MECHANISMS  IN  SEDIMENT 
RICH  STREAMS  HEAVY  METAL  AND  NUTRI- 
ENT LOAD  OF  THE  RIO  SAN  JOSE-RIO 
PUERCO  SYSTEMS, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Dept.  of  Chemistry. 
D.  K.  Brandvold,  C.  J.  Popp,  and  L.  Brandvold. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-202103, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
New  Mexico  State  University,  Las  Cruces,  Report 
No  132,  February,  1981.  35  p,  4  Fig,  8  Tab,  20  Ref 
2  Append.  OWRT-B-062-NMEX(1),  14-34-0001- 
9085. 

Descriptors:  Suspended  sediments,  "Heavy  metals. 
Bed-load,  Transport  mechanisms,  "Nutrients,  "In- 
dustrial wastes.  "New  Mexico,  Streams.  Dissolved 
solids,  "Water  pollution  sources.  Path  of  pollut- 
ants, Rio  Puerco,  Rio  San  Jose,  "Uranium  mining. 
Sediment  rich  streams. 

Because  of  the  possibility  that  uranium  mining  and 
milling  activities  could  contribute  harmful  sub- 
stances to  surface  water,  the  project  purpose  was 
to  determine  physical  and  chemical  characteristics 
of  water  and  sediments  in  the  San  Jose-Puerco 
River  system  in  New  Mexico.  Water  samples  were 
analyzed  for  general  chemistries,  sediment  load, 
nutrients,  heavy  metals  and  radioactivity.  Suspend- 
ed sediments  and  bed-load  sediments  were  ana- 
lyzed for  heavy  metals  and  radioactivity.  Dis- 
solved metals  in  the  Rio  San  Jose  were  not  elevat- 
ed with  respect  to  the  Rio  Puerco.  The  lower  Rio 
Puerco  showed  elevated  levels  of  Mo  and  V  with 
respect  to  the  Rio  Grande.  Elevated  levels  of  As, 
Cd,  Co.  Hg.  Mo,  U,  V,  and  Zn  were  found  in  Rio 
San  Jose  suspended  sediments.  Analyses  of  bed- 
load  sediments  indicated  elevated  levels  of  As,  Hg. 
and  U  in  both  the  Rio  San  Jose  and  Rio  Puerco. 
An  attempt  was  made  to  study  the  means  of  trans- 
port of  the  elevated  species. 
W8 1-02902 


CONTAMINANT  TRANSPORT  IN  HYDRO- 
GEOLOGIC  SYSTEMS, 

Texas   A   and   M   Univ..   College   Station,    Water 

Resources  Inst. 

C-S.  Chen,  and  D.  L.  Reddell. 

Available  from  the  National  Technical  Information 

Service.   Springfield.   VA   22161   as  PB81-202079. 

Price  codes:  A07  in  paper  copy.  AOl  in  microfiche. 

Techical  Report  No   114.  March.   1981.   118  p.  2 

Tab.  26  Ref  4  Append.  OWRT-A-048-TEX(  1 ).  14- 

34-0001-9046.  14-34-0001-0146.  14-34-0001-1146. 

Descriptors;  "Heat  transfer.  '^Pollutants.  "Geohy- 
drologic  boundaries.  "Geohydrology.  "Ion  trans- 
port. "Mathematical  models.  "Aquifer  testing. 
Groundwater  movement.  Basefiow,  Inorganic 
compounds.  Ions.  Model  studies.  Aquifers.  Aquifer 
systems.  Aquifer  characteristics.  Temperature  gra- 
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dient,  Thermal  stratification,  Thermal  conductiv- 
ity, Thermal  capacity.  Isotherms. 

The  transportation  process  of  a  specific  conserva- 
tive ion  species  is  analogous  to  transport  of  heat  in 
the  system.  Analytical  models  of  hot  water  injec- 
tion into  groundwater  aquifers  were  developed. 
Two  models  were  developed  to  examine  the  influ- 
ence of  a  caprock  of  finite  thickness  on  the  thermal 
response  of  an  aquifer.  Model  I  assumed  a  linear 
vertical  temperature  gradient  in  the  caprock,  ap- 
proachable in  a  caprock  of  relatively  small  thick- 
ness; model  II  allowed  this  gradient  to  be  nonlin- 
ear. For  model  I,  a  steady  state  and  unsteady  state 
solution  for  water  temperature  distribution  sur- 
rounding an  injection  well  were  obtained;  while 
model  III  yielded  a  steady  state  and  two  unsteady 
state  solutions,  one  for  a  short-time  and  one  for  a 
long-time  period.  A  graphical  technique  was  de- 
veloped to  determine  four  pertinent  aquifer  ther- 
mal properties;  horizontal  thermal  conductivity 
and  thermal  capacity  of  the  aquifer;  vertical  ther- 
mal conductivity  and  thermal  capacity  of  the  ca- 
prock. The  caprock  thickness  was  found  to  influ- 
ence aquifer  temperature  distribution  only  when 
the  time  after  injection  is  long.  (Zielinski-IPA) 
W8 1 -02907 


THE  BIODEGRADATION  OF  2,4,6-TRICH- 
LOROPHENOL  IN  THE  DELAWARE  RIVER 
WATER  AND  SEDIMENTS  AND  IN  URBAN 
RUNOFF, 

Rutgers  -  The  Stale  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Environmental  Science. 
L.  A.  Blades-Fillmore. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB81-202129, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Master  of  Science  Thesis.  October,  1980.  121  p,  31 
Fig,  16  Tab,  63  Ref,  Append.  OWRT-B-071-NJ(1). 

Descriptors:  *Biodegradation,  Pollution  load.  Pol- 
lutants, *Phenols,  *Industrial  wastes,  *Delaware 
River,  *Halogenated  pesticides.  Sediments,  Degra- 
dation, Microbial  degradation,  Biocontrol,  Rivers, 
Environmental  protection.  Water  pollution 
sources.  Phenolic  pesticides,  Chlorinated  hydro- 
carbons. Sediment-water  interfaces.  Urban  runoff. 
Runoff,  Water  quality,  Gas  chromatography. 
Chromatography. 

This  EPA  Priority  Pollutant  (246-TCP)  was  select- 
ed because  it  has  been  found  in  the  Delaware 
River  at  about  one  microgram/liter  (mgpl),  and 
since  has  documented  hazardous  effects.  EPA's  24- 
hour  water  quality  standard  is  52  mgpl;  50  mgpl 
was  used  as  the  experimental  concentration.  Simu- 
lated reservoirs,  established  from  sampling  sites 
covering  the  industrialized  stretch  of  the  Delaware 
River,  modeled  water  alone  and  the  sediment/ 
water  interface  (SWI).  Several  biodegradation  phe- 
nomena were  observed  in  monitoring  246-TCP 
disappearance  by  gas  chromatography.  Regarding 
the  SWI,  biodegradation  occurred  insignificantly 
in  the  water  column,  but  significantly  by  microor- 
ganisms attached  to  the  surface.  Regression  analy- 
sis showed  no  significant  relationship  between  sam- 
pling site  and  biodegradation  rate.  Presence  of 
other  carbon  sources  decreased  246-TCP  biodegra- 
dation 25-40%.  A  10-degree  temperature  decrease 
slowed  biodegradation  by  factors  of  1.4  and  2.3  for 
SWI  and  water  alone,  respectively.  Biodegradation 
kinetics  in  water  was  found  related  to  the  initial 
246-TCP  concentration,  but  not  directly  propor- 
tional, and  was  neither  first  nor  zero  order.  In 
urban  runoff  before/after  a  storm  event,  246-TCP 
degraded  slower  in  runoff  than  in  the  receiving 
waters,  which  degrade  246-TCP  at  the  same  rate  as 
prior  to  runoff  infiux.  (Zielinski-IPA) 
W8 1-02909 


DATA  ON  GROUND-WATER  QUALITY  WITH 
EMPHASIS  ON  RADIONUCLIDES,  SARA- 
SOTA COUNTY,  FLORIDA. 

Geological  Survey.  Tallahassee.  FL.  Water  Re- 
sources Div. 

H.  Sutcliffe.  Jr..  and  R.  L.  Miller. 
Available  from  the  OFSS.  USGS  Box  25425.  Fed. 
Ctr..  Denver.  CO  80225.  Price:  $2.00  in  paper 
copy.  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1223.  1981.  13  p.  1  Fig.  1 
Tab.  10  Ref 


Descriptors:  *Groundwater,  *Water  quality. 
Water  supply,  *Uranium  radioisotopes,  *Radium 
radioisotopes.  Chemical  analysis.  Sampling,  Data 
collections.  Water  management,  'Florida,  Sarasota 
County,  Path  of  pollutants. 

A  compilation  of  analytical  results  are  presented 
for  selected  radiochemical  and  chemical  character- 
istics for  200  groundwater  samples  collected  from 
92  wells  in  Sarasota  County,  Fla.  Radium-226  anal- 
ysis was  made  on  160  of  the  water  samples  and  80 
samples  equaled  or  exceeded  the  5  picocuries  per 
liter  maximum  contaminant  level  established  by  the 
National  Interim  Primary  Drinking  Regulations. 
(USGS) 
W8 1-02926 


DIRECT  PHOTOLYSIS  OF  HEXACYANOFER- 
RATE  COMPLEXES;  PROPOSED  APPLICA- 
TIONS  TO   THE   AQUATIC   ENVIRONMENT, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 

Fisheries,  and  Wildlife. 

S.  J.  Broderius,  and  L.  L.  Smith,  Jr. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA  22161   as  PB80-151558, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-003,  January,  1980.  59  p,  14  Fig,  9  Tab, 

39  Ref,  1  Append.  R805291. 

Descriptors:  *Chemical  reactions,  *Cyanide, 
Water  pollution,  *Water  pollution  sources,  *Iron 
compounds.  Water  depth.  Wavelengths,  Water 
temperature.  Hydrogen  ion  concentration.  Kinet- 
ics, Photolysis,  Light  penetration.  Photolysis. 

The  photochemical  response  of  hexacyanoferrate 
(II)  and  (III)  complexes  under  natural  light  condi- 
tions in  natural  bodies  of  water,  both  near  the 
surface  and  as  a  function  of  depth,  was  investigated 
to  allow  evaluation  of  the  relative  importance  of 
these  compounds  as  sources  of  toxic  hydrocyanic 
acid  (HCN)  in  natural  waters.  Light  of  wave- 
lengths <480  nm  is  active  in  the  photolysis  reac- 
tions and  the  reaction  rates  are  increased  with 
decreasing  pH  in  the  range  9.0-6.6,  with  decreasing 
pH  in  the  range  9.0-6.6,  with  decreasing  tempera- 
ture, and  with  decreasing  concentration.  The  pho- 
tolysis reactions  can  be  approximately  described  by 
first-order  kinetics  for  concentrations  up  to  100 
microgram  per  liter.  The  minimum,  near  surface, 
midday  direct  half-lives  for  hexacyanoferrate  (II) 
solutions  containing  100  microgram  per  liter  CN 
ranged  from  about  50  min  in  late  fall  to  about  18 
min  in  mid  summer  at  St.  Paul,  Minnesota.  The 
comparable  half-lives  for  hexacyanoferrate  (III) 
were  160  mm  and  64  min.  The  half-lives  and  the 
amplitude  of  their  seasonal  variation  should  in- 
crease with  increasing  northern  latitude.  The  pho- 
tolysis rate  at  various  fixed  depths  in  a  natural 
water  column,  when  compared  with  that  at  the 
surface,  decreases  exponentially  with  depth,  but 
the  reactions  are  enhanced  by  turbidity.  The  po- 
tentially rapid  photodecomposition  of  iron-cyan- 
ides with  the  formation  of  HCN  suggests  that  this 
phenomenon  may  be  of  toxicological  importance 
under  certain  environmental  conditions.  (Bramb- 
ley-SRC) 
W8 1-02945 


GEOLOGICAL  AND  HYDROCHEMICAL  SEN- 
SITIVITY OF  THE  EASTERN  UNITED  STATES 
TO  ACID  PRECIPITATION, 

Brookhaven  National  Lab.,  Upton,  NY. 

G.  R.  Hendrey.  J.  N.  Galloway,  S.  A.  Norton,  C. 

L,  Schofield.  and  P.  W.  Shaffer. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-024.  January.  1980.  1 10  p.  43  Fig.  12  Tab. 

105  Ref  lA  79-D-X0672. 

Descriptors:  *Acid  rain.  *Bedrock.  'Alkalinity. 
'Hydrogen  ion  concentration.  Streams.  Geologic 
mapping.  Fish.  Soil  chemistry.  Environmental  ef- 
fects. Aquatic  life.  Model  studies.  Eastern  United 
States. 

A  new  analysis  of  bedrock  geology  maps  of  the 
eastern  U.  S.  constitutes  a  simple  model  for  pre- 
dicting areas  which  might  be  impacted  by  acid 
precipitation  and  it  allows  much  greater  resolution 
for  detecting  sensitivity  than  has  previously  been 


available  for  the  region.  Map  accuracy  has  been 
verified  by  examining  current  alkalinities  and  pH's 
of  waters  in  several  test  states,  including  Maine, 
New  Hampshire,  New  York,  Virginia  and  North 
Carolina.  In  regions  predicted  to  be  highly  sensi- 
tive, alkalinities  in  upstream  sites  were  generally 
low,  <  200  microequivalents  per  liter.  Many  areas 
of  the  eastern  U.S.  are  pinpointed  in  which  some  of 
the  surface  waters,  especially  upstream  reaches, 
may  be  sensitive  to  acidification.  Pre-1970  data 
were  compared  to  post- 1975  data,  revealing 
marked  declines  in  both  alkalmity  and  pH  of  sensi- 
tive waters  of  two  states  tested.  North  Carolina, 
where  pH  and  alkalinity  have  decreased  in  80%  of 
38  streams  (p  <  0.001)  and  New  Hampshire, 
where  pH  in  90%  of  49  streams  and  lakes  has 
decreased  (p  <  0.001)  since  1949.  These  sites  are 
predicted  to  be  sensitive  by  the  geological  map  on 
the  basis  of  their  earlier  alkalinity  values.  Thus  this 
mapping  of  sensitive  areas  is  validated  by  the  ob- 
served temporal  trends.  The  map  is  to  be  improved 
by  the  addition  of  a  soils  component.  Impacts  of 
acidification  on  aquatic  biota  are  reviewed  and  a 
Norwegian  model  of  impacts  on  fish  was  calibrat- 
ed and  verified  using  North  American  data. 
(Brambley-SRC) 
W81-02952 


SOURCES  AND  TRANSPORTS  OF  COAL  IN 
THE  DULUTH-SUPERIOR  HARBOR, 

Minnesota  Univ  -Duluth.  Dept.  of  Physics. 
M.  Sydor,  and  K.  Stortz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-147283, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-007,  January,  1980.  94  p,  37  Fig,  10  Tab, 
48  Ref.  R-803952. 

Descriptors:  'Lake  Superior,  'Particulate  matter, 
'Dusts,  'Coal,  'Mass  transfer,  Water  pollution 
sources.  Winds,  Mathematical  models.  Harbors, 
Ships,  Transportation,  Remote  sensing.  Albedo, 
Path  of  Pollutants. 

Dispersion  of  particulates  from  the  ORTRAN  coal 
transshipment  facility  was  investigated  to  estimate 
the  input  of  coal  dust  into  Duluth  harbor  and  to 
determine  the  transport  of  coal  particulates  to 
Lake  Superior.  A  numerical  model  was  used  to 
discuss  dispersal  of  contaminants  and  determine 
the  residence  time  of  pollutants  in  the  waterway. 
The  model  was  verified  using  measurements  of 
water  levels,  currents,  and  water  quality  param- 
eters. Windblown  dust  was  the  major  source  of 
coal  particulates  for  the  harbor,  resulting  from 
wind  action  on  the  pile,  and  pile  grooming  by 
caterpillar  tractors.  About  20  metric  tons  of  coal 
particulates  are  deposited  in  the  harbor  annually. 
The  ship  loading  operation  is  a  major  source  of 
coarse  particulates,  and  this  material  is  further 
dispersed  by  resuspension  due  to  ship  traffic.  The 
concentration  of  coal  particulate  in  the  shipping 
channels  ranges  from  1-20  microgram/1,  roughly 
0.1%  of  the  average  concentration  of  the  suspend- 
ed solids  in  the  harbor.  Less  than  1%  of  the  coal 
dust  (50-250  kg/yr)  moves  from  the  habor  water 
into  the  lake.  The  numerical  model  for  the  harbor 
was  used  to  estimate  the  transport  of  resuspended 
material  to  Lake  Superior.  Remote  sensing  data 
correlated  with  measurements  of  dustfall  and  snow 
refiectivity  were  used  to  identify  the  major  dust 
sources  in  the  harbor.  (Brambley-SRC) 
W81-02953 


EFFECTS  OF  ACID  PRECIPITATION  ON  SOIL 
LEACHATE  QUALITY,  COMPUTER  CALCU- 
LATIONS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito,  A.  L.  Page,  and  M.  E.  Frink. 
Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB80-137755, 
Price  codes:  A03  in  paper  copy.  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-015.  January.  1980.  47  p.  I  Fig.  27  Tab, 
26  Ref  B0836NAEX. 

Descriptors:  'Acid  rain.  Anions,  Cations,  'Envi- 
ronmental effects,  'Soil  chemistry.  Computer  pro- 
grams. Equilibrium,  'New  England,  Heavy  metals. 
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Hydrogen    ion    concentration,    Cation    exchange, 
•Leachates. 

The  multipurpose  computer  program  GEOCHEM 
was  employed  to  calculate  the  equilibrium  specia- 
tion  in  23  examples  of  acid  precipitation  from  New 
Hampshire,  New  York,  and  Maine,  and  in  the  same 
number  of  mixtures  of  acid  precipitation  with  min- 
erals characteristic  of  soils  in  the  same  three  states. 
Between  100  and  200  soluble  inorganic  and  organic 
complexes  were  taken  into  account  in  each  specia- 
tion  calculation.  The  calculations  performed  on  the 
acid  precipitation  samples  showed  that  the  metals 
(including  heavy  metals)  and  the  sulfate,  chloride, 
and  nitrate  ligands  would  be  almost  entirely  in 
their  free  ionic  forms,  while  the  phosphate,  carbon- 
ate, ammonia,  and  organic  ligands  would  be  in 
their  protonated  forms.  This  result  was  independ- 
ent of  the  geographic  location  of  the  acid  precipi- 
tation and  the  month  of  the  year  in  which  the 
sample  was  collected.  The  speciation  calculations 
on  the  precipitation-soil  mineral  mixtures  showed 
that  aluminum  and  iron  levels  in  a  soil  solution 
affected  by  acid  precipitation  would  be  significant- 
ly higher  than  in  one  whose  chemistry  is  dominat- 
ed by  carbonic  acid.  The  higher  levels  found  were 
caused  by  the  lower  pH  value  of  acid  precipitation 
as  well  as  by  complexes  formed  with  inorganic  and 
organic  ligands.  It  was  also  shown  that  soil  cation 
exchangers  would  absorb  preferentially  heavy 
metals,  such  as  Cd  and  Pb,  which  are  found  in  acid 
precipitation.  (Author's  abstract) 
W8 1-02954 


FRESHWATER  MICRO-ECOSYSTEM  DEVEL- 
OPMENT AND  TESTING  OF  SUBSTITUTE 
CHEMICALS, 

Environmental     Protection     Agency,     Beltsville, 
MD.  Pesticide  Degradation  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-02956 


CONCENTRATIONS  OF  ETHOPROP  IN  THE 
SOIL  AND  RUNOFF  WATER  OF  A  SMALL 
AGRICULTURAL  WATERSHED, 

Science    and    Education    Administration,    Tifton, 

GA. 

W.  A.  Rohde,  L.  E.  Asmussen,  E.  W.  Hauser,  and 

A.  W.  Johnson. 

Agricultural  Research  Results  ARR-S-2,  October, 

1979.  14  p,  5  Fig,  4  Tab,  8  Ref. 

Descriptors;  *Water  pollution  sources,  'Pesticide 
residues,  'Agricultural  runoff,  *Ethoprop,  Leach- 
ing, Nematicides,  Agricultural  watersheds,  Storm 
seepage.  Surface  runoff. 

The  dissipation  in  soil  and  movement  in  runoff 
water  of  the  nematicide  ethoprop  (O-ethyl  S,S- 
dipropyl  phosphorodithioate)  from  Cowarts  sandy 
loam  was  studied  in  1974  and  1975  to  determine  if 
runoff  of  this  widely  used  chemical  causes  the 
pollution  of  streams  and  downstream  areas.  The 
studies  were  in  a  small  agricultural  watershed  near 
Tifton,  Georgia,  that  was  instrumented  to  measure 
surface  and  subsurface  flow.  Significant  differences 
occurred  between  years  in  both  decomposition  of 
ethoprop  in  the  soil  and  its  movement  in  the  runoff 
water.  Most  of  these  differences  are  attributed  to 
the  formulation  of  ethoprop  used.  The  movement 
of  ethoprop  in  runoff  water  after  injection  of  liquid 
ethoprop,  stated  as  a  percentage  of  the  total 
amount  applied,  was  0.1%  in  surface  runoff  and 
0.01%  in  subsurface  runoff.  From  the  granular 
formulation,  0.01%  of  the  ethoprop  moved  in  the 
surface  water,  but  no  subsurface  flow  occurred. 
Forced  runoff  from  small  plots  produced  ethoprop 
losses  of  0.42%  from  the  liquid  formulation  and 
0.02%  from  the  granular  formulation.  These  data 
indicate  that  no  hazard  to  the  environment  exists  as 
a  result  of  movement  of  ethoprop  in  surface  or 
subsurface  water.  In  excess  of  90%  of  the  ethoprop 
from  either  formulation  was  decomposed  in  the 
soil.  (Moore-SRC) 
W8 1-02965 


Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W8 1-02986 


QUALITY  OF  SURFACE  WATER  IN  THE  SU- 
WANNEE RIVER  BASIN,  FLORIDA,  AUGUST 
1968  THROUGH  DECEMBER  1977, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

R.  W.  Hull,  J.  E.  Dysart,  and  W.  B.  Mann,  IV. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-206591, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-110,  1981.  97  p,  9  Fig,  8  Tab,  21  Ref. 

Descriptors:  *Water  quality,  'Streams,  *Surface- 
groundwater  relations.  Water  analysis,  Springs, 
Sites,  Data  collections,  Sampling,  Trace  elements, 
Water  properties.  Nutrients,  Organic  matter,  Wet- 
lands, Waste  water,  'Florida,  'Suwannee  River 
basin. 

In  the  9,950-square  mile  area  of  the  Suwannee 
River  basin  in  Florida  and  Georgia,  17  surface- 
water  stations  on  9  streams  and  several  springs 
were  sampled  for  selected  water-quality  properties 
and  constituents  from  August  1968  through  De- 
cember 1977.  Analyses  from  these  samples  indicate 
that:  (1)  the  water  quality  of  tributary  wetlands 
controls  the  water  quality  of  the  upper  Suwannee 
River  headwaters;  (2)  groundwater  substantially 
affects  the  water  quality  of  the  Suwannee  River 
basin  streams  below  these  headquarters;  (3)  the 
water  quality  of  the  Suwannee  River,  and  many  of 
its  tributaries,  is  determined  by  several  factors  and 
is  not  simply  related  to  discharge;  and  (4)  develop- 
ment in  the  Suwannee  River  basin  has  had  observ- 
able effects  on  the  quality  of  surface  waters. 
(USGS) 
W8 1-02992 


THE  ENVIRONMENTAL  IMPACT  OF  COAL 
TRANSFER  AND  TERMINAL  OPERATIONS, 

Hampton  (Delon)  and  Associates,  Silver  Spring, 
MD 

L.  Pelham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-104747, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S7-80-169,  December,   1980.  4  p. 

Descriptors:  'Coal,  'Industrial  waste  water,  'Lea- 
chates, 'Runoff,  'Water  pollution  sources.  Trace 
elements.  Organic  matter.  Coal  mines,  Mine 
wastes.  Industrial  water  use,  Mineral  industry, 
Slurries,  Water  pollution  control.  Environmental 
effects.  Reclaimed  water.  Impaired  water  use. 
Available  water,  Coal  transport.  Coal  terminals, 
Coal  storage. 

Loading,  unloading,  stacking,  and  reclaiming  coal 
can  contribute  to  changes  in  water  quality  due  to 
the  interaction  of  water  with  dust  fallout  and  coal 
spillage.  Coal  stockpiles  and  storage  areas  exposed 
to  the  environment  are  a  potential  source  of  water 
pollution.  Coal  storage  piles  produce  effluents 
during  and  after  precipitation  resulting  from  the 
drainage  and  runoff  of  water.  Pollutants  include 
organic  substances,  mineral  matter,  and  trace  ele- 
ments. Slurry  transportation  of  coal  requires  large 
quantities  of  water,  although  these  amounts  are  less 
than  would  be  required  for  most  minemouth  utili- 
zations of  coal.  Water  from  short  pipelines  can  be 
recycled.  When  the  pipeline  is  long,  adequate 
water  resources  must  be  available.  Air  pollution, 
noise  and  aesthetic  impacts  also  occur  at  coal 
transfer  and  terminal  facilities,  but  can  be  lessened 
by  employing  proper  control  methods.  Coal  slurry 
transportation  depends  upon  the  availability  of 
water  in  sufficient  quantities.  Alternate  water 
supply  sources  should  be  investigated  as  part  of 
site  selection,  either  to  supplement  or  substitute 
available  freshwater  supplies.  Control  techniques 
available  for  reducing  the  impact  of  waste  water 
are:  techniques  that  reduce  runoff  and  leachate 
flow,  and  techniques  that  remove  pollutants  from 
runoff  and  leachate  wastes.  (Moore-SRC) 
W81-02961 


CHANGES  IN  QUALITY  OF  GROUNDWATER 
IN  THE  LINCOLN  AREA,  MONTANA,  1974-79, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  B.  Leonard,  W,  A.  Wood,  and  A.  J.  Boettcher. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $2.25  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1108,  November,  1980.  17  p, 
5  Fig,  2  Tab,  6  Ref. 

Descriptors:  'Water  quality,  'Groundwater, 
'Water  analysis,  'Data  collections,  Water  pollu- 
tion sources,  Waste  water,  Septic  tanks.  Wells, 
Water  sampling.  Bacteria,  Nutrients,  Drinking 
water,  'Montana,  'Lincoln. 

Water  samples  from  representative  shallow  wells 
in  Lincoln,  Mont.,  were  collected  in  March  and 
June  1979  for  analysis  to  evaluate  changes  in  qual- 
ity since  1974-75  and  possible  contamination  by 
domestic  or  agricultural  waste.  All  samples  were 
suitable  for  drinking  water  with  respect  to  the 
constituents  tested.  Tests  for  fecal  coliform  bacte- 
ria were  negative.  The  concentrations  of  dissolved 
solids,  composed  mainly  of  calcium,  magnesium, 
bicarbonate,  and  sulfate,  were  less  than  300  milli- 
grams per  liter.  Concentrations  of  sodium,  potas- 
sium, and  chloride  were  3.5  milligrams  per  liter  or 
less.  From  March  to  June,  the  maximum  concen- 
tration of  nitrate  plus  nitrite  nitrogen  (as  N)  de- 
clined from  0.57  to  0.29  milligram  per  liter  and  the 
mean  concentrations  declined  from  0.16  to  0.11 
milligram  per  liter,  probably  as  a  result  of  dilution 
of  ground  water  by  snowmelt.  The  concentrations 
in  samples  from  the  same  sites  generally  were 
lower  in  1979  than  in  1974-75.  Isolation  of  sewage 
effluent  in  shallow  zones  by  hardpan,  consumption 
of  nutrients  by  abundant  phreatophytes,  filtration 
of  bacteria  by  the  soil  or  aquifer,  and  dilution  by 
underflow  and  recharge  evidently  combine  to 
maintain  the  quality  of  the  well  waters  within 
acceptable  limits.  (USGS) 
W8 1-02976 


QUALITY  OF  WATER  IN  THE  TALLAHAT- 
CHIE RIVER  NEAR  NEW  ALBANY,  MISSIS- 
SIPPI, 


COMPARISON  OF  THE  PROPANE-AREA 
TRACER  METHOD  AND  PREDICTIVE  EQUA- 
TIONS FOR  DETERMINATION  OF  STREAM- 
REAERATION  COEFFICIENTS  ON  TWO 
SMALL  STREAMS  IN  WISCONSIN, 
Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5A. 
W81-02995 


A  THEORETICAL  ANALYSIS  OF  INTERFLOW 
OF  WATER  THROUGH  SURFACE  SOIL  HO- 
RIZONS WITH  IMPLICATIONS  FOR  MOVE- 
MENT OF  CHEMICALS  IN  FIELD  RUNOFF, 

Science   and   Education   Administration,    Durant, 

OK.  Southern  Plains  Watershed  and  Water  Quality 

Lab. 

For   primary   bibliographic   entry   see   Field   2G. 

W81-03057 


PRECIPITATION  CHEMISTRY  AND  NUTRI- 
ENT LOADING  BY  PRECIPITATION  IN  A 
TROPICAL  WATERSHED, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
W.  M.  Lewis,  Jr. 

Water  Resources  Research,  Vol  17,  No  1,  p  169- 
181,  February,  1981.  8  Fig,  5  Tab,  42  Ref. 

Descriptors:  •Precipitation(Atmospheric),  'Partic- 
ulate matter,  'Nutrients,  Lakes,  'Tropical  regions. 
Dry  seasons,  Air  pollution.  Lake  Valencia,  'Ven- 
ezuela, Watersheds,  Wet  seasons,  Nirogen  com- 
pounds. Seasonal,  Rain  forests,  Organic  matter, 
Burning,  Smoke,  Inorganic  compounds.  Water  pol- 
lution sources. 

Loading  rates  of  particulates,  organic  matter,  and 
nutrients  by  atmospheric  precipitation  varied 
greatly  with  the  season  as  measured  during  a  two 
year  study  on  the  shores  of  Lake  Valencia,  Ven- 
ezuela. This  tropical  region  experiences  an  annual 
100-day  dry  season  during  which  extensive  burn- 
ing of  vegetation  is  done.  Total  insoluble  particu- 
late matter  loading  totals  139  kg  per  hectare  per 
year,  of  which  25%  is  organic  and  75%  inorganic. 
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During  the  dry  season  the  insoluble  particulates 
dramatically  increase,  and  most  of  this  is  the  inor- 
ganic fraction.  Total  loading  rates  for  soluble  ca- 
tions are  highest  for  Na,  decreasing  through  the 
series  Mg,  Ca,  H.  NH4,  and  K.  Bicarbonate  has  the 
highest  loading  rate  among  the  soluble  anions. 
Rates  of  loading  decrease  in  the  order  chloride, 
sulfate,  nitrate,  and  phosphate.  Organic  N  and  or- 
ganic P  account  for  major  portions  of  the  total  N 
and  P  loading.  Although  loading  rates  of  soluble 
materials  are  much  higher  during  the  wet  season, 
soluble  inorganic  P,  associated  with  inorganic  par- 
ticulates, peaks  in  the  dry  season.  First  rains  bring 
very  abrupt  increases  in  most  precipitation  compo- 
nents, and  as  much  as  15%  of  the  total  annual 
loading  may  occur  within  1  or  2  weeks.  (Cassar- 
FRC) 
W8 1-03062 


THE  EFFECT  OF  SNOWMELT  ON  THE 
WATER  QUALITY  OF  FILSON  CREEK  AND 
OMADAY  LAKE,  NORTHEASTERN  MINNE- 
SOTA, 

Geological  Survey,  Saint  Paul,  MN. 

D.  I.  Siegel. 

Water  Resources  Research.  Vol  17,  No  1,  p  238- 

242,  February,  1981.  7  Fig,  1  Tab,  23  Ref 

Descriptors:  *Acidic  waters,  *Water  quality, 
*Snowmelt,  Path  of  pollutants.  Sulfates,  Sulfur 
compounds.  Sulfides.  Filson  Creek.  *Minnesota. 
Omaday  Lake.  Watersheds.  Groundwater.  Water 
pollution.  Air  pollution.  Hydrogen  ion  concentra- 
tion, Precipitation(Atmospheric),  Base  flow. 

Sulfate  concentrations  and  pH  were  studied  in  the 
Filson  Creek,  Minnesota,  watershed  to  determine 
the  source  of  sulfates  in  the  surface  waters.  This 
area  is  poorly  buffered  and  receives  acid  (less  than 
pH  5.2)  precipitation.  Two  weeks  after  the  begin- 
ning of  spring  snowmelt.  sulfate  in  the  creek  in- 
creased from  2  to  14  mg  per  liter  and  pH  decreased 
from  6.6  to  5.5.  During  base  flow  sulfate  did  not 
appreciably  increase  from  head  waters  to  mouth  of 
the  creek.  Mass  balance  calculations  showed  that 
groundwater  did  not  contribute  large  amounts  of 
sulfate  to  the  creek.  Discharge  rate  was  low,  0.003 
cu  meters  per  sec.  and  sulfate  concentrations  were 
not  sufficient  to  account  for  the  rise  in  sulfate 
levels.  Sulfate  was  apparently  retained  in  the  wa- 
tershed (10.6  kg  per  hectare)  during  the  study  by 
reduction  to  sulfides  and  precipitation  as  metallic 
sulfides  in  wetlands  and  sorbed  into  the  till. 
(Cassar-FRC) 
W8 1-03068 


STUDIES  ON  LAKE  KINNERET  (SEA  OF 
GALILEE)  WATERSHED.  I.  CHARACTERIZA- 
TION OF  WATER  AND  SUSPENDED  LOAD  IN 
LAKE  KINNERET  TRIBUTARIES, 

Technion-Israel  Inst,  of  Tech..  Haifa. 

Y.  Avnimelech. 

Water,  Air,  and  Soil  Pollution,  Vol  14,  p  451-460, 

1980.  2  Fig,  3  Tab,  11  Ref. 

Descriptors:  *Water  quality,  *Water  pollution 
sources,  *Nutrients,  'Watersheds,  *Israel,  Lake 
Kinneret,  Lakes.  Hula  Valley,  Path  of  pollutants. 
Self-purification.  Jordan  River.  Suspended  load. 
Nitrogen  compounds.  Phosphorus  compounds.  Sa- 
liimy. 

.A  study  of  the  water  quality  in  the  Lake  Kinneret. 
Israel,  watershed  was  done  by  sampling  at  seven 
sites,  four  in  the  Jordan  River  tributaries,  two  in 
the  Jordan  River,  and  one  in  the  Mesoshim  River 
where  il  enters  the  lake.  The  tributary  water  sam- 
ples showed  little  influence  from  human  activity, 
but  in  the  Jordan  itself  water  quality  parameters 
reflected  the  extensive  agriculture,  fish  ponds,  and 
human  habitation  in  the  Hula  Valley.  Electrolytes 
increased  from  373  to  419  micro-mho  between  the 
Joseph  and  Huri  bridges.  Marked  increases  were 
also  measured,  in  this  stretch  of  the  Jordan,  in 
concentrations  of  ammonium  compounds,  suspend- 
ed P.  nitrates.  Kjeldahl  N.  and  suspended  matter 
(from  algal  cells,  not  erosion).  Between  the  Huri 
and  Arik  bridges  the  Jordan  undergoes  self-purifi- 
cation as  it  flows  through  a  series  of  cascades 
which  thoroughly  mi.\  and  aerate  the  water.  Bacte- 
rial action  causes  ammonium  to  decrease  bv  half 


Water  quality  in  the  Mesoshim  River,  which  emp- 
ties into  Lake  Kinneret  near  the  Jordan,  is  similar 
to  that  in  the  Jordan  tributaries  and  reflects  the 
basaltic  composition  of  the  soil.  (Cassar-FRC) 
W81-03083 


STUDIES  ON  LAKE  KINNERET  (SEA  OF 
GALILEE)  WATERSHED.  II.  NITRIFICATION 
AND  SELF-PURIFICATION  PROCESSES  IN 
THE  JORDAN  CANYON, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 
Y.  Avnimelech,  M.  Lacher,  and  A.  Raveh. 
Water.  Air.  and  Soil  Pollution,  Vol  15,  No  1,  p  87- 
96,  1981.  3  Fig,  4  Tab,  5  Ref 

Descriptors:  *Self-purification,  *Jordan  River, 
'Ammonium  compounds.  Nitrogen  compounds. 
Phosphorus  compounds,  'Nitrification,  Nutrients, 
Lake  Kinneret,  Rivers,  Nitrates,  Path  of  pollutants. 
Chemical  reactions.  Water  quality.  Water  pollu- 
tion, Algae,  Aeration,  'Israel. 

The  Jordan  River  canyon  consists  of  a  15  km 
stretch  immediately  upstream  of  the  Jordan  River's 
inlet  into  Lake  Kinneret.  During  passage 
throughthis  section,  in  which  the  elevation  changes 
from  60  meters  above  mean  sea  level  to  209  meters 
below  mean  sea  level,  the  shallow,  turbulent  water 
cascades  over  stones  covered  by  an  algal  and  mi- 
crobial mat.  Self-purification  was  studied  in  the 
field  and  in  a  laboratory  model,  with  good  agree- 
ment in  results.  During  the  5  hours  that  the  water 
flows  through  this  stretch,  ammonium  dropped  to 
47%  of  its  original  level  (0.101  mg  per  liter), 
Kjeldahl  N  to  90%  of  its  initial  level  (1.58  mg  per 
liter),  and  organic  P  to  72%  of  its  original  level 
(0.301  mg  per  liter).  Nitrate  increased  downstream 
by  an  amount  corresponding  to  the  ammonium 
decrease.  The  reactions  were  described  using  first 
order  kinetics,  with  rate  constants  as  follows:  am- 
monium, 0.15  per  hour;  organic  N.  0.015  per  hour; 
and  organic  P.  0.065  per  hour.  (Cassar-FRC) 
W8 1-03084 


TRANSFER  OF  METHYLMERCURY  IN  AN 
EXPERIMENTAL  FRESHWATER  TROPHIC 
CHAIN-TEMPERATURE  EFFECTS, 

Bordeaux   Univ.   (France).   Lab.   of  Ecology  and 
Animal  Ecophysiology. 
F.  Ribeyre,  A.  Delarche,  and  A.  Boudou. 
Environmental  Pollution  (Series  B),  Vol  1,  No  4,  p 
259-268.  1980.  3  Fig,  1  Tab,  21  Ref 

Descriptors:  'Methylmercury,  'Mercury,  'Food 
chains,  'Temperature,  Path  of  pollutants.  Ecosys- 
tems, Trophic  level.  Aquatic  life.  Aquatic  animals. 
Water  pollution.  Algae,  Livebearers,  Rainbow 
trout.  Trout,  Chlorella,  Daphnia,  Fish,  Freshwater 
fish. 

Methylmercury  bioaccumulation  was  studied  in 
the  laboratory  using  a  4-level  aquatic  trophic 
chain,  consisting  of  Chlorella  vulgaris  (producer), 
Daphnia  magna  (primary  consumer),  Gambusia  af- 
finis  (first  rank  carnivore),  and  Salmo  gairdneri 
(second  rank  carnivore).  Transfer  of  methylmer- 
cury was  highest  at  18C  (1  pptm  in  the  food  and 
environment  accumulated  to  736  micrograms  in 
the  terminal  consumer  after  30  days)  and  less  at 
lower  and  higher  temperatures  (330  micrograms  at 
IOC  and  230  micrograms  at  26C).  At  18C  the  rate 
of  transfer  from  environment  to  terminal  consumer 
was  15%.  One  purpose  of  this  study  was  to  devel- 
op a  model  for  use  as  a  contaminant  test.  (Cassar- 
FRC) 
W81-03088 


WATER  POLLUTION  RESULTING  FROM  A 
FIRE  AT  A  TYRE  DUMP, 

Clyde  River  Purification  Board,  Glasgow  (Scot- 
land). 

G.  A.  Best,  and  B.  I.  Brookes. 
Environmental  Pollution  (Series  B),  Vol  2.  No  1.  p 
59-67.  January.  1981.  3  Fig.  2  Tab.  2  Ref 

Descriptors:  'Fishkills,  'Chemical  wastes,  'Waste 
dumps.  'Oily  water.  Pollutant  identification.  Path 
of  pollutants.  Aquatic  life.  Ultimate  disposal.  In- 
dustrial wastes.  Tires,  Rubber,  Oil  pollution.  Dis- 
asters. 


A  worked-out  limestone  quarry  used  as  a  dump  for 
15,000  tons  of  used  tires  and  unknown  amounts  of 
chemical  wastes  was  the  scene  of  a  large  fire  in 
April  1978.  Attempts  to  fight  the  fire  produced  a 
large  volume  of  toxic,  oily  water  which  escaped 
into  nearby  streams,  where  complete  elimination  of 
aquatic  life  resulted.  Concentrations  of  phenols  and 
cyanide  in  water  taken  from  streams  within  2  days 
of  the  incident  were  37-58  mg  per  liter  and  4.1-7.1 
mg  per  liter  respectively.  The  oily  material  con- 
tained over  300  mg  per  liter  phenolic  substances. 
Cyanide  could  not  be  determined  in  the  oily  mate- 
rial because  of  chemical  interference.  Further 
chromatographic  analysis  of  the  oil  showed  about 
200  different  chemicals,  including  alkenes,  alkanes, 
aromatic  hydrocarbons  and  their  derivatives,  ter- 
penes,  phenolic  compounds,  ketones,  alcohols, 
ethers,  esters,  benzothiazoles,  pyridines,  anilines, 
amines,  amides,  quinolines,  and  sulfur  compounds. 
After  a  year  of  self  purification  and  seasonal  flood- 
ing, aquatic  life  had  recovered.  Analysis  of  a  con- 
tinuing oily  leachate  showed  proportional  in- 
creases in  benzothiazoles  and  thiophenes  and  re- 
duction of  terpenes  and  ketones.  (Cassar-FRC) 
W81-03089 


MANAGING  THE  COOLING  CAPACITY  OF 
THE  UPPER  RHINE:  A  CASE  STUDY, 

Chinese  Academy  of  Science,  Peking.  Inst,  of  En- 
vironmental Chemistry. 
W.  K.  H.  Kinzelbach. 

Environmental  Management,  Vol  5,  No  1,  p  69-77, 
January,  1981.  6  Fig,  1  Tab,  16  Ref 

Descriptors:  'Mathematical  models,  'Thermal  pol- 
lution, 'Electric  power  plants.  Rivers,  Cooling 
water.  Water  pollution  sources.  Flow,  Weather 
data,  'Rhine  River. 

A  one-dimensional  temperature  model  of  the  Rhine 
River  is  evaluated  for  waste  heat  management 
purposes.  A  scheme  is  developed  that  allows  a 
chain  of  power  stations  discharging  into  the  same 
river  to  operate  their  cooling  systems  such  that  the 
total  output  of  electricity  is  maximized  and  water 
temperature  standards  are  accommodated.  This  op- 
timal operation  is  derived  using  the  river  tempera- 
ture model,  a  model  of  cooling  tower  behavior, 
and  dynamic  programming.  A  historical  set  of  flow 
and  weather  data  for  three  stations  was  used.  Maxi- 
mum electricity  production  can  be  achieved  by 
using  all  the  allowed  temperature  increases  along 
the  river.  Optimal  control  was  simulated  for  differ- 
ent standards  regulating  temperature  increase. 
Real-time  optimal  control  was  judged  not  feasible 
because  accuracy  requirements  for  flow  and 
weather  data,  which  must  be  predicted  two  to 
three  days  in  advance,  are  too  high.  (Small-FRC) 
W81-03106 


PLUTONIUM  TRANSPORT  TO  AND  DEPOSI- 
TION AND  IMMOBILITY  IN  IRISH  SEA  IN- 
TERTIDAL  SEDIMENTS, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  En- 
vironmental Sciences. 
S.  R.  Aston,  and  D.  A.  Stanners. 
Nature,  Vol  289,  No  5798,  p  581-582,  February  12, 
1981.  2  Tab,  17  Ref 

Descriptors:  'Plutonium,  'Sediments,  'Nuclear 
wastes.  Path  of  pollutants.  Water  pollution  sources. 
Sedimentation,  'Irish  Sea. 

Plutonium  levels  in  sediment  cores  collected  from 
the  intertidal  reaches  of  a  river  and  an  estuary  in 
the  eastern  Irish  Sea  10  km  south  of  Windscale,  a 
nuclear  fuel  reprocessing  plant,  reflected  dis- 
charges of  waste  over  the  1970-1978  period  with  a 
2-3  year  lag  time.  Plutonium  deposition  is  con- 
trolled by  physical  deposition  of  contaminated 
sediment  particles.  Vertical  migration  in  the  sedi- 
ment after  deposition  was  negligible.  Chemical 
leaching  of  the  sediment  cores  showed  that  75- 
100%  of  the  plutonium  was  contained  in  the  non- 
detrital  iron/manganese  phases.  The  proportion  of 
plutonium  in  these  phases  varied  with  depth,  and 
there  was  no  evidence  for  diagenetic  changes  in 
phase  association  after  burial  in  the  oxic  sediment 
layer.  (Cassar-FRC) 
W8 1-03 109 
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IMPORTANCE  OF  ORGANIC  DEBRIS  DAMS 
IN  THE  STRUCTURE  AND  FUNCTION  OF 
STREAM  ECOSYSTEMS, 

Cornell  Univ.,  Ithaca,  NY.  Div.  of  Biological  Sci- 
ences. 

R.  E.  Bilby,  and  G.  E.  Likens. 
Ecology,   Vol   61,   No   5,   p    1107-1113,   October, 
1980.  5  Fig,  3  Tab,  22  Ref. 

Descriptors:  *Organic  matter,  'Barriers,  *Ecosys- 
tems.  Carbon  cycle.  Streams.  Stream  flow.  Ob- 
struction to  flow.  Sediment,  Water  properties.  Or- 
ganic carbon,  'Natural  levels.  Organic  debris 
dams. 

A  study  was  conducted  at  the  Hubbard  Brook 
Experimental  Forest  in  the  White  Mountams  of 
New  Hampshire  to  determine  the  role  of  organic 
debris  dams  in  retaining  organic  matter  within  a 
small  stream  system.  Removal  of  all  organic  matter 
from  a  section  caused  a  significant  increase  in  the 
organic  carbon  exported  from  this  ecosystem.  Dis- 
solved organic  carbon  output  increased  18%. 
Export  of  fine  particulate  organic  carbon  increased 
632%  and  coarse  particulate  organic  matter  export 
increased  138%.  Organic  debris  dams  appeared 
extremely  important  in  accumulating  the  organic 
debris.  In  first-order  streams,  debris  dams  con- 
tained nearly  75%  of  the  standing  stock  or  organic 
matter.  In  second-order  streams  the  proportion  of 
organic  matter  held  by  these  dams  dropped  to  58% 
and  to  20%  in  third-order  streams.  (Baker-FRC) 
W81-03118 


ALIPHATIC  AND  AROMATIC  HYDROCAR- 
BONS IN  BENTHIC  INVERTEBRATES  FROM 
TWO  SITES  IN  ANTARCTICA, 

British  Antarctic  Survey,  Cambridge  (England). 
A.  Clarke,  and  R.  Law. 

Marine  Pollution  Bulletin,  Vol  12,  No  1,  p  10-14, 
January,  1981.  2  Fig,  3  Tab,  9  Ref 

Descriptors:  'Antarctica,  'Organic  compounds, 
'Benthic  fauna.  Invertebrates,  Hydrocarbons,  Oil 
pollution.  Path  of  pollutants.  Water  pollution. 
Fuels,  King  Edward  Cove,  Signy  Island,  Aromatic 
compounds,  Marine  animals. 

Marine  benthic  invertebrates  from  a  pristine  site 
and  an  inhabited  site  on  the  Antarctic  Coast  were 
analyzed  for  concentration  of  aliphatic  and  aroma- 
tic hydrocarbons.  Chromatograms  of  animals  from 
King  Edwards  Cove,  South  Georgia,  site  of  whal- 
ing operations,  showed  n-alkanes,  naphthalene, 
phenanthrene,  alkylated  aromatics  and  a  large  un- 
resolved complex  mixture  (total  hydrocarbon 
range  85.5-815.6  ng  per  g).  In  contrast,  chromato- 
grams from  animals  in  Signy  Island,  the  uninhabit- 
ed site,  had  fewer  peaks  and  no  unresolved  com- 
plex mixture  (total  hydrocarbon  range  10.1-22.8  ng 
per  g).  This  paper  suggests  that  hydrocarbons  in 
the  benthos  are  derived  from  local  sources,  not 
from  world-wide  dissemination  of  pyrolysis  prod- 
ucts of  fossil  fuels  as  described  in  a  study  of  the 
area  by  Piatt  and  Mackee,  197^.  (Cassar-FRC) 
W81-03119 


METAL  POLLUTANTS  IN  AGRICULTURAL 
SOILS  AND  THE  ST.  LOUIS  URBAN  RAIN- 
FALL ANOMALY, 

Illinois  State  Water  Survey,  Urbana. 

D.  F.  Gatz,  J.  Bartlett,  and  J.  J.  Hassett. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  1,  p  61- 

75,  1981.  5  Fig,  6  Tab,  24  Ref 

Descriptors:  'Metals,  'Soil  contamination,  'Rain- 
fall, Zinc,  Cadmium,  Lead,  Heavy  metals,  Air  pol- 
lution, 'St.  Louis  area.  Cities,  Path  of  pollutants. 
Water  pollution  sources, 

Precipitation(Atmospheric),  'Agricultural  water- 
sheds. 

Concentrations  of  Zn,  Cd,  and  Pb  were  deter- 
mined in  agricultural  soils  at  21  sites  on  two  NE- 
SW  transects  downwind  of  St.  Louis.  Missouri,  to 
evaluate  the  role  of  a  rainfall  anomaly  in  heavy 
metal  deposition.  During  a  1971-1975  study,  total 
summer  rainfall  northeast  of  the  city  was  15-30% 
greater  than  the  area  average.  Highest  concentra- 
tions in  soils  (micrograms  in  excess  of  background 
levels  per  45  cm  soil  column  with  diameter  of  1 


cm)  were  Zn,  12,400;  Cd,  109;  and  Pb,  2630,  found 
at  Granite  City,  Illinois,  close  to  St.  Louis.  Metal 
levels  decreased  sharply  with  distance  to  15  km 
from  the  city  and  then  remained  nearly  constant. 
Even  in  the  area  of  rainfall  anomaly  soil  metal 
levels  were  only  slightly  elevated  over  background 
levels.  Present  atmospheric  deposition  rates  did  not 
account  for  the  high  levels  of  metals  in  the  soil 
near  Granite  City.  It  is  more  likely  that  deposition 
from  a  Zn  smelter  which  closed  about  1960  caused 
the  high  levels.  (Cassar-FRC) 
W81-03144 


EXTRACTABLE  ORGANIC  MATTER  IN 
URBAN  STORMWATER  RUNOFF.  1.  TRANS- 
PORT DYNAMICS  AND  MASS  EMISSION 
RATES, 

California  Univ.,  Los  Angeles.  Dept,  of  Earth  and 
Space  Sciences. 

R.  P.  Eganhouse,  and  I.  R.  Kaplan. 
Environmental  Science  and  Technology,  Vol  15, 
No  3,  p  310-315,  March,  1981.  4  Fig,  4  Tab,  26  Ref 

Descriptors:  Storm  water,  Urban  areas,  'Organic 
compounds,  Los  Angeles  River,  Oil  pollution. 
Runoff,  Water  pollution  sources,  'Path  of  pollut- 
ants, Rivers,  'Storm  runoff.  Surface  waters.  Or- 
ganic matter,  'Urban  runoff 

Los  Angeles  River  water  was  sampled  during  the 
second  storm  of  the  rainy  season  on  Nov.  21,  1978, 
and  analyzed  for  solvent-extractable  organic  sub- 
stances. Five  fractions,  separated  by  thin  layer 
chromatography,  were  isolated:  total  hydrocar- 
bons, fatty  acids,  ketones,  polar  compounds,  and 
nonelutable  polar  compounds.  Measured  organic 
parameters  did  not  correlate  with  storm  flow. 
However,  most  of  the  extractables  were  associated 
with  particulate  matter  and  partitioned  between 
particulate  and  dissolved  phases  according  to  solu- 
bility. Extrapolation  of  results  to  the  entire  south- 
ern California  drainage  system  gives  9,690  metric 
tons  of  total  hydrocarbons  entering  the  ocean  an- 
nually, or  1%  of  the  annual  world  petroleum  hy- 
drocarbon input  via  urban  runoff.  (Cassar-FRC) 
W81-03156 


WATER  CHARACTERISTICS, 

Missouri  Univ.,  Kansas  City. 

G.  D.  Reed. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1117- 

1120,  June,  1980.  30  Ref. 

Descriptors:  'Literature  review,  'Water  proper- 
ties, Water  quality  management.  Water  pollution 
control,  'Water  analysis,  Water  quality. 

A  literature  review  is  presented  of  articles  dealing 
with  water  characteristics  which  were  published 
during  1979.  Studies  conducted  included  testing 
rainwater  for  acidity,  determining  the  major  ion 
concentrations  in  lakes  in  southern  Norway,  and 
determining  the  acidity  of  snow  and  rain  in  the 
Black  Forest.  Glass  electrodes  were  tested  for  their 
suitability  for  measuring  pH  in  ammonia-dosed 
boiler  feed  water,  and  a  model  was  evaluated  for 
the  description  of  pH-related  parameters  in  an  im- 
poundment. Sediment  studies  were  also  performed, 
as  were  lake  water  quality  studies.  The  anaerobic 
degradation  process  was  the  topic  of  several  stud- 
ies. Evidence  was  presented  against  the  general 
hypothesis  that  the  redox  potential  of  an  organic 
pollutant  alone  controls  its  ability  to  degrade  an- 
aerobically.  A  literature  review  by  Brannon 
showed  that  the  highly  reduced  conditions  reached 
by  anaerobic  systems  containing  substantial 
amounts  of  organic  matter  appeared  to  involve 
mixed  potentials  of  organic  oxidation-reduction 
couples.  (Small-FRC) 
W8 1-03 162 


URBAN  RUNOFF  AND  COMBINED  SEWER 
OVERFLOW, 

Environmental  Protection  Agency,  Edison.  NJ. 
R.  Field,  and  C.  Cibik. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1290- 
1307,  June.  1980.  150  Ref 
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Descriptors:  'Urban  runoff,  'Combined  sewer 
overflows,  'Sewer  systems.  Sewers,  Urban  drain- 
age. Urban  hydrology.  Hydrology,  Drainage,  Dis- 
infection, Model  studies.  Management,  'Literature 


Recent  research  in  the  area  of  urban  runoff  and 
sewer  overflow  is  cited  for  brief  review.  Rainfall 
runoff  quality  data  were  gathered  from  47  catch- 
ments in  25  cities  and  assembled  on  a  storm  event 
basis  to  study  the  characteristics  of  storm  runoff 
and  its  effects.  Indicator  bacteria  and  pathogen; 
were  taken  from  waste  water,  urban  streams  and 
stormwater  in  another  study  conducted  in  Balti- 
more, Md.  Quality  of  urban  runoff  was  also  studied 
in  Burlington,  Canada;  Northern  Guam;  Durban, 
South  Africa;  Denver,  Colorado;  the  Delaware 
River;  and  Berkeley  Hills,  California.  The  develop- 
ment of  urban  hydrology  was  reviewed  in  several 
areas.  The  understanding  of  the  impact  of  pollut- 
ants on  receiving  waters  was  enlarged  through 
several  research  projects  including  ones  in  Knox- 
ville,  Tennessee;  Lodi,  New  Jersey;  Los  Angeles; 
Newark,  Delaware;  Hawaii;  San  Jose,  California, 
and  additional  sites.  Urban  stormwater  runoff  stud- 
ies using  transient  flow  models  were  used  to  study 
proper  management  of  runoff  events.  Control  of 
combined  sewer  overflows  was  examined  from  the 
viewpoint  of  source  controls,  collection  system 
controls,  and  off-line  storage  and  treatment.  Stud- 
ies also  dealt  with  the  treatment  and  disinfection  of 
stormwater  runoff  and  combined  sewer  overflows. 
(Baker-FRC) 
W81-03I76 


BIOACCUMULATION  AND  BIOAMPLIFICA- 
TION  OF  MERCURY  DERIVATIVES  BY  A 
TERTIARY  CONSUMER:  SALMO  GAIRDNERI 
-  TEMPERATURE  EFFECTS.  (BIOACCUMU- 
LATION ET  BIOAMPLIFICATION  DES  DE- 
RIVES DU  MERCURE  PAR  UN  CONSOMMA- 
TEUR  DE  TROISIEME  ORDRE:  SALMO 
GAIRDNERI  -  INCIDENCES  DU  FACTEUR 
TEMPERATURE), 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 
gie  Animale. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-03191 


RAINFALL  INPUT  OF  TOXAPHENE  TO  A 
SOUTH  CAROLINA  ESTUARY, 

South  Carolina  Univ.,  Columbia.  Dept,  of  Chemis- 
try. 

H.  W.  Harder,  E.  C.  Christensen,  J.  R.  Matthews, 
and  T.  F.  Bidleman, 

Estuaries,  Vol  3,  No  2,  p  142-147,  June,  1980,  3 
Fig,  2  Tab,  23  Ref 

Descriptors:  'Estuaries,  'Toxaphene,  'Rainfall, 
Precipitation(Atmospheric),  'Insecticides,  South 
Carolina,  Pesticide  residues,  Polychlorinated  bi- 
phenyls,  DDT,  Pollutants,  Water  pollution.  Air 
pollution,  Chlorinated  hydrocarbon  pesticides. 
Path  of  pollutants. 

Toxaphene  in  rainfall  over  a  South  Carolina  salt 
marsh  increased  from  background  levels  to  vari- 
able high  levels  (12-497,  mean  157  ng  per  kg)  in 
July  and  August,  the  season  of  heaviest  agricultur- 
al use.  Mean  concentration  of  polychlorinated  bi- 
phenyls  was  7.5  ng  per  kg;  DDT,  1.4  ng  per  kg; 
and  DDE,  0.5  ng  per  kg.  Airborne  toxaphene 
concentrations  ranged  from  0.33-7.2  ng  per  kg  air. 
Estimated  rainfall  input  of  toxaphene  during  June- 
September  1977  for  the  26  sq  km  North  Inlet 
estuary  was  1.2  kg.  Separate  experiments  showed 
that  dry  deposition  of  toxaphene  accounted  for  less 
than  15%  of  the  total.  (Cassar-FRC) 
W81-03193 


NITROGEN  BALANCE  IN  SMALL  RIVER 
BASINS  UNDER  AGRICULTURAL  AND  FOR- 
ESTRY USE, 

Akademiya  Nauk  SSSR.  Pushchino.  Inst,  of  Agro- 
chemistry  and  Soil  Sciences. 
V.  N.  Kudeyarov.  and  V.  N.  Bashkin. 
Water,  Air,  and  Soil  Pollution,  Vol  14.  No  1,  p  23- 
27,  1980.  3  Tab,  5  Ref 

Descriptors:  'Nitrogen  cycle,  'Fertilizers,  'River 
basins.  'Agriculture,  'Forests,  Water  pollution  ef- 
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fects,  Water  pollution  sources,  Nitrogen  com- 
pounds, Watersheds(Basins),  'Russia,  Tadenka 
River,  Skniga  River,  Nitrates,  Ammonium  com- 
pounds, Path  of  pollutants. 

Two  small  river  basins  in  Russia,  one  forested  and 
one  agricultural,  with  identical  soils  and  climatic 
conditions  were  used  in  a  comparison  of  nitrogen 
balances.  In  the  forested  Tadenka  River  basin, 
nitrogen  balance  was  practically  compensated 
(inflow  76,000  kg  per  year,  outflow  75,000  kg  per 
year).  The  water  contained  no  ammonium  com- 
pounds; nitrate  and  organic  N  was  less  than  0.5  mg 
per  liter.  The  intensely  farmed  Skniga  River  basin 
had  2746  tons  N  input  and  2315  tons  output  in 
1977.  Of  the  total  input,  77.3%  was  from  chemical 
fertilizers.  Surface  and  groundwater  losses  were 
20.7%.  Mean  annual  concentration  of  total  N  in 
surface  water  was  3.5  mg  per  liter,  nitrate-N  2.1 
mg  per  liter.  Before  farming  began  in  this  area  in 
1967,  N  balance  was  -12.2  kg  per  hectare.  It  was 
4-15.5  kg  per  hectare  in  1977.  Groundwater  N 
increased  from  0.8  to  6.5  mg  per  liter  over  the  10 
year  period.  (Cassar-FRC) 
W8 1-03 199 


THE  ABSORPTION  OF  TRITIUM  GAS  BY 
ENGLISH  SOILS,  PLANTS  AND  THE  SEA, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

J.  A.  Garland,  and  L.  C.  Cox. 

Water,  Air,  and  Soil  Pollution,  Vol  14,  p  103-114, 

1980.  3  Fig,  5  Tab,  20  Ref 

Descriptors:  *Tritium,  'Absorption,  *Plant  physi- 
ology, *Soil  physical  properties.  Path  of  pollutants. 
Radioisotopes,  'England,  *Sea  water.  Air  pollu- 
tion. 

Absorption  of  tritium  gas,  released  to  the  atmos- 
phere from  light  sources  and  nuclear  reactors,  was 
measured  in  soils,  plants,  and  sea  water  in  southern 
England.  Deposition  velocity  of  the  soil  absorption 
process  ranged  from  0.01  to  0.1  cm  per  sec.  Soil 
temperature  and  type  had  less  effect  on  the  process 
than  did  the  season  of  the  year,  with  the  maximum 
values  in  late  summer  and  early  fall  and  minimum 
values  in  winter  and  spring.  The  sea  surface,  dis- 
tilled water,  and  vegetation  proved  to  be  negligible 
sinks  for  tritium  gas.  The  dose  of  tritium  gas  to 
persons  living  close  to  an  emission  source  was 
calculated  to  be  1/8  of  that  produced  by  an  equal 
release  of  tritiated  water  vapor.  The  rate  of  de- 
struction by  the  soil  surface  was  sufficient  to  ac- 
count for  the  lifetime  of  tritium  in  the  atmosphere, 
estimated  from  hemisphere  budget  considerations. 
(Cassar-FRC) 
W81-03204 


THE  EFFECT  OF  PH  ON  THE  RETENTION 
OF  CU,  PB,  ZN  AND  CD  BY  CLAY-HUMIC 
ACID  MIXTURES, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
D.  Hatton,  and  W.  F.  Pickering. 
Water,  Air,  and  Soil  Pollution,  Vol   14,  p  13-21, 
1980.  4  Fig,  25  Ref 

Descriptors:  'Heavy  metals,  'Humic  acids,  'Che- 
lation, 'Organic  acids,  'Aquatic  systems,  Copper, 
Lead,  Zinc,  Cadmium,  Tannic  acid.  Clays,  Organic 
matter.  Chemical  reactions.  Path  of  pollutants,  Hy- 
drogen ion  concentration.  Adsorption. 

The  amount  of  metal  ions  (Cu,  Pb,  Zn,  and  Cd) 
sorbed  by  clay-humic  acid  mixtures  increased  with 
increasing  pH  over  the  range  3-6.  When  clay- 
cellulose  or  illite-humic  acid  samples  were  used  as 
adsorbents,  uptake  of  metal  ions  was  additive. 
However,  when  humic  acid  and  Na(-f )  form  clays 
were  used,  adsorption  was  reduced,  especially  in 
the  case  of  Cu  and  Zn.  because  of  component 
interactions.  Organic  acids  dominated  the  adsorp- 
tion process  in  acidic  media,  but  in  pH  6-7  virtually 
all  the  metal  ion  was  retained  by  the  clay.  This 
process  was  in  competition  with  the  ability  of  the 
organic  matter  to  form  soluble  metal  humates. 
When  tannic  acid  was  substituted  for  humic  acid, 
the  4  metal  ions  formed  compounds  of  limited 
solubility  over  a  certain  pH  range  (4.5  for  Cu  and  7 
for  Cd).  (Cassar-FRC) 
W8 1-03205 


FLUORIDE  DISTRIBUTION  AND  DISPER- 
SION PROCESSES  ABOUT  AN  INDUSTRIAL 
POINT  SOURCE  IN  A  FORESTED  COASTAL 
ZONE, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Chem- 
istry. 

M.  B.  Hocking,  D.  Hocking,  and  T.  A.  Smyth. 
Water,  Air,  and  Soil  Pollution,  Vol  14,  p  133-157, 
1980.  3  Fig,  10  Tab,  58  Ref 

Descriptors:  'Fluorides,  'Smelters,  'Air  pollution, 
'Path  of  pollutants.  Forest  soils.  Water  pollution 
sources.  Soil  contamination.  Aluminum  smelters. 
Marine  animals.  Coasts,  Industrial  wastes.  Metal- 
lurgy. 

Fluoride  concentrations  of  air,  water,  soil,  vegeta- 
tion, and  marine  samples  were  measured  in  the 
vicinity  of  an  aluminum  smelter  at  Kitimat,  British 
Columbia.  Ambient  air  fluoride  concentrations 
varied  widely,  depending  on  wind  speed  and  direc- 
tion and  variations  in  smelter  operating  conditions. 
Rainfall  had  no  apparent  correlation  with  fluoride 
concentrations.  F  levels  in  surface  waters  were  not 
related  to  wind,  precipitation,  or  smelter  discharge 
rates,  but  a  creek  closest  to  the  smelter  showed 
generally  higher  levels.  Marine  water  analyses  in- 
dicated a  localized  F  rich  surface  layer;  bottom 
sediments  were  not  F  enriched.  Surface  soil  F 
concentrations  were  high  near  the  smelter  and 
decreased  with  distance.  Moss  samples  contained 
high  levels  of  F,  up  to  9.2  micrograms  per  g  in  dry 
samples.  Western  hemlock  foliage  contained  more 
F  in  older  leaves  than  in  newer  leaves,  and  more  at 
the  top  of  the  tree  than  at  the  bottom.  F  levels  in 
marine  plants  and  animals  indicated  that  dispersion 
in  the  marine  environment  was  less  than  in  the 
atmosphere.  Bivalves  and  barnacles  contained  very 
low  quantities  of  F,  and  amphipods,  very  high 
quantities.  (Cassar-FRC) 
W81-03206 


INFLUENCE  OF  HUMATE-SOLUTE  INTER- 
ACTIONS ON  AQUEOUS  HEAVY  METAL  ION 
LEVELS, 

Newcastle  Univ.  (Australia),  Dept.  of  Chemistry. 
A.  Beveridge,  and  W.  F.  Pickering. 
Water,  Air,  and  Soil  Pollution,  Vol  14,  p  171-185, 
1980.  1  Fig,  6  Tab,  28  Ref. 

Descriptors:  'Heavy  metals,  'Humic  acids,  'Che- 
lation, Solubility,  (Drganic  matter.  Copper,  Lead, 
Zinc,  Cadmium,  Metals,  'Hydrogen  ion  concentra- 
tion. Water  pollution  control. 

Removal  of  heavy  metal  ions  (Cu,  Pb,  Zn,  and  Cd) 
from  aqueous  solution  by  humic  acid  suspensions 
depended  on  several  factors.  As  the  pH  of  the 
solution  increased,  the  amount  of  metal  ion  ad- 
sorbed increased  until  the  threshold  value  required 
for  partial  dissolution  of  the  solid  and  formation  of 
soluble  metal  humates  was  exceeded.  The  pH  of 
maximum  absorption  varied  with  the  metal  ion  (Pb 
and  Cu,  pH  5.8-7.6,  and  Cd  and  Zn,  pH  6.0-8.0) 
and  the  character  of  the  humic  acid.  The  heavy 
metals  were  adsorbed  at  lower  pH  and  to  a  greater 
degree  than  Mg  and  Ca.  The  presence  of  other 
ligands.  some  of  which  are  present  in  waste  waters 
or  are  derived  from  plant  metabolism  (EDTA, 
nitrilotriacetic  acid,  citrate,  glycine,  cysteine,  oxa- 
late, tartrate,  ethylenediamine  bipyridyl)  affected 
the  pH  of  maximum  adsorption,  generally  increas- 
ing the  final  solution  levels.  (Cassar-FRC) 
W8 1-032 11 


DISTRIBUTION  AND  ECOLOGY  OF  MARINE 
FUNGI  IN  SIERRA  LEONE  (TROPICAL  WEST 
AFRICA), 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
A.  A.  Aleem. 

Botanica  Marina,  Vol  23,  No  11,  p  679-688,  No- 
vember. 1980.  6  Fig,  7  Tab,  31  Ref 

Descriptors:  'Marine  fungi,  'Ecology,  Distribu- 
tion patterns.  Tropical  regions.  Climatology,  Man- 
grove swamps.  Fungi,  Microorganisms,  Sierra 
Leone,  West  Africa,  Ocean  currents,  'Africa. 

The  distribution  and  seasonal  variations  of  higher 
marine  fungi  along  the  coasts  of  Sierra  Leone  were 
studied  with  particular  reference  to  the  mangrove 


habitat.  Twenty-seven  different  species  were  iden- 
tified, comprising  three  Phycomycetes,  14  Asco- 
mycetes  and  10  Deuteromycetes.  The  mangrove 
mycota  displayed  a  seasonal  periodicity,  increasing 
in  number  of  species  and  growth  intensity  during 
the  wet  season.  No  distinct  vertical  zonation  was 
noted  in  the  lignicolous  fungi  which  inhabited  the 
mangrove.  A  comparison  was  made  between  the 
geographical  distribution  of  the  higher  marine 
fungi  under  consideration  and  those  on  the  other 
side  of  the  Atlantic  Ocean  as  well  as  in  the  Pacific 
and  Indian  Oceans.  The  close  affinity  found  be- 
tween Eastern  and  Western  Atlantic  mycota  could 
be  explained  by  the  current  gyres  to  the  north  and 
south  of  the  equator  and  their  role  in  transporting 
mangrove  seeds,  wood  and  associated  fungi  be- 
tween the  African  and  American  coastlines. 
(Baker-FRC) 
W81-03214 


A  REVIEW  OF  WATER  QUALITY  PROBLEMS 
CAUSED  BY  VARIOUS  OPEN  DISTRIBUTION 
STORAGE  RESERVOIRS, 

Keyes  Associates,  Providence,  RI. 
J.  J.  Morra. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  4,  p  316-321,  1980.  4  Ref. 

Descriptors:  'Drinking  water,  'Storage  reservoirs. 
Reservoir  management,  'Water  pollution  sources. 
Water  quality.  Public  health.  Reviews,  Evaluation. 

Contamination  of  finished  water  contained  in  open 
storage  is  discussed.  Uncovered  tanks  and  reser- 
voirs can  be  contaminated  by  airborne  contami- 
nants such  as  industrial  pollutants  and  contami- 
nants transported  by  surface  water  runoff  There 
can  also  be  groundwater  contaminants,  and  chemi- 
cal reactions  in  the  reservoir  can  cause  contamina- 
tion of  the  drinking  water.  Animal  and  bird  drop- 
pings are  a  possible  source  of  bacterial  contamina- 
tion, and  algae  or  other  aquatic  organisms  can 
cause  problems.  Water  quality  problems  in  a  New 
England  open  distribution  storage  reservoir  with  a 
112  mg  capacity  were  found  to  be  caused  by 
roosting  herring  gulls  that  visited  the  reservoir 
after  dining  at  a  nearby  landfill.  Most  studies  of 
open  reservoirs  show  no  increase  or  decrease  in 
water  quality  associated  with  open  storage,  but  the 
potential  for  contamination  is  generally  recog- 
nized. All  new  finished  water  reservoirs  must  be 
covered.  Existing  open  reservoirs  can  be  covered, 
and  the  economic  justification  for  covering  is  a 
function  of  size,  setting,  and  the  real  or  probable 
threat  to  public  health  posed  by  the  facility. 
(Small-FRC) 
W8 1-032 18 


5C.  Effects  Of  Pollution 


EFFECTS  OF  HERBICIDE  USAGE  ON  WATER 
QUALITY  OF  SELECTED  STREAMS  IN  WYO- 
MING, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
D.  L.  Butler. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver.  CO  80225,  Price:  S3. 25  in  paper 
copy,  $5.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1110,  December,  1980.  17  p, 
2  Fig,  5  Tab,  8  Ref. 

Descriptors:  'Water  quality,  'Herbicides,  Weed 
control,  'Water  pollution  effects,  'Streams,  Water 
sampling.  Sites,  Data  collections.  Water  analysis. 
Bottom  sampling.  Pesticide  residues,  'Wyoming, 
North  Platte  River. 

During  1977  and  1978  the  Wyoming  Department 
of  Agriculture,  in  conjunction  with  county  weed 
and  pest  control  districts,  conducted  a  noxious- 
weed-control  program  in  Wyoming.  The  herbi- 
cides primarily  used  were  picloram,  2,4-D,  and 
dicamba.  The  U.S.  Geological  Survey,  in  coopera- 
tion with  the  Wyoming  Department  of  Agricul- 
ture, sampled  and  analyzed  water  from  selected 
streams  for  these  herbicides  plus  silvex;  2,4,5-T; 
and  2,4-DP.  This  report  contains  data  for  samples 
collected  during  1977  and  1978.  The  most  com- 
monly detected  herbicides  in  water  samples  were 
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2,4-D  with  41%  nonzero  values  and  picloram  with 
34.5%  nonzero  values.  Herbicide  occurrence  in 
bottom-material  samples  was  uncommon;  dicamba 
was  found  with  9%  nonzero  values.  The  maximum 
herbicide  concentration  in  water  was  1.1  micro- 
grams per  liter  of  2,4-D,  and  the  maximum  herbi- 
cide concentration  in  bottom  material  was  8.0  mi- 
crograms per  kilogram  of  2,4-D.  Based  on  availa- 
ble toxicity  data  and  water-quality  criteria,  these 
herbicide  concentrations  do  not  constitute  danger- 
ous or  harmful  concentrations  to  humans  or  to  the 
environment.  (USGS) 
W8 1-02924 


PREIMPOUNDMENT  WATER  QUALITY  OF 
THE  WILD  RICE  RIVER,  NORMAN  COUNTY, 
MINNESOTA, 

Geological    Survey,    St.    Paul.    MN.    Water    Re- 
sources Div. 
L.  H.  Tornes. 

Available  from  the  National  Technical  Information 
Service,  Sprmgfield,  VA  22161  as  AD-A095542, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-79.  1980.  36  p,  16  Fig,  3  Tab,  24  Ref 

Descriptors:  *Water  quality,  *Preimpoundment, 
♦Multipurpose  reservoirs.  Water  sampling,  *Base- 
line  studies.  Sites,  Data  collections.  Water  proper- 
ties. Water  analysis.  Water  pollution  effects,  Pesti- 
cides, Bacteria,  Nutrients,  Phytoplankton,  ♦Minne- 
sota, *Wi!d  Rice  River(MN),  *Norman 
County(MN). 

Water  samples  have  been  collected  at  two  sites  on 
the  Wild  Rice  River  since  September  1974  to  es- 
tablish baseline  water-quality  characteristics  before 
construction  of  a  reservoir  for  recreation  and  flood 
control  near  Twin  Valley,  Minn.  A  decline  in 
water  quality  between  the  sites  is  shown  by  mean 
total  phosphorus  concentrations,  which  increase 
from  0.06  to  0.10  milligram  per  liter  downstream, 
and  mean  turbidity,  which  increases  from  12  to  24 
units  downstream.  Phosphorus  and  ammonia  con- 
centrations, as  high  as  0.31  and  2.7  milligrams  per 
liter,  respectively,  could  be  the  result  of  domestic 
waste  input  to  the  river  upstream  from  Hendrum. 
Biochemical  oxygen  demand  concentrations  were 
significantly  higher  during  spring  runoff  than 
during  the  rest  of  the  year.  Four  out  of  90  bacteria 
samples  taken  at  Twin  Valley  indicate  the  presence 
of  human  fecal  material,  though  bacteria  densities 
do  not  exceed  recommendations  of  the  U.S.  Envi- 
ronmental Protection  Agency  for  public-water 
supplies.  The  dominace  of  organic-pollution  toler- 
ant phytoplankton  in  49  out  of  78  samples  also 
indicates  degradation  of  the  river  quality  at  Twin 
Valley.  Nutrient  concentrations  at  Twin  Valley 
have  no  apparent  effect  on  phytoplankton  concen- 
trations. None  of  the  consitituents  sampled  were 
found  to  exceed  recommended  concentrations  for 
public-water  supplies.  (USGS) 
W81-02931 


EFFECTS  OF  WASTE  WATER  SPRAY  IRRIGA- 
TION ON  IDIGENOUS  MOSQUITO  POPULA- 
TIONS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  En- 
tomology. 

M.  Zaim,  and  H.  D.  Newson. 

Environmental  Entomology.  Vol  9,  No  5,  p  563- 
566,  October,  1980.  1  Fig,  1  Tab,  11  Ref  OWRT- 
B-040-MICH(2). 

Descriptors:  *Spray  irrigation,  *Mosquitoes, 
♦Aquatic  populations,  *Waste  water  farming, 
♦Water  pollution  effects.  Environmental  effects. 
Spraying.  Irrigation.  Direct  irrigation.  Sprays, 
Aquatic  insects.  Populations,  Farming,  Broad  irri- 
gation. Waste  water  disposal.  Waste  water  man- 
agement. Waste  water  pollution.  Waste  water  ren- 
ovation. Water  reuse.  Pollution  load.  Population 
exposure. 

The  objectives  of  this  study  were  to  determine  the 
effects  of  prolonged  waste  water  irrigation  on  the 
diversity  of  mosquito  species  in  a  spray  area,  and 
the  potential  for  the  enhancement  of  insect-borne 
diseases  resulting  from  such  operations.  The  study 
location  was  a  beech-maple  climax  forest  of  about 
18  ha.  located  in  the  spray  irrigation  portion  of  the 


Water  Quality  Management  Project  site  at  Michi- 
gan State  University.  Waste  water  effluent  from 
the  East  Lansing  secondary  sewage  treatment  fa- 
cility is  piped  to  the  site,  a  pond-marsh-terrestrial 
spray  complex  covering  about  200  ha.,  and  consist- 
ing of  four  interconnected  man-made  ponds.  Four 
consecutive  years  of  municipal  sewage  disposal  by 
spray  irrigation  produced  marked  changes  in  the 
populations  and  species  composition  of  the  mosqui- 
toes present.  It  appears  likely  that  it  will  be  several 
more  years  before  species  composition  and  popula- 
tion densities  become  stabilized.  Observations  indi- 
cate that  sewage  effluent  disposal  by  spray  irriga- 
tion creates  a  diversity  of  excellent  mosquito 
breeding  habitats  and  results  in  increased  popula- 
tion and  species  diversity  that  enhance  the  poten- 
tial for  pest  and  disease  transmission  problems. 
Appropriate  safeguards  need  to  be  incorporated  in 
the  design/operation  of  these  types  of  sewage  dis- 
posal systems.  (Zielinski-IPA) 
W81-02934 


ALGAL  BIOASSAYS  WITH  LEACHATES  AND 
DISTILLATES  FROM  WESTERN  COAL, 

Minnesota  Univ.,  Duluth.  Lake  Superior  Basin 
Studies  Center. 

D.  Z.  Gerhart,  J.  E.  Richter,  S.  J.  Curran,  and  T. 

E.  Robertson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-205834, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-051,  May,  1980.  77  p,  34  Fig,  11  Tab,  37 
Ref  R803932. 

Descriptors:  *Algae,  *Coal,  *Runoff,  ♦Water  pol- 
lution effects,  Bioassay,  Leachates,  Coal  storage. 
Organic  compounds,  Zooplankton,  Species  compo- 
sition, Ecosystems,  Algal  growth.  Aquatic  envi- 
ronment. Bacteria. 

Increasing  reliance  on  the  use  of  low-sulfur  west- 
ern coal  as  an  energy  source  will  necessarily  in- 
volve the  shipment  and  storage  of  extremely  large 
quantities  of  this  fuel.  Runoff  from  coal  storage 
areas  may  enter  receiving  bodies  of  water,  and 
spontaneous  heating  within  coal  storage  piles  may 
release  volatile  organic  compounds  which  eventu- 
ally enter  the  aquatic  environment.  In  order  to 
assess  the  effects  of  these  materials  on  the  aquatic 
environment,  and  specifically  on  freshwater  algae, 
three  types  of  bioassays  were  conducted  using  coal 
leachates  and  distillates  prepared  in  the  laboratory. 
Periphyton  communities  growing  on  artifical  sub- 
strates in  a  laboratory  stream  facility  generally 
showed  stimulation  of  growth  and  some  species 
composition  changes  in  response  to  leachate  con- 
centrations of  3%  and  higher.  Concentrations  of 
15-20%  distillate  inhibited  the  growth  of  stream 
periphyton.  Short-term  laboratory  bottle  tests  with 
species  of  algae  generally  showed  growth  inhibi- 
tion with  leachate  and  distillate  concentrations  of 
5-20%.  However,  when  distillates  were  bubbled  to 
remove  volatile  organic  compounds,  growth  stim- 
ulation frequently  was  observed.  Increases  in  algal 
biomass  and  bacterial  populations  were  observed  in 
three  in  situ  experiments  with  distillates  in  a  small 
lake.  Although  nearly  all  zooplankters  were  killed 
at  distillate  concentrations  of  20%,  reduced  zoo- 
plankton  grazing  was  probably  not  the  cause  of  the 
observed  increases  in  algal  biomass.  (Moore-SRC) 
W81-02937 


LONG-TERM  EFFECTS  OF  THE  BARGE 
FLORIDA  OIL  SPILL, 

Woods  Hole  Oceanographic  Institution.  MA. 
H.  L.  Sanders.  J.  F.  Grassle,  G.  R.  Hampson,  L.  S. 
Morse,  and  S.  Garner-Price. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-144792, 
Price  codes:  A 10  in  paper  copy.  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-81-012.  January.  1981.  3  p.  3 
Fig. 

Descriptors:  *Oi!  spills.  *Water  pollution  effects, 
♦Estuarine  environment.  Marine  environment. 
Benthos,  Mortality.  Aquatic  animals.  Fish,  Aquatic 
plants.  Hydrocarbons.  Toxicity,  Crustaceans. 
Birds.  Intertidal  areas.  *Ecological  effects. 


Intensive  sampling  of  marine  and  estuarine  benthos 
was  conducted  over  a  5-year  period  after  a  spill  of 
No  2  fuel  oil  by  the  barge  Florida  off  West  Fal- 
mouth, Massachusetts,  on  September  16,  1969. 
Samples  were  taken  along  an  onshore-offshore  gra- 
dient of  pollution,  and  control  samples  were  taken 
from  unoiled  sites.  Analyses  of  hydrocarbons  es- 
tablished that  pollution  was  greatest  and  most  per- 
sitent  in  the  intertidal  and  subtidal  zones  of  Wild 
Harbor  River  and  less  severe  in  degree  and  dura- 
tion at  stations  farthest  from  shore.  A  variety  of 
concurrent  analyses  showed  that  disturbance  of  the 
fauna  was  most  severe  and  longest  lasting  at  the 
most  heavily  oiled  sites  and  less  severe  but  percep- 
tible at  lightly  oiled  stations.  Patterns  of  disturb- 
ance were  not  related  to  granulometry  of  the  sedi- 
ments. Plants,  crustaceans,  fish,  and  birds  suffered 
both  high  mortality  immediately  after  the  spill,  and 
physiological  and  behavioral  abnormalities  directly 
related  to  high  concentrations  of  the  fuel  oil.  Five 
years  after  the  spill,  its  effects  on  the  biota  were 
still  detectable,  and  partly  degraded  No  2  fuel  oil 
was  still  present  in  the  sediments  in  Wild  Harbor 
River  and  estuary.  (Author's  abstract) 
W8 1-02938 


SUBLETHAL  EFFECTS  OF  TOXAPHENE  ON 
DAPHNIDS,  SCUDS,  AND  MIDGES, 

Fish  and  Wildlife  Service,  Columbia,  MO.  Fish- 
Pesticide  Research  Lab. 
H.  O  Sanders. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-153554, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-006,  January,  1980.  24  p,  3  Tab,  29  Ref 
EPA-IAG-141(D). 

Descriptors:  ♦Aquatic  animals,  ♦Invertebrates, 
♦Pesticide  toxicity,  ♦Daphnia,  ♦Midges,  Growth, 
Life  cycles.  Pesticide  residues.  Bioaccumulation. 
Bioindicators,  Pollutants,  Toxicity,  Chlorinated 
hydrocarbons. 

Toxaphene  enters  the  aquatic  environment  as  a 
result  of  its  use  as  a  pesticide,  but  little  is  known  of 
its  chronic  effects  on  aquatic  invertebrates.  Daph- 
nids  (Daphnia  magna),  scruds(Gammarus  pseudo- 
limnaeus),  and  midge  larvae  (Chironomus  plumo- 
sus)  were  continuously  exposed  to  toxaphene  in  a 
flow-through  system.  Exposure  of  daphnids  for  a 
complete  life  cycle  (21  days)  to  0.12,  0.28,  0.54, 
and  1.0  microgram  per  liter  of  toxaphene  signifi- 
cantly (P<0.05)  reduced  production  of  young;  the 
no-effect  concentration  was  0.07  microgram  per 
liter.  Toxaphene  concentrations  of  0.25  microgram 
per  liter  and  greater  significantly  (P<0.05)  re- 
duced growth  of  scuds  and  concentrations  of  3.2 
microgram  per  liter  and  greater  significantly 
(P<0.05)  reduced  emergence  of  midges.  The  no- 
effect  concentrations  were  0.13  microgram  per 
liter  for  growth  of  scuds  and  1.0  microgram  per 
liter  for  emergence  of  midges.  Daphnids  continu- 
ously exposed  to  toxaphene  accumulated  residues 
after  7  days  that  were  4,000  times  (based  on  orga- 
nism wet  weight)  the  water  concentration  of  0.06 
microgram  per  liter.  Whole  body  residues  in  midge 
larvae  were  below  the  minimum  detection  limit  of 
0.1  microgram  per  liter.  Maximum  acceptable  toxi- 
cant concentrations  (MATC)  of  toxaphene  for  the 
three  species  of  aquatic  invertebrates  were  estimat- 
ed using  reproduction  of  daphnids,  growth  of 
scuds,  and  emergence  of  midges  as  indicators  of 
toxic  effects.  The  MATC  was  estimated  to  be 
between  0.07  and  0.12  microgram  per  liter  for 
daphnids,  between  0.13  and  0.25  microgram  per 
liter  for  scuds,  and  between  1.0  and  3.2  microgram 
per  liter  for  midges.  (Brambley-SRC) 
W8 1-02947 


ACUTE  TOXICITY  OF  TOXAPHENE  TO 
FATHEAD  MINNOWS,  CHANNEL  CATFISH. 
AND  BLUEGILLS, 

Fish  and  Wildlife  Service,  Columbia.  MO.  Fish- 
Pesticide  Research  Lab. 
W.  W.  Johnson,  and  A.  M,  Julin. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB80- 152796. 
Price  codes:  A03  in  paper  copy.  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-005.  January.  1980.  29  p.  3  Fig.  4  Tab.  44 
Ref  EPA-IAG-I41(D). 
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Descriptors:  'Pesticide  toxicity,  *Fish,  'Survival, 
'Mortality,  Water  pollution.  Environmental  ef- 
fects, Hardness,  Hydrogen  ion  concentration. 
Water  temperature.  Life  cycles,  Toxicity,  Blue- 
gills,  Catfish,  Fathead  minnows. 

Toxaphene  is  becoming  a  more  common  pollutant 
in  the  aquatic  environment,  thereby  increasing  the 
liklihood  of  its  occurrence  in  diverse  habitats  and 
during  different  stages  of  a  fish's  life  cycle.  Toxa- 
phene was  very  toxic  to  fathead  minnows  (Pime- 
phales  promelas),  channel  catfish  (Ictalurus  pucta- 
tus),  and  bluegills  (Lepomis  macrochirus)  in  static 
tests;  96-h  LC50's  ranged  from  2.6  to  20  micro- 
gram per  liter  at  20C.  Fathead  minnows  were  the 
least  susceptible  and  bluegill  and  channel  catfish 
were  about  equal  in  susceptibility.  Prolonged  expo- 
sures of  12  to  34  days  in  flow-through  tests  pro- 
duced time-independent  LC50  values  of  0.6  to  1.9 
microgram  per  liter,  significantly  lower  than  the 
96-h  values.  The  toxicity  of  toxaphene  was  not 
infiuenced  by  variations  in  pH  or  water  hardness  in 
static  tests.  Temperature  seemed  to  influence  rate 
of  onset  rather  than  degree  of  response.  Toxicities 
were  similar  at  20  and  25C  infiow-through  tests, 
however,  a  decrease  in  the  time  required  for  mor- 
tality to  become  asymptotic  with  time  was  ob- 
served. Time-independence  was  reached  after  7  to 
16  days  of  exposure  at  25C  while  24  to  34  days 
were  required  at  20C.  The  life  stage  of  channel 
catfish  most  sensitive  to  toxaphene  poisoning  was 
the  swim-up  fry  with  a  96-h  LC50  of  0.8  micro- 
gram per  liter.  Early  yolk  sac  fry  were  extremely 
resistant  with  a  24-h  LC50  of  4.7  mg/1.  however, 
within  96  hours  the  yolk  had  absorbed  and  the 
LC50  had  declined  to  8.0  microgram  per  liter. 
(Brambley-SRC) 
W8 1-02948 


INFLUENCE  OF  ADVANCED  WASTE  WATER 
TREATMENT  ON  THE  FISHERY  RESOURCE 
OF  SHAGAWA  LAKE,  MINNESOTA, 

Wisconsin  Univ. -Superior.  Dept.  of  Biology. 
W.  A.  Swenson. 
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Descriptors:  'Phosphorus  removal,  'Water  pollu- 
tion control.  'Fish  populations,  'Trophic  level, 
'Waste  water  treatment.  Pike,  Perch,  Herring, 
Walleye,  Dissolve  oxygen,  Macrophytes,  Zoo- 
plankton,  Model  studies.  Cycling  nutrients, 
'Shagawa  Lake,  Minnesota. 

Changes  in  the  warmwater  fish  populations  in 
Shagawa  Lake.  Minnesota  were  measured  in  re- 
sponse to  the  altered  trophic  conditions  brought 
about  by  phosphate  removal  from  sewage  dis- 
charges entering  the  lake.  Abundance,  distribution, 
growth  and  feeding  interrelationships  of  walleye 
(Stizostedion  vitreum  vitreum),  northern  pike 
(Esox  lucius).  yellow  perch  (Perca  flavescens).  and 
lake  herring  (Coregonus  artedii)  were  determined 
in  relation  lo  changes  in  prey  density;  chlorophyll 
a  concentration;  oxygen  concentration;  and  macro- 
phyte  abundance.  A  conceptual  model  based  on 
the  'niche  concept'  was  developed  to  identify  the 
influence  of  changes  in  various  parts  of  the  system 
on  individual  fish  populations  and  on  the  total  fish 
species  complex.  Recycling  of  nutrients  slowed  the 
response  of  the  system  to  the  restoration  program. 
Zooplankton  density  was  not  altered  significantly, 
and  hypolimnetic  oxygen  remained  low  through- 
out the  three  year  period  of  study  following  the 
initiation  of  phosphate  removal.  Transparency  and 
abundance  of  macrophytes  increased.  The  field 
data  and  the  model  suggest  that  production  of 
walleye  is  being  reduced  by  these  factors  which 
restrict  their  feeding  and  distribution.  They  also 
promote  increased  cannibalism  and  northern  pike 
predation.  Growth  and  production  of  yellow  perch 
and  lake  herring  appear  to  be  limited  by  some  of 
the  factors  which  control  walleye  production,  and 
by  apparent  changes  in  the  zooplankton  assem- 
blage. The  'niche"  and  production  of  the  northern 
pike  population  is  expanding  in  response  to 
changes  in  several  feeding-related  'niche  dimen- 
sions'. (Braniblev-SRC) 
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GEOLOGICAL  AND  HYDROCHEMICAL  SEN- 
SITIVITY OF  THE  EASTERN  UNITED  STATES 
TO  ACID  PRECIPITATION, 

Brookhaven  National  Lab.,  Upton,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  ACID  PRECIPITATION  ON  SOIL 
LEACHATE  QUALITY,  COMPUTER  CALCU- 
LATIONS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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FRESHWATER  MICRO-ECOSYSTEM  DEVEL- 
OPMENT AND  TESTING  OF  SUBSTITUTE 
CHEMICALS, 

Environmental  Protection  Agency,  Beltsville, 
MD.  Pesticide  Degradation  Lab. 
A.  R.  Isensee,  and  R.  S.  Yockim. 
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Descriptors:  'Ecosystems,  'Model  studies,  'Toxic- 
ity, 'Testing  procedures,  'Pesticides,  Aquatic  ani- 
mals. Aquatic  plants.  Degradation,  Water  pollution 
sources.  Pollutants,  Organic  compounds. 

To  develop  additional  and  better  techniques  for 
studying  pesticides  in  aquatic  model  ecosystems,  a 
model  ecosystem  was  designed  and  built  that  uti- 
lizes the  continuous  dosing,  flow-through  system 
routinely  used  for  chronic  fish  toxicity  testing  in 
combination  with  the  organisms  used  in  static 
model  ecosystem  testing.  A  previously  developed 
recirculating  static  model  ecosystem  was  simulta- 
neously used  with  the  flowing  water  system  to  test 
the  behavior  of  pentachloronitrobenzene  (PCNB), 
simazine,  and  trifluralin.  Pesticides  were  intro- 
duced to  the  static  system  at  ranges  of  0.1-100  ppm 
and  at  0.1-100  ppb  in  the  flowing  system  and  the 
effects  were  observed  on  Daphnia  magna,  Oedo- 
gonium  cardiacum,  Helisoma  sp.,  and  Gambusia 
affinis.  The  results  indicate  that  both  models  are 
valuable  tools  for  determining  the  fate  and  behav- 
ior of  pesticides  in  the  aquatic  environment,  but 
cannot  be  routinely  substituted  for  each  other.  The 
static  model  system  simulates  a  sediment  or  ero- 
sional  pesticide  source  and  provides  conditions  for 
chemical  and  biological  degradation,  while  the 
flowing-water  model  system  simulates  an  effluent 
pesticide  source  and  provides  continuous  chemical 
exposure  to  the  organisms.  Trifluralin  which  is 
rapidly  degraded  was  accumulated  to  a  high  level 
in  the  flowing  system,  but  degraded  and  so  not 
accumulated  in  the  static  system,  whereas  there 
was  little  difference  between  the  systems  for  the 
long-lasting  pesticides.  If  the  compound  is  reason- 
ably degradable  the  flowing  system  will  give  the 
most  reliable  information,  but  either  system  will 
give  good  results  for  the  less  degradable  com- 
pounds. (Brambley-SRC) 
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PROBABLE  EFFECTS  OF  ACID  PRECIPITA- 
TION ON  PENNSYLVANIA  WATERS, 

Pennsylvania  Cooperative  Fishery  Research  Unit, 
University  Park. 

D.  E.  Arnold.  R.  W.  Light,  and  V.  J.  Dymond. 
Available  from  the  National  Technical  Information 
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Descriptors:  'Acid  rain.  Alkalinity.  'Hydrogen  ion 
concentration.  'Ecological  effects.  'Fish  popula- 
tions. Chemical  properties.  Physiographic  prov- 
inces. Streams,  Growth,  Species  diversity.  Water 
pollution  effects. 

In  order  to  identify  any  trends  in  water  chemistry 
and  fish  communities  in  Pennsylvania  waters 
which  would  indicate  that  acid  precipitation  was 


affecting  them  adversely,  five  existing  data  bases 
were  examined  for  the  existence  of  water  analyses 
from  the  same  or  nearby  locations,  separated  by  at 
least  one  year.  Of  983  analysis  reports,  there  were 
314  cases  with  two  or  more  such  points.  Of  these 
107  or  34%  showed  a  decrease  in  pH,  alkalinity,  or 
both.  The  average  decrease  in  pH  was  0.4  units, 
with  a  maximum  of  1.3  units.  The  average  decrease 
in  alkalinity  was  15.1  mg/l  (as  calcium  carbonate) 
with  a  maximum  of  105  mg/l.  The  average  time 
span  between  the  earliest  and  latest  sample  was  8.5 
yr.  When  the  data  were  separated  by  physiogra- 
phic provinces,  it  became  apparent  that  although 
the  majority  of  the  decreases  occurred  in  the 
streams  on  the  relatively  insoluble  rocks  of  the 
Allegheny  Plateau,  there  were  also  many  cases  in 
the  ridge-and-valley  province  and  other  regions. 
Many  of  these  decreases  are  to  pH  levels  consid- 
ered marginal  for  growth  and  reproduction  of 
trout  and  other  fishes.  Seventy-one  of  the  107 
analyses  showing  decreased  pH  or  alkalinity  in- 
cluded fish  collection  data.  In  40  of  these  cases 
(58%),  the  number  of  fish  species  present  de- 
creased as  well.  (Brambley-SRC) 
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ENVIRONMENTAL  EFFECTS  OF  WESTERN 
COAL  SURFACE  MINING,  PART  V  -  AGE  AND 
GROWTH  OF  WALLEYES  AND  SAUGERS  IN 
THE  TONGUE  RIVER  RESERVOIR,  MON- 
TANA, 1975-77, 

Montana  Cooperative  Fishery  Research  Unit, 
Bozeman. 

V.  L.  Riggs,  and  R.  W.  Gregory. 
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Descriptors:  'Fish  populations,  *Coal  mines,  'Res- 
ervoirs, 'Strip  mine  wastes.  Spawning,  'Ecologi- 
cal effects.  Water  pollution  sources.  Life  cycles, 
Environmental  effects.  Growth,  Mine  wastes, 
'Tongue  River  Reservoir,  Montana. 

A  study  was  conducted  between  1975-1977  on  the 
populations  of  walleye  (Stizostedion  vitreum)  and 
sauger  (Stizostedion  canadense)  in  the  Tongue 
River  Reservoir,  in  southeastern  Montana.  The 
Tongue  River  Reservoir  is  the  recipient  of  mine 
water  effluents  from  the  Decker  Mine,  the  largest 
surface  coal  mine  in  the  western  United  States. 
The  objective  of  the  study  was  to  determine  possi- 
ble impacts  of  the  mine  on  the  walleye  and  sauger 
populations  in  the  reservoir,  and  to  provide  data 
against  which  future  comparisons  can  be  made. 
These  species  were  chosen  because  they  are  two  of 
the  most  important  game  fishes  in  the  reservoir. 
The  age  and  growth  of  640  walleyes  and  546 
saugers  were  determined  from  collections  made  in 
gill  nets,  trap  nets,  and  by  electrofishing.  The  1973 
sauger  year  class  and  the  1972  walleye  year  class 
dominated  the  catches  during  the  three  years  of 
the  study.  The  movements  of  tagged  fish  in  late 
March  and  early  April  1977  strongly  suggested 
that  walleyes  spawned  in  the  Tongue  River,  up- 
stream from  the  reservoir.  The  growth  rates  for 
both  species  were  excellent  for  a  northern  latitude 
reservoir,  indicating  no  noticeable  effect  by  surface 
coal  mine  operations  at  the  time  of  the  study. 
(Author's  abstract) 
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EPIDEMIOLOGIC  STUDIES  OF  VIRUS 
TRANSMISSION  IN  SWIMMING  WATERS, 

Wisconsin  Univ. -Madison, 

D  J.  D'Alessio,  T.  E.  Minor,  D.  B.  Nelson,  C.  I. 

Allen,  and  A.  A.  Tsiatis. 
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Descriptors:  'Viruses,  'Swimming.  'Swimming 
pools.  Beaches,  'Enteroviruses.  'Human  diseases. 
Recreation  facilities.  Epidemiology,  Statistical 
analysis.  Infection,  Public  health. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Retrospective  and  prospective  epidemiologic  stud- 
ies were  conducted  to  determine  if  swimming  ac- 
tivities increase  the  risk  of  acquiring  enteroviral 
infection  in  children.  The  retrospective  study  con- 
sisted of  a  surveillance  of  recent  swimming  activi- 
ties and  clinical  histories  in  3,774  children  who 
visited  a  pediatric  clinic  over  a  period  of  2  years.  A 
highly  statistically  significant  increased  rate  of 
swimming  activity  was  found  among  children  from 
birth  to  15  years  who  had  enterovirus  associated 
illnesses  as  compared  to  the  well  controls.  The 
prospective  study  examined  the  relationship  be- 
tween swimming  activities  and  enteroviral  infec- 
tions in  296  elementary  school  children.  Swimming 
rates  for  the  entire  season  showed  no  relationships 
to  reported  illnesses.  This  lack  of  a  relationship 
appeared  to  be  the  results  of  a  failure  to  find 
enough  children  who  were  infrequent  or  nonswim- 
mers.  Nevertheless,  the  trend  toward  a  decreased 
illness  rate  in  children  who  refrained  from  swim- 
ming for  two  weeks  is  consistent  with  the  retro- 
spective study  results.  This  is  thought  to  be  the 
first  study  that  has  found  a  statistically  significant 
association  between  exposure  to  recreational 
waters  and  an  increased  risk  of  enteroviral  disease. 
Various  internal  consistencies  of  the  data  discussed 
in  this  report  support  the  validity  of  the  association 
and  suggest  that  water  served  as  the  transportation 
medium,  with  greater  risks  associated  with  beaches 
than  with  swimming  pools.  (Brambley-SRC) 
W81-02967 


CHARACTERISTICS  OF  NONPOINT  SOURCE 
URBAN  RUNOFF  AND  ITS  EFFECTS  ON 
STREAM  ECOSYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 
D.  B.  Porcella.  and  D.  L.  Sorensen. 
Available  from  the  National  Technical  Information 
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Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
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Descriptors:  *Nonpoint  pollution  sources,  *Urban 
runoff,  'Streams,  'Ecosystems,  'Literature 
review.  Environmental  effects,  Pollution  load. 
Water  quality  control.  Evaluation,  Streamflow, 
Water  pollution  control. 

Literature  on  urban  nonpoint  source  (NPS)  runoff 
was  surveyed  to  determine  the  magnitude  of  the 
effects  of  that  source  of  contaminants  to  stream 
ecosystems.  Very  little  information  was  available 
on  ecosystem  effects  although  extensive  literature 
on  all  aspects  associated  with  contaminant  loading 
was  available.  However,  urban  NPS  runoff  prob- 
ably exerts  unique  effects  on  stream  communities 
because  of  its  random  magnitude/impulse  loading 
of  contaminants.  Because  control  of  NPS  runoff  is 
expensive,  it  is  important  to  determine  its  actual 
impacts  on  stream  communities.  Stream  water 
quality  varies  markedly  both  temporally  and  spa- 
tially as  a  function  of  stream  flow  and  the  interac- 
tions of  the  watershed,  hydrologic  and  transport 
characteristics.  Ecological  literature  provided  a 
basis  for  evaluating  such  impacts  based  on  benthic 
invertebrate  biomass  and  diversity,  measurement  of 
community  primary  production  and  respiration, 
carbon  cycling,  and  variables  related  to  the  con- 
taminant concentrations  in  the  stream.  A  stochastic 
approach  for  assessing  the  impacts  would  be  most 
feasible  for  evaluating  impacts  of  urban  NPS 
runoff  (Brambley-SRC~) 
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HIGH  SPEED  LIQUID  CHROMATOGRAPHY 
AS  AN  ENVIRONMENTAL  MONITOR  OF 
NON-VOLATILE  ORGANIC  POLLUTANTS  IN 
WATER:  IN  RETROSPECT--A  NEW  PERSPEC- 
TIVE, 

Missouri  Water  Resources  Research  Center,  Co- 
lumbia. 
C.  R.  Vogt. 
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Descriptors:  'Chloroform,  'Chlorination,  'Drink- 
ing water.  Biochemical  tests,  'Chromatography, 
Water  pollution  sources,  'Pollutant  identification, 
Chlorinated  hydrocarbons.  Waste  water  treatment. 
Potable  water,  Biochemistry,  Biological  samples. 
Animal  tissues.  Animal  pathology.  Laboratory  ani- 
mals, Research  priorities.  Environmental  effects, 
Pollutants,   Water  pollution   effects.   Carcinogens. 

Drinking  water  quality  in  Columbia,  Missouri,  and 
its  vicinity  was  studied,  with  emphasis  on  non- 
volatile organic  pollutants  and  their  fate.  Both 
qualitative  and  quantitative  relationships  of  the 
non-volatile  organic  compounds,  total  organic 
carbon  and  chlorination  were  studied.  In  general, 
organics  having  an  acetyl  moiety,  ethanol,  or  beta- 
hydroxyethyl  alkyls,  are  thought  to  be  sources  of 
haloforms.  Since  similar  organic  structures  are  dis- 
tributed in  the  human  body,  study  was  directed 
towards  chlorination  in  vivo  and  in  vitro,  which 
has  led  to  a  new  perspective  in  human  health 
safety.  Results  showed  that  in  vivo  chlorination  of 
rats  with  an  acute  dose  of  sodium  hypochlorite 
(SH)  formed  the  chlorinated  hydrocarbon  chloro- 
form, a  known  carcinogen.  Chloroform  levels  in 
blood,  brain,  liver,  kidney  and  fat  were  elevated, 
and  increased  with  increasing  SH  dosage.  In  vivo 
chloroform  levels  were  maximum  at  1.5  hours,  and 
almost  completely  eliminated  24  hours  after  SH 
administration.  Chloroform  production  from  in 
vitro  addition  of  SH  to  rat  blood,  brain,  liver, 
kidney  and  fat  was  related  to  SH  dosage,  and 
reaction  time  and  temperature.  Overall  results  sug- 
gested reactions  in  other  physiological  systems 
similar  to  that  observed  with  SH  may  occur  on 
intake  of  heavily  chlorinated  water.  (Zielinski- 
IPA) 
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PREDICTION  OF  SONGBIRD  RESPONSES  TO 
HABITAT  ALTERATION  RESULTING  FROM 
WASTE  WATER  IRRIGATION, 

Pennsylvania  State  Univ.,  University  Park.  School 
of  Forest  Resources. 
C.  M.  Greenwald. 
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Descriptors:  'Song  birds,  'Habitats,  'Waste  water 
irrigation.     Mixed     forests.     Vegetation,     Forests, 
Nesting,    Revegetation,    Hardwood,    Birds,    Mea-  . 
surement.   Environmental  effects,   'Ecological  ef- 
fects. 

In  an  effort  to  predict  songbird  responses  to  habitat 
changes  resulting  from  year-round  spray  irrigation 
of  chlorinated  municipal  waste  water,  relationships 
between  habitat  features  and  attributes  of  songbird 
populations  and  communities  were  studied  on  Penn 
State's  Waste  Water  Renovation  Facility,  Habitat 
types  in  the  study  area  ranged  from  shrubby  old 
fields  to  mixed-oak  forest.  Songbirds  were  cen- 
sused  at  30  randomly  chosen  points  four  times 
between  June  1979  and  May  1980.  Principal  com- 
ponents analysis  of  the  habitat  measurements  re- 
sulted in  a  reduction  of  the  34  original  variables  to 
9  habitat  components.  Multiple  regression  of  avian 
community  parameters  in  each  season  on  the  habi- 
tat components  produced  10  significant  equations; 
fall  and  winter  N  could  not  be  predicted.  The  first 
principal  component  was  the  best  predictor  of 
avian  community  parameters.  Analysis  of  the 
common  bird  species  in  each  season  indicated  that 
the  first,  second,  and  fifth  components  were  most 
often  important  for  determining  their  distributions. 
Effluent  irrigation  in  mature  forest  will  result  in 
decreased  avian  deversity  and  abundance,  since 
loss  of  subcanopy  woody  vegetation  will  reduce 
essential  nesting,  feeding,  and  perching  sites.  Song- 
bird diversity  and  abundance  should  increase  with 
the  increase  in  midstory  vegetation  in  sprayed  for- 
ests with  more  open  canopies.  In  addition  to  these 
short-term  changes,  serious  long-term  habitat 
changes  may  occur,  as  regeneration  in  the  mature 
forest  appears  to  be  reduced  due  to  competition  of 
hardwood  seedlings  with  the  dense  herbaceous 
growth. 
W8 1-03007 


TRANSFER  OF  METHYLMERCURY  IN  AN 
EXPERIMENTAL  FRESHWATER  TROPHIC 
CHAIN -TEMPERATURE  EFFECTS, 

Bordeaux   Univ.   (France).   Lab.   of  Ecology  and 

Animal  Ecophysiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-03088 


WATER  POLLUTION  RESULTING  FROM  A 
FIRE  AT  A  TYRE  DUMP, 

Clyde  River  Purification  Board,  Glasgow  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03089 


ORGANOCHLORINE  RESIDUES  IN  FISH  OF 
LAKE  TEXOMA,  OCTOBER  1979, 

Army  Engineer  District,  Tulsa,  OK. 
R.  G.  Hunter,  J.  H.  Carroll,  and  J.  C.  Randolph. 
Pesticides  Monitoring  Journal,   Vol    14,  No   3,  p 
102-107,   December,    1980.    1    Fig,    1   Tab,   8  Ref 

Descriptors:  'Fish,  'Lake  Texoma,  'Organochlor- 
ines,  Polychlorinated  biphenyls.  Analysis.  Analyt- 
ical techniques.  Aquatic  life,  Texas,  Oklahoma, 
'Water  pollution  effects. 

Concentrations  of  selected  organochlorine  com- 
pounds such  as  DDT  and  its  metabolites,  chlor- 
dane,  heptachlor,  heptachlor  epoxide,  dieldrin, 
endrin,  mirex,  and  polychlorinated  biphenyls  were 
measured  in  fillets  of  fish  from  Lake  Texoma, 
located  along  the  Red  River  in  Texas  and  Oklaho- 
ma. Ninety-nine  fish,  representing  1 1  species,  were 
collected.  Most  species  contained  PCBs  at  levels  of 
up  to  1100  ng/g  and  p,p'-DDE  as  high  as  127  ng/ 
g.  Carnivores  did  not  contain  p,p'-TDE  or  o,p'- 
DDT.  However,  these  were  present  in  herbivores 
and  detritivores  up  to  36  ng/g  and  17  ng/g,  respec- 
tively. Similarly,  heptachlor  was  not  found  in  car- 
nivores, but  was  present  at  as  much  as  37  ng/g  in 
the  other  two  types.  Chlordane  was  detected  at  all 
trophic  levels  at  up  to  24  ng/g.  Dieldrin  and  p.p'- 
DDT  were  found  in  detritivores  and  carnivores  up 
to  144  ng  and  410  ng/g  respectively.  (Baker-FRC) 
W81-03093 


PHYTOPLANKTON  OF  FRESH-WATER  ORI- 
GINS IN  HUDSON  BAY, 

Guelph  Univ.  (Ontario).  Dept.  of  Botany  and  Ge- 
netics. 

J.  Gerrath,  J,  C.  Roff  and  J.  T.  Anderson. 
Nova  Hedwigia,  Vol  32,  No  1,  p  167-183,  1980.  4 
Fig,  29  Ref 

Descriptors:  'Phytoplankton,  'Hudson  Bay, 
'Algae,  'Taxonomy,  Aquatic  plants.  Aquatic  life, 
Eutrophication. 

The  paper  deals  with  taxa  of  fresh  water  origin  or 
affinity  obtained  in  collections  from  Hudson  Bay. 
A  total  of  42  algal  taxa  were  found  at  locations 
throughout  the  bay  at  distances  up  to  400  km  from 
shore  and  up  to  two  months  after  the  disappear- 
ance of  ice  cover.  Of  these  42,  37  were  recorded  in 
the  bay  for  the  first  time.  Most  of  the  taxa  with 
freshwater  affinities  occurred  in  the  Cyanophy- 
ceae,  Chlorophyceae.  Cryptophyceae  and  Chry- 
sophceae,  whereas  most  of  the  taxa  in  the  Bacillar- 
iophyceae  and  Dinophyceae  were  of  strictly 
marine  affinities.  A  trend  was  noted  for  the  maxi- 
mum observed  number  of  taxa  to  decline  away 
from  shore  towards  the  center  of  the  bay.  (Baker- 
FRC) 
W8 1-03094 


METHANE  PRODUCTION  FROM  ACETATE 
AND  ASSOCIATED  METHANE  FLUXES 
FROM  ANOXIC  COASTAL  SEDIMENTS. 

North  Carolina  Univ.  at  Chapel  Hill.  Marine  Sci- 
ence Program. 

F.  J.  Sansone,  and  C.  S.  Martens. 
Science,  Vol  211.  No  4483.  p  707-709,  February. 
1981.  2  Fig.  19  Ref 

Descriptors:  'Methane.  'Acetate.  'Sediments.  Mi- 
crobial degradation.  Dissolved  oxygen.  Sea  water. 
'Coastal  waters. 
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Group  5C — Effects  Of  Pollution 


The  first  seasonal  measurements  of  microbial  meth- 
ane production  rate  from  acetate  in  a  sediment 
conducted  in  association  with  in  situ  measurements 
of  fluxes  of  methane  out  of  the  sediment  mto  the 
overlying  water  are  reported.  The  apparent  micro- 
bial conversion  rate  of  acetate  to  methane  .anged 
seasonally  from  0.7  to  88  micromoles  per  liter  of 
whole  wet  sediment  per  hour  in  the  top  5  cm  of 
methane-producing  sediments  underlying  sulfate- 
reducing  sediments  in  Cape  Lookout  Bight,  North 
Carolina.  Associated  methane  flux  across  the  sedi- 
ment-water interface  into  overlying  waters  exhibit- 
ed the  same  seasonal  pattern.  Only  in  sulfate-de- 
pleted  sediments  does  significant  methane  produc- 
tion from  acetate  occur.  (Baker-FRC) 
W81-03095 


ENVIRONMENTAL  ISSUES:  STILL  CLOUDED 
IN  UNCERTAINTY, 

R.  M.  Stanwood. 

Mining  Engineering,  Vol  33,  No  1,  p  49-51,  Janu- 
ary, 1981. 

Descriptors:  *Mining,  *Environmental  effects,  *Oil 
shale,  *Colorado  River  Basin,  Shales,  Water 
supply,  Surface  waters.  Water  quality.  Ground- 
water, Water  pollution  control.  Water  rights. 
Water  policy. 

Environmental  impact  of  shale  oil  development  is 
discussed.  Federal  and  state  agencies  have  deter- 
mined that  the  Upper  Colorado  River  Basm  water 
supplies  can  support  a  500,000  barrel  per  day  shale 
oil  industry  to  the  year  2000  without  curtailing 
other  uses.  However,  in  case  of  short  supply  or 
adverse  weather,  the  shale  oil  industry  would  re- 
ceive diminished  supplies  unless  other  water  rights 
were  negotiated.  Water  quality  may  be  adversely 
affected  by  disruption  during  processing,  pollution 
by  mine  waste  and  contamination  by  spent  shale 
leachates.  Possible  salinity  increases  from  water 
withdrawal  and  salt  contamination  in  the  Colorado 
River  Basin  could  cause  economic  losses.  The 
EPA  is  currently  preparing  oil  shale  pollution  con- 
trol guidance  documents,  which  will  be  available 
in  1981.  Although  pressure  for  pollution  control  is 
expected  to  lessen,  it  is  expected  that  the  shale  oil 
developer  will  still  face  many  regulations  and  un- 
certainties. (Cassar-FRC) 
W81-03107 


CRUSTACEAN  ZOOPLANKTON  COMMUNI- 
TIES OF  ACIDIC,  METAL-CONTAMINATED 
LAKES  NEAR  SUDBURY,  ONTARIO, 

Ontario   Ministry   of  the   Environment,    Rexdale. 
Limnology  and  Toxicity  Section. 
N.  D.  Yan,  and  R.  Strus. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ence, Vol  37,  No  12,  p  2282-2291,  December,  1980. 
3  Fig,  7  Tab,  51  Ref 

Descriptors:  'Crustaceans,  *Zooplankton,  *Acidic 
water,  *Lakes,  Metals,  Biomass,  Algae,  Phyto- 
plankton.  Water  pollution  effects.  Copper,  Nickel, 
Invertebrates,  Aquatic  animals.  Aquatic  plants. 
Aquatic  life,  Speciation,  Clearwater  Lake,  Hannah 
Lake,  Sudbury,  *Ontario. 

Crustacean  zooplankton  communities  in  5  acidic, 
metal-contaminated  lakes  near  Sudbury,  Ontario, 
were  compared  with  those  in  6  uncontaminated 
lakes  in  the  Muskoka-Haliburton  region  of  Ontario 
using  data  collected  from  1973  to  1978.  In  Clear- 
water Lake,  an  acidic,  contaminated  lake,  an  aver- 
age of  3.7  species  per  sample  were  present,  with  a 
total  of  13  species.  In  the  non-acidic  lakes,  7-15 
species  per  sample  were  collected.  Cladocera  com- 
prised 80-90%  of  the  zooplankton  biomass  during 
the  ice-free  period  in  Clearwater  Lake.  Bosmina 
longirostris  (O.F.  Muller)  comprised  89%  of  the 
adult  crustaceans.  Hannah  Lake,  the  most  highly 
metal  contaminated  acid  lake,  had  the  lowest  zoo- 
plankton biomass.  In  the  contaminated  lakes,  ex- 
cluding Hannah,  zooplankton  biomass  was  not  sig- 
nificantly correlated  with  pH,  Cu,  Ni,  or  total 
phosphorus  concentrations,  or  with  total  phyto- 
plankton  biomass.  Comparison  with  lakes  which 
were  acid,  but  not  metal-contaminated,  showed 
similarities  in  numbers  of  species  but  differences  in 
types.  Hypotheses  are  proposed  to  explain  how 
acidity  relates  to  phytoplankton-zooplankton  inter- 


action. (1)  50%  of  the  phytoplankton  in  Clearwater 
Lake  is  unavailable  as  food  for  the  zooplankton 
because  the  species  present  are  too  large  to  ingest, 
(2)  changes  in  the  phytoplankton  community  are 
not  caused  by  zooplankton  grazing  but  by  differ- 
ences in  tolerance  to  acidity,  and  (3)  the  efficiency 
of  energy  transfer  from  phytoplankton  to  herbivo- 
rous zooplankton  is  reduced  by  metal  contamina- 
tion. (Cassar-FRC) 
W81-03114 


TERATOGENESIS  IN  LAKE  TROUT  (SALVE- 
LINUS  NAMAYCUSH)  IN  AN  EXPERIMEN- 
TALLY ACIDIFIED  LAKE, 

Department   of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
L.  A.  Kennedy. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ence, Vol  37,  No  12,  p  2355-2358,  December,  1980. 
1  Tab,  14  Ref 

Descriptors:  *Lake  trout,  *Acidic  water,  *Terato- 
genesis.  Embryonic  growth  stage,  *Fish  reproduc- 
tion. Freshwater  fish.  Toxicity,  Lakes,  Cold  water 
fish.  Trout,  Eggs,  Reproduction,  Water  pollution 
effects. 

Lake  trout  living  in  an  experimentally  acidified 
lake  (summer  epilimnion,  pH  5.84,  and  hypolim- 
nion,  pH  6.2)  for  3  years  produced  only  6%  em- 
bryonated  eggs.  All  of  the  eggs  produced  were 
anomalous.  Control  lakes,  at  pH  6.6,  had  a  92.9% 
hatching  rate  of  normal  embryos.  59%  of  the  eggs 
in  the  acidified  lake  died  by  15  days  after  laying, 
and  60%  of  the  surviving  embryos  were  grossly 
deformed.  When  eggs  fertilized  in  the  acid  lake 
were  incubated  in  untreated  water,  only  24%  had 
gastrulated  successfully  within  15  days,  compared 
with  75%  of  the  eggs  from  the  control  lake.  By 
day  31,  only  28.6%  of  the  eggs  from  the  acid  lake 
contained  eyed  embryos,  and  74.5%  from  the  con- 
trol. Although  fertilization  in  acid  water  appeared 
successful,  early  embryonic  mortality  was  high, 
and  total  volume  and  dry  weight  of  eggs  were  less 
than  in  normal  waters.  (Cassar-FRC) 
W81-03116 


INTERNAL  HEAVY  METAL  CHANGES  AS  A 
CONSEQUENCE  OF  EXPOSURE  OF  MYTILUS 
EDULIS,  THE  BLUE  MUSSEL,  TO  ELEVATED 
EXTERNAL  COPPER(II)  LEVELS, 

Unity  Coll.,  ME. 

J.  Sutherland,  and  C.  W.  Major. 

Comparative   Biochemistry   and   Physiology,   Vol 

68C,  No  1,  p  63-67,   1981.  2  Fig,   1  Tab,  28  Ref 

Descriptors:  *Mussels,  *Copper,  'Pollutants, 
*Heavy  metals,  'Aquatic  animals,  Benthic  fauna, 
Invertebrates,  Water  pollution  effects. 

A  survey  was  made  of  the  distribution  of  accumu- 
lated elements  among  various  body  organs  of  the 
blue  mussel,  Mytilus  edulis,  following  exposure  to 
various  levels  of  copper  for  various  periods  of 
time.  After  exposure  to  0.3  ppm  copper  for  24  hr, 
calculations  were  made  of  the  concentrations  of 
manganese,  potassium,  zinc,  phosphorus,  molybde- 
num, copper,  iron,  aluminum,  magnesium,  calcium, 
and  boron  in  the  kidney,  gill,  foot,  viscera,  mantle 
and  whole  body  by  plasma  gel  spectrography. 
Copper  was  rapidly  taken  up  and  concentrated  to 
exceed  the  external  level  and  the  initial  internal 
values  in  all  organs  examined.  Exceptional  levels 
were  found  in  the  gill  and  kidney.  Most  of  the 
concentration  is  completed  early,  and  retention  is 
tenacious.  Copper  displaces  aluminum  and  molyb- 
denum from  all  organs  within  4  hr.  Magnesium 
levels  were  not  affected.  Iron  was  not  affected 
except  for  a  drop  in  the  gill  and  kidney  levels. 
Calcium  seems  generally  unaffected  except  in  the 
gills.  Phosphorus  showed  a  transient  drop  in  all 
tissues,  with  recovery  evident  by  12  hr.  Boron  and 
potassium  dropped  everywhere,  the  kidney  being 
the  most  pronounced  area.  Manganese  was  slightly 
displaced  from  the  foot  by  12  hr.  (Baker-FRC) 
W8 1-03 124 


COMPOSITION  OF  THE  EARTHWORM  EI- 
SENIA  FOETIDA  (SAVIGNY)  AND  ASSIMILA- 
TION OF  15  ELEMENTS  FROM  SLUDGE 
DURING  GROWTH, 


State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

R.  Hartenstein,  A.  L.  Leaf  E.  F.  Neuhauser,  and 

D.  H.  Bickelhaupt. 

Comparative   Biochemistry   and   Physiology,   Vol 

66C,  No  2,  p  187-192,  1980.  2  Fig,  4  Tab,  16  Ref 

Descriptors:  *Worms,  'Sludge  treatment,  Inverte- 
brates, Mineralogy,  Water  pollution  effects,  Ele- 
ments, Nitrogen,  Phosphorus,  Sodium,  Potassium, 
Calcium,  Magnesium,  Manganese,  Iron,  Zinc,  Alu- 
minum, Copper. 

Elemental  changes  that  occur  in  the  earthworm  as 
it  ages  and/or  passes  organic  material  through  its 
gut  were  investigated.  Earthworms  were  obtained 
from  stock  cultures  in  peat  moss  sprinkled  with 
dolomite  and  placed  on  soil  with  horse  manure  and 
activated  sludge  as  food.  Activated  sludge  ob- 
tained from  the  Meadowbrook-Limestone  Waste 
water  treatment  plant,  Onondaga,  NY,  was  con- 
centrated to  1 1  %  solids  by  centrifugation  before 
use.  During  growth  periods  the  earthworm  main- 
tained its  concentrations  of  water,  N,  P,  and  K  at 
steady-state  values  of  18%,  10,  1,  and  1%.  Losses 
were  noted  in  Ca,  Mg,  and  Na.  The  losses  in  Ca 
and  Na  during  a  doubling  of  biomass  appear  to  be 
relatively  trivial.  However,  the  reduction  in  Mg 
seems  appreciable,  ranging  from  0.3  to  0.15%,  dry 
weight.  All  potentially  phytotoxic  elements  ana- 
lyzed in  the  study  are  able  to  accumulate  in  earth- 
worm tissues.  However,  only  Cu,  Zn  and  Pb  did 
accumulate  under  the  conditions  in  this  study.  No 
accumulation  was  noted  of  Cd,  Cr  and  Ni.  (Baker- 
FRC) 
W81-03125 


THERMOPHILIC  FUNGI  ISOLATED  FROM  A 
HEATED  AQUATIC  HABITAT, 

La  Trobe  Univ.,  Bundoora  (Australia).  Dept.  of 

Botany. 

D.  H.  Ellis. 

Mycologia,  Vol  72,  No  5,  p  1030-1033,  September/ 

October,  1980.  1  Tab,  8  Ref 

Descriptors:  'Fungi,  'Aquatic  fungi,  'Thermal 
pollution.  Heated  water.  Cooling  water.  Aquatic 
habitats,  Hazelwood  Power  Station,  'Australia, 
Microorganisms,  Water  cooling.  Electric  power- 
plants.  Water  pollution  effects.  Aquatic  microor- 
ganisms. 

Five  species  of  thermophilic  fungi  were  isolated 
from  sediments  in  8  sites  at  the  Hazelwood  Power 
Station,  Australia,  cooling  pond.  This  pond  is  di- 
vided into  4  sections,  but  only  the  outlet  segment 
and  main  pond  were  investigated.  Temperatures 
graduated  from  25C  in  the  main  pond  to  37C  at  the 
outlet.  Thermotolerant  Aspergillis  fumigatus  Fres. 
was  found  at  all  sites;  thermophilic  fungus  Ther- 
momyces  lanuginosus  Tsiklinski  was  found  at  3  of 
the  4  sites  where  temperatures  were  warmest.  The 
other  species  were  Chaetomium  thermophile  La 
Touche,  Humicola  grisea  var.  thermoidea  Cooney 
&  Emerson,  and  Humicola  insolens  Cooney  &  Em- 
erson. (Cassar-FRC) 
W81-03135 


POPULATION  STRUCTURE  AND  SPECIES 
COMPOSITION  OF  THE  FREE-LIVING  NEM- 
ATODES INHABITING  SANDS  OF  THE  NEW 
YORK  BIGHT  APEX, 

City  Univ.  of  New  York.  Dept.  of  Biology. 

J.  H.  Tietjen. 

Estuarine  and  Coastal  Marine  Science,  Vol  10,  No 

1,  p  61-73.  January,   1980.  3  Fig,  6  Tab,  23  Ref 

Descriptors:      'Nematodes,  'Sands,      'Atlantic 

Ocean,    Population,    Density,  Soil    microbiology. 

Heavy  metals.  Carbon,  Soil  types,  'New  York 
Bight. 

Free-living  nematodes  inhabiting  silty  to  medium 
coarse  sands  at  nine  stations  in  the  New  York 
Bight  Apex  were  studied  over  a  one  year  period. 
The  New  York  Bight  Apex  receives  large  amounts 
of  wastes  generated  in  the  area  of  New  York  City, 
including  organic  carbon  and  heavy  metals.  The 
average  population  density  ranged  from  221  to 
1381  per  10  sq  cm.  There  were  no  significant 
differences    in    density   associated    with    sediment 
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type,  organic  carbon,  or  heavy  metal  concentra- 
tions. Populations  found  in  medium  sands  with  low 
organic  carbon  and  low  heavy  metal  concentration 
were  dominated  by  Chromadoridae  and  Desmo- 
doridae,  and  there  were  few  Comesomatidae. 
There  was  high  species  diversity.  In  populations 
found  in  silty  sands  and  in  medium  sands  with  high 
organic  carbon  or  high  heavy  metal  concentration, 
Comesomatidae  were  dominant,  and  there  were 
relatively  few  Chromadoridae  and  Desmodoridae. 
Species  diversity  was  low.  In  medium  sands  spe- 
cies diversity  was  inversely  correlated  with  in- 
creased concentrations  of  Cr,  Cu.  Pb,  and  Zn.  No 
such  correlation  was  found  in  silty  sands.  There 
were  high  relative  abundances  of  the  comesomatid 
Sabatieria  pulchra  in  contaminated  sands.  This  spe- 
cies may  be  better  able  to  tolerate  stress  than 
Chromadoridae  and  Desmodoridae.  (Small-FRC) 
W81-03152 


DISEASE  OUTBREAKS  CAUSED  BY  DRINK- 
ING WATER, 

Harvard  School  of  Public  Health,  Boston,  MA. 
G.  F.  Craun. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1833- 
1839,  June,  1980.  6  Tab,  28  Ref. 

Descriptors:  'Potable  water,  'Diseases,  'Reviews, 
Human  diseases.  Infection,  Pathology,  Hepatitis, 
Viruses,  Giardiasis,  Cholera,  Amebiasis,  Ground- 
water pollution.  Drinking  water. 

Articles  appearing  in  the  recent  literature  and  deal- 
ing with  the  occurrence  of  disease  caused  by  drink- 
ing water  contamination  are  cited.  In  municipal 
water  systems  the  major  causes  of  outbreaks  ap- 
peared to  be  contamination  of  the  distribution 
system  and  treatment  deficiencies.  In  semipublic 
water  systems  the  use  of  untreated  ground  water 
and  treatment  deficiencies,  including  inadequate 
treatment  and  interrupted  chlorination,  caused 
most  of  the  outbreaks.  Giardia  lamblia  was  the 
most  commonly  identified  pathogen.  Several  stud- 
ies have  emphasized  the  importance  of  preventive 
measures  in  maintaining  safe  water  supplies;  they 
have  included  assessment  of  costs.  Studies  specifi- 
cally dealing  with  amebiasis,  cholera,  giardiasis, 
hepatitis  A,  yersiniosis,  and  viral  gastroenteritis  are 
cited.  The  role  of  water  supplies  in  improving 
health  in  poor  countries  was  considered  in  articles 
such  as  one  which  demonstrated  that  a  readily 
available  supply  of  good  quality  water  decreased 
diarrheal  disease.  It  was  noted  that  water  borne 
disease  transmitted  by  ingestion  of  the  pathogen  in 
water  can  be  prevented  by  improved  water  quality 
and  sanitation  methods,  that  'water-washed  dis- 
ease' is  an  infection  of  the  intestinal  tract  and  skin 
that  can  be  reduced  by  increased  availability  of 
water  and  improved  domestic  and  personal  hy- 
giene, and  that  water-based  disease  can  be  prevent- 
ed by  decreasing  the  need  for  water  contact. 
(Baker-FRC) 
W81-03186 


BIOACCUMULATION  AND  BIOAMPLIFICA- 
TION  OF  MERCURY  DERIVATIVES  BY  A 
TERTIARY  CONSUMER:  SALMO  GAIRDNERI 
-  TEMPERATURE  EFFECTS.  (BIOACCUMU- 
LATION ET  BIOAMPLIFICATION  DES  DE- 
RIVES DU  MERCURE  PAR  UN  CONSOMMA- 
TEUR  DE  TROISIEME  ORDRE:  SALMO 
GAIRDNERI  -  INCIDENCES  DU  FACTEUR 
TEMPERATURE), 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  d'Ecolo- 
gie  Animale. 

A.  Boudou,  F.  Ribeyre,  A.  Delarche,  and  R. 
Marty. 

Water  Research,  Vol  14,  No  1,  p  61-65,  January, 
1980.  6  Fig,  8  Ref. 

Descriptors:  'Mercury,  'Bioaccumulation,  'Fish, 
Absorption,  Biological  magnification.  Biotransfor- 
mation, Food  chains,  Methylation.  Methylmer- 
cury.  f 

Biological  methylation  of  inorganic  compounds  by 
bacteria  and  bioconcentrafion  and  bioamplification 
of  the  contaminant  with  time  as  well  as  between 
different  trophic  levels  were  studied.  The  tertiary 
consumer  Salmo  gairdneri  Richardson  was  studied, 


since  terminal  links  are  most  strongly  contaminated 
by  trophic  transfers  and  their  lifetimes  are  often 
longer  than  those  of  lower  level  species.  Mercury 
bioaccumulation  was  strongly  temperature  depend- 
ent. Trophic  contamination  clearly  predominated 
over  direct  contamination  of  Salmo  gairdneri,  ana- 
lyzed by  mortality  tests  and  by  metal  determina- 
tion in  fish  and  in  their  principal  organs.  Param- 
eters varied  were  the  chemical  form  (mercury  bi- 
chloride and  methylmercury  chloride)  of  metal 
concentration  in  the  medium  (1  microg/liter  -  1 
mg/liter),  exposure  time  (10-30  days)  and  tempera- 
ture (10,  18  and  26C).  A  comparative  study  was 
made  with  Carrassius  carrassius.  Global  contami- 
nation (water  and  food)  of  Salmo  gairdneri  was 
studied  within  the  experimental  trophic  chain  of  a 
primary  producer,  Chlorella  vulgaris,  and  three 
levels  of  consumers  (Daphnia  maga,  Gambusia  af- 
finis  and  Salmo  gairdneri)  with  a  contaminant  dose 
of  1  microg/liter  at  the  same  temperatures  and 
contamination  times.  Hg203  was  used  to  trace  the 
progress.  The  Hg  concentration  factor  in  terms  of 
initial  contaminant  dose  was  2500  at  IOC,  5900  at 
18C  and  3100  at  26C.  (Hertzoff-FRC) 
W81-03191 


TOXICOLOGICAL  AND  PHYSIOLOGICAL 
RESPONSES  OF  THE  FISH,  LEIOSTOMUS 
XANTHURUS,  EXPOSED  TO  CHLORINE 
PRODUCED  OXIDANTS, 

Gulf  Breeze  Environmental  Research  Lab.,  Johns 
Island,  SC,  Bears  Bluff  Field  Station. 
D.  P.  Middaugh,  L.  E.  Burnett,  and  J.  A.  Couch. 
Estuaries,  Vol  3,  No  2,  p  132-141,  June  1980.  10 
Fig,  3  Tab,  47  Ref. 

Descriptors:  'Toxicity,  'Fish,  'Chlorination, 
'Leiostomus  xanthurus,  Chlorine,  Water  pollution 
effects.  Aquatic  life,  Aquatic  animals,  Spot. 

The  sublethal  and  lethal  toxicity  of  chlorine-pro- 
duced oxidants  (CPO)  was  determined  on  juvenile 
spot,  Leiostomus  xanthurus,  an  estuarine  teleost. 
Seawater  of  26-31%  salinity  was  treated  with  vary- 
ing concentrations  of  NaOCl  to  simulate  conditions 
in  chlorinated  secondary  sewage  treatment  ef- 
fluents and  chlorinated  cooling  water.  Short  term 
LT50  tests  (measured  CPO,  0.09  and  0.12  mg  per 
liter)  produced  no  mortality  in  fish  in  the  48  hour 
duration  of  the  test.  CPO  concentrations  (mg  per 
liter)  produced  the  following  LT50's;  0.13,  360-400 
min;  0.19,  216-250  min;  and  0.36,  88-95  min.  Oper- 
cular ventilation  rates  were  higher  in  fish  exposed 
to  the  sublethal  concentrations,  but  returned  to 
near  normal  (65  beats  per  min)  during  the  latter 
part  of  the  48  hour  experiment.  Opercular  ventila- 
tion rates  in  fish  exposed  to  higher,  fatal  concentra- 
tions of  CPO  increased  dramatically  with  time  to 
as  high  as  217  beats  per  min  and  decreased  slightly 
just  before  death.  Blood  pH  decreased  to  as  low  as 
6.84,  compared  with  7.35  in  controls,  in  all  but  the 
lowest  concentration  of  CPO.  No  significant 
changes  in  methemoglobin  were  observed.  Oxygen 
uptake  was  depressed  at  all  CPO  concentrations. 
Gill  tissue  epithelium  was  sloughed  away  from 
underlying  pillar  cells.  Circulatory  tissues  and  he- 
mangiectic  secondary  lamellae  were  denuded  in 
fish  exposed  to  the  highest  CPO  concentration, 
0.37  mg  per  liter.  (Cassar-FRC) 
W81-03192 


DECOMPOSITION  PROCESSES  IN  THE  PRO- 
FUNDAL  REGION  OF  BLELHAM  TARN  AND 
THE  LUND  TUBES, 

Freshwater    Biological    Association,    Windermere 

(England). 

For  primary  bibliographic  entry  see  Field  2H. 

W81-03196 


EVALUATION  OF  ACUTE  TOXICITY  OF 
PHENOL  AND  ITS  CHLORO-  AND  NITRO- 
DERIVATIVES  TO  CERTAIN  TELEOSTS, 

D.A.V.    Coll.,    Muzaffarnagar    (India).    Pollution 

Relevant  Research  Lab. 

S.  R.  Verma,  S.  Rani,  A.  K.  Tyagi,  and  R.  C. 

Dalela. 

Water,  Air,  and  Soil  Pollution,  Vol  14,  p  95-102, 

1980.  5  Tab,  31  Ref. 

Descriptors:  'Teleosts,  'Toxicity,  'Phenols.  Water 
pollution  effects.  Fish,  Aquatic  animals,  Organic 


compounds.    Chemical    wastes,    Aromatic    com- 
pounds, Pentachlorophenol,  Dinitrophenol. 

The  comparative  acute  toxicities  of  phenol,  pen- 
tachlorophenol, and  dinitrophenol  were  deter- 
mined in  24,  48,  72,  and  96  hour  tests  using  3 
species  of  fish.  Acute  96  hour  LC50  values  for  the 
3  species  offish  were  as  follows:  phenol,  11.6-42.0 
mg  per  liter;  dinitrophenol,  1.00-9.25  mg  per  liter; 
and  pentachlorophenol,  0.072-0.56  mg  per  liter.  Of 
the  3  species  of  fish,  Notopterus  notopterus  was 
most  susceptible  to  the  chemicals;  Saccobranchus 
fossilis  and  Colisa  fasciatus  were  less  susceptible. 
(Cassar-FRC) 
W81-03202 


EFFECTS  OF  A  SKI  AREA  ON  THE  WATER 
QUALITY  AND  INVERTEBRATES  OF  A 
MOUNTAIN  STREAM, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy- 

M.  C.  Molles,  Jr.,  and  J.  R.  Gosz. 
Water,  Air,  and  Soil  Pollution,  Vol  14,  p  187-205, 
1980.  9  Fig,  5  Tab,  26  Ref. 

Descriptors:  'Invertebrates,  'Recreation  facilities, 
'Streams,  Chlorides,  Construction,  Road  construc- 
tion. Skiing,  Sedimentation,  'Water  pollution  ef- 
fects. Winter  sports,  'Santa  Fe,  New  Mexico,  Nu- 
trients, Salts,  Aquatic  animals.  Suspended  solids. 
Mayflies,  Diptera,  Insects,  Oligochaetes,  Nema- 
todes. 

Past  studies  of  the  area  downstream  from  the  Santa 
Fe,  New  Mexico  ski  area  demonstrated  the  effect 
of  road  salting  and  road  construction  on  chemical 
composition  of  the  water  and  aquatic  life.  This 
paper  extends  the  study  further  downstream  to 
quantify  the  rate  of  recovery  of  water  quality  and 
the  longitudinal  recovery  of  stream  invertebrate 
communities.  Road  salt  applications  significantly 
increased  Na  and  CI  levels  in  the  stream  water. 
Levels  were  highest  during  spring  snow  melt  and 
during  a  few  periods  in  the  summer.  Ca,  Mg,  and 
K  levels  were  also  increased  because  of  the  mass 
action  displacement  from  soil  exchange  sites  by 
Na.  Suspended  sediment  levels  reflected  stream 
discharge  and  soil  distribution  activity  in  the  area 
and  contributed  more  to  reductions  in  the  inverte- 
brate population  than  did  the  chemistry  of  the 
water.  Below  the  ski  area  Ephemeroptera,  Coleop- 
tera,  Diptera,  and  Turbellaria  were  significantly 
reduced;  Trichoptera  and  Nematoda  were  present 
in  higher  numbers.  Plecoptera  and  Oligochaeta 
populations  were  consistent  throughout  the  area. 
Some  recovery  of  invertebrate  production  was  re- 
corded at  distances  of  700  to  2200  meters  below 
the  ski  area.  (Cassar-FRC) 
W8 1-03203 


REPORT  ON  HEALTH  AND  ENVIRONMEN- 
TAL EFFECTS  OF  INCREASED  COAL  UTILI- 
ZATION, BY  THE  COMMITTEE  ON  HEALTH 
AND  ENVIRONMENTAL  EFFECTS  OF  IN- 
CREASED COAL  UTILIZATION. 
Environmental  Health  Perspectives,  Vol  36,  p  135- 
153,  November,  1980.  9  Ref. 

Descriptors:  'Acidic  water,  'Coal  mine  wastes, 
'Water  pollution  effects,  'Coal  utilization  effects. 
Trace  elements,  Powerplants.  Waste  disposal. 
Coal,  Thermal  pollution,  Mine  wastes.  Water  pol- 
lution sources.  Toxins.  Public  health.  Soil  contami- 
nant effects,  Air  pollution.  Surface  waters. 
Groundwater,  Radioisotopes,  Lead,  Mercury.  Ar- 
senic, Aquifers,  Burning,  National  Energy  Plan, 
Landfills,  Disposal,  Research  and  development. 
Water  pollution  control.  Regulations,  Water  cool- 
ing. Cooling  water.  Metals,  Cadmium. 

The  Committee  on  Health  and  Environmental  Ef- 
fects of  Increased  Coal  Utilization  studied  the  ef- 
fects of  the  National  Energy  Plan,  announced 
April  1977,  during  November  and  December. 
1977.  Increase  in  coal  consumption,  from  665  mil- 
lion tons  to  possibly  1265  million  tons  by  1985,  can 
directly  and  indirectly  affect  water  resources.  Acid 
rains  from  stack  emissions  have  diminished  and 
destroyed  aquatic  life  in  lakes  and  streams  and 
have  reduced  rates  of  forest  growth.  Trace  ele- 
ments such  as  As.  Cd.  Hg.  Pb.  F,  Be.  and  radionu- 
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elides  U235,  U238,  and  Th232  may  enter  ground- 
water and  streams  during  mining,  from  emissions 
during  coal  burning,  or  from  waste  disposal  sites 
with  subsequent  entrance  into  the  food  chain  and 
bioaccumulation.  Acid  mine  waters  from  inactive 
mines  in  the  eastern  U.S.  and  increased  salinity  in 
western  soils  may  enter  disturbed  aquifers  and 
surface  waters.  Cooling  waters  associated  with 
coal-fired  power  plants  are  locally  problematic,  but 
offer  possibilities  for  creative  use  of  this  waste 
heat.  The  Committee  had  several  recommenda- 
tions pertinent  to  water  resources:  (I)  establish  an 
improved  national  environmental  data  collection 
and  monitoring  system,  (2)  require  rigorous  com- 
pliance with  governmental  regulations,  (3)  expand 
research  programs,  (4)  initiate  a  major  study  on 
S02-nitrogen  oxide  emissions,  acid  fallout  and  bio- 
mass  productivity,  and  (5)  study  migration  of  toxic 
trace  elements  from  waste  disposal  sites  into  the 
biosphere.  (Cassar-FRC) 
W81-03217 


PRIMARY  PRODUCTION  IN  LAKES  RO- 
TORUA,  REREWHAKAAITU,  AND  ROTOITI, 
NORTH  ISLAND,  NEW  ZEALAND,  1973-78, 

Ministry  of  Agriculture  and  Fisheries,  Wellington. 
(New  Zealand).  Fisheries  Research  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W81-03222 


THE  LITTORAL  BOTTOM  FAUNA  OF  HIGH 
ELEVATION  LAKES  IN  KINGS  CANYON  NA- 
TIONAL PARK, 

California  Univ.,  Berkeley.  Dept.  of  Forestry  and 

Resource  Management. 

T.  P.  Taylor,  and  D.  C.  Erman. 

California  Fish  and  Game,  Vol  66,  No  2,  p  112- 

119,  April,  1980.  2  Fig,  2  Tab,  25  Ref. 

Descriptors:  *Water  pollution  effects,  *Eutrophi- 
cation,  *Lakes,  *Benthic  fauna.  National  parks. 
Recreation  facilities.  Invertebrates,  *Kings  Canyon 
National  Park,  *California,  Oligotrophy,  Aquatic 
life.  Clams,  Oligochaetes,  Diptera,  Public  lands. 
Camping,  Lake  sediments,  Limnology,  Littoral. 

Macroinvertebrate  density  was  positively  correlat- 
ed with  human  use  (camping  and  visiting)  along 
the  shores  of  1 1  oligotrophic,  high  elevation  lakes 
in  Kings  Canyon  National  Park,  California.  Aver- 
age density  was  5418  individuals  per  sq  meter. 
Most  common  invertebrates  were  Chironomidae, 
1437  individuals;  Oligochaeta,  2135;  and  fingernail 
clams,  1567.  The  presence  of  Chironomids  was  an 
indication  of  eutrophication  or  human  impact. 
Bullfrog  Lake  had  a  high  frequency  of  bottom 
plants  and  a  high  macroinvertebrate  density.  This 
lake,  closed  to  use  for  over  10  years,  shows  a  slow 
recovery  from  the  effects  of  former  overuse  by 
campers  and  grazing  stock.  (Cassar-FRC) 
W8 1-03223 


EFFECTS  OF  PETROLEUM  HYDROCARBONS 
ON  HEPATIC  FUNCTION  IN  THE  DUCK, 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 

Wildlife  Research  Center. 

J.  F.  Patton,  and  M   P.  Dieter. 

Comparative   Biochemistry   and   Physiology,   Vol 

65C,  No   1,  p  33-36,   1980.  3  Fig,  2  Tab,  22  Ref 

Descriptors:  *Ducks,  *Oil,  'Toxicity,  Organic 
compounds.  Birds,  Mallard  ducks.  Wildlife,  Migra- 
tory birds,  Oil  spills.  Environmental  effects. 

The  effects  of  chronic  ingestion  of  representative 
petroleum  hydrocarbons  found  in  South  Louisiana 
crude  oil  were  studied  on  liver  function  in  the 
adult  duck.  One  group  of  mallard  ducks  was  fed 
breeder  mash  containing  a  1%  mixture  of  0.96% 
paraffin  and  0.04%  (400  ppm)  of  an  aromatic  hy- 
drocarbon mixture.  Another  group  received  4000 
ppm  aromatic  hydrocarbon  exposure  in  their 
meals.  The  average  monthly  body  weights  of  these 
two  groups  varied  over  the  7  month  period  of 
study.  Those  of  the  second  group  decreased  21% 
during  the  first  month.  After  that  time,  however, 
weights  again  increased,  reaching  normal  levels  at 
5  months'  time.  In  the  first  group  body  weight  also 
diminished,  but  returned  to  normal  after  5  months' 
time.  No  significant  changes  in  values  for  the  he- 


matocrit, plasma  Na+   and  K  +  ,  and  GOT  were 
noted.  Both  the  liver  and  testis  were  measured  at 
necropsy,  and  a  significant  increase  was  noted  for 
those  in  the  first  groups.  (Baker-FRC) 
W8 1-03234 


RESPONSE  OF  CAPTIVE,  BREEDING  MAL- 
LARDS TO  OILED  WATER, 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 

Wildlife  Research  Center. 

T.  W.  Custer,  and  P.  H.  Albers. 

Journal  of  Wildlife  Management,  Vol  44,  No  4,  p 

915-918,  October,  1980.  3  Fig,  9  Ref 

Descriptors:  "Mallard  Duck,  *Oily  water,  "Water 
pollution  effects.  Waterfowl,  Wildlife,  Aquatic  life, 
Oil  pollution. 

Studies  on  2-year  old  game-farm  mallards  suggest- 
ed that  these  birds  attempt  to  avoid  oily  water, 
especially  after  initial  contact.  Three  groups  of  17- 
18  paris  each  were  exposed  to  the  following  condi- 
tions in  their  sunken  water  troughs:  high  crude  oil 
concentration  with  a  visible  slick  (100  ml  per  sq 
meter  of  water  surface),  low  oil  concentration  with 
no  visible  slick  (5  ml  per  sq  meter),  and  no  oil  as 
controls.  After  4  hours,  2  of  10  in  the  high  oil 
group  had  entered  the  water,  4  of  8  in  the  low  oil 
group,  and  8  of  10  in  the  control  group.  After  24 
hours,  the  rate  was  4  of  10,  high  oil;  5  of  8,  low  oil; 
and  9  of  10,  control.  After  the  oil  was  removed  and 
replaced  with  clean  water,  ducks  in  the  high  oil 
group  entered  the  water  fewer  times  and  spent  less 
time  in  the  water  than  ducks  in  the  other  2  groups. 
(Cassar-FRC) 
W81-03237 


ETIOLOGY  OF  GAS  BUBBLE  DISEASE, 

National  Fisheries  Research  Center,  Seattle,  WA. 
G.  R.  Bouck. 

Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  703-707,  November,  1980.  10  Fig, 
4  Tab,  34  Ref 

Descriptors:  *Supersaturation,  *Fish  diseases, 
Lethal  limit.  Water  pollution  effects.  Morbidity, 
Mortality. 

The  cause  and  effect  relationships  which  occur  in 
gas  bubble  disease  are  discussed.  Gas  bubble  dis- 
ease is  a  non-infectious,  physically  induced  process 
caused  by  uncompensated  hyperbaric  pressure  of 
total  dissolved  gases.  The  abnormal  physical  pres- 
ence of  the  gases  in  blood  and  tissue  can  cause 
damage  and  death  in  fish  and  invertebrates.  Mor- 
tality curves  were  studied,  and  three  disease  stages 
were  revealed.  Stage  one  is  a  period  of  gas  pres- 
sure equilibrium,  nonlethal  cavitation,  and  increas- 
ing morbidity.  Stage  two  is  a  period  of  rapid  and 
heavy  mortality.  Stage  three  is  a  period  of  pro- 
tracted survival,  despite  lesions  and  dysfunction, 
that  eventually  ends  in  total  mortality.  There  are 
really  no  safe  limits  for  supersaturation.  Limits  can 
be  set  depending  on  species  tolerance  and  on  fac- 
tors that  differ  among  hatcheries  and  rivers,  be- 
tween continuous  and  intermittent  exposures,  and 
across  ranges  of  temperature  and  salinity.  (Small- 
FRC) 
W81-03241 


EFFECTS  OF  HYDROSTATIC  PRESSURE  ON 
STEELHEAD  SURVIVAL  IN  AIR-SUPERSA- 
TURATED WATER, 

Corvallis  Environmental  Research  Lab.,  OR. 
M.  D.  Knittel,  G.  A.  Chapman,  and  R.  R.  Garton. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  755-759,  November,  1980.  2  Fig, 
2  Tab,  13  Ref 

Descriptors:  "Supersaturation,  *Fish  diseases,  "Hy- 
drostatic pressure.  Water  depth.  Mortality,  Mor- 
bidity. Water  pollution  effects,  "Air-supersaturated 
water. 

This  study  was  designed  to  determine  whether 
compensating  hydrostatic  pressure  and  excess  gas 
pressure  are  simple  additive  factors  in  determining 
fish  survival,  and  to  determine  the  extent  to  which 
total  hydrostatic  compensation  can  reverse  the 
effect  of  a  previous  near-lethal  exposure  to  super- 


saturation.  Juvenile  steelheads  were  placed  in 
cages  and  suspended  at  various  depths  in  water 
supersaturated  with  air  at  levels  from  120  to  140% 
of  normal  atmospheric  gas  pressure.  Fish  held  at 
depths  of  10,  50,  and  100  cm  had  survival  times 
that  increased  with  increasing  depth.  When  the 
hydrostatic  pressure  (7.4  mm  Hg  per  10  cm  water 
depth)  was  subtracted  from  the  excess  gas  pres- 
sure, mortality  curves  for  fish  at  all  three  depths 
essentially  coincided.  The  significant  measure  of 
supersaturation  appears  to  be  the  pressure  of  dis- 
solved gases  in  excess  of  the  sum  of  barometric  and 
hydrostatic  pressures.  When  steelheads  were  held 
near  the  surface  in  supersaturated  water  for  a  near- 
lethal  period  and  then  lowered  to  a  depth  provid- 
ing total  hydrostatic  compensation,  they  appeared 
to  recover  completely  in  about  two  hours.  (Small- 
FRC) 
W8I-03242 


COMPARATIVE  RESPONSES  OF  SPECKLED 
DACE  AND  CUTTHROAT  TROUT  TO  AIR-SU- 
PERSATURATED WATER, 

Corvallis  Environmental  Research  Lab.,  OR. 
A.  V.  Nebeker,  A.  K.  Hauck,  F.  D.  Baker,  and  S. 
L.  Weitz. 

Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  760-764,  November,  1980.  I  Fig, 
2  Tab,  10  Ref 

Descriptors:  "Supersaturation,  "Fish  diseases, 
"Mortality,  Trout,  Water  pollution  effects,  Lethal 
limit,  Morbidity,  "Air-supersaturated  water. 

Comparative  studies  were  performed  on  the  re- 
sponses of  speckled  dace  and  cutthroat  trout  to 
supersaturated  water  which  was  prepared  by  in- 
jecting compressed  air  into  water  under  pressure. 
The  speckled  dace  were  more  tolerant  of  the  air- 
supersaturated  water  than  were  adult  or  juvenile 
cutthroat  trout.  The  dace  were  tested  in  water 
with  110  to  142%  supersaturation.  They  had  a  96- 
hr  LC50  (median  lethal  concentration)  of  140%,  a 
7-day  LC50  of  137%)  saturation,  and  2-week  LC50s 
of  129  or  131%  saturation.  The  estimated  mean 
threshold  concentration,  based  on  time  to  death  of 
50%  of  test  fish,  was  123%  saturation.  The  cut- 
throat trout  were  tested  in  the  range.  111  to  130% 
saturation.  They  had  a  96-hr  LC50  of  119-120% 
saturation  for  adults  and  119%  for  juveniles.  The 
two  types  of  fish  showed  similar  external  and 
internal  signs  of  gas  bubble  disease.  Thus,  speckled 
dace  would  have  a  greater  chance  of  survival  in  a 
stream  with  air-saturation  stress  than  cutthroat 
trout.  (Small-FRC) 
W8 1-03243 


AVOIDANCE  RESPONSES  OF  SALMON  AND 
TROUT  TO  AIR-SUPERSATURATED  WATER, 

Corvallis     Environmental     Research     Lab.,     OR. 
Western  Fish  Toxicology  Station. 
D.  G.  Stevens,  A.  V.  Nebeker,  and  R.  J.  Baker. 
Transactions  of  the  American   Fisheries  Society, 
Vol  109,  No  6,  p  751-754,  November,  1980.  1  Fig, 
1  Tab,  5  Ref 

Descriptors:  "Fish  behavior,  "Supersaturation, 
"Fish  diseases.  Sounding,  Salmon,  Trout,  Water 
pollution  effects,  "Air-supersaturated  water. 

The  lateral  avoidance  response  of  several  fish  spe- 
cies was  tested  in  various  concentrations  of  super- 
saturated water.  All  tests  were  done  in  unchlorin- 
ated  well  water  aerated  to  near  saturation  under 
normal  atmospheric  pressure  using  parr-smolt  size 
steelhead,  coho,  chinook,  and  sockeye  salmon  and 
rainbow  trout.  Coho,  sockeye,  and  chinook  salmon 
and  rainbow  trout  avoided  air-supersaturated 
water,  but  steelheads  did  not  consistently  avoid  the 
supersaturated  water  and  died  from  gas  bubble 
disease.  The  salmon  and  trout  generally  avoided 
145%  and  125%  saturation,  but  did  not  always 
avoid  115%.  Territorial  activity  was  found  to 
reduce  avoidance  by  steelheads  and  trout.  The 
research  did  not  assess  the  possibility  that  steel- 
heads and  other  species  may  sound  vertically  to 
avoid  supersaturated  water.  (Small-FRC) 
W8 1-03244 


ATMOSPHERIC     GAS     SUPERSATURATION: 
EDUCATIONAL  AND  RESEARCH  NEEDS, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


National  Fisheries  Research  Center,  Seattle,  WA. 

G.  R.  Bouck,  B.  D'Aoust,  W.  J.  Ebel,  and  R. 

Rulifson. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  6,  p  769-771,  November,  1980. 

Descriptors:  *Supersaturation,  *Fish  diseases,  ♦Re- 
search needs,  Education,  *Gases,  Water  quality, 
Water  pollution  effects.  Water  pollution  control. 
Fisheries  engineering,  Fishkill,  Stream  fisheries. 

A  list  of  supersaturation  research  needs  is  present- 
ed, including  educational  needs,  standardization  of 
methods,  ecosystem  research,  aquaculture  re- 
search, and  treatment  to  eliminate  supersaturation. 
Academic  institutions  teaching  water  quality  or 
fish  culture  or  pathology  should  give  direct  train- 
ing on  the  causes,  measurement,  consequences,  and 
cures  of  hyperbaric  dissolved  gas  pressures.  Also, 
there  is  a  basic  need  to  standardize  methods  used  in 
supersaturation  research.  Research  is  needed  to 
determine  how  much  supersaturation  is  bad  for 
fish.  Sublethal  effects  have  received  little  attention. 
There  are  a  number  of  unresolved  physiological 
questions  that  may  prove  critical  to  ecosystems 
and  fish  culture  studies,  such  as  the  role  of  simple 
hydraulic  compression  on  gas  nucleation  in  fish. 
Treatment  methods  are  needed  for  supersaturated 
water.  They  should  be  reliable,  cheap,  and  effec- 
tive. There  is,  in  general,  a  great  need  for  more 
research  on  gas  supersaturation  and  how  it  relates 
to  gas  bubble  disease,  and  a  great  need  for  scien- 
tists, engineers,  and  facility  operators  trained  in  the 
monitoring  and  mitigation  of  gas  supersaturated 
waters.  (Small-FRC) 
W8 1-03245 


GAS  BUBBLE  DISEASE  IN  SMALLMOUTH 
BASS  AND  NORTHERN  SQUAWFISH  FROM 
THE  SNAKE  AND  COLUMBIA  RIVERS, 

Battelle.  Pacific  Northwest  Lab.,  Richland,  WA. 
Ecological  Sciences  Dept. 
J.  C.  Montgomery,  and  C.  D.  Becker. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  734-736,  November,  1980.  3  Fig, 
11  Ref. 

Descriptors:  *Supersaturation,  *Fish  diseases, 
♦Morbidity,  Bass,  Seasonal  variation,  Rivers,  Field 
investigations,  Waterpollution  effects,  *  Snake 
River,  *Columbia  River,  Gas  bubble  disease. 

Field  observations  were  made  on  the  external  signs 
of  gas  bubble  disease  among  adult  smallmouth  bass 
and  northern  squawfish  in  the  lower  Snake  and 
mid-Columbia  rivers  during  spring  freshets  of  1975 
and  1976.  One  hundred  and  seventy-nine  small- 
mouth  bass  and  85  northern  squawfish  were  col- 
lected by  angling  and  were  examined.  Seventy-two 
percent  of  the  bass  and  84%  of  the  northern 
squawfish  displayed  evidence  of  exposure  to  super- 
saturated water.  The  primary  signs  of  gas  bubble 
disease  were  dermal  emphysemas,  which  ranged  in 
number  from  25  to  300  in  fins  to  over  800  on  body 
and  fins.  Opercular  emphysemas  were  also  typical, 
and  hemorrhaging  was  common  on  the  caudal, 
anal,  and  pectoral  fins.  Total  dissolved  gas  supersa- 
turations  in  the  river  exceeded  115%.  Assessment 
of  the  impact  of  supersaturation  should  include 
collection  and  examination  of  juvenile  and  adult 
resident  fishes.  The  USEPA  desired  standard  for 
supersaturation  is  a  maximum  of  110%  for  periodic 
exposure.  (Small-FRC) 
W8 1-03246 


5D.  Waste  Treatment  Processes 


DESIGN  AND  CONTROL  OF  AN  ACTIVATED 
SLUDGE  PROCESS  FOR  MUNICIPAL  WASTE 
WATER  TREATMENT, 

Delaware  Univ..  Newark.  Dept.  of  Chemical  Engi- 
neering. 

R.  Paterson,  and  M.  M.  Denn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-202111. 
Price  codes:  A15  in  paper  copy.  AOl  in  microfiche. 
Water  Resources  Center,  University  of  Delaware. 
Completion  Report,  December,  1980.  302  p,  57 
Fig.  22  Tab,  133  Ref,  16  Append.  OWRT-A-041- 
DEL(2).  14-34-0001-9008. 


Descriptors:  'Municipal  waste  water,  'Activated 
sludge  process,  *Waste  water  treatment.  Computer 
models,  *Model  studies.  Computers,  Model  testing. 
Waste  water.  Municipal  wastes.  Domestic  wastes. 
Solid  wastes.  Industrial  wastes.  Sludge,  Activated 
sludge.  Waste  water  management,  Waste  water 
disposal.  Wastes,  Suspended  solids.  Sedimentation, 
Sludge  solids. 

A  steady-state  computer  model  has  been  devel- 
oped for  a  conventional  activated  sludge  waste 
water  treatment  system  for  use  in  selecting  the 
least  cost  system  design  that  would  satisfy  a  set  of 
fixed  effluent  quality  standards.  Alternative  designs 
slightly  more  expensive  than  least  cost  design  but 
which  might  offer  superior  overall  plant  perform- 
ance may  also  be  treated  by  the  model.  Optimiz- 
ation studies  on  a  plant  to  treat  20,000  cubic 
meters/day  (5.3  MGD)  medium  strength  domestic 
waste  water  were  conducted  by  simple  enumera- 
tion. Computer  designs  were  generated  for  combi- 
nations of  percent  primary  suspended  solids  re- 
moval, mixed  liquor  volatile  suspended  solids,  and 
sludge  age.  System  design  can  be  specified  on  the 
basis  of  best  effluent  quality  or  best  plant  stability 
to  diurnal  loading  variations  without  paying  a 
large  cost  penalty.  A  dynamic  computer  model  of 
a  conventional  activated  sludge  process  was  also 
developed  for  use  in  comparing  alternative  control 
strategies  and  alternative  plant  designs.  (Zielinski- 
IPA) 
W8 1-02905 


TOXICITY  REDUCTION  THROUGH  CHEMI- 
CAL AND  BIOLOGICAL  MODIFICATION  OF 
SPENT  PULP  BLEACHING  LIQUORS, 

State  Univ.  of  New  York  at  Syracuse.  Coll.  of 
Environmental  Science  and  Forestry. 
C.  W.  Dence,  C-J.  Wang,  and  P.  R.  Durkin. 
Available  from  the  National  Techrical  Information 
Service,  Springfield,  VA  22161  as  PB80-179334, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-039,  January,  1980.  Ill  p,  12  Fig,  29  Tab, 
68  Ref,  2  Append.  R  804779. 

Descriptors:  *Phenols,  *Chlorination,  *Pulp 
wastes,  'Bleaching  wastes,  'Waste  water  treat- 
ment. Algae,  Fungi,  Daphnia,  Bioassay,  Toxicity, 
Growth,  Detoxification,  Chemical  reactions, 
Duckweed,  Biological  waste  water  treatment. 
Water  pollution  control. 

Chlorophenols  similar  to  or  identical  with  those 
detected  in  spent  chlorination  and  caustic  extrac- 
tion liquors  were  synthesized  over  a  range  of  con- 
centrations to  determine  their  effect  on  the  growth 
of  fungi,  the  alga  Chlorella  pyrenoidosa,  and 
Lemna  perpusilla,  and  on  the  survival  of  Daphnia 
magna.  Chlorella  was  the  most  sensitive  plant 
tested,  while  Daphnia  was  more  sensitive  than  the 
fungi  in  acute  toxicity  bioassays  with  spent  chlorin- 
ation and  caustic  extraction  liquors.  Growth  re- 
pression and  toxicity  generally  increased  with  in- 
creasing chlorine  substitution  in  the  phenolic  ring. 
Spent  chlorination  and  caustic  extraction  liquors 
were  subjected  to  a  variety  of  chemical  treatments 
and  fractionation  and  the  resulting  effects  on  acute 
toxicity  determined.  Treatment  with  chlorine,  hy- 
pochlorous  acid,  hypochlorite,  ozone  and  hydro- 
gen peroxide  produced  increases  in  the  toxicity  of 
the  spent  liquor.  The  fraction  containing  the  lower 
molecular  weight  materials  displayed  the  greatest 
repression  of  fungal  growth  and  were  most  toxic  to 
the  Daphnia.  Substantial  reductions  of  toxicity 
were  achieved  by  the  addition  of  alkali  to  spent 
chlorination  liquor.  A  mixed  microbial  population, 
and  Candida  utilis  effected  essentially  complete 
elimination  of  toxicity  from  spent  chlorination 
liquor  and  small  reductions  in  toxicity  of  spent 
caustic  extration  liquor,  but  a  bacterial  culture  was 
comparatively  ineffective.  Substitution  of  chlorine 
dioxide  or  oxygen  in  the  chlorination  stage  was 
distinctly  beneficial  in  reducing  toxicity.  (Bramb- 
ley-SRC) 
W81-02935 


PROCESS  SPILL  MONITORING,  CONTROL 
AND  RECOVERY  IN  THE  PULP  AND  PAPER 
INDUSTRY, 


Tufts  Univ.,  Medford,  MA.  Dept.  of  Civil  Engi- 
neering. 

G.  W.  Gove,  J.  J.  McKeown,  and  A.  J.  Carlson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-131971, 
Price  codes:  AlO  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-80-211.  February,  1981.  5  p,  6 
Fig,  3  Tab. 

Descriptors:  'Pulp  wastes,  'Pulp  and  paper  indus- 
try, Kraft  mills,  'Computers,  'Waste  water  treat- 
ment. Chemical  recovery.  Recycling,  Process  con- 
trol. Industrial  wastes.  Computer  models,  'Waste 
water  management. 

In  order  to  develop  strategies  to  control  intermit- 
tent spills  associated  with  the  production  of  chemi- 
cal wood  pulp,  examinations  of  process  effluents 
from  kraft  pulp  mills  and  investigations  of  existing 
loss  control  systems  were  conducted.  Samples 
were  analyzed  from  process  and  liquor  storage 
areas  and  sewers  in  20  pulp  mills,  representing 
various  locations,  ages,  process  types,  and  wood 
species.  Dynamic  computer  modelling,  using  data 
from  process  effluent  monitoring,  was  employed  to 
illustrate  the  utility  of  this  technique  to  arrive  at 
various  loss  control  strategies  for  particular  proc- 
ess configurations.  A  loss  control  strategy  for  pulp- 
ing, pulp  washing,  and  chemical  recovery  areas 
was  implemented  in  the  existing  spill  control 
system  of  a  large  kraft  pulp  mill.  Control  was 
successfully  effected  utilizing  a  digital  computer. 
During  a  representative  18-day  period  the  system 
intercepted  and  returned  nearly  900,000  gallons 
containing  more  than  12  tons  of  sodium,  15  tons  of 
biochemical  oxygen  demand  and  67  tons  of  dis- 
solved solids.  In  addition  to  managing  process 
losses,  the  direct  digital  control  system  allowed 
gathering,  processing  and  managing  data  obtained 
from  the  sensors  monitoring  the  system.  (Moore- 
SRC) 
W8 1-02942 


ALASKA  VILLAGE  DEMONSTRATION  PRO- 
JECTS, FINAL  REPORT, 

Corvallis     Environmental     Research     Lab.,     OR. 
Freshwater  Div. 
B.  H.  Reid. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-190812, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-039,  March,  1980.  60  p,  16  Fig,  6  Tab,  17 
Ref  1  Append. 

Descriptors:  'Water  supply,  'Waste  water  treat- 
ment, 'Public  health,  'Potable  water.  Water  pollu- 
tion control,  'Rural  areas.  Water  conservation, 
Operating  costs.  Water  pollution  prevention.  Utili- 
ties, Maintenance  costs,  'Alaska. 

The  Alaska  Village  Demonstration  Projects 
(AVDP)  called  for  the  design  and  construction  of 
one  or  more  central  community  facilities  to  dem- 
onstrate methods  which  provide  for  safe  water  and 
the  elimination  or  control  of  water  pollution  in 
those  native  villages  in  Alaska  without  such  facili- 
ties. Two  demonstration  projects  were  built  at 
Emmonak  and  Wainwright  as  authorized  by  Sec- 
tion 113  of  PL  92-500.  Modular  construction  was 
used  to  provide  central  utility  systems  which  in- 
cluded water  supply,  laundry,  bathing,  saunas,  and 
waste  water  treatment.  Service  to  homes  was  by 
vehicular  delivery.  Fire  destroyed  the  facility  at 
Wainwright  in  1973  and  the  project  was  subse- 
quently rebuilt.  Energy  conservation  measures 
were  employed  to  minimize  costs  of  operation  and 
water  was  treated  for  reuse.  Equipment  performed 
satisfactorily,  but  operator  preparedness  was  lack- 
ing, thus,  many  breakdowns  occurred.  Overall  cost 
of  operation  and  maintenance  of  the  facilities  was 
transferred  to  the  local  government  by  the  EPA. 
The  AVDP  was  paralleled  by  projects  built  by  the 
Alaska  Department  of  Environmental  Conserva- 
tion (ADEC)  at  II  locations.  Small  communities 
need  outside  support  for  operation  and  mainte- 
nance of  utility  systems.  Time  and  training  will  be 
required  to  prepare  local  residents  to  assume  man- 
agerial responsibilities  for  these  projects.  (Bramb- 
ley-SRC) 
W8 1-02944 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


REDUCING  WASTE  WATER  FROM  CUCUM- 
BER PICKLING  PROCESS  BY  CONTROLLED 
CULTURE  FERMENTATION, 

North  Carolina  Univ.  at  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field  3E. 

W81-02949 


INNOVATIVE  DESTRUCTION  OF  COMPLEX 
INDUSTRIAL  WASTES  -  AUTO  OXIDATION 
OF  TANNERY  BEAMHOUSE  WASTE  WATER, 

Science  and   Education  Administration,   Philadel- 
phia, PA.  Eastern  Regional  Research  Center. 
D.  G.  Bailey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-129025, 
Price  codes;  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-80-210,  January,  1981.  3  p,  1 
Fig. 

Descriptors:  *Tannery  wastes,  *Waste  water  oxi- 
dation, 'Sulfides,  *Waste  water  treatment.  Ioniza- 
tion, Industrial  wastes,  Cavitation,  Chemical 
oxygen  demand,  Proteins,  Nitrogen,  Ultraviolet 
radiation. 

The  effluent  stream  from  the  unhairing  process  in  a 
tannery  is  a  difficult  waste  to  treat  by  conventional 
methods.  A  novel  destruction  technique  for  treat- 
ing potentially  toxic  pollutants  was  evaluated  using 
tannery  unhairing  effluent.  The  process  is  based  on 
a  free-radical,  auto-oxidation  mechanism  of  break- 
down of  the  waste.  The  free  radicals  are  produced 
by  passing  the  solution  under  pressure  through  an 
orifice.  The  collapse  of  gas  bubbles  in  cavitation 
can  develop  very  high  local  temperatures,  which 
can  lead  to  ionization  effects,  and  the  production 
of  hydroxy-free  radicals  and  peroxides.  Tannery 
unhairing  waste  was  treated  in  a  pilot  plant  scale 
auto-oxidation  unit.  This  waste  is  highly  alkaline 
with  a  pH  generally  higher  than  11,  and  has  a 
chemical  oxygen  demand  greater  than  50,000  mg/1, 
consisting  largely  of  protein  and  sulfide.  In  static 
tests,  auto-oxidation  effectively  and  rapidly  re- 
moved sulfide  from  the  waste.  Removal  of  chemi- 
cal oxygen  demand,  nitrogen,  and  suspended  solids 
was  considerably  less  effective.  Combining  the 
auto-oxidation  with  ultraviolet  light  and  a  hydro- 
gen peroxide  addition  improved  the  chemical 
oxygen  demand  very  little.  (Moore-SRC) 
W8 1-02960 


SPRAY  IRRIGATION-A  LAND  DISPOSAL 
PRACTICE  FOR  DECONTAMINATING  LEA- 
CHATE  FROM  SANITARY  LANDFILLS, 

Science  and  Education  Administration,  Morgan- 
town,  WV. 

H.  A.  Menser,  W.  M.  Winant,  and  O.  L.  Bennett. 
Agricultural    Research   Results   ARR-NE-4,   Sep- 
tember, 1979.  51  p,  17  Fig,  19  Tab,  19  Ref. 

Descriptors:  *Land  disposal,  *Spray  irrigation, 
*Leachates,  *Sanitary  landfills.  Waste  water  irriga- 
tion, *Waste  water  treatment.  Heavy  metals.  Aer- 
ation, Odor  control.  Organic  matter,  Soil  chemis- 
try. 

Spray  irrigation  for  land  disposal  of  leachate  from 
the  Mercer  County,  West  Virginia,  Sanitary  Land- 
fill has  been  used  effectively  to  decontaminate 
waste  water  since  1973.  Organic  and  elemental 
pollutants  in  leachate,  applied  in  amounts  ranging 
from  38  to  155  cm  over  8  months,  declined  to 
generally  acceptable  levels  without  affecting  soil 
permeability  as  water  percolated  through  60  cm  of 
soil.  Subsoil  acidity  declined  as  Ca  and  Mg  moved 
in  percolate  through  the  soil.  Manganese  concen- 
trations exceeded  proposed  water  quality  standards 
during  intense  irrigation  but  fell  to  acceptable 
levels  during  rest  periods.  Native  deciduous  trees 
and  introduced  forage  grasses  generally  withstood 
leachate  irrigations  and  tended  to  concentrate 
waste  elements.  Soils  retained  Ca,  Mg,  K,  Fe,  and 
Zn  in  surface  layers  but  Na,  Al,  and  Mn  were 
dispersed  throughout  the  profile.  Hazardous  con- 
centrations of  potentially  toxic  heavy  metals  (Cu, 
Cr,  Cd,  Pb  and  Ni)  were  not  detected  at  any  time 
in  soils,  vegetation,  or  soil  percolates.  Noxious 
odor  control  and  waste  stabilization  were  impor- 
tant benefits  of  leachate  aeration.  (Moore-SRC) 
W8 1-02962 


BEHAVIOR  OF  COAL  ASH  PARTICLES  IN 
WATER:  TRACE  METAL  LEACHING  AND 
ASH  SETTLING, 

Tennessee  Valley  Authority,  Chattanooga. 
T-Y.  J.  Chu,  B.  R.  Kim,  and  R.  J.  Ruane. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-174443, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/7-80-067,  March,  1980.  194  p,  33  Fig,  25  Tab, 
81  Ref,  6  Append. 

Descriptors:  *Powerplants,  *Settling  basins,  *Sett- 
leable  solids,  *Trace  metals,  *Leaching,  Water  pol- 
lution control.  Heavy  metals,  Effluent  streams.  Hy- 
drogen ion  concentration.  Industrial  wastes,  *Fly 
ash.  Water  treatment. 

Field  surveys  of  ash  ponds  at  12  TV  A  coal-fired 
power  plants  and  laboratory  tests  were  undertaken 
to  determine  how  adjustments  in  pH  and  reduction 
of  suspended  solids  concentrations  affect  trace 
metal  concentrations  in  ash  pond  discharges.  The 
chemical  characteristics  of  the  effluents  are  affect- 
ed by  the  ash  material  and  the  quantity  and  quality 
of  water  for  sluicing.  The  pH  varies  from  3-12, 
depending  on  the  content  of  sulfur  oxides,  alkaline 
metal  oxides,  and  the  buffering  capacity  of  the 
water.  The  pH  may  be  adjusted  by  controlling  the 
ash-to-water  ratio,  combining  effluents  with  other 
wastewaters  within  power  plants,  or  adding  chemi- 
cals. Because  of  high  ash  concentration  during 
sluicing,  90%  of  fly  ash  particles  follow  hindered- 
zone  settling  behavior  and  settle  faster  than  those 
remaining  ash  particles.  The  leaching  of  trace 
metals  from  ash  depends  on  the  concentration  of 
each  metal  in  the  ash  matrix,  its  chemical  bonding 
in  the  ash,  particle  size  of  the  ash,  and  pH.  Trace 
metals  in  14  ash  pond  effluents  were  monitored 
quarterly.  Several  occurred  in  potentially  toxic 
quantities  and  some  were  present  in  both  dissolved 
and  suspended  forms.  Adjustment  of  effluent  pH  to 
6-9  and  reduction  of  suspended  solids  concentra- 
tions to  30  mg/1  reduced  the  concentrations  of 
chromium,  copper,  lead,  and  zinc,  but  did  not 
appreciably  reduce  the  total  concentrations  of  ar- 
senic, boron,  cadmium,  iron,  manganese  and  seleni- 
um. (Brambley-SRC) 
W8 1-02968 


REMOVAL  OF  FLUORIDES  FROM  INDUS- 
TRIAL WASTE  WATERS  USING  ACTIVATED 
ALUMINA, 

Versar,  Inc.,  Springfield,  VA. 
I.  Frankel,  and  E.  Juergens. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 190549, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-058,  March,  1980.  52  p,  3  Fig,  3  Tab,  9 
Ref,  4  Append.  R-804377. 

Descriptors:  *Waste  water  treatment,  'Industrial 
wastes,  'Fluorides,  'Chemical  treatment.  Process 
water.  Capital  costs.  Operating  costs.  Activated 
alumina. 

Activated  alumina  can  be  used  to  remove  small 
quantities  of  fluoride  from  water  and  it  was  the  aim 
of  this  project  to  adapt  this  process  to  fluoride 
removal  from  process  waste  waters  generated  by 
the  feldspar  wet-processing  industry.  A  four-step, 
bench-scale  process  was  developed  that  is  capable 
of  removing  at  least  92%  of  the  soluble  fluoride 
from  feldspar  flotation  process  waste  waters  at  a 
projected  cost  of  $1.03/kkg  ($0.93/ton)  of  feldspar. 
For  a  163,000  kkg/year  (180,000  ton/year)  plant, 
the  initial  capital  expenditure  would  be  about 
$200,000.  The  waste  water  is  pretreated  with 
sodium  hydroxide,  lime,  and  calcium  chloride, 
which  removes  an  initial  50  to  60%  of  fluoride. 
The  clarified  water  is  then  passed  through  a  bed  of 
activated  alumina  for  further  fluoride  removal. 
The  activated  alumina  is  regenerated  with  a  1% 
sodium  hydroxide  solution,  and  fluoride  in  the 
caustic  liquor  is  effectively  precipitated  with  cal- 
cium chloride.  The  fluoride  can  be  recovered  in 
concentrated  form  as  insoluble  calcium  fluoride 
filter  cake.  The  capital  and  product  operating  costs 
are  considered  to  be  outside  the  scope  of  the 
feldspar  industry  for  implementation.  (Brambley- 
SRC) 
W8 1-02970 


DEVELOPMENT  OF  NON-FOULING  PIEZO- 
ELECTRIC ULTRAFILTRATION  MEM- 
BRANES, 

Pennwalt  Corp.,  King  of  Prussia,  PA.  Central  Re- 
search and  Development  Dept. 
For  primary  bibliographic  entry  see  Field  3A. 
W81-02975 


ORGANIC    POLLUTANTS    IN    GROUND-RE- 
CHARGED WATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5A. 
W8 1-03008 


THE  EFFECT  OF  SOIL  ON  THE  RENOVA- 
TION OF  ACID  COAL  MINE  DRAINAGE 
WATER, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agronomy. 

R.  C.  Cronce,  L.  T.  Kardos,  and  E.  J.  Ciolkosz. 
Journal  of  Environmental  Quality,  Vol  9,  No  4,  p 
621-626,  Oct/Dec,    1980.    1   Fig,  4  Tab,    13  Ref. 
OWRT-B-086-PA(3),  14-34-0001-61 14. 

Descriptors:  'Percolation,  'Acid  mine  water, 
*Acid  drainage.  Groundwater  movement.  Infiltra- 
tion, Percolating  water,  Soil  water  movement.  Pe- 
rennial ryegrass,  'Soil  environment,  'Waste  water 
treatment,  Mine  drainage.  Acid  streams.  Mine 
wastes,  Water  reuse.  Drainage  water. 

This  study  was  initiated  to  determine  under  field 
conditions  the  feasibility  of  using  soil  as  a  medium 
for  the  renovation  of  acid  mine  drainage  water. 
Acid  water  from  a  stream  was  applied  weekly  at 
three  levels  (0,  12.5,  and  25  cm/week)  to  an  un- 
limed  and  a  limed  (20  metric  tons/ha)  floodplain 
soil.  Soil  water  samples  were  collected  weekly  at 
soil  depths  of  25,  75,  and  130  cm.  The  soil  water 
samples  and  the  acid  water  were  analyzed  for  pH, 
total  acidity,  Al,  Fe,  Mn,  K,  CA,  Mg,  Na  and  SO 
sub  4.  The  effect  of  liming,  levels  of  acid  water 
irrigation,  and  depth  in  the  soil  profile  on  the  soil 
water  quality  were  determined.  Initially  both  the 
unlimed  and  limed  areas  had  considerable  capacity 
for  renovating  the  applied  acid  water.  However, 
with  time,  lower  pH  values  and  higher  levels  of 
acidity,  Al,  Fe,  and  Mn  were  found  at  the  25-  and 
75-cm  soil  depths  in  the  unlimed  areas.  When  the 
soil  was  limed,  the  soil  water  at  the  25-cm  depth 
was  nearly  neutral  or  alkaline  throughout  the  study 
and  practically  devoid  of  Al,  Fe  and  Mn.  At  the 
130-cm  depth  on  both  unlimed  and  limed  areas  the 
pH,  total  acidity,  Al,  Fe,  and  Mn  of  the  soil  water 
remained  relatively  unchanged  even  after  525  cm 
of  acid  water  had  been  applied.  Growth  of  rye- 
grass and  tall  fescue  was  not  adversely  affected  by 
irrigation  with  the  acid  water,  but  was  significantly 
increased  by  liming.  Only  the  tall  fescue  yielded 
significantly  more  with  increased  levels  of  acid 
water  irrigation. 
W8 1-030 12 


METHOD  AND  APPARATUS  FOR  TREATING 
SEWAGE, 

A.  A.  DeFraites. 

U.S.  Patent  No  4,209,388,  10  p,  11  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  4,  p  1390,  June  24,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Sewage  treatment. 
Settling  basins,  Aerobic  conditions.  Anaerobic 
conditions.  Algae,  Biochemical  oxygen  demand, 
'Aerobic  treatment. 

Steps  are  disclosed  in  a  method  for  the  complete 
treatment  of  sanitary  sewage  comprising  water 
containing  suspended  or  dissolved  organic  matter, 
the  concentrations  of  which  is  measured  by  bio- 
chemical oxygen  demand  (BOD).  Effluent  in  a 
sewage  treatment  pond  is  uniformly  disposed  of 
through  the  use  of  a  land  area  to  upgrade  the 
quality  of  effluent.  The  effluent  flows  over  and 
through  vegetation,  with  overflow  upon  a  wide 
outer  side  of  a  levee  or  weir  to  form  a  thin  film 
with  maximum  exposure  to  air  and  sunlight.  A 
facultative  waste  stabilization  pond  capable  of 
treating  an  amount  and  concentration  of  sewage 
per  acre  approximately  doubles  the  quantity  which 
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can  be  applied  to  an  entirely  aerobic  treatment 
pond.  Combined  aerobic  and  anaerobic  decomposi- 
tion takes  place  without  the  drawbacks  conven- 
tionally associated  with  anaerobic  conditions.  The 
process  provides  for  aerobic  treatment  of  sewage 
by  action  of  algae  in  the  upper  level  of  the  pond, 
followed  by  a  removal  of  the  algae  in  a  second 
pond.  (Sinha-OEIS) 
W81-03018 


MICROBIOLOGICAL  METHOD  FOR  REMOV- 
ING PATHOGENIC  MICROBES  AND  DIS- 
SOLVED ORGANIC  MATERIALS  FROM  LIQ- 
UIDS, 

K.  H.  Hartkorn. 

U.S.  Patent  No  4,209,389,  4  p,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  4,  p  1390,  June  24,  1980. 

Descriptors;  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  *Sewage  treatment. 
Organic  wastes.  Pathogenic  bacteria.  Electrochem- 
istry, Microorganisms,  Oxygenation,  Nutrients, 
Kefir  milk  acid  bacteria. 

A  method  for  removal  of  contaminating  impurities 
from  sewage  and  waste  water  liquid  comprises  the 
steps  of  subjecting  the  liquid  to  an  electrochemical, 
electrocoagulation  pretreatment  to  free  the  solids 
and  colloidal-suspended  matter;  and  adding  to  the 
pretreated  liquid  a  seed  from  a  Kefir  milk  acid 
bacterial  microorganism  culture.  The  seeded  liquid 
is  then  passed  over  a  column  consisting  of  an  anti- 
magnetic  stainless  steel  fabric  in  cylindrical  shape 
and  having  a  large  surface  area  on  which  the  Kefir 
seed  of  microorganisms  deposits  and  forms  a  bio- 
logical lawn.  Atmospheric  oxygen  is  supplied  to 
the  column  and  the  lawn  of  Kefir  microorganisms 
utilizes  the  bacterial  contaminants  as  nutrient  mate- 
rial and  the  liquid  is  freed  of  its  contaminants. 
(Sinha-OEIS) 
W81-03019 


PROCESS  FOR  BIOLOGICAL  DENITRIFICA- 
TION  OF  EFFLUENTS, 

Produits     Chimiques     Ugine     Kuhlmann,     Paris 

(France).  (Assignee). 

B.  Cabane,  and  J.  Vergnault. 

U.S.   Patent   No  4,209,390,   3  p,    17  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

995,  No  4,  p  1391,  June  24,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  Industrial  wastes, 
Denitrification,  Biological  treatment.  Microorgan- 
isms,  Flow,   Fluidized  bed   reactors.   Fixed  beds. 

The  invention  is  directed  to  industrial  waste  waters 
and  processes  making  it  possible  to  reduce,  at  a 
high  transformation  rate,  the  concentration  of 
nitric  nitrogen,  while  minimizing  the  concentra- 
tions of  carbon  substrate  necessary  for  denitrifica- 
tion. The  process  comprises  making  an  active  deni- 
trification support  formed  of  selected  denitrifying 
bacteria  and  very  fine  calcium  carbonate  which 
surrounds  a  particle  or  support  constituting  the 
nucleus  of  a  grain,  for  example,  charcoal.  The 
process  is  characterized  by  affixing  a  denitrifying 
flora,  suited  to  a  given  exogenous  substrate,  on  a 
solid  support.  Active  denitrification  supports  ob- 
tained in  this  process  can  be  used  in  any  type  of 
denitrification  reactor,  such  as  homogeneous,  fixed 
bed  or  fluid  bed  reactors.  The  process  is  started  by 
completely  recycling  the  effluent  charged  with 
microorganisms.  This  recycling  is  necessary  to 
permit  induction  of  the  denitrifying  activity  and  to 
permit  maximum  fixation  of  the  microorganisms  on 
the  support.  (Sinha-OEIS) 
W8 1-03020 


METHODS  FOR  USE  IN  WATER  PURIFICA- 
TION PARTICULARLY  SEWAGE  TREAT- 
MENT, 

Filters  International  Inc.,  Chicago,  IL.  (Assignee). 
E.  B,  White,  and  M.  N.  Sharma. 
U.S.  Patent  No  4.209,396,  21  p.  11  Fig,  4  Tab,  3 
Ref;  Official  Gazette  of  the  United  States  Patent 
Office,   Vol   995.   No  4.   p    1393.   June   24,    1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution   treatment,    'Sewage   treatment. 


Separation  techniques,  Tertiary  treatment,  Floccu- 
lation.  Filtration,  Adsorption,  Activated  carbon, 
Equipment,  Regeneration. 

A  method  and  apparatus  for  treatment  of  sewage 
and  waste  materials  is  particularly  desirable  for 
relatively  small  family  and  multi-family  installa- 
tions and  utilizes  high  rate  bio-chemical  oxidation/ 
physio-chemical  adsorption.  The  sewage  is  subject- 
ed to  a  primary  biological  treatment,  and  a  second- 
ary settling  treatment.  Following  addition  of  an 
organic-inorganic  chemical  material  comprising 
prereacted  floe,  a  phosphate  precipitating  material 
and  a  nonionic  polyelectrolyte,  the  effluent  is  sub- 
jected to  a  tertiary  treatment  by  passage  through  a 
mixed  filtration  and  adsorption  bed  containing  acti- 
vated carbon.  The  invention  also  provides  fully 
automatic  cyclic  operation  and  includes  a  tertiary 
method  and  structure,  including  regeneration  of 
the  mixed  bed,  as  well  as  the  chemical  materials. 
(Sinha-OEIS) 
W8 1-03022 


PROCESS  FOR  THE  WORKING  UP  AND  RE- 
GENERATION OF  WASH  WATERS  CONTAIN- 
ING AMMONIUM, 

Deutsche    Gesellschaft    fuer    Wiederaufarbettung 

von  Kernbrennstoffen  m.b.H.,  Hanover  (Germany, 

F.R.).  (Assignee). 

H.  Lahr,  and  G.  Krug. 

U.S.   Patent   No  4,209,399,   3   p,   5   Ref;   Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

995,  No  4,  p  1394,  June  24,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Separation  tech- 
niques. Industrial  wastes.  Organic  wastes,  Nuclear 
wastes.  Heavy  metals.  Recirculated  water,  Water 
reuse.  Ammonia,  Regeneration. 

This  invention  relates  to  a  process  for  obtaining 
regenerated  wash  waters  free  of  ammonium  nitrate 
and  organic  substances,  carbonate  and  heavy 
metals  which  can  be  reused,  optionally  after  re- 
plenishment of  the  ammonium  content,  to  wash  out 
precipitated  chemicals  used  for  precipitation  and 
by-products  resulting  from  the  producfion  of  nu- 
clear fuel  or  breeder  materials.  The  process  for  the 
regeneration  of  the  loaded  wash  waters  resulting 
from  the  production  of  hydrated  oxide  gels  of 
actinides  comprises  evaporating  the  wash  waters  to 
a  concentration  of  at  least  900  grams  per  liter  salt 
and  scrubbing  the  resultant  carbon  dioxide-con- 
taining vapors  prior  to  their  condensation  with  hot 
alkali  lye.  It  has  been  discovered  in  accordance 
with  another  embodiment  of  this  invention  that  in 
a  second  vessel  the  inorganic  and  organic  compo- 
nents can  be  removed  from  this  residue  by  intro- 
ducing concentrated  nitric  acid  and  thereafter 
heated  to  a  temperature  greater  than  lOOC  causing 
disintegration  of  ammonium  nitrate  and  other  im- 
purities, especially  organic  impurities,  into  gases 
such  as  carbon  dioxide,  nitrogen,  and  nitrogen 
oxides  which  are  filtered  and  washed  to  be  re- 
leased to  the  atmosphere.  (Sinha-OEIS) 
W8 1-03025 


CLOSED  LOOP  WASTE  TREATMENT  AND 
WATER  RECYCLING  TOILET  SYSTEM, 

Thetford  Corp.,  Ann  Arbor,  MI.  (Assignee). 
A.  J.  Coviello,  F.  E.  Bernardin,  and  K.  R.  Kalb. 
U.S.   Patent   No  4,210,528,   7   p,    1    Fig,    11    Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  1,  p  231,  July  1,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Domestic  wastes,  'Water  reuse,  Water  utilization. 
Impaired  water  use,  Anaerobic  conditions.  Aero- 
bic bacteria.  Filtration,  Disinfection,  Adsorption. 
Closed  loop  system. 

A  closed  loop  waste  treatment  and  water  recycling 
system  includes  a  delivery  system,  an  anoxic  reac- 
tor, an  aerobic  digestion  chamber,  a  filtering 
system,  an  adsorption  system,  a  disinfecting  system 
and  a  water  return  system.  The  delivery  system 
includes  one  or  more  flush-type  toilets  and  urinals 
which  receive  flush  water  from  the  water  return 
system  and  deliver  the  toilet  and  urinal  waste  and 
flush  water  to  the  anoxic  reactor.  The  anoxic  reac- 
tor  contains   bacteria   which   utilizes  organics   to 


convert  oxidized  nitrogen  compounds  to  nitrogen 
gas,  produce  bicarbonates  etc.  A  denitrified  liquid 
containing  bicarbonates  and  reduced  amounts  of 
organics  is  transferred  to  the  aerobic  digestion 
chamber,  which  contains  biologically  active  solids 
and  in  which  organic  carbon,  organic  nitrogen, 
and  ammonium  compounds  are  oxidized  by  bacte- 
ria to  obtain  a  liquid  product  high  in  concentration 
of  oxidized  nitrogen  compounds  such  as  nitrates 
and  low  in  soluble  carbonaceous  compounds.  This 
liquid  product  is  filtered,  treated  with  activated 
carbon,  disinfected,  and  subsequently  returned  to 
the  toilets  and  urinals  as  colorless,  clear  and  odor- 
less flush  water  containing  oxidized  nitrogen  com- 
pounds. The  nitrogen  compounds  produced  in  the 
aerobic  digestion  chamber  insure  prevention  of 
odors  in  the  system.  As  a  result  of  the  effective 
management  of  nitrogen  in  the  system,  it  can  be 
made  of  reasonable  size,  undesirable  odors  are 
avoided  and  a  desired  slower  buildup  of  solids  in 
the  system  is  achieved.  (Sinha-OEIS) 
W8 1-03030 


TREATMENT  OF  METAL  PLATING  WASTES 
WITH  AN  UNEXPANDED  VERMICULITE 
CATION  EXCHANGE  COLUMN, 

Purdue  Research  Foundation,  Lafayette,  IN.  (As- 
signee). 

J.  E.  Etzel,  and  V.  Keramida. 

U.S.  Patent  No  4,210,530,  8  p,  9  Tab,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  1,  p  232,  July  1,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment.  Separation  techniques, 
Industrial  wastes,  Heavy  metals.  Cation  exchange. 
Ion  exchange,  Water  reuse,  Vermiculites,  Metal 
plating  industry,  Cyanides,  Product  recovery. 

Multivalent  heavy  metal  ions  are  removed  from 
metal  plating  waste  streams  by  passing  them 
through  an  unexpanded  vermiculite  cation  ex- 
change column.  The  column  is  effective  to  remove 
copper,  zinc,  and  nickel  ions  and  mixtures  thereof 
Where  cyanide  and  cyanide-metal  complexes  are 
also  present  in  the  plating  waste  stream,  the  stream 
is  pretreated  to  destroy  the  cyanide  and  cyanide 
complexes  prior  to  passage  through  the  ion  ex- 
change column.  (Sinha-OEIS) 
W81-03031 


WATER  CONDITIONER  ROTARY  VALUE 
STRUCTURE, 

1_I      T         T    f\\ra 

U'S.  Patent  No.  4,210,532,  10  p,  17  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  1,  p  232-233,  July  1,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
softening.  Valves,  Equipment,  Brines,  Water  qual- 
ity control,  Demineralization,  Backwashing. 

A  combined  closure  and  rotary  water  valve  assem- 
bly prvides  for  closing  the  upper  end  of  a  water 
softener  mineral  tank.  It  is  used  in  conjunction 
with  a  brine  water  tank  including  a  float  valve 
controlled  brine  water  outlet  and  water  supply  line 
from  the  brine  tank  to  the  valve  assembly.  The 
valve  assembly  comprises  a  four  position,  five 
function  value.  The  five  functions  of  the  valve 
include  a  service  function  during  which  hard  water 
enters  the  mineral  tank  and  is  softened  and  is 
thereafter  discharged  from  the  tank,  a  backwash 
function  during  which  the  bed  of  minerals  within 
the  tank  is  backwashed,  a  brine  function  in  which 
brine  is  flushed  through  the  mineral  bed,  a  slow 
rinse  function  for  flushing  the  brine  from  the  min- 
eral bed,  and  a  combined  rapid  rinse  and  the 
supply  of  water  within  the  brine  tank  is  replen- 
ished. These  five  functions  of  the  valve  assembly 
are  sequentially  performed  as  a  result  of  a  rotary 
actuator  of  the  valve  assembly  being  sequentially 
angularly  advanced  m  one  direction  of  rotation. 
(Sinha-OEIS) 
W8 1-03032 


MULTIPLE  STAGE  JET  NOZZLE  AND  AER- 
ATION SYSTEM, 

Clevepak   Corp..    White   Plains,   NY.    (Assignee). 
A.  E.  Molvar. 
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U.S.  Patent  No  4,210,534,  8  p,  4  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  l,p  233,  July  1,  1980. 

Descriptors:  *Patents,  'Waste  water  treatment, 
♦Aeration,  Mixing,  Turbulence,  Bubbles,  Jets, 
Nozzles,  Equipment. 

An  improved  system  for  mixing  gas  with  waste 
water  is  described  in  which  the  water  is  pumped 
through  nozzles  or  vortex  mixing  chambers  into 
which  the  gas  is  injected  at  a  step  region  to  form 
parallel  streams  of  gas  and  water.  The  multiple 
stage  nozzle  includes  an  extending  chamber  which 
contains  the  parallel  streams  as  the  interface  be- 
tween them  becomes  unstable,  breaks  down  creat- 
ing vortices  and  produces  tiny  bubbles  which  mix 
with  the  water.  The  extending  chamber  is  divided 
into  three  sections  or  stages  with  at  least  one 
section  tapered  inwardly  at  a  rate  of  11C-22C  to 
permit  operation  at  higher  air  flow  rates  without 
loss  of  efficiency  and  the  outermost  section  from 
which  the  mixed  stream  is  directly  discharged  into 
the  body  of  waste  water  being  non-diverging,  pref- 
erably cylindrical.  (Sinha-OEIS) 
W8 1-03034 


MANUAL  FOR  WATER  RENOVATION  AND 
RECLAMATION. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

Technical  Guide  K42,  UDC  628.315,  (1978),  318  p, 

76  Fig,  54  Tab,  239  Ref,  4  Append. 

Descriptors:  *South  Africa,  *Waste  water  renova- 
tion, *Water  reuse,  'Standards,  *Water  reclama- 
tion. Water  conservation.  Clarification,  Chlorina- 
tion,  Activated  carbon,  Water  treatment  facilities. 

Extensive  investigations  by  the  National  Institute 
for  Water  Research  in  South  Africa  over  the  past 
10  years  were  used  to  develop  guidelines  for 
design  engineers,  researchers,  and  organizations 
concerned  with  the  reclamation  of  water  from 
waste  water.  The  large-scale  operation  at  the 
Stander  water  reclamation  plant  and  laboratory 
and  pilot  scale  investigations  were  used  for  much 
of  the  background.  Unit  processes  used  in  reclama- 
tion include:  high  lime  treatment,  ammonia  strip- 
ping, softening,  quality  equalization,  stabilization, 
filtration,  active  carbon  adsorption  and  regenera- 
tion, sludge  handling,  and  disinfection  using  chlor- 
ination  and  ozonation.  The  manual  gives  attention 
to  the  feasibility  and  economics  of  each  of  the  unit 
processes  along  with  the  basic  engineering  guide- 
lines for  each  process.  The  manual  will  be  updated 
in  the  future  and  will  be  supplemented  by  a  guide 
to  planning,  design,  and  operation  of  water  recla- 
mation plants.  (See  W81-03038  through  W81- 
03051)  (Seigler-IPA) 
W8 1-03037 


AN  INTRODUCTION  TO  WATER  RENOVA- 
TION AND  RECLAMATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

O.  O.  Hart. 

In:  Manual  for  Water  Renovation  and  Reclamation 

CSIR  Technical  Guide  K42,  p  1-16,  (1978).  1  Fig 

5  Tab,  14  Ref 

Descriptors:  *South  Africa,  *Waste  water  renova- 
tion, *Water  reuse,  *Water  conservation.  Clarifica- 
tion. Chlorination,  Ozonation,  Filtration,  Waste 
water  treatment.  Sludge  drying,  Activated  sludge. 
Water  quality.  Water  treatment.  Water  treatment 
facilities. 

A  supply  of  fresh  surface  water  for  all  consumers 
is  no  longer  possible  in  a  water-poor  country  such 
as  South  Africa,  therefore,  water  renovation  and 
reclamation,  two  methods  of  conserving  the  water 
that  is  available,  are  becoming  increasingly  neces- 
sary. Successful  reuse  of  waste  water  has  been 
achieved  in  locations  such  as  Lake  Tahoe  in  South 
Africa.  Chanute  in  the  United  States,  and  Wind- 
hoek in  South  West  Africa.  Research  that  began 
six  years  ago  at  the  Stander  water  reclamation 
plant.  Daspoort.  Pretoria  has  done  much  to  futher 
water  reuse  in  South  Africa.  The  research  has 
dealt  primarily  with  two  types  of  raw  water,  bio- 


filter  humus  tank  effluent  and  activated  sludge 
effluent.  Unit  processes  have  been  developed  so 
that  final  water  of  virtually  any  quality  can  be 
produced.  Unit  processes  used  include:  lime  treat- 
ment, clarification,  quality  equalization,  ammonia 
stripping,  recarbonation,  sand  filtration,  chloride 
disinfection,  ozone  disinfection,  active  carbon  ad- 
sorption, final  treatment,  sludge  dewatering,  and 
active  carbon  regeneration.  The  cost  of  renovated 
and  reclaimed  water  is  a  function  of  plant  size, 
waste  water  characteristics,  and  the  degree  of 
treatment  ore  renovation.  The  most  expensive,  but 
necessary,  unit  process  is  active  carbon  adsorption, 
while  the  most  economical  unit  process  is  quality 
equalization.  (See  also  W81-03037)  (Seigler-IPA) 
W8 1-03038 


CLARIFICATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
M.  Ronen. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  17-44,  (1978) 
1  Fig,  7  Tab,  16  Ref 

Descriptors:  *South  Africa,  'Clarification,  'Waste 
water  renovation,  'Waste  water  treatment.  Chemi- 
cal precipitation.  Water  treatment.  Lime,  Activat- 
ed sludge.  Water  treatment  facilities.  Design  crite- 
ria. Evaluation,  Effluents,  Water  quality.  Ad- 
vanced waste  water  treatment.  Water  reuse. 

Lime  clarification  was  used  at  the  Stander  water 
reclamation  plant  in  Daspoort,  Pretoria,  South 
Africa,  to  study  the  effectiveness  of  the  treatment, 
and  to  develop  design  guidelines  for  the  process. 
Lime  clarification  is  used  to:  (1)  remove  suspended 
and  colloidal  matter  and  some  dissolved  organic 
matter,  (2)  precipitate  phosphorus  and  heavy 
metals,  and  (3)  raise  the  pH  for  later  ammonia 
removal.  Lime  clarification  comprises  three  con- 
secutive steps:  coagulation,  flocculation,  and  phase 
separation.  Stander's  clarification  system  has  a  lime 
reactor  where  the  influent  is  mixed  with  lime 
slurry  under  controlled  pH  conditions.  Next  an 
upflow  clarifier  with  a  concentric,  conical  floccu- 
lation chamber,  separates  the  effluent  from  the 
sludge.  The  sludge  is  then  drawn  off  to  be  dewa- 
tered.  The  Stander  plant  has  treated  both  biofilter 
humus  tank  effluent  and  activated  sludge  effluent. 
Techniques  for  lime  dosage  requirements,  clarifier 
size  determination,  and  screening  tests  for  coagu- 
lant aids  have  been  developed  to  aid  in  the  evalua- 
tion of  design  parameters.  Factors  to  be  considered 
in  the  evaluation  of  process  efficiency  include: 
inorganic  components,  stability,  clarity,  nutrient 
removal,  effect  on  micro-organisms,  removal  of 
trace  elements,  and  organic  matter.  Design  and 
general  plant  consideration  are  also  discussed.  (See 
also  W81-03037)  (Seigler-IPA) 
W8 1-03039 


QUALITY  EQUALIZATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

B.  M.  van  Vliet. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  45-60,  (1978). 
10  Fig,  2  Tab,  1 1  Ref 

Descriptors:  'Water  quality.  'South  Africa, 
'Equalizing  basins,  'Water  renovation,  'Waste 
water  treatment.  Chlorination,  Chemical  precipita- 
tion. Effluents,  Lime,  Ammonia,  Water  treatment 
facilities.  Hydrogen  ion  concentration.  Water 
reuse.  Scaling,  Corrosion. 

A  surface-aerated  equalization  pond  installed  at  the 
Stander  water  reclamation  plant  at  Daspoort,  Pre- 
toria, SA,  was  highly  effective  in  reducing  fluctu- 
ations in  water  quality.  Factors  affecting  the  qual- 
ity of  effluents  include:  the  quality  and  variability 
of  the  original  raw  sewage,  the  type  of  sewage 
treatment  system,  ambient  temperature  and  climat- 
ic changes,  and  concentrations  of  inhibitory  sub- 
stances. Mechanisms  that  are  responsible  for  creat- 
ing such  conditions  are  the  reduction  of  a  particu- 
lar constituent  during  treatment  and  the  degree  of 
mixing  at  various  stages  in  the  treatment.  Prior  to 
the  construction  of  the  equalization  pond,  the 
Stander  plant  had  problems  with  the  control  of 


breakpoint  chlorination  due  to  fluctuations  in  qual- 
ity. The  equalization  pond  was  constructed  be- 
tween the  high  lime  process  and  the  ammonia 
stripping  tower.  Advantages  produced  by  the  pond 
include:  ammonia  desorption  at  a  high  pH,  mini- 
mized scale  formation  in  the  ammonia  stripping 
tower  due  to  a  reduction  in  calcium  carbonate 
supersaturation,  and  the  creation  of  a  microbiologi- 
cal barrier  at  high  pH.  Both  subsurface  and  surface 
aeration  of  the  pond  were  evaluated.  Equalization 
pond  design  and  equipment  considerations  are  dis- 
cussed. (See  also  W8 1-03037)  (Seigler-IPA) 
W8 1-03040 


AMMONIA  STRIPPING, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

L.  R.  J.  van  Vuuren. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  63-77,  (1978) 
12Fig,  5Tab,  9Ref 

Descriptors:  'Ammonia,  'Water  renovation, 
'South  Africa,  'Waste  water  treatment,  Chlorina- 
tion, Scaling,  Effluents,  Seasonal  variation.  Strip- 
ping towers.  Sewage  treatment.  Water  quality  con- 
trol. Humidity,  Humus  sludge,  Economic  efficien- 
cy. 

Experiences  with  a  multi-stage,  cross-flow  ammo- 
nia stripping  tower  at  the  Stander  water  reclama- 
tion plant  in  South  Africa  were  used  to  develop 
design  guidehnes  for  ammonia  stripping  in  water 
renovation  and  reclamation  plants.  It  is  economi- 
cally important  to  reduce  ammonia  concentrations 
to  low  levels  prior  to  chlorination  due  to  the  high 
chlorine  demand  associated  with  ammoniacal  ni- 
trogen. Ammonia  stripping  is  particularly  needed 
for  the  reclamation  of  humus  tank  effluent  from 
biological  filtration  plants  due  to  extreme  diurnal 
and  seasonal  quality  variations.  The  stripping 
tower  studied  consisted  of  a  galvanized  steel  shell 
with  saligna  wooden  slats  as  packing  material.  The 
slats  were  assembled  in  trays  to  form  six  packing 
modules.  There  was  air  intake  through  each  indi- 
vidual module.  Ammonia  removals  of  up  to  90% 
were  achieved  with  the  tower.  Best  performance 
levels  were  achieved  during  periods  of  high  hu- 
midity such  as  the  rainy  season.  Winter  dropped 
the  stripping  efficiency  to  about  50%.  Stripping 
tower  design  parameters  requiring  particular  atten- 
tion include:  efficient  air  and  water  distribution, 
type  of  packing  used  and  total  surface  area,  the  air 
to  water  ratio  which  should  be  between  2,000  and 
3,000  to  1,  and  the  hydraulic  loading.  (See  also 
W81-03037)  (Seigler-IPA) 
W8 1-0304 1 


SOFTENING  AND  RECARBONATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

J.  van  Leeuwen,  and  H.  N.  S.  Wiechers. 
In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  79-99,  (1978). 
3  Fig,  1  Tab,  7  Ref 

Descriptors:  'Water  renovation,  'Water  quality 
control,  'Water  softening,  'Recarbonation,  Hy- 
drogen ion  concentration.  Lime,  Calcium,  Magne- 
sium, Scaling,  Chemical  precipitation,  Chlorina- 
tion, Hardness,  Caldwell-Lawrence  diagrams. 
Alkalinity,  Acidity,  Waste  water  treatment,  'South 
Africa. 

Lime  softening,  the  chemical  or  physical  removal 
of  calcium  and  magnesium  ions  from  water,  and 
recarbonization,  the  addition  of  carbon  dioxide  to 
lower  pH,  are  effective  methods  for  achieving  a 
specified  water  hardness  objective  in  water  recla- 
mation processes.  In  designing  a  water  softening 
scheme,  five  water  characteristics  must  be  meas- 
ured or  determined:  temperature,  total  dissolved 
solids,  calcium  hardness,  pH,  and  alkalinity  or 
acidity.  Once  some  of  these  parameters  have  been 
determined,  a  modified  Caldwell-Lawrence  dia- 
gram can  be  used  to  plot  the  data  and  experimen- 
tally determine  the  needed  softening  values,  Cald- 
well-Lawrence diagrams  can  also  be  used  to  deter- 
mine magnesium  removal  values.  Lime  and  carbon 
dioxide  are  the  two  most  commonly  used  softening 
chemicals.    Equipment    needed    for   softening    in- 
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eludes:  dosing  instruments,  reactors,  settlers,  a 
water  transport  system,  and  a  means  of  drawing  off 
sludge.  Lime  can  be  conveniently  dosed  as  a  slurry 
or  a  solution,  while  carbon  dioxide  can  either  be 
produced  by  burning  hydrocarbons  or  purchased 
in  a  bottle.  Extra  caution  is  necessary  when  han- 
dling and  storing  bulk  carbon  dioxide  due  to  the 
high  pressure  of  the  storage  vessels.  Placmg  the 
softening  process  units  close  together  will  mini- 
mize labor  when  descaling  the  transport  system.  A 
gravity  water  transport  system  saves  on  operation- 
al costs  and  reduces  descaling  and  general  mainte- 
nance. (See  also  W81-03037)  (Seigler-IPA) 
W8 1-03042 


FILTRATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

L.  R.  J.  van  Vuuren. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  101-114, 
(1978).  2  Fig,  5  Tab,  8  Ref 

Descriptors:  *Fihration,  *Water  treatment,  *Waste 
water  treatment,  *Water  renovation,  *Filters, 
Gravity  filters.  Sand  filters.  Filter  media.  Filter 
rate.  Filtered  waste  water.  Potable  water.  Pressure 
filters.  Suspended  solids,  Disinfection,  'South 
Africa. 

Filtration,  a  commonly  applied  process  in  water 
treatment,  has  become  increasingly  important  in 
the  production  of  potable  water  due  to  the  current 
emphasis  on  water  renovation  and  reclamation. 
The  mechanism  of  filtration  is  complex  and  con- 
sists of  a  number  of  different  processes:  straining, 
sedimentation,  fiocculation,  adsorption,  and  bio- 
logical activity.  These  processes  vary  in  predomi- 
nation and  effect  the  removal  of  suspended  impuri- 
ties in  combination  with  one  another.  Roughing 
filters  are  used  for  partial  removal  of  suspended 
matter  or  as  a  pretreatment  stage.  Terminal  filters 
are  used  after  pretreatment  for  the  production  of 
final  water.  A  direct  filter  produces  final  water 
without  pretreatment  or  coagulants.  Three  basic 
types  of  filters  are  most  commonly  used:  slow  sand 
filters,  rapid  gravity  filters,  and  mixed  media  fil- 
ters. New  developments  in  filtration  include: 
upflow,  bifiow,  and  radial  flow  filters;  improved 
control  techniques;  and  dual  and  multi-media  filtra- 
tion. Process  parameters  and  equipment  considera- 
tion needed  when  designing  a  filtration  system 
include:  (1)  pressure  filters  must  be  hned  to  prevent 
chlorine  corrosion,  (2)  level  control  is  needed  to 
prevent  surging  problems,  (3)  stand-by  equipment 
is  needed,  (4)  backwash  water  and  controlled  back- 
feed must  be  balanced,  and  (5)  pneumatically  con- 
trolled valves  are  recommended.  Open  gravity 
concrete  filters  are  preferred  due  to  ease  of  control 
and  maintenance.  (See  also  WSl-03037)  (Seigler- 
IPA) 
W8 1-03043 


CHLORINE  DISINFECTION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

J.  van  Leeuwen. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  115-130, 
(1978).  4  Fig,  18  Ref 

Descriptors:  'Water  renovation,  *Chlorination, 
*Waste  water  treatment,  'Disinfection,  'Ammo- 
nia, Water  treatment.  Potable  water.  Pathogens, 
Diseases,  Ammonia  stripping.  Breakpoints,  Con- 
tactors, Oxidation.  Nitrogen,  Nitrogen  compounds. 
Chlorinated  hydrocarbons,  'South  Africa. 

Chlorine,  the  most  commonly  used  disinfectant  for 
water  renovation  and  reclamation,  is  highly  effec- 
tive when  administered  in  sufficient  dosages,  how- 
ever, overdosing  leads  to  unnecessary  expense  for 
chlorine  and  for  the  chemicals  used  in  final  treat- 
ment. Dosage  requirements  depend  mainly  on  the 
concentration  of  substances  such  as  nitrogen  com- 
pounds like  ammonia,  rather  than  on  the  type  or 
quantity  of  micro-organisms  to  be  inactivated. 
Chlorine  dosages  must  be  sufficient  to  oxidize  the 
nitrogen  compounds  and  still  leave  a  residual  con- 
centration of  chlorine  strong  enough  to  inactivate 
pathogens.  Other  factors  that  may  hamper  chlorine 


disinfection  include  turbidity,  alkalinity  and  hard- 
ness, and  the  formation  of  chlorinated  hydrocar- 
bons that  may  be  toxic  or  carcinogenic.  To  econo- 
mize on  chlorine  consumption  and  to  limit  the 
formation  of  unwanted  by-products,  conditions 
must  be  controlled  so  that  ammoniacal  nitrogen 
can  be  economically  oxidized  to  nitrogen  gas.  An 
ammonia  stripping  tower  can  be  used  prior  to 
chlorination  to  remove  some  of  the  nitrogen,  how- 
ever, this  is  expensive  and  cannot  remove  all  of  the 
ammonia,  therefore  chlorine  must  still  be  applied 
to  breakpoint  for  disinfection  to  be  achieved.  Steps 
in  designing  a  disinfection  unit  include:  determin- 
ing the  dosage  required,  calculating  the  capacity  of 
the  dosing  equipment,  providing  suitable  dosage 
control,  and  designing  a  contacting  reactor  with 
sufficient  retention  time  and  an  appropriate  flow 
pattern.  (See  also  W8 1-03037)  (Seigler-IP.A.) 
W8 1-03044 


OZONE  DISINFECTION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

J.  van  Leeuwen. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  131-144, 
(1978).  6  Fig,  16  Ref. 

Descriptors:  'Ozonation,  'Ozone,  'Water  treat- 
ment, 'Disinfection,  'Water  renovation.  Contac- 
tors, Chlorine,  Chlorination,  Cost  analysis.  Eco- 
nomic aspects.  Generators,  Turbidity,  Ammonia, 
Carbon  adsorption,  'South  Africa. 

Despite  drawbacks  such  as  a  relatively  high  cost 
when  compared  to  chlorine,  ozone  is  rapidly  gain- 
ing popularity  as  a  disinfecting  agent  in  water 
renovation  and  reclamation.  Advantages  include 
improved  taste  and  color,  and  high  ozone  dosages 
are  not  detrimental  to  water  quality  in  terms  of 
total  dissolved  solids  and  pH.  Ozone,  an  allotropic 
form  of  oxygen,  is  poorly  soluble  which  often 
leads  to  only  partial  utilization.  Due  to  the  instabil- 
ity of  ozone,  on-site  generation  is  imperative.  Like 
chlorine  disinfection,  turbidity,  ammonia,  organic 
compounds,  alkalinity  and  hardness  can  interfere 
with  ozone  disinfection.  A  packed  or  tray  column 
or  a  spray  tower  are  needed  to  provide  a  constant 
surface  renewal  of  water  and  a  long  retention  of 
the  gas  phase  for  ozone  disinfection.  Spray  towers 
have  a  high  energy  consumption,  while  tray  col- 
umns, the  most  effective  contactors,  are  relatively 
expensive  and  difficult  to  construct.  An  active 
carbon  adsorption  unit  should  always  follow  ozon- 
ation to  adsorb  any  harmful  oxidation  products. 
Also,  ozone  demand  can  be  reduced  60-70%  by 
ozoning  after  primary  active  carbon  adsorption. 
Economically,  the  break-even  point  for  using 
ozone  rather  than  chlorine  comes  at  an  ozone 
demand  of  less  than  50%  of  the  chlorine  demand, 
if  all  other  costs  remain  equal.  Equipment  needed 
for  ozonation  includes:  an  absorber,  a  reactor, 
process  controls,  pumps,  an  ozone  generator,  and 
safety  controls.  (See  also  W8 1-03037)  (Seigler- 
IPA) 
W8 1-03045 


ACTIVE  CARBON  ADSORPTION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

B.  M.  van  Vliet. 

In;  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  145-170. 
(1978).  4  Fig,  2  Tab,  27  Ref 

Descriptors:  'Water  renovation,  'Activated 
carbon,  'Adsorbents,  'Water  treatment,  'Water 
quality  control.  Contactors,  Waste  water  treat- 
ment. Organic  compounds.  Heavy  metals.  Chromi- 
um, Cadmium,  Mercury,  Hydrogen  ion  concentra- 
tion. Water  reuse,  'South  Africa. 

Active  carbon  is  used  in  water  reclamation  for  the 
adsorption  of  dissolved  organic  compounds  and 
heavy  metals  such  as  hexavalent  chromium,  mer- 
cury, and  cadmium.  Organic  compounds  adsorbed 
onto  active  carbon  include:  aromatic  hydrocar- 
bons, polynuclear  aromatics.  chlorinated  phenolics, 
ketones,  esters,  alcohols,  surfactants,  soluable  or- 
ganic dyes,  and  others.  Active  carbon  has  a  large 
surface  area  and  a  relatively  neutral  nature,  making 


it  particularly  useful  for  adsorbing  non-polar  hy- 
drophobic substances.  Factors  affecting  adsorption 
efficiency  include:  pore  size  distribution,  nature 
and  concentration  of  the  solute,  temperature  and 
pH  of  the  solution,  and  the  characteristics  of  the 
contacting  system.  The  contacting  system  may  be 
either  a  granular  or  powdered  carbon  system. 
Powdered  systems  are  based  on  once-through, 
powder-water  contacting  and  subsequent  separa- 
tion. Granular  carbon  systems  are  of  the  columnar 
type  with  various  modes  of  operation.  Three 
modes  of  operation  are  possible:  countercurrent 
moving  bed,  expanded-bed  upflow,  and  fixed-bed 
downflow.  The  type  of  active  carbon  used  is  deter- 
mined by:  the  iodine  number,  apparent  density, 
particle  size  distribution,  and  abrasion  resistance. 
Various  general  approaches  to  process  design  for 
adsorption  have  been  developed  to  yield  the  criti- 
cal process  parameters.  (See  also  W8 1-03037) 
(Seigler-IPA) 
W81-03046 


SLUDGE  DEWATERING, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
M.  Ronen. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  171-189, 
(1978).  10  Fig,  5  Tab,  10  Ref 

Descriptors:  'Dewatering,  'Sludge  drying, 
'Sludge  thickening,  'Water  renovation,  'Waste 
water  treatment.  Water  reuse,  Centrifugation, 
Lime,  Separation  techniques.  Sludge  solids,  Sett- 
leable  solids,  'South  Africa,  Sedimentation,  Sludge 
cakes. 

Experiences  with  centrifugal  dewatering  of  lime 
sludge  at  the  Slander  water  reclamation  plant  in 
South  Africa  were  used  to  develop  guidelines  for 
sludge  dewatering.  Dewatering  reduces  the 
volume  of  the  sludge  and  forms  it  into  cakes  which 
can  be  easily  handled  or  treated  further.  A  centri- 
fuge enhances  solids-liquid  separation  by  rotating 
the  sludge  at  a  high  speed  to  subject  the  solids  to 
an  increased  gravitational  force.  The  continuously 
discharging  solid-bowl  decanter  centrifuge  is  espe- 
cially well  suited  for  dewatering  lime  sludge.  It  has 
a  solid,  cylindrical  shell  supported  between  two 
bearings.  A  screw  conveyor  in  the  shell  is  rotated 
at  a  slightly  different  speed  from  the  shell  to  move 
the  sludge  through.  Heavier  solids  separate  out 
first,  then  the  finer  solids.  Both  machine  variables 
and  process  variables  influence  the  performance  of 
the  centrifuge.  Dewatering  performance  is  usually 
expressed  as  cake  dryness,  centrate  clarity,  and 
percentage  of  solids  recovery.  Two  main  scale-up 
(or  scale-down)  methods,  the  sigma  concept  and 
the  beta  concept,  can  be  used  to  compare  similar 
centrifuges  for  performance  evaluation.  Also,  a 
mathematical  model  for  describing  centrifugal 
sludge  dewatering  has  been  developed.  Some  ad- 
vantages of  centrifugal  dewatering  over  other  me- 
chanical dewatering  systems  are:  it  is  a  totally 
enclosed,  simply  operated  system,  it  has  great 
operational  flexibility,  and  it  can  be  used  without 
the  addition  of  chemicals.  An  economic  evaluation 
is  included.  (See  also  W81-03037)  (Seigler-IPA) 
W8 1-03047 


CARBON  REGENERATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

B.  M.  van  Vliet. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  191-206, 
(1978).  6  Fig,  3  Tab.  35  Ref 

Descriptors:  'Water  renovation.  'Activated 
carbon,  'Adsorbents,  'Regeneration,  Furnaces, 
Pyrolysis,  Oxidation,  Dewatering,  Waste  water 
treatment.  'South  Africa,  Water  reuse.  Water 
treatment.  Combustion. 

A  multi-hearth  furnace  regeneration  system  is  used 
at  the  Slander  water  reclamation  plant  in  South 
Africa  to  regenerate  spent  carbon  so  that  it  will  be 
available  for  repeated  cycles  of  application.  The 
process  is  needed  to  make  granular  active  carbon 
treatment  economically  feasible  for  water  reclama- 
tion   purposes.    The    Slander    furnace    has    seven 
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hearths  and  the  carbon  is  transported  through  the 
system  hydraulically.  A  conveyor  feeds  spent 
carbon  into  the  top  hearth  where  it  is  dewatered  to 
about  45%  water.  Next  the  carbon  goes  through 
the  lower  hearths  and  into  the  quench  tanlc.  The 
four  stages  comprising  carbon  regeneration  are:  (1) 
drying  of  the  spent  carbon,  (2)  vaporization  of  the 
volatile  adsorbates,  (3)  pyrolysis  of  the  non-volatile 
adsorbates,  and  (4)  oxidation  of  the  pyrolized  ad- 
sorbates. For  process  design  purposes  and  for  de- 
termining the  size  of  furnace  needed,  data  must  be 
collected  on  the  carbon  exhaustion  rate  and  the 
carbon  loading  rate.  Furnace  module  equipment 
and  fixtures  needed  for  carbon  regeneration  in- 
clude: refractories,  rabble  arms,  inspection  doors, 
steam  supply  points,  a  dewatering  screw,  an  exit 
chute,  a  quench  tank,  combustion  equipment,  an 
after  burner,  a  scrubber,  a  stack,  carbon  storage 
tanks,  and  control  equipment.  (See  also  W81- 
03037)  (Seigler-IPA) 
W8 1-03048 


FINAL  TREATMENT, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

J.  van  Leeuwen. 

In;  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  207-220, 
(1978).  2  Fig,  ITab,  9Ref. 

Descriptors:  *Corrosion  control,  *Scaling,  ♦Foul- 
ing, *Microorganisms,  *Water  treatment.  Corro- 
sion, Pipes,  Distribution  systems,  Hydrogen  ion 
concentration,  Sequestrants,  Chlorination,  Disin- 
fection, Coatings,  Chemical  precipitation,  Water 
temperature,  *South  Africa. 

Prior  to  distribution  water  should  be  treated  to 
reduce  corrosion,  encrustation,  and  bacterial  and 
fungal  growth  in  water  mains  and  distribution  sys- 
tems. In  South  Africa  many  systems  have  lost  50% 
of  their  carrying  capacity  due  to  these  problems. 
The  corrosiveness  of  water  depends  on  the  type  of 
pipe,  the  concentration  and  nature  of  the  solutes, 
and  the  pH  and  temperature  of  the  water.  Corro- 
siveness can  be  reduced  by  adjusting  the  pH  or 
through  the  addition  of  chemicals.  Iron  pipes  can 
be  coated  or  cladded  to  protect  them  from  corro- 
sion. Coatings  can  be  formed  through  precipitation 
from  the  water  to  give  a  self-forming  or  self- 
healing  film.  Excessive  scale  formation  can  be  in- 
hibited by  adding  sequestrants  to  the  water.  The 
addition  of  a  disinfectant  to  the  final  water  pro- 
vides a  residual  to  inhibit  the  growth  of  micro- 
organisms which  may  be  a  health  hazard  and  can 
be  a  nuisance  in  distribution  systems.  Excessive 
chlorine  disinfection  should  be  avoided  as  it  leads 
to  increased  corrosion.  Three  examples  of  control 
strategies  as  they  apply  to  water  of  different 
chemical  qualities  are  given.  (See  also  W81-03037) 
(Seigler-IPA) 
W8 1-03049 


OPERATIONAL  GUIDELINES, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 
O.  O  Hart. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  221-257, 
(1978).  3  Fig,  9  Tab,  7  Ref 

Descriptors:  *Water  renovation,  *Operating  poli- 
cies, *Administration.  *Water  treatment  facilities, 
♦Control  systems.  Monitoring  sampling.  Manuals, 
Maintenance,  Personnel,  Personnel  management. 
Waste  water  treatment,  *South  Africa,  Safety. 

For  a  water  reclamation  plant  to  operate  success- 
fully, attention  must  be  given  to  operational  and 
control  aspects.  Operational  aspects  encompass  the 
orderly  running  of  the  plant,  monitoring,  and  main- 
tenance, while  control  aspects  deal  with  the  mode 
of  control  needed  to  produce  a  reliable  product.  A 
plant  control  manual,  a  maintenance  manual,  and 
qualified  operating  personnel  are  all  essential  to 
successful  operation.  The  Stander  water  reclama- 
tion plant  in  South  Africa  has  operated  successful- 
ly for  years  and  provides  a  good  illustration  of  the 
irtiportant  aspects  of  operation  and  control.  Objec- 
tives must  be  determined  for  each  unit  process  and 
should  be  followed  by  parameter  limits  and  control 


procedures.  Hourly  determination  of  these  key  pa- 
rameters should  be  used  to  control  within  narrow 
limits.  Visual  observation  by  operating  personnel  is 
valuable  in  the  production  of  a  fail-safe  product. 
Correct  and  sufficient  instrumentation  for  both  op- 
eration and  control  is  vitally  important.  Meticulous 
record  keeping  and  frequent  sampling  should  be 
checked  by  the  superintendent.  At  least  two  bar- 
riers are  recommended  for  each  contaminant.  Of 
major  importance  are  the  plant  operators  who 
should  be  enthusiastic  and  should  be  sufficiently 
trained.  (See  also  W81-03037)  (Seigler-IPA) 
W8 1-03050 


HEALTH  ASPECTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

W.  H.  J.  Hattingh. 

In:  Manual  for  Water  Renovation  and  Reclama- 
tion, CSIR  Technical  Guide  K42,  p  259-283, 
(1978).  13  Tab,  52  Ref 

Descriptors:  *Potable  water,  *Water  quality, 
'Water  renovation,  *Water  reclamation.  World 
Health  Organization,  *South  Africa,  Disinfection, 
Diseases,  Human  diseases,  Infection,  Pathology, 
Safety,  Water  treatment,  Microbiology,  Bioassays. 

Chemical,  microbiological,  and  bioassaying  tech- 
niques have  been  used  to  study  the  quality  of  the 
constituents  in  municipal  waste  waters,  water  re- 
claimed from  secondary  effluents,  and  other 
waters.  Experiments  using  rats,  fish,  and  micro- 
organisms have  been  used  to  study  the  long-term 
effects  of  possible  pollutants.  Microbiological  qual- 
ity was  determined  by  methods  and  counts  such  as: 
a  total  bacterial  plate  count,  a  total  coliform  count, 
a  fecal  coliform  count,  confirmed  E.  Coli  I,  faecal 
streptococci,  Clostridium  perfringens,  and  others. 
While  attempts  have  been  made  to  determine 
norms  for  the  chemical  quality  of  water,  no  stand- 
ards exist  due  to  the  lack  of  knowledge  about 
organic  compounds  present  in  water.  The  quality 
of  water  produced  at  the  Stander  water  reclama- 
tion plant  in  South  Africa  was  compared  to  drink- 
ing-water standards  proposed  by  the  World  Health 
Organization.  The  chemical  and  microbiological 
quality  of  the  water  reclaimed  by  the  plant  was 
satisfactory  and  the  water  should  have  no  adverse 
effect  on  the  health  of  consumers.  Bioassays  with 
rats  and  fish  showed  no  deleterious  effects.  This 
comparison  leads  to  the  conclusion  that  reclaimed 
water  does  not  present  a  health  hazard.  (See  also 
W81-03037)  (Seigler-IPA) 
W8 1-03051 


WATER     REUSE:     PROJECTING     MARKETS 
AND  COSTS, 

Orange-Los  Angeles  Counties,  CA.  Water  Reuse 

Study. 

For  primary  bibliographic  entry  see  Field  3C. 

W8 1-03072 


THE  EPA  VALUE  ENGINEERING  PROGRAM: 
PART  II, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 
For  primary  bibliographic  entry  see  Field  6A. 
W8 1-03082 


PURIFICATION     AND     RECLAMATION     OF 

FARM  AND  URBAN  WASTES  BY  EUGLENA 

GRACILIS:    PHOTOSYNTHETIC    CAPACITY, 

EFFECT  OF  PH,  TEMPERATURE,  ACETATE 

AND  WHEY, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Botany. 

E.  R.  Waygood,  A.  Hussain,  H.  R.  Godavari,  Y.  C. 

Tai,  and  S.  S.  Badour. 

Environmental  Pollution  (Series  A),  Vol  23,  No  3, 

p  179-215,  November,  1980.  18  Fig,  8  Tab,  22  Ref 

Descriptors:  *Water  reuse,  *Farm  wastes,  *Waste 
treatment,  *Euglena  gracilis.  Hydrogen  ion  con- 
centration. Temperature.  Sewage.  Nutrient, 
Growth.  Aquiculture. 

A  study  was  conducted  to  define  the  conditions 
under  which  Euglena  gracilis  would  grow  without 
predation  and  deplete  wastes  of  dissolved  inorgan- 
ic nitrogen  and  phosphate.  E.  gracilis  was  grown 


on  sewage  or  abattoir  waste  or  in  ponds  with 
swine  manure  digest.  At  pH  4.0  the  Euglena  grew 
in  almost  a  monoculture.  At  pH  7.0  Euglena  grew 
initially,  but  succumbed  to  bacterial  invasion  and 
was  succeeded  by  chlorophytes.  Acetate  enhanced 
the  growth.  However,  neither  acetate  nor  other 
low  molecular  weight  compounds  was  able  to 
induce  sufficient  growth  of  Euglena  to  completely 
deplete  the  media  of  ammonia  and  orthophosphate. 
The  development  of  an  amoeba  at  pH  4.0  also 
stopped  growth.  Whey  suppressed  the  develop- 
ment of  amoebas  and  provided  nutrients  and 
growth  substances  such  as  vitamins.  Harvesting 
was  made  easier  by  the  phototactic  responses  of 
Euglena,  which  rise  to  the  water  surface  in  dim 
sunlight.  The  residual  water  after  depletion  of  am- 
monia-nitrogen and  phosphate-phosphorus  can  be 
readily  neutralized  and  used  for  aquaculture  or 
recycling.  The  algae  may  be  useful  as  a  feedstuff  or 
a  fertilizer.  The  process  is  potentially  suitable  for 
use  on  small  farms.  (Baker-FRC) 
W8 1-03090 


EFFECT  OF  HARDWOOD  CHLORINATION 
CONDITIONS  ON  THE  FORMATION  OF 
TOXIC  CHLORINATED  COMPOUNDS, 

Pulp  and  Paper  Research  Inst,  of  Canada,  Pointe 

Claire  (Quebec). 

R.  H.  Voss,  J.  T.  Wearing,  and  A.  Wong. 

Tappi,  Vol  64,  No  3,  p  167-170,  March,  1981.  7 

Fig,  1  Tab,  12  Ref 

Descriptors:  'Chlorination,  'Bleaching  wastes, 
*Pulp  and  paper  industry.  Phenols,  Hardwood, 
Waste  water  treatment.  Industrial  wastes,  Chlorine 
dioxide.  Wastes,  Effluents,  Toxicity,  Aromatic 
compounds.  Organic  compounds. 

Hardwood  kraft  pulp  chlorination  conditions  were 
studied  to  minimize  formation  and  waste  water 
discharge  of  low-molecular  weight  chlorinated 
phenolic  compounds  toxic  to  fish.  Among  the 
compounds  formed  in  the  conventional  chlorina- 
tion-extraction  bleaching  process  were  chloro- 
phenols,  chloroguaiacols,  chlorocatechols,  chloro- 
vanillins,  chlorosyringaldehydes,  and  chlorosyrin- 
gols.  Varying  chlorine  dosages  from  50  to  150%  of 
demand  showed  that  the  maximum  amounts  of 
chlorinated  phenols  were  formed  at  80%  of 
demand.  Chlorovanillins  were  more  prevalent  at 
lower  CI  doses,  and  chloroguaiacols  at  higher 
doses.  Increasing  pH  produced  a  reduction  in 
chlorinated  phenolics.  Chlorination  temperature, 
whether  25  or  60C,  had  little  effect  on  amount  and 
nature  of  chlorinated  phenols  produced.  When 
chlorine  dioxide-chlorine  mixtures  were  used, 
chlorinated  phenolics  formation  reached  a  maxi- 
mum at  50%  C102  substitution.  No  chlorinated 
phenolics  were  present  in  effluent  when  100% 
C102  was  used.  Although  substantial  substitution 
of  C102  for  C12  and  a  higher  end  pH  produced  a 
less  toxic  effluent,  pulp  viscosity  decreased  consid- 
erably. (Cassar-FRC) 
W81-03096 


RATES  OF  MICROBIAL  TRANSFORMATION 
OF  POLYCYCLIC  AROMATIC  HYDROCAR- 
BONS IN  WATER  AND  SEDIMENTS  IN  THE 
VICINITY  OF  A  COAL-COKING  WASTE 
WATER  DISCHARGE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 
S.  E.  Herbes. 

Applied  and  Environmental  Microbiology,  Vol  41, 
No  1,  p  20-28,  January,  1981.  6  Fig,  1  Tab,  27  Ref 

Descriptors:  'Organic  compounds,  'Biodegrada- 
tion,  'Polycyclic  aromatic  hydrocarbons,  'Syn- 
thetic fuels,  'Coal  industry.  Microorganisms, 
Waste  water  treatment.  Bacteria,  Sediments,  Water 
pollution,  Degradation(Decomposition),  Chemical 
wastes.  Hydrocarbons. 

Rates  of  microbial  transformation  of  polycyclic 
aromatic  hydrocarbons  (PAH)  were  measured  in 
stream  water  and  sediment  samples  from  a  coal- 
coking  waste  water  discharge  during  the  period 
November  1977-August  1979,  This  work  was  done 
to  obtain  information  applicable  to  waste  water 
treatment  in  future  plants  converting  coal  to  syn- 
thetic fuels.  Six  C14-labeled  PAH  were  incubated 
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in  sediment  and  water  samples.  In  sediment  sam- 
ples the  major  transformation  product  was  nonex- 
tractable  bound  CI 4:  this  accounted  for  90%  in  the 
case  of  anthracene;  greater  than  50%  with 
benzo(a)pyrene,  dibenz(a,h)anthracene,  and  di- 
methyl benz(a)anthracene;  and  about  50%  with 
naphthalene  and  benz(a)anthracene.  The  other 
major  product  was  C1402.  In  contrast  to  sediment 
assays,  incubated  water  samples  produced  soluble 
polar  C14  transformation  products-anthracene, 
82%.  Mean  rate  constants  in  sediment  collected 
downstream  from  the  effluent  outfall  were  0.078 
per  hour  for  naphthalene,  0.016  per  hour  for  anth- 
racene, and  0.0033  per  hour  for  benz(a)anthracene. 
Benzo(a)pyrene  and  dibenz(a,h)anthracene  did  not 
show  transformation.  In  water  samples,  anthracene 
and  naphthalene  were  transformed;  rate  constants 
were  5  to  20  times  lower  than  m  sediments.  After 
the  effluent  was  diverted  from  the  area  in  July 
1978,  the  microbial  transformation  rates  did  not 
change,  indicating  that  the  microbial  population 
changes  very  slowly.  (Cassar-FRC) 
W81-03131 


COMPOST  FILTERS  FOR  H2S  REMOVAL 
FROM  ANAEROBIC  DIGESTION  AND  REN- 
DERING EXHAUSTS, 

Auckland   Farmer's   Freezing   Co-operative   Co., 

Ltd.  (New  Zealand).  Central  Lab. 

M.  B.  Rands.  D.  E.  Cooper,  C-P.  Woo,  G.  C, 

Fletcher,  and  K.  A.  Rolfe. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  185-189,  February,  1981.  2  Fig,  5 

Tab,  5  Ref. 

Descriptors:  *Odor  control,  *Meat  processing  in- 
dustry, *Filters,  *Waste  water  treatment.  Sludge, 
*Waste  disposal.  Anaerobic  digestion.  Pilot  plants. 
Carbon,  Nitrogen,  Hydrogen  sulfide,  Composting. 

The  Moerewa  Meat  Waste  Treatment  Plant  has 
had  problems  with  the  disposal  of  anaerobic  digest- 
er gas  for  the  past  20  years.  The  plant  produces  an 
abundance  of  compost  from  the  periodic  removal 
of  sludge  from  anaerobic  solids,  balancing  tanks, 
and  anaerobic  digesters.  Pilot  plant  compost  filters 
for  removing  waste  gases  were  set  up  to  examine 
the  suitability  of  such  a  system  to  remove  odors, 
especially  H2S,  and  to  explore  the  possibilities  of 
using  similar  equipment  as  an  alternative  to  expen- 
sive odor  control  methods.  Favorable  pilot  plant 
results  led  to  the  construction  of  full-scale  compost 
filter  plants  in  1978.  By  1979,  most  of  the  problems 
had  been  overcome  and  the  filter  was  handling  the 
full  gas  flow  from  the  aerator.  An  analysis  of  the 
screened  compost  showed  it  had  a  bulk  density  of 
0.813  kilograms/liter,  and  composition  values  of 
moisture  45.5%,  nitrogen  0.81%,  carbon  36.7%, 
and  ash  33.9%,  respectively.  The  average  pH  of 
the  compost  was  7.82,  and  the  carbon/nitrogen 
ratio  was  45.4.  Watering  was  also  instituted  to 
prevent  channeling  and  drying  out  of  the  compost 
and  cracking  of  the  retaining  walls  which  gave  rise 
to  small  leaks.  (Geiger-FRC) 
W81-03133 


A  DISPOSAL-COSTING  METHOD  FOR  EVAL- 
UATING SLUDGE  DEWATERING  CHEMI- 
CALS, 

Allegheny  County  Sanitary  Authority,  Pittsburgh, 

PA. 

M.  A.  Flamang,  and  A.  A.  Martire. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53.  No  2,  p  162-166,  February,  1981.  5  Fig,  3 

Tab,  1  Ref. 

Descriptors:  *Sludge  drying,  *Cost  analysis, 
•Polymers,  *Waste  water  treatment.  Sludge  treat- 
ment. Sludge  disposal,  Dewatering,  Evaluations, 
Pilot  plants.  Simulation  analysis.  Mathematical 
studies,  Sludge  filters.  Economic  aspects. 

A  method  for  evaluating  polymer  performance  in 
sludge  dewatering  was  developed  by  the  Alleghe- 
ny County  Sanitary  Authority  of  Pennsylvania. 
The  authority  operates  a  secondary  treatment  plant 
which  handles  waste  water  from  Pittsburgh  and  its 
suburbs.  The  theory  behind  the  new  evaluation 
procedure  was  deve'-ped  to  determine  what  addi- 
tional costs  the  authority  will  incur  as  a  result  of 
differing  performances  of  various  sludge  dewater- 


ing chemicals.  Pilot  plant  trials  were  designed  to 
simulate  conditions  of  actual  use.  During  the  trials, 
one  chemical  system  feeds  the  test  product  to 
designated  filters,  while  another  system  feeds  a 
control  product  to  identical  filters.  A  performance 
characteristic  for  each  polymer  tested  was  deter- 
mined using  the  polymer  dose  and  yield.  The  per- 
formance characteristic  was  utilized  to  alter  the  bid 
price  to  represent  the  actual  product  cost.  The 
estimated  effect  of  test  cake  moisture  plus  the 
polymer  cost  were  used  to  calculate  the  annual 
sludge  disposal  cost.  The  disposal  cost  is  used  as  a 
basis  for  determining  which  polymer  supplier  will 
be  used.  (Geiger-FRC) 
W81-03136 


AWT  OPERATING  PROCEDURES, 

Greeley  and  Hansen,  Chicago,  IL. 
E.  T.  Wilson,  E.  D.  Lukasik,  and  W.  D.  Koepsel. 
Water/Engineering  and  Management,  Vol  128,  No 
1,  p  48-52,  January,  1981.  5  Fig,  7  Ref 

Descriptors:  *Waste  water  treatment,  *Quality 
control.  Microbiological  studies,  Water  treatment. 
Ammonia,  Microorganisms,  Computers,  Water 
pollution  control.  Sludge,  *I!linois,  Lake  County. 

Control  procedures  are  discussed  for  the  two-step 
air  activated  sludge  system  in  operation  at  the 
North  Shore  Sanitary  District  plant  in  Lake 
County,  Illinois.  Control  is  separated  into  the  two 
major  areas  of  control  of  the  microbiology  and 
control  of  the  biosolids  distribution.  The  object  of 
microbiology  control  is  to  ensure  that  the  right 
kinds  of  microorganisms  are  present  in  the  mixed 
liquor,  which  will  ensure  good  settling,  good 
BOD5  and  SS  removal  and  good  nitrification.  In 
this  district  a  computer-assisted  control  system  is 
used  for  remote  solids  probes  and  flow  sensors  in 
real-time  based  on  an  SRT  model.  Each  of  the 
plants  in  the  North  Shore  Sanitary  District  has  a 
set  of  control  procedures  to  take  care  of  its  own 
specific  needs.  Microbiology  is  controlled  chiefly 
through  sludge  wasting.  Microscopic  examination, 
DO,  pH  and  effluent  ammonia  tests  are  used  to 
ensure  good  microbiology.  Routine  control  of  bio- 
solids distribution  is  achieved  through  the  centri- 
fuge number  and  a  specially  developed  ISV  test 
which  gives  the  operator  quantitative  information 
about  how  much  capacity  the  plant  has,  and  allows 
for  objective  determination  of  action  needed  to 
improve  capacity.  Various  problems  including  fila- 
mentous bulking,  toxics,  recycle  streams,  storm- 
water  flows,  and  others  have  been  met  through 
these  measures.  (Baker-FRC) 
W81-03138 


POOR  SLUDGE  SETTLEABILITY  CAUSED  BY 
THE  BACTERIUM  LAMPROPEDIA, 

Wisconsin  Univ. -Madison.  Lab.  of  Hygiene. 

J.  H.  Standridge. 

Water/Engineering  and  Management,  Vol  128,  No 

1,  p  41,  44,  84,  January,  1981.  3  Fig,  3  Tab,  15  Ref 

Descriptors:  'Industrial  wastes,  *Bacteria,  Cheese 
manufacturing.  Settling  basins,  Sludge,  Sludge  la- 
goons. Lagoons,  Digestion,  Sludge  digestion,  An- 
aerobic digestion.  Clarification,  *Waste  water 
treatment. 

Poor  sludge  settleability  is  usually  attributed  to  one 
or  both  of  two  major  causes:  a  large  number  of 
organisms  with  a  specific  gravity  of  less  than  one, 
or  a  large  number  of  filamentous  organisms  which 
physically  maintain  the  floe  in  a  dispersed  condi- 
tion, causing  poor  compaction.  This  plant  suffered 
an  unusual  floating  sludge  problem  and  solved  it 
by  incorporating  an  aerated  lagoon  to  pretreat 
cheese-factory  wastes.  A  study  is  reported  of  a 
combined  activated  sludge-trickling  filter  sewage 
treatment  facility  with  a  history  of  repeated,  severe 
clarifier  settling  problems.  The  plant  operates  a  1 
MGD  sewage  treatment  facility  serving  a  popula- 
tion of  4500.  The  major  industrial  contributor  is  a 
large  cheese  processing  company.  Based  on  find- 
ings in  the  unusual  floating  sludge  at  the  plant,  the 
cheese  factory  was  requested  to  pretreat  its  wastes 
to  decrease  the  high  BOD  of  the  waste  being 
discharged  to  the  plant.  The  pretreatment  system 
was  equipped  with  a  lagoon  and  four  floating 
aerators    triggered    by    preestablished    dissolved 


oxygen  levels.  The  addition  of  the  lagoon  pretreat- 
ment system  improved  plant  performance  in  that 
the  BOD  in  the  final  effluent  was  reduced  from  a 
range  of  200-400  mg/liter  to  10-30  mg/liter.  Sus- 
pended solids  were  also  reduced.  (Baker-FRC) 
W8 1-03 139 


TREATMENT  IMPROVED  THROUGH  PROC- 
ESS CONTROL, 

Durham  City,  NC.  Div.  of  Water  Resources. 
A.  T.  Rolan,  R.  L.  Barrow,  and  J.  S.  Welch. 
Water/Engineering  and  Management,  Vol  128,  No 
l,p  33-36,  January,  1981. 

Descriptors:  'Biological  treatment,  'Process  con- 
trol, 'Performance  evaluation,  'Waste  water  treat- 
ment, North  Carolina,  Nitrification,  Biochemical 
oxygen  demand.  Activated  sludge,  Control  sys- 
tems. Check  structures.  Suspended  solids,  Durham. 

The  operation  of  an  activated  sludge  plant  can  be 
improved  when  control  tests  such  as  those  for 
wasting,  return  sludge  rate  and  DO  are  used  on  a 
regular  basis.  This  was  demonstrated  at  the  North- 
side  Waste  Water  Treatment  Plant  of  Durham, 
North  Carolina,  which  was  expanded  in  1954  to 
handle  a  variety  of  domestic  and  industrial  wastes. 
A  description  is  given  of  the  secondary  treatment 
processes  of  the  plant,  which  were  adequate  under 
the  1950's  standards  but  are  deficient  under  the 
current  National  Pollutant  Discharge  Elimination 
System.  A  plan  was  proposed  to  solve  the  prob- 
lems of  excessive  infiltration  and  inflow.  A  second 
stage  nitrification  system  was  installed  with  final 
clarifiers  designed  to  eliminate  the  biochemical 
oxygen  demand  and  suspended  solids  problems.  To 
optimize  treatment  performance,  several  operation- 
al control  processes  were  implemented.  Different 
methods  of  wasting  activated  sludge  were  tried, 
and  a  weir  box  was  constructed  to  measure  the 
volume  of  waste  activated  sludge.  Only  one  of  the 
three  return  sludge  pumps  was  needed  for  return 
sludge,  and  sludge  blanket  depth  was  measured  on 
a  once-per-shift  basis.  Problems  with  the  clarifiers 
were  modified,  and  a  centrifuge  was  pruchased  for 
rapid  determinations  of  solids  in  aeration  tanks  and 
return  sludge.  These  and  other  renovations  in 
process  control  have  caused  a  dramatic  improve- 
ment in  plant  performance.  (Geiger-FRC) 
W8 1-03 142 


WATER  AND  WASTE  PROCESS  ANALYTICAL 
PARAMETERS, 

For  primary  bibliographic  entry  see  Field  5A. 
W81-03143 

EXPERIMENTAL  STUDY  OF  SUBMERGED 
BIOLOGICAL  FILTRATION.  (ETUDE  EXPERI- 
MENTALE  DE  LA  FILTRATION  BIOLOGl- 
QUE  IMMERGEE), 

Montpellier-2  Univ.  (France).  Lab.  de  Genie  Chi- 
mique,  Traitement  et  Epuration  des  Eaux. 
A.  Grasmick,  S.  Elmaleh,  and  R.  Ben  Aim. 
Water  Research,  Vol  14,  No  6,  p  613-626,  June, 
1980.  13  Fig,  10  Tab,  15  Ref 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment. 'Biological  filters.  Food  processing  wastes. 
Biological  treatment.  Mathematical  studies.  Costs, 
Suspended  solids.  Bacteria. 

The  case  of  a  submerged  biological  filtration  unit 
treating  an  effluent  with  specific  dissolved  pollut- 
ants was  examined  to  determine  the  fundamental 
parameters  for  a  mass  filtration  apparatus  for  elimi- 
nation of  solids  in  suspension  and  to  verify  the 
authors'  previously  proposed  model.  Using  refer- 
ence tables  established  for  different  effluents,  it  was 
possible  to  simulate  the  behavior  of  this  type  of 
unit  under  various  operating  conditions,  including 
filtration  speed,  pollutant  concentration  in  the  en- 
tering water,  quality  of  the  water  to  be  purified 
and  texture  of  the  liner.  The  experiments  were 
made  on  an  effluent  made  of  a  powdered  milk  base 
(fat-free  and  with  5%  by  weight  NH4N03)  and  an 
effluent  based  on  commercial  food  processing. 
Local  oxygen  concentrations,  pollution  concentra- 
tions and  porosity  were  followed  during  each  test. 
The  solution  of  engineering  equations  based  on  the 
filtration  model,  which  does  not  allow  for  recy- 
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cling,  could  not  correspond  to  real  construction 
conditions.  The  problem  can  be  resolved  by  intro- 
ducing objective  functions  (e.g.,  operation  costs, 
investment  costs,  and  an  amortizing  function)  to 
optimize  the  solution  and  by  considering  the  pres- 
ence of  important  amounts  of  solid  suspended  par- 
ticles, particularly  bacteria.  (Hertzoff-FRC) 
W8 1-03 147 


CHEMICALLY  AIDED  SETTLEMENT  OF 
CRUDE  SEWAGE, 

Department  of  the  Environment,  London  (Eng- 
land) 

J.  L.  Vosser. 

Progress  in  Water  Technology,  Vol  12,  No  5,  p 
411-426,  1980.  4  Fig,  8  Tab,  4  Ref. 

Descriptors:  'Chemical  precipitation,  *Coagula- 
tion,  'Sedimentation  rates,  *Sewage  treatment. 
Lime,  Domestic  wastes.  Industrial  wastes.  Activat- 
ed sludge.  Hydrogen  ion  concentration,  *United 
Kingdom. 

Chemically  aided  settling  of  crude  sewage  and  its 
effect  on  subsequent  treatment  are  discussed.  The 
chemical  characteristics  of  sewage  are  first  evalu- 
ated to  determine  which  chemicals  can  be  effective 
as  coagulants.  Following  chemical  addition,  reten- 
tion times  in  sedimentation  tanks  usually  range 
from  1  to  2  hours  for  at  least  75%  removal.  Phos- 
phorus removal  as  measured  by  orthophosphate 
will  be  in  the  range  of  50  to  95%,  the  highest 
removal  occurring  at  pH  levels  of  10.5  or  more. 
Lime  or  lime  with  ferric  sulfate  or  alum  may  be 
used  as  a  coagulant  and  precipitant.  Use  of  chemi- 
cally aided  settlement  makes  possible  a  degree  of 
peak  load  removal.  When  a  crude  mixed  domestic 
and  industrial  sewage  was  dosed  with  lime  even  in 
a  pH  range  as  high  as  11.0,  the  subsequent  com- 
pletely mixed  activated  sludge  process  was  suc- 
cessfully operated  without  the  need  for  pH  correc- 
tion. Sludges  produced  using  lime  were  found  to 
dewater  well  and  may  be  suitable  for  land  disposal. 
Sludges  from  alum  and  ferric  salts  are  more  diffi- 
cult to  dewater.  Chemically  added  settling  can 
yield  at  least  30%  more  sludge.  (Small-FRC) 
W8 1-03 150 


TOTAL  ELIMINATION  OF  FLOATING 
SOLIDS  IN  OCEAN  DISCHARGE  OF  TREAT- 
ED EFFLUENT.  (ELIMACION  TOTAL  DE  SO- 
LIDOS  FLOTANTES  EN  EL  VERTIDO  AL 
MAR  DE  AGUAS  RESIDUALES), 
J.  Fisac  Herrero,  and  J.  Rumeu  Soldevilla. 
Progress  in  Water  Technology,  Vol  12,  No  1,  p 
393-402,  1980.  1  Fig. 

Descriptors:  'Screens,  'Filtration,  'Outfall  sewers. 
Regulation,  Oceans,  Water  pollution  sources.  Mu- 
nicipal wastes.  Sewage  disposal,  'Spain. 

Current  Spanish  legislation  regulating  the  ocean 
disposal  of  waste  water  treated  effluent  is  re- 
viewed. Flotable  material  must  be  reduced  to  make 
effluent  suitable  for  ocean  disposal.  A  summary  of 
methods  is  presented  with  emphasis  on  the  use  of 
curved  fine  screens.  The  design  of  such  screens, 
their  operation,  and  their  performance  are  detailed. 
Results  obtained  using  these  screens  are  presented 
for  several  Spanish  coastal  areas.  (Small-FRC) 
W81-03151 


ADVANCED  MUNICIPAL  WASTE  WATER 
TREATMENT  BY  A  SINGLE  STAGE  ACTIVAT- 
ED SLUDGE  SYSTEM, 

Tahal     Consulting     Engineers,     Ltd.,     Tel     Aviv 

(Isreal). 

G.  Arueste. 

Progress  in  Water  Technology.  Vol   12,  No  5,  p 

533-550,  1980.  4  Fig,  3  Tab,  8  Ref. 

Descriptors:  'Activated  sludge,  'Nitrification. 
'Denitrification,  Design,  Performance,  Biochemi- 
cal oxygen  demand.  Phosphorus.  Aerobic  treat- 
ment. Treatment  facilities.  Municipal  wastes. 
Israel.  'Waste  water  treatment. 

Two  technical  demonstration  plants  were  operated 
to  test  a  modified  low-rate  activated  sludge  process 
with  nitrification-denitrification  in  a  single  stage. 


without  primary  settling,  exogenous  carbon 
sources,  or  chemical  additions.  The  demonstration 
plants  were  operated  under  varying  operating  con- 
ditions prevailing  in  the  Dan  Region  (Tel  Aviv, 
Israel)  in  order  to  establish  planning  criteria  for 
design  of  the  full-scale  treatment  plant.  The  pro- 
posed system  demonstrated  efficiency  and  reliabil- 
ity for  a  full  range  of  local  conditions.  Effective 
BOD  removal  was  98%,  and  COD  removal  was 
90%.  Total  nitrogen  removal  ranged  from  86.5  to 
95.5%,  and  total  phosphorus  removal  ranged  from 
63%  to  95%.  When  aerobic  and  anoxic  conditions 
were  alternated  in  the  aerobic  reactor,  the  higher 
nitrogen  removal  rates  were  obtained.  The  addi- 
tion of  a  short  retention  anaerobic  basin  preceding 
the  denitrification  zone  enhanced  the  phosphorus 
removal  to  the  highest  level.  When  built,  the  treat- 
ment facility  will  include  a  waste  water  renovation 
plant  based  on  a  modified  low-rate  activated 
sludge  process  with  a  design  capacity  of  116 
MCM/year.  (Small-FRC) 
W81-03155 


PHYSICAL  AND  CHEMICAL  METHODS, 

Florida  Univ.,  Gainesville. 

J.  Zoltek,  Jr.,  and  E.  L.  Melear. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1143- 

1156,  June,  1980.  155  Ref. 

Descriptors:  'Waste  water  treatment,  'Literature 
review.  Advanced  waste  water  treatment.  Coagu- 
lation, Chemical  coagulation.  Separation  tech- 
niques, Mathematical  studies.  Model  studies.  Ion 
exchange.  Adsorption,  Membrane  processes,  Oxi- 
dation, Oxidation  process. 

A  literature  review  on  physical  and  chemical 
methods  of  waste  water  treatment  is  presented. 
Some  general  topics  discussed  include  advanced 
waste  water  treatment  technologies,  centralized 
treatment  of  industrial  wastes,  the  hydraulic  char- 
acterization of  waste  water  treatment  basins,  recla- 
mation of  secondary  effluents,  the  handling  of 
great  flow  variations,  granular  activated  carbon 
systems,  the  additions  of  alum  to  aeration  units,  the 
use  of  potassium  ferrate  as  a  coagulant  and  disin- 
fectant, and  ammonium  removal.  Over  50  studies 
dealing  with  coagulation  and  the  separation  of 
solids  are  cited,  many  of  which  are  laboratory- 
scale,  model  or  mathematical  studies.  References 
to  over  35  studies  on  some  chemical  or  physical 
aspect  of  adsorption  are  considered,  and  research 
on  the  use  of  ion  exchange  techniques  in  waste 
water  treatment  is  reviewed.  Experiments  dealing 
with  membrane  and  oxidative  processes  are  also 
cited.  (Geiger-FRC) 
W8 1-03 164 


BIOLOGICAL  FILTERS, 

Colorado  State  Univ.  at  Boulder. 

G.  L.  Rogers,  and  S.  L.  Klemetson. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1156- 

1161,  June,  1980.  46  Ref 

Descriptors:  'Biological  filters,  'Literature  review, 
'Waste  water  treatment.  Pilot  plants.  Trickling 
filters.  Industrial  wastes.  Chemical  oxygen 
demand.  Microbial  studies.  Mathematical  studies. 
Waste  recovery.  Denitrification,  Model  studies. 

A  literature  review  of  biological  filters  for  waste 
water  treatment  is  presented.  Nineteen  works  deal- 
ing with  rotating  biological  contactors  (RBC's)  are 
cited.  These  studies  cover  such  topics  as  design 
problems,  saline  waste  water  treatment,  available 
models,  advanced  waste  water  treatment,  chrono- 
logical development  of  RBC's.  denitrification.  the 
treatment  of  industrial  wastes,  chemical  oxygen 
demand  removal,  and  oxygen  mass  transfer.  Litera- 
ture dealing  with  trickling  filters  covers  such 
topics  as  reaction  rate  coefficients,  pilot  plants, 
Monod  kinetics,  aerobic  biological  treatment,  eu- 
trophication  problems,  design  of  plastic  media  fil- 
ters, and  problems  in  filter  performance.  Miscella- 
neous research  cited  includes  work  on  the  use  of 
waste  uater  as  an  energy  source,  phosphorus  re- 
moval, mathematical  studies,  packed  bed  reactors, 
waste  recovery,  pilot  plants,  and  the  microbial 
kinetics  of  waste  water  treatment.  (Geiger-FRC) 
W8 1-03 165 


LAGOONS  AND  OXIDATION  PONDS, 

Utah  State  Univ..  Logan.  Div.  of  Environmental 

Engineering. 

D.  B.  George. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1177- 

1181,  June,  1980.  37  Ref. 

Descriptors;  'Literature  review,  'Aerated  lagoons. 
Aeration,  Waste  water  treatment.  Bibliographies, 
Performance  evaluation.  Sand  filters.  Model  stud- 
ies, Mathmatical  models.  Odor  control,  Coliforms, 
Algal  control,  'Lagoons,  'Oxidation  ponds. 

A  literature  review  is  presented  of  works  con- 
cerned with  lagoons  and  oxidation  ponds  used  in 
the  treatment  of  waste  waters.  Two  annotated 
bibliographies  on  aeration  lagoons  have  been  pub- 
hshed  by  the  National  Technical  Information  Serv- 
ice, and  another  study  outlined  the  removal  of 
solids  from  lagoon  effluents.  Papers  dealing  with 
research  on  the  process  design  of  aeration  lagoons 
are  cited,  and  references  to  works  on  process  per- 
formance and  aeration  lagoon  biology  are  given. 
Numerous  references  to  lagoon  improvement  stud- 
ies are  considered  and  include  such  topics  as  sand 
filtration,  algae  removal,  the  effects  of  vascular 
plants,  hydraulic  advances,  and  oxygen  transfer. 
Experiments  using  biogeochemical  models,  and  the 
use  of  mathematical  models  to  predict  fecal  coli- 
form  decay  rates  and  odor  production  are  also 
cited.  (Geiger-FRC) 
W8 1-03 166 


DENITRIFICATION, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

T.  B.  S.  Prakasam,  and  M.  Krup. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1195- 

1205,  June,  1980.  88  Ref. 

Descriptors:  'Literature  review,  'Denitrification, 
Nitrification,  Bibliographies,  Waste  water  treat- 
ment, Fluidized  bed  process.  Kinetics,  Pilot  plants, 
Biological  treatment.  Sand  filters.  Nitrogen  remov- 
al. 

A  literature  review  of  denitrification  in  waste 
water  treatment  is  presented.  Topics  covered 
under  slurry  processes  include  microbial  stoichio- 
metry,  full  scale  and  pilot  plants,  sequencing  batch 
biological  reactors,  nutrient  removal,  treatment  of 
limed  primary  effluents,  handling  of  various  waste 
waters,  and  suspended-growth  denitrification  proc- 
ess performance  evaluations.  References  dealing 
with  attached  growth  processes  cover  such  topics 
as  fluidized  bed  bioreactors,  the  Denite  filter 
system,  bench-  and  pilot-scale  studies,  anaerobic 
and  sand  filter  processes,  rotating  biological  con- 
tactors and  the  nitrification  and  denitrification  of 
night  soil.  Various  studies  are  cited  which  examine 
some  aspect  of  soil  denitrification.  process  microbi- 
ology or  process  kinetics.  References  to  books, 
reviews,  and  patents  concerned  with  denitrification 
processes  in  waste  water  treatment  are  also  given. 
(Geiger-FRC) 
W8 1-03 168 


SLUDGE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Civil  Engi- 
neering. 
P.  A.  Vesilind,. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue).  Vol  52,  No  6.  p  1205- 
1214,  June,  1980.  163  Ref 

Descriptors:  'Literature  review,  'Sludge  disposal, 
'Waste  water  treatment.  Sludge  thickening.  Sludge 
drying,  Sludge  utilization,  Sludge  conditioning. 
Landfills,  Land  reclamation.  Land  disposal.  Waste 
disposal.  Leaching,  Heavy  metals.  Public  health. 
Model  studies. 

A  literature  review  is  presented  of  the  treatment, 
utilization,  and  disposal  of  sludge  from  waste  water 
treatment  processes.  The  EPA  process  design 
manual  for  sludge  treatment  and  disposal  has  been 
updated  and  other  extensive  works  on  sludge  man- 
agement, treatment  and  disposal  have  been  pub- 
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lished.  References  are  given  for  studies  dealing 
with  sludge  properties,  planning  and  management, 
and  industrial,  nutrient-laden,  and  water  treatment 
sludges.  Works  on  thermal  conditioning  and  mcin- 
eration,  thickening,  dewatering,  and  sludge  stabili- 
zation are  cited.  Topics  covered  under  studies  on 
the  ultimate  disposal  of  sludge  include  land  dispos- 
al, reclamation  of  abandoned  mine  sites,  health 
hazards,  the  agricultural  value  of  sludge,  leaching 
and  leaching  models,  trenching,  effects  of  sludge 
application  on  soil  properties,  heavy  metal  translo- 
cation, and  the  use  of  sludge  as  supplementary 
animal  feed.  References  to  the  ocean  dumping  of 
sludge  are  given,  and  reviews  of  the  sludge  dispos- 
al problems  of  New  York  City  are  cited.  (Geiger- 
FRC) 
W81-03169 

ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL, 

Wisconsin  Univ. -Madison. 

W.  C.  Boyle,  and  R.  J.  Otis. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1214- 

1220,  June,  1980.  54  Ref 

Descriptors:  *Reviews,  *Septic  tanks,  *Soil  dispos- 
al fields.  Sewage  disposal,  Underground  waste  dis- 
posal. Sewerage,  Rural  areas,  *Waste  water  treat- 
ment. *Waste  water  disposal.  Sanitary  engineering. 
Water  reuse,  Path  of  pollutants,  Foreign  countries. 

The  1979  papers  published  on  on-site  waste  water 
treatment  and  disposal  are  reviewed.  General  re- 
ports, some  from  conference  proceedings  on  dis- 
posal for  rural  areas  and  small  communities,  have 
been  published  by  National  Utility  Contractors, 
National  Environmental  Health  Association,  the 
Environmental  Protection  Agency,  and  other 
groups.  Subjects  included  in  the  review  are  toilet 
systems  reusing  gray  water,  subsurface  disposal 
systems  (pollutant  migration  in  the  soil,  perform- 
ance of  soil  absorption  systems),  and  sanitation  in 
developing  countries,  where  on-site  disposal  is 
more  technically,  economically,  and  culturally 
suitable  than  conventional  sewerage  using  enor- 
mous quantities  of  water.  Evaluation  of  alterna- 
tives and  management  methods  are  described. 
(Cassar-FRC) 
W81-03170 


OPERATION  AND  MAINTENANCE  OF 
WASTE  WATER  COLLECTION  AND  TREAT- 
MENT FACILITIES, 

Montgomery  (James  M.),  Pasadena,  CA. 

D.  D.  Drury. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1220- 

1223,  June,  1980.  32  Ref 

Descriptors:  *Reviews,  *Waste  water  treatment, 
♦Operation  and  maintenance,  Insecticides,  Disin- 
fection, Activated  sludge.  Monitoring,  Waste  dis- 
posal. Water  treatment  facilities. 

Recent  papers  on  waste  water  collection  and  treat- 
ment facilities  operation  and  maintenance  are  sum- 
marized in  a  review.  A  manual  written  for  manag- 
ers of  small  treatment  facilities  has  been  published 
by  the  Environmental  Protection  Agency.  Recent 
studies  and  developments  in  operating  the  activat- 
ed sludge  process  are  described.  Problems  in  solids 
handling,  disinfection  with  ultraviolet  light  and 
chlorination,  performance  indicators  for  collection 
systems,  use  of  insecticides  in  waste  water  treat- 
ment, and  self-monitoring  programs  are  among 
other  topics  covered.  (Cassar-FRC) 
W81-03171 


WASTEWATER  COLLECTION, 

Sewer  System  Evaluations,  Inc.,  Chicago,  IL. 
S.  Chatterjee.  and  J.  Wilcox. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue).  Vol  52.  No  6,  p  1232- 
1241.  June.  1980.  103  Ref 

Descriptors:  'Reviews.  *Waste  water  collection. 
♦Design  criteria.  Pipes.  Evaluation.  *Waste  water 
treatment.  Rehabilitation.  Regulations.  Sewage 
treatment.    Sewers.    Manholes.    Infiltration.    Com- 


bined   sewers.    Construction,    Planning,    Manage- 
ment. 

Information  on  waste  water  collection  was  pre- 
sented in  several  reviews  published  during  1979  as 
well  as  in  many  individual  papers  reviewed  in  this 
article.  Subjects  discussed  are  new  regulations, 
planning  and  management  information,  plans  for 
two  major  cities'  collection  projects  (Montreal  and 
Chicago),  design  considerations,  construction 
problems  and  solutions,  techniques  and  hazards  of 
sewer  maintenance,  sewer  system  evaluation,  cor- 
rection of  infiltration/inflow  problems,  rehabilita- 
tion of  deteriorated  sewer  systems,  overflow  con- 
trol in  combined  sewers,  and  waste  water  pump- 
ing. (Cassar-FRC) 
W81-03173 


WATER  RECLAMATION  AND  REUSE, 

Alberta  Univ..   Edmonton.   Dept.   of  Civil   Engi- 
neering. 
D.  W.  Smith. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1242- 
1284.  June,  1980.  443  Ref 

Descriptors:  'Reviews,  'Water  reuse,  'Agricul- 
ture, Irrigation,  Planning,  'Waste  water  treatment, 
Aquaculture,  Effluents,  Chemical  industry,  'Indus- 
trial wastes.  Textiles,  Pulp  and  paper  wastes. 
Water  supply.  Groundwater  recharge,  Drainage, 
Cooling  water.  Model  studies.  Food  processing 
industry. 

A  review  of  recent  (1978-1979)  literature  on  water 
reclamation  and  use  highlights  the  Water  Reuse 
Symposium  held  March  25-30,  1979,  in  Washing- 
ton, D.C.,  which  dealt  with  water  reuse  from  the 
research,  development,  and  application  viewpoints. 
In  addition  to  a  summary  of  general  papers,  the 
article  discusses  recent  developments  in  water  re- 
sources planning  (models,  options  in  waste  water 
reuse);  agriculture  and  irrigation  with  waste  water 
from  municipal  treatment  plants  and  drainage  from 
fields;  aquaculture  of  water  hyacinth,  algae,  and 
fish  in  effluent  from  municipal  waste  water  and 
powerplant  cooling  water;  reuse  of  animal  wastes 
as  feed;  and  groundwater  recharge.  Topics  on  in- 
dustrial waste  water  reuse  and  recovery  are  divid- 
ed into  general,  pulp  and  paper,  food,  metals,  tex- 
tiles, petroleum  and  chemicals,  and  power  plants. 
Efforts  to  reclaim  municipal  water  for  use  as  a 
water  supply  are  discussed.  Papers  on  health  con- 
siderations of  water  reuse  mention  chemical  pollut- 
ants, pathogens,  and  mutagens.  (Cassar-FRC) 
W8 1-03 174 


LAND  APPLICATION  OF  WASTE  WATER, 

Nielson,  Maxwell  and  Wangsgard,  Salt  Lake  City, 

UT, 

J.  H.  Reynolds,  and  J.  A.  Cissell. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1284- 

1290,  June,  1980.  1  Tab,  55  Ref 

Descriptors:  'Water  reuse,  'Land  disposal.  Irriga- 
tion, Waste  water  renovation,  Waste  water  dispos- 
al. Waste  water  irrigation,  Irrigation  programs. 
Irrigation  practices.  Literature  review. 

Various  research  studies  dealing  with  the  applica- 
tion of  waste  water  to  the  land  are  cited  for  brief 
review.  Design  parameters  were  investigated  in  a 
winter  spray  irrigation  study  and  in  a  study  apply- 
ing raw  and  secondary  treated  waste  water  to 
overland  areas  in  Oklahoma.  Specific  case  studies 
were  reported  from  South  Tahoe  Public  Utility 
District;  Toulumne  County,  California  disposal 
system;  Tallahassee,  Florida;  Michigan  State  Uni- 
versity Water  Quality  Management  Facility;  West 
Dover.  Vermont;  Puerto  Rico;  and  Oahu,  Hawaii. 
Long-term  effects  of  land  applications  were  stud- 
ied on  the  high  plains  of  west  Texas.  Effects  on 
groundwater  nitrate  concentrations  and  microbial 
penetration  were  also  investigated.  The  impact  of 
such  practices  on  the  quality  of  surface  waters  was 
investigated  in  Muskegon  County,  Michigan. 
Movement  and  adsorption  characteristics  of  a  virus 
in  a  soil  column  of  loamy  sand  were  assessed  using 
waste  water  seeded  with  poliovirus.  Several  forest 
ecosystems  irrigated  with  treated  municipal  waste 


water  were  examined.  Proceedings  of  a  5-day  sym- 
posium on  water  reuse  contained  several  papers 
dealing  with  land  application,  (Baker-FRC) 
W81-03175 


INSTRUMENTATION  AND  AUTOMATION  OF 
WASTE  WATER  COLLECTION  AND  TREAT- 
MENT SYSTEMS, 

Environmental    Research    Lab.,    Cincinnati,    OH. 

Office  of  Research  and  Development. 

M.  D.  Cummins,  A.  C.  Petrasek,  Jr.,  W.  W.  Schuk, 

J.  F.  Roesler,  and  D.  S.  Brown. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1307- 

1312,  June,  1980.  60  Ref 

Descriptors:    'Literature  review,    'Waste    water 

treatment,  'Waste  water  collection.  Automation, 

Computers,  Management  planning.  Control  sys- 
tems. 

Various  advances  made  in  the  field  of  instrumenta- 
tion for  the  collection  and  treatment  of  waste 
water  are  cited  in  this  review.  Specific  literature 
reviews  are  cited  first,  dealing  with  equipment  for 
use  in  waste  water  treatment  plants,  automation  of 
waste  water  treatment,  process  control  systems, 
waste  water  characteristics,  economic  incentives, 
equipment  failures,  sensing  devices,  and  software 
considerations.  Many  papers  appeared  during  1979 
dealing  with  the  capability  of  automation  and  in- 
strumentation to  solve  real  problems  facing  the 
waste  water  treatment  industry.  The  various  uses 
of  computers  in  monitoring  systems  were  investi- 
gated. Papers  also  appeared  concerning  pH  control 
concepts,  a  closed-loop  analog  control  system  for 
breakpoint  chlorination,  operator  interfacing,  and 
application  of  instrumentation  techniques  for  water 
distribution  systems.  Various  control  strategies 
were  reviewed  relevant  to  the  waste  water  treat- 
ment field,  which  may  accelerate  the  implementa- 
tion of  more  sophisticated  control  technology.  The 
development  of  on-line  analyzers  and  the  design, 
specifications,  and  purchase  of  distributed  process 
control  systems  were  reviewed.  (Baker-FRC) 
W8 1-03 177 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTE  WATER  TREATMENT  AND  DISPOS- 
AL, 

Environmental     Protection     Agency,     Cincinnati, 

OH. 

N.  E.  Kowal,  and  H.  R.  Pahren. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1312- 

1325,  June,  1980.  125  Ref. 

Descriptors:  'Literature  review.  'Waste  water 
treatment,  'Waste  water  disposal.  Viruses,  Bacte- 
ria, Bacteriophage,  Land  application.  Composting, 
Diseases,  'Public  health.  Sludge  disposal.  Organic 
compounds.  Inorganic  compounds. 

Recent  research  conducted  in  the  area  of  health 
effects  resulting  from  waste  water  treatment  and 
disposal  IS  reviewed.  Studies  dealing  with  waste 
water  treatment  plants  have  centered  around  viral 
hepatitis  epidemiology,  unexplained  fever,  eye  irri- 
tation, headache,  throat  irritation,  proteinuria,  and 
elevated  serum  lactic  dehydrogenase.  An  extensive 
study  of  health  effects  of  aerosols  emitted  from  an 
activated  sludge  plant  is  cited.  Also  cited  is  a 
workshop  report  on  health  and  legal  implications 
of  waste  water  sludge  composting,  a  history  of 
land  treatment  of  waste  water  including  land  appli- 
cation historical  perspectives,  a  discussion  of  the 
federal  groundwater  protection  program,  and  re- 
ports of  parasites,  bacteria,  and  viruses  arising  from 
land  application  of  waste  water.  The  uptake  of 
various  organics  from  sludge  applications  into 
crops  was  investigated,  and  similar  research  was 
conducted  regarding  inorganic  chemical  uptake 
into  food  crops.  The  proportion  of  waste  water 
seeping  into  the  drinking  water  supplies  in  the  US 
was  investigated,  with  studies  arising  concerned 
with  parasites,  bacteria,  viruses,  organics.  and  inor- 
ganic contaminants  entering  the  water  supply  from 
this  source,  (Baker-FRC) 
W8 1-03 178 
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MEAT,  FISH,  AND  POULTRY  PROCESSING 
WASTES, 

Battelle  Columbus  Lab.,  OH. 

J.  H.  Litchfield. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1325- 

1329,  June,  1980.  1  Tab,  43  Ref. 

Descriptors:  *IndustriaI  wastes,  *Waste  water 
treatment,  Waste  water  management,  *Meat  proc- 
essing industry.  Industrial  plants.  Fish,  Poultry, 
Filters,  Flotation,  Salmon,  Shrimp,  Industrial 
waste  water,  'Literature  review. 

Recent  research  conducted  on  processing  wastes 
from  the  meat,  fish,  and  poultry  industries  is  cited. 
Effluent  limitations  on  conventional  pollutants,  re- 
views on  slaughterhouse  waste  water  treatment 
methods,  processes  for  protein  recovery  from 
waste  water  and  waste  water  treatment  sludges, 
plant  and  pilot-plant  studies,  the  use  of  activated 
sludge  treatment  for  slaughterhouse  wastes,  use  of 
extended  aeration-intermittent  sand  filtration  for 
treating  wastes  from  small  packinghouses,  treat- 
ment of  processing  wastes  containing  blood,  use  of 
lignosulfonate  for  slaughterhouse  waste  water 
treatment,  electroflotation,  and  ultrafiltration 
methods  are  all  reviewed.  In  the  area  of  fish  proc- 
essing, specific  laws  pertaining  to  the  treatment  of 
tuna,  salmon,  shrimp  and  oyster  processing  waste 
waters  are  reviewed.  Reviews  dealing  with  the 
waste  segregation,  water  conservation,  waste 
water  treatment,  and  regulatory  aspects  of  poultry 
processing  wastes  are  also  cited.  (Baker-FRC) 
W8 1-03 179 


FRUIT,  VEGETABLE,  AND  GRAIN  PROCESS- 
ING WASTES, 

Kramer,  Chin  and  Mayo,  Inc.,  Seattle,  WA. 

R.  M.  Andrews,  and  M.  R.  Soderquist. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1329- 

1333,  June,  1980.  30  Ref 

Descriptors:  'Industrial  wastes,  'Literature 
review,  Fruit  crops.  Vegetable  crops.  Grain  crops, 
'Waste  water  treatment.  Water  conservation.  Eco- 
nomic aspects. 

Recent  research  in  the  area  of  controlling  process- 
ing wastes  from  the  fruit,  vegetable,  and  grain 
industries  is  cited.  The  EPA  recently  withdrew  its 
effluent  limitations  guidelines  for  best  available 
control  technology  economically  achievable  and 
new  source  performance  standards  for  canned  and 
preserved  fruits,  vegetables  and  miscellaneous  spe- 
cialties. In  the  future  new  standards  will  be  re- 
leased. Specific  investigations  included  research  on 
the  feasibility  of  recovering  pulp  from  caustic 
peeled  tomato  skin,  a  comparison  between  the 
filter  press,  belt  press  and  centrifuge  as  means  of 
dewatering  citrus  processing  activated  sludge,  the 
economics  of  reclaiming  activated  sludge  effluent 
at  a  fruit  cannery,  a  prototype  system  for  washing 
leafy  vegetables,  aerobic  fermentation  of  pickle 
process  brine,  and  studies  of  the  characterization  of 
waste  water  from  specific  industrial  operations  to 
assess  its  amenability  to  treatment.  (Baker-FRC) 
W8 1-03 180 


FERMENTATION  INDUSTRY, 

Notre  Dame  Univ.,  IN.  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Irvine. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1333- 
1340.  June,  1980.  87  Ref. 

Descriptors:  'Literature  review,  'Fermentation, 
'Food-processing  wastes,  'Waste  water  treatment. 
Water  quality.  Water  pollution  control.  Byprod- 
ucts, Distilleries,  Pharmaceuticals. 

Articles  published  in  1979  on  water  pollution  con- 
trol in  the  fermentation  industry  are  briefly  re- 
viewed. Of  the  87  articles  covered.  5  were  reviews: 
one  of  Japanese  literature,  one  on  distillation  for 
the  recovery  of  ethanol  from  brewery  effluent,  and 
three  on  the  pharmaceutical  industry.  The  majority 
of  the  articles  dealt  with  the  reuse,  recycling,  and 
recovery  of  by-products  previously  discarded  as 


u'astes.  Nine  articles  considered  the  production  of 
single  cell  protein  from  a  variety  of  fermentation 
wastes.  The  production  of  food  substitutes  and 
fertilizers  was  examined  in  other  articles.  Treat- 
ment alternatives  were  the  subject  of  other  articles 
on  breweries  and  yeast  manufacture,  distilleries, 
wineries,  and  pharmaceuticals.  (Small-FRC) 
W81-03181 


DARIY  WASTES, 

Kraft,  Inc.,  Glenview,  IL. 
J.  C.  Groenewold. 

Journal  of  the  Water  Pollution  Control  Associ- 
ation (Literature  Review  Issue),  Vol  52,  No  6,  p 
1340-1342,  June,  1980.  29  Ref. 

Descriptors:  'Literature  review,  'Dairy  industry. 
Food-processing  wastes.  Environmental  effects. 
Water  quality.  Water  pollution  control,  'Waste 
water  treatment. 

A  literature  review  on  the  environmental  effects  of 
dairy  wastes  is  presented  which  includes  articles 
published  during  1979.  Articles  on  legislation,  reg- 
ulation, and  economics  covered  such  topics  as  the 
effects  of  current  European  environmental  laws  on 
dairies,  water  recovery  systems,  and  the  effects  of 
EPA  discharge  regulations  on  the  industry.  Recent 
research  in  the  area  includes  a  study  of  the  addition 
of  specifically  selected  bacterial  cultures  to  a  dairy 
waste  treatment  system  and  advances  in  by-prod- 
uct recovery.  Several  papers  dealt  with  case  histor- 
ies. Treatment  of  dairy  waste  water  in  a  recirculat- 
ing oxidation  canal  was  evaluated,  as  was  joint 
treatment  of  dairy  and  municipal  waste  water. 
Several  general  articles  considered  the  impact  of 
dairy  wastes  on  groundwater  quality.  (Small-FRC) 
W81-03182 


AGRICULTURAL  WASTES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 

Engineering. 

J.  W.  Morris,  and  W.  W.  Clarkson. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1342- 

1383,  June,  1980.  4  Tab,  441  Ref. 

Descriptors:  'Literature  review,  'Agricultural 
wastes,  'Farm  wastes,  Water  quality,  Water  pollu- 
tion control,  'Waste  water  treatment. 

A  literature  review  is  presented  on  the  impact  of 
agriucltural  wastes  on  water  quality.  Articles  pub- 
lished during  1979  on  the  following  topics  are 
included:  waste  characteristics  and  impacts,  han- 
dling and  treatment,  utilization  of  wastes  such  as  in 
production  of  methane,  land  application,  legal  as- 
pects including  new  regulations,  and  economic  as- 
pects. Agricultural  wastes  recovered  as  useful 
products  are  outlined,  and  some  comments  are 
made  on  the  waste  characteristics.  For  example, 
shellfish  wastes  are  useful  as  sludge  dewatering 
agents.  Reclaimed  agricultural  wastes  are  often 
used  in  refeeding  experiments.  These  wastes  in- 
clude whey,  cereal  straw,  rabbit  manure,  and 
others.  The  influence  of  waste  water  sludge  appli- 
cations on  agricultural  crops  was  the  subject  of 
many  studies.  Effects  on  corn,  wheat,  barley, 
forest,  garden  vegetables,  and  earth  worms  were 
investigated.  Five  bibliographies  were  produced 
relating  energy  production  and  agricultural  wastes. 
(Small-FRC) 
W81-03183 


TEXTILE  WASTES, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
J.  F.  Judkins,  Jr. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52.  No  6,  p  1383- 
1385,  June,  1980.  26  Ref. 

Descriptors:  'Literature  review,  'Textile  mill 
wastes.  Water  quality.  Water  pollution  control, 
'Waste  water  treatment. 

A  literature  review  is  presented  of  articles  pub- 
lished during  1979  dealing  with  the  effects  of  tex- 
tile wastes  on  water  quality.  The  impacts  of  the 
Toxic  Substances  Control  Act,  the  Resources  Re- 
covery and  Conservation  Act.  and  Swiss  regula- 


tions on  the  textile  and  fiber  industry  were  consid- 
ered in  several  papers.  The  topic  of  treatment  was 
the  subject  of  the  majority  of  articles  printed.  A 
literature  review  was  published  on  the  removal  of 
color  from  textile  effluents:  one  paper  dealt  with 
the  effects  of  heavy  metals  in  wastes;  and  others 
considered  the  recycling  of  dyehouse  effluent. 
New  treatment  processes  were  described,  includ- 
ing one  paper  on  ultrafiltration  for  treating  wool 
scouring  liquors.  A  horizontal  discharge,  surface 
aerator  was  evaluated.  One  article  on  tannery 
wastes  evaluated  the  use  of  hydrogen  peroxide  as 
an  effective  method  for  oxidizing  sulfides.  (Small- 
FRC) 
W8 1-03 184 


PULP  AND  PAPER  INDUSTRY  WASTE 
WATER  MANAGEMENT, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  New  York. 
G.  W.  Gove. 

Journal  of  the  Water  Pollution  Control  Associ- 
ation (Literature  Review  Issue),  Vol  52,  No  6,  p 
1386-1415,  June,  1980.  187  Ref. 

Descriptors:  'Pulp  and  paper  industry,  'Waste 
water  management,  'Literature  review,  Combined 
treatment,  Water  quality  management,  Water  pol- 
lution control. 

A  literature  review  is  presented  of  articles  pub- 
lished during  1979  on  waste  water  management  in 
the  pulp  and  paper  industry.  Articles  dealt  with 
joint  or  combined  treatment,  forestry  practices, 
water  quality  management,  and  economics.  Many 
papers  described  effluent  sources  and  treatment 
methods,  including  internal  measures.  Receiving 
waters,  biological  effects,  and  effluent  character- 
ization were  the  topics  of  other  works.  Physico- 
chemical  treatment  including  waste  water  renova- 
tion, reuse,  and  solids  and  heat  recovery  was  dis- 
cussed in  papers  on  kraft  mills,  bleached-kraft,  and 
sulfite  pulping.  Secondary  treatment  including  acti- 
vated sludge,  biooxidation,  and  foam  control  was 
the  subject  of  several  studies.  (Small-FRC) 
W81-03185 


MICROBIOLOGY  OF  WASTE  WATER  TREAT- 
MENT, 

Drexel  Univ.,  Philadelphia,  PA. 
W.  O.  Pipes. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1847- 
1853,  June,  1980.  68  Ref 

Descriptors:  'Waste  water  treatment,  'Microbiolo- 
gical studies,  'Reviews,  Microbial  degradation. 
Microorganisms,  Disinfection,  Denitrification,  Ni- 
trogen removal,  Nitrification,  Sludge. 

Recent  literature  reports  of  work  in  the  field  of 
waste  water  treatment,  with  emphasis  on  the  mi- 
crobiological aspects,  are  reviewed.  A  number  of 
investigators  continue  to  be  interested  in  disinfec- 
tion, nitrification  and  dentrification.  and  potential 
health  hazards  from  land  disposal  of  effluents.  Dis- 
infection was  studied  in  some  systems  using  coagu- 
lation plus  sand  filtration,  direct  filtration,  and 
carbon  adsorption  as  tertiary  waste  water  treat- 
ment. The  systematics,  morphology  and  ecology  of 
flagellated  protozoa  in  waste  water  treatment 
plants  were  investigated  in  studies  on  trickling 
filters.  The  use  of  activated  sludge  and  oxidation 
ponds  was  considered.  Several  studies  were  con- 
ducted on  the  pathogenic  organisms  that  might  be 
present  in  waste  water  sludges  so  that  estimates 
could  be  made  of  the  potential  risk  of  disease 
transmission  through  land  application  of  the 
sludge.  (Baker-FRC) 
W8 1 -03 188 


LAND  TREATMENT  USES  SLUDGE  AT  MADI- 
SON, WISCONSIN, 

Madison  Metropolitan  Sanitary  District,  WI. 
J.  Cunningham,  J.  L.  Nemke,  and  D.  Marske. 
Water  and  Sewage  Works,  Vol  127,  No  3,  p  28-29, 
49,  March,  1980.  2  Fig,  2  Ref 

Descriptors:  'Sludge,  'Land  disposal.  Sludge  dis- 
posal,   'Waste    disposal,    'Recycling,    Fertilizers, 


38 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes— Group  5D 


Fertilization.  Farming,  Agriculture,  Erosion  con- 
trol, Municipal  wastes.  Domestic  wastes.  Solid 
wastes.  Aerobic  digestion.  Water  reuse. 

Land  application  of  sludge  in  Madison,  Wisconsin 
has  been  shown  effective.  The  system  won  active 
farmer  cooperation,  stimulated  crop  growth,  pro- 
tected the  environment,  and  sharply  reduced  dis- 
posal costs.  Variables  that  were  considered  before 
starting  the  system  included  soil  composition, 
depth  of  water  table,  runoff  to  nearby  waterways, 
depth  of  bedrock,  flood-plain  location,  crop  selec- 
tion and  weather  conditions  prevalent  in  the  area. 
Sludge  conditioning  yields  a  product  called  Metro- 
gro,  which  is  offered  to  farmers  as  a  processed 
organic  fertilizer.  Solid  waste  is  converted  by  an 
anaerobic  digestion  process  into  two  valuable 
products,  methane  gas  and  a  liquid  sludge.  The  gas 
meets  the  plant's  internal  energy  needs,  and  the 
liquid  is  a  rich,  organic  fertilizer  and  soil  condition- 
er. (Baker-FRC) 
W8 1-03 189 

GUIDE  TO  COMPARATIVE  TREATMENT 
MODE  EFFICIENCIES, 

Missouri  Univ. -Columbia.  Dept.  of  Civil  Engineer- 
ing. 

S.  K.  Banerji,  and  J.  T.  O'Conner. 
Water  and  Sewage  Works,  Vol  127,  No  8,  p  32,  33, 
54,  56,  August,  1980.  2  Fig,  5  Tab,  7  Ref. 

Descriptors:  *Water  treatment  facilities,  *Waste 
water  treatment,  *Cost  analysis,  Cost  savings.  Eco- 
nomic aspects.  Energy,  Management  planning. 
Planning. 

A  conventional  10-MGD  domestic  secondary 
waste  water  treatment  plant  requires  the  primary 
energy  consumption  for  several  preliminary  and 
primary  treatment  processes  for  domestic  sewage. 
Raw-sewage  pumping  takes  by  far  the  largest 
share.  Use  of  variable-speed  pumps  can  reduce  the 
pumping  energy  consumption  by  as  much  as  15- 
20%.  Use  of  square  grit  chambers  with  aeration 
can  also  reduce  energy  consumption.  A  flow- 
equalization  basin  at  the  head  end  of  the  plant  can 
dampen  the  diurnal  flow  variation  to  the  treatment 
units.  In  the  area  of  disinfection,  ozone  disinfection 
systems  using  oxygen  ozone  generation  are  energy 
effective  if  secondary  energy  requirements  for 
chlorine  are  included.  The  choice  for  sludge  diges- 
tion per  pound  of  volatile  solids  stabilized,  it  has 
been  suggested  that  heat  treatments  be  applied  to 
waste-activated  sludge  prior  to  primary  sludge  ad- 
dition followed  by  anaerobic  digestion  of  the  mix- 
ture. Many  designers  are  putting  together  energy 
recovery  systems  by  supplying  conditioned  and 
filter-pressed  raw  sludge  to  an  incinerator  or  a 
pyrolysis  unit.  Raw  sludge  need  not  be  stabilized 
by  digestion.  It  can  be  dewatered  to  30-40%  solids 
concentration  prior  to  incineration  or  pyrolysis. 
The  process  is  said  to  be  cost-and-energy  effective 
for  areas  having  populations  larger  than  200,000. 
(Baker-FRC) 
W8 1-03 190 


TREATMENT  OF  URBAN  OR  INDUSTRIAL 
EFFLUENTS  BY  ENTRAINMENT  OF  POL- 
LUTANTS WITH  THE  PRECIPITATION  OF 
CAC03.  (TRAITEMENT  DES  EFFLUENTS  UR- 
BAINS  OU  INDUSTRIELS  PAR  ENTRAINE- 
MENT  DES  POLLUANTS  A  L'OCCASION 
D'UNE  PRECIPITATION  DE  CAC03), 
Institut  National  des  Sciences  Appliquees,  Tou- 
louse (France).  Lab.  de  Chimie  et  Genie  de  1' 
Environnement. 

A  Esparaza.  A-  Girou,  H.  Roques,  and  A.  Durand. 
Water  Research,  Vol  14.  No  10,  p  1459-1466,  Oc- 
tober. 1980.  9  Fig,  1  Tab.  6  Ref. 

Descriptors:  *Lime,  *Flocculation.  *Waste  water 
treatment.  Adsorption,  Calcium  carbonate.  Separa- 
tion techniques.  Oxygen  demand.  Suspended 
solids.  Municipal  waste  water,  Toulouse,  France. 

Initial  tests  of  the  CaC03  precipitation  induced  by 
the  reaction  of  lime  with  a  current  of  C02  en- 
riched gas  bubbled  through  the  solution  were  fol- 
lowed by  tests  on  a  30  1/hr  laboratory  pilot  unit. 
The  unit  consists  of  a  crystallization  reactor  with  a 
nucleation  chamber  base.  Tests  were  made  on  Tou- 


louse urban  effluent  with  suspended  matter  con- 
tents of  200-250  mg/liter,  COD  of  350-600  mg/ 
liter  total  TOD  of  450-700  mg/liter,  soluble  TOD 
of  200-250  mg/liter,  pH  of  7-7.5.  30-100  mg/hter 
phosphates,  0.8-1.5  mg/liter  Zn(-f-h),  0  5-1  mg/ 
liter  Cu(-I-  -H)  and  about  0.04  mg/liter  Cr(-|-  -I-).  A 
break  appearing  on  the  curves  of  the  total  TOD 
and  the  COD  as  a  function  of  the  amount  of  added 
lime  is  interpreted  as  pollution  elimination  by  floc- 
culation  at  low  lime  content,  followed  by  an  elimi- 
nation of  soluble  pollutants  by  adsorption  at  lime 
concentrations  >0.5  g/liter.  This  was  confirmed 
by  microscopic  examination  of  the  precipitate.  The 
yields  of  total  TOD  and  COD  were  80%  at  lime 
doses  of  about  4-5  g/liter.  Suspended  substances, 
phosphates  and  heavy  metals  were  practically 
eliminated  with  lime  doses  of  2.35  g/liter,  2  g/liter 
and  4-5  g/liter,  respectively.  Since  the  pH  attained 
and  Ca(  +  )  concentrations  are  very  high,  patho- 
gens are  largely  deactivated.  Recycling  of  the 
sludges  into  the  crystallizer  was  beneficial,  since 
the  concentrations  of  organic  substances  in  the 
effluent  is  too  high.  Six  stations  of  this  type  have 
been  built  and  three  more  are  planned.  (Hertzoff- 
FRC) 
W81-03215 

EVALUATION  OF  LIPIDS  AND  THEIR 
ELIMINATION  IN  DIFFERENT  TYPES  OF 
SMALL  CAPACITY  PURIFICATION  STA- 
TIONS. (INVENTAIRE  DES  LIPIDES  ET  LEUR 
ELIMINATION  AU  NIVEAU  DE  DIFFERENTS 
TYPES  DE  STATIONS  D'EPURATION  DE 
PETITE  CAPACITE), 

Institut  Pasteur  de  Lyon  (France).  Lab.  de  Toxico- 
logic et  d'Hygiene  Industrielle. 
M  Pierson,  P.  Chambon,  and  J.  Vial. 
Water  Research,  Vol  14,  No  9,  p  1313-1316,  Sep- 
tember, 1980.  2  Fig,  2  Tab,  9  Ref. 

Descriptors:  *Waste  water  treatment,  *Lipids, 
Waste  water  facilities,  *France,  Nutrient  removal, 
Rhone  river.  Biological  treatment. 

Twenty-four-hour  samples  taken  at  the  entrance 
and  exit  of  four  types  of  waste  water  treatment 
facilities  were  analyzed  for  BOD,  COD,  surfac- 
tants, and  free  and  esterified  fatty  acids.  The  pur- 
pose of  these  tests  was  to  estimate  the  elimination 
of  lipids  by  different  types  of  purification  stations, 
to  evaluate  the  lipids  at  the  entrances  and  exits,  and 
to  determine  the  theoretical  incidence  of  the  lipid 
fraction  in  the  measurement  of  COD.  Oleic,  palmi- 
tic and  stearic  acids  were  the  most  frequently 
found  in  the  influent  and  effluent.  A  good  elimina- 
tion (between  80  and  99%)  was  observed  for  these 
compounds.  The  tests  were  made  at  the  Rhone 
stations  of  Messimy  (operating  on  activated  sludge 
with  a  productivity  of  240  m  super  3/d)  during  a 
dry  September  after  3  hr,  Thurins  (bacterial  bed  on 
coke  with  productivity  of  200  m  super  3/d)  during 
a  dry  July  after  14  hr,  Arnas  (bacterial  bed  on  discs 
with  productivity  of  100  m  super  3/d)  during  a  dry 
July  after  8  hr,  and  St.  Didier  sur  Beaujeu  (bacte- 
rial bed  on  Cloisonyle  tubes  with  productivity  of 
75  m  super  3/d)  during  a  rainy  October  after  7  hr_ 
This  study  did  not  indicate  that  any  one  type  of 
purification  station  would  outperform  another  in 
eliminating  the  lipids  entering  the  station.  (Hert- 
zoff-FRC) 
W81-03216 


tinuous  system  modeling  program)  simulation  lan- 
guage. The  model  EQUIL  can  simulate  different 
operating  conditions  and  construct  response  curves 
from  which  the  optimum  volume  of  the  basin  may 
be  determined  for  specified  effluent  variations. 
(Cassar-FRC) 
W81-03225 


ANALYSIS  AND  DESIGN  OF  EQUALIZATION 

BASINS     BY     CONTINUOUS     SIMULATION. 

(ANALYSE     ET     DIMENSIONNEMENT     DES 

BASSINS    D'EQUILIBRE    PER    SIMULATION 

CONTINUE), 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  ot 

Civil  Engineering. 

G.  G.  Patry. 

Canadian  Journal  of  Civil  Engineering,  Vol  7,  No 

4.  p  621-628.  December,  1980.  8  Fig,  6  Tab,  11  Ref 

Descriptors:  *Computer  models,  *Equalization  res- 
ervoirs, *Waste  storage.  Simulation  analysis, 
♦Waste  water  treatment.  Domestic  wastes.  Engi- 
neering, Design  criteria. 

Design  of  domestic  waste  water  equalization  basins 
is  aided  by  a  method  based  on  the  continuous 
simulation  of  the  process  using  CSMP/360  (con- 


ALBANY  COUNTY  SEWER  DISTRICT,  NEW 
YORK, 

Albany  County  Sewer  District,  NY. 

C.  D.  DeFazio. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol   52,  No  3,  p  642-644,  March,   1980.  4  Tab. 

Descriptors:  *Water  treatment  facilities,  ♦Munici- 
pal wastes,  'Activated  sludge.  Industrial  wastes, 
Domesfic  wastes.  Sedimentation,  Chlorination, 
♦Waste  water  treatment.  Sludge  thickening,  *New 
York,  Albany  County. 

The  Albany  County  Sewer  District  (New  York) 
has  two  plants:  the  North  Plant  with  a  design 
capacity  of  1.5  cu  m/s  (35  mgd)  and  the  South 
Plant  with  a  design  capacity  of  9.8  cu  m/s  (19 
mgd).  The  plants  handle  domestic  waste  water  and 
industrial  waste  water,  although  some  of  the  indus- 
trial waste  is  pretreated.  Both  plants  include  pre- 
liminary treatment,  primary  settling,  activated 
sludge  secondary  treatment,  and  final  settling  fol- 
lowed by  chlorination.  Effiuent  concentrations  are 
below  permit  levels.  Removals  of  BOD  and  sus- 
pended solids  average  95.7  and  93.5%  at  the  North 
Plant  and  92.9  and  91.7%  at  the  South  Plant.  Total 
Kjeldahl  nitrogen  levels  average  4.0  mg/liter  at  the 
North  Plant  and  2.4  mg/liter  at  the  South  Plant. 
At  both  plants,  flotation  thickeners  thicken  waste 
acdvated  sludge  to  4  to  5%  solids.  Sludge  is  dewa- 
tered using  vacuum  fihers  and  chemical  condition- 
ing to  20  to  30%  solids  and  then  incinerated.  At 
the  North  Plant,  it  cost  $505,856.00  to  treat  and 
incinerate  8,141  dry  tons  of  sludge,  while  at  the 
South  Plant  it  cost  $311,161.00  to  treat  and  inciner- 
ate 3,428  dry  tons.  Operating  costs  for  1978  were 
$.189  per  1000  gal  treated  for  the  North  Plant  and 
$.116  for  the  South  Plant.  (Small-FRC) 
W81-03239 

ION  EXCHANGE  IN  THE  RECYCLING  OF 
PLATING  EFFLUENTS, 

Marie  Curie-Sklodowska  Univ.,  Lubhn  (Poland). 
L.  Pawlowski,  and  R.  Zalewski. 
Effiuent  and  Water  Treatment  Journal,  Vol  20,  No 
12,  p  581,  583-585,  December,  1980.  6  Fig,  2  Tab. 

Descriptors:  *Chromium  compounds,  *Plating  in- 
dustry, *Ion  exchange,  *Recycling,  Metals,  *Waste 
water  treatment,  Chromates,  Separation  tech- 
niques. Anion  exchange.  Cation  exchange,  Pollu- 
tion abatement.  Effluents,  Industrial  wastes. 

Chromates  in  plating  bath  waste  water  were 
cation-exchanged  in  a  strong  acid  fixed  bed,  then 
passed  through  a  weakly  basic  anion  exchanger 
(Amberlite  IRA67)  to  absorb  the  chromates. 
Deionized  water  was  recycled  to  the  rinsing  tank. 
Optimum  regeneration  of  ion  exchange  beds  was 
determined.  The  anion  exchange  bed  was  treated 
with  105.5  g  per  cu  dm  and  operated  at  a  flow  rate 
of  2.73  m  per  hour.  Ion  exchange  capacity  was 
73.2  g  Cr(6-t-)  per  cu  dm.  Recirculation  of  23%  of 
the  absorbed  chromates  in  head  and  tail  fractions 
into  the  raw  waste  water  allowed  significant  in- 
creases in  average  concentration  of  regenerated 
effluent  (fiom  25  g  to  47  g  Cr(6  +  )).  This  solution 
was  used  for  refilling  the  plating  bath.  (Cassar- 
FRC) 
W8 1-03240 


GAS-LIQUID  DISSOLUTION  IN  WASTE 
WATER  TREATMENT, 

Cahn,  Inc.,  Wallingford,  CT, 

M.  A.  Vivona. 

Public  Works,  Vol   111,  No  3,  p  73-76,  March, 

1980.  5  Fig,  6  Ref 

Descriptors:  *Waste  water  treatment,  "Activated 
sludge,  *  Dissolved  oxygen.  Aeration,  Gases, 
Energy,  Mixing,  Efficiencies,  Design  criteria. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Comparisons  of  alternative  gas-liquid  dissolution 
techniques  concern  three  performance  characteris- 
tics-energy requirements,  efficiency,  and  mixing. 
Performances  of  the  two-stage  process  and  the 
submerged  gas  diffuser  in  waste  water  treatment 
were  compared.  The  efficiency  at  5  ft  depth  and  a 
1.15  feed  ratio  in  the  aeration  of  an  equalization 
basin  was  44%  for  the  two-stage  process.  The 
submerged  diffuser,  which  requires  extremely  high 
gas  feed  rates  to  produce  proper  mixing,  had  an 
efficiency  of  2.5%.  Increasing  the  submergence 
depth  increased  efficiency;  higher  feed  rates  low- 
ered it.  Energy  costs  for  the  sample  described  in 
the  paper,  a  37,500  gal  per  day  activated  sludge 
aeration  process,  were  0.97  kw  for  the  two-stage 
process  and  2.25  kw  for  the  submerged  diffuser. 
(Cassar-FRC) 
W81-03247 


PRINCIPLES  OF  DYE  REMOVAL  FROM  TEX- 
TILE EFFLUENT, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Industrial  Chemistry. 

G.  McKay,  and  A.  G.  Sweeney. 

Water,  Air,  and  Soil  Pollution,  Vol  14,  No  1,  p  3- 

11,  1980.  5  Fig,  1  Tab,  7  Ref. 

Descriptors;  *Textiles,  *Dyes,  "Activated  carbon, 
Adsorption,  Industrial  wastes,  *Waste  water  treat- 
ment. Dye  industry  wastes.  Dye  removal. 

Removal  of  Disperse  Blue  7  Dye  from  a  textile 
effluent  with  activated  carbon  was  studied.  At  low 
dye  concentrations  the  equilibrium  adsorption  data 
conformed  to  the  Langmuir  isotherm  for  a  carbon 
particle  size  of  500-710  micrometers.  Increasing 
agitation  increased  the  rate  of  color  removal,  as 
did  increases  in  temperature.  Initial  dye  concentra- 
tions of  50,  100,  200,  and  300  mg  per  liter  formed  a 
linear  relationship  when  the  log  surface  mass  trans- 
fer coefficient  and  log  initial  concentration  were 
plotted  on  a  graph.  As  the  particle  size  of  carbon 
decreased,  the  rate  of  dye  removal  increased. 
(Cassar-FRC) 
W8 1-03249 


5E.  Ultimate  Disposal  Of  Wastes 


ECONOMIC  ANALYSIS  OF  RURAL  SLUDGE 
MANAGEMENT, 

University  of  Central  Florida,  Orlando.  Dept.  of 

Economics. 

R.  G.  Fritz. 

Compost  Science,  Vol  21,  No  3,  p  22-26,  May/ 

June   1980.  6  Tab,  27  Ref  OWRT-A-O3l-VT(2) 

14-34-0001-7096. 

Descriptors:  *Sludge  disposal,  "Regional  econom- 
ics, *Rural  areas,  Cost  comparisons.  Cost  analysis, 
Soil  amendments,  Landfills,  Sludge  utilization. 
Sludge  spreading,  *Rural  sludge  management 
costs. 

The  costs  of  sludge  disposal,  or  the  final  stage  of 
waste  water  management  for  rural  communities  in 
Vermont  were  analyzed.  Distance  to  disposal  sites, 
population  increases  and  potential  agricultural  use 
were  considered  in  comparing  the  costs  of  landfill 
and  landspreading  as  disposal  alternatives.  Al- 
though a  decline  in  the  average  cost  of  sludge 
management  has  commonly  been  found  to  accom- 
pany population  increase,  this  study  indicates  that 
such  economies  of  scale  are  valid  only  for  relative- 
ly large  treatment  facilities.  For  the  small  rural 
communities  studied,  diseconomies  of  scale  prevail, 
per  capita  costs  increasing  with  population.  There 
was  no  significant  evidence  that  either  of  the  two 
methods  of  sludge  management,  landfill  or  lands- 
preading, was  less  expensive  than  the  other.  How- 
ever, per  capita  disposal  costs  associated  with  the 
use  of  flotation  thickeners  and  vacuum  filters  were 
significantly  higher  than  those  associated  with 
liquid  and  sand  drying  bed  dewatered  sludge. 
Total  costs  of  liquid  sludge  disposal  were  much 
more  responsive  to  changes  in  distances  to  disposal 
sites  than  were  costs  associated  with  dewatered 
sludge  disposal.  The  nutrient  value  of  sludge  when 
used  as  a  fertilizer  supplement  was  $34.88  per 
tonne  in  1976.  The  sale  of  sludge  has  potential  for 
cost  recovery.  An  average  of  95%  of  the  costs  of 


sludge   management   would   be   recovered   if  the 
sludge  could  have  been  sold  at  the  maximum  po- 
tential nutrient  value  as  fertilizer.  -^ 
W81-02933 


WATER-LEVEL  DATA  FOR  WELLS  IN 
BURIAL  GROUND  6,  OAK  RIDGE  NATIONAL 
LABORATORY,  TENNESSEE,  1975-1979, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

D.  A.  Webster,  J.  S.  Beatty,  P.  M.  Benjamin,  and 
W.  M.  Tranum. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed 
Ctr.,  Denver,  CO  80225,  Price:  $11.25  in  paper 
copy,  $4.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-57,  August,  1980.  100  p,  2 
Tab,  1  Ref,  1  Plate. 

Descriptors:  *Water  levels,  *Water  wells.  Data 
collections,  "Tennessee,  Water  measurement,  Well 
data,  Hydrographs,  Water  level  fluctuations,  "Ra- 
dioactive waste  disposal,  "Solid  waste  disposal, 
Sites,  "Oak  Ridge  National  Laboratory,  Burial 
ground. 

At  Oak  Ridge  National  Laboratory,  Tenn.,  solid 
vvaste  materials  contaminated  by  low  levels  of  ra- 
dioactivity are  disposed  of  in  shallow  trench  burial 
areas  termed  'burial  grounds'.  Data  pertaining  to 
wells  in  Burial  Ground  6  are  presented  for  the 
period  1975  to  1979.  Included  are  an  inventory  of 
wells,  measurements  of  water  levels,  well  hydro- 
graphs,  and  a  map  showing  the  location  of  the 
wells.  (USGS) 
W8I-02989 


TORONTO  TURNS  SLUDGE  INTO  ENERGY, 

Gore  and  Storrie,  Ltd.,  Toronto  (Ontario). 

P.  DaSilva. 

Water  and  Wastes  Engineering,  Vol  17,  No  8,  p 

16-18,  August,  1980.  2  Tab. 

Descriptors:  "Sludge  treatment,  "Incineration, 
"Sludge  disposal.  Ultimate  disposal,  Waste  water 
treatment.  Soil  amendments,  Disposal,  "Toronto, 
Canada,  Sludge  drying,  "Energy  conversion, 
Sludge  burning.  Steam. 

The  Toronto,  Ontario,  Lakeview  waste  water 
plant  expansion  plans  include  a  system  to  burn 
dewatered  sludge  and  recover  the  energy  as  steam. 
The  process  includes  Zimpro  thermal  conditioning 
(wet  oxidation),  vacuum  filtration,  fluid  bed  fur- 
naces, and  waste  heat  recovery  boilers.  No  addi- 
tional fuel  is  needed  to  burn  the  sludge  cake.  In 
addition  to  fuel  savings,  sludge  incineration  will 
alleviate  the  problem  of  inadequate  land  for  sludge 
disposal.  (Cassar-FRC) 
W81-03112 


COMPOST  FILTERS  FOR  H2S  REMOVAL 
FROM  ANAEROBIC  DIGESTION  AND  REN- 
DERING EXHAUSTS, 

Auckland    Farmer's    Freezing    Co-operative    Co., 
Ltd.  (New  Zealand).  Central  Lab. 
For   primary   bibliographic   entry   see   Field    5D. 
W8 1-03 133 


ON-SITE  ALTERNATIVES  FOR  TREATMENT 
AND  DISPOSAL, 

Wisconsin  Univ. -Madison. 

For   primary   bibliographic   entry   see   Field    5D. 

W8 1-03 170 


LAND  APPLICATION  OF  WASTE  WATER, 

Nielson,  Maxwell  and  Wangsgard,  Salt  Lake  City, 

UT. 

For   primary   bibliographic   entry   see   Field   5D 

W81-03175 


LAND  TREATMENT  USES  SLUDGE  AT  MADI- 
SON, WISCONSIN, 

Madison  Metropolitan  Sanitary  District,  WI. 

For   primary   bibliographic   entry   see   Field   5D 

W81-03189  6    f  J'  ^■ 


CHARACTERIZATION  AND  AGRICULTURAL 
UTILIZATION  OF  SWINE  WASTE  LAGOON 
EFFLUENTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

For  primary  bibliographic  entry  see  Field  3C. 
W81-032O8 


MONITORING  FOR  LAND  APPLICATION  OF 
WASTE  WATER, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  Engineering. 

D.  B.  Aulenbach,  and  N.  L.  Clesceri. 

Water,  Air,  and  Soil  Pollution,  Vol   14,  p  81-94 

1980.  9  Fig,  18  Ref 

Descriptors:  "Land  disposal,  "Infiltration,  "Moni- 
toring, Observation  wells,  Tracers,  Unsaturated 
flow,  Lysimeters,  Lake  George,  "New  York, 
Waste  water  disposal,  Water  pollution  sources. 
Treatment  facilities.  Wells,  Fluorescent  dye,  Path 
of  pollutants,  Tracing  techniques,  Infiltrometers, 
Dyes,  Rhodamine,  Disposal. 

The  Lake  George  Village,  New  York,  Sewage 
Treatment  Plant  has  been  disposing  of  secondary 
effluent  by  land  application  using  rapid  infiltration 
since  1939.  The  groundwater  monitoring  system 
uses  several  methods  of  sample  collection,  as  illus- 
trated in  a  discussion  of  Sand  Bed  No.  II,  one  of 
14  such  beds  at  the  facility.  Seven  well  points  are 
installed  at  2,  4,  6,  8,  10,  12,  and  14  ft  depths; 
sample  volumes  from  these  are  generally  insuffi- 
cient. Suction  cup  lysimeters  at  depths  to  60  ft  can 
obtain  samples  of  about  900  ml.  Shallow  and  deep 
observation  wells  extend  to  the  saturated  zone. 
Tracer  studies  showed  that  Rhodamine  T  was  a 
more  effective  marker  in  these  sand  beds  than 
tritium  or  salts  such  as  NaCl  and  KCl.  The  author 
noted  that  horizontal  collector  wells  might  be 
useful  in  collecting  samples  in  the  unsaturated  zone 
during  periods  of  temporary  saturation.  (Cassar- 
FRC) 
W81-03210 


5F.  Water  Treatment  and 
Quality  Alteration 


HEALTH  EFFECTS  ASSOCIATED  WITH 
WASTE  WATER  TREATMENT  AND  DISPOS- 
AL, 

Environmental     Protection     Agency,     Cincinnati, 

OH. 

For   primary   bibliographic   entry   see   Field    5D, 

W8 1 -03 178 


WATER  TREATMENT  PRQJECT:  OBSERVA- 
TIONS ON  USE  OF  GAC  IN  PRACTICE, 

Texas  A  and  M  Univ.,  College  Station. 
T.  D.  Reynolds,  and  S.  J.  Hawkins. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203557, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/1-80-023,  May,  1980.  31  p,  4  Fig,  1  Tab,  2  Ref, 
1  Append.  C  2557-NAEX. 

Descriptors:  "Water  treatment,  "Activated  carbon, 
•Adsorbents,  "Organic  carbon.  Water  tempera- 
ture. Drinking  water,  Chemical  oxygen  demand. 
Bacteria. 

It  has  been  suggested  that  the  activated  carbon 
adsorption  process  applied  in  drinking  water  prac- 
tice may  have  contributed  to  the  organic  content 
of  about  18%  of  the  samples  examined,  particularly 
when  the  water  temperature  was  above  average  in 
April.  This  project  was  designed  to  determine  if 
granular  activated  carbon  (GAC)  adsorption  beds 
applied  in  water  treatment  practice  slough-off  or- 
ganic materials  during  the  spring  warm-up,  and  to 
evaluate  the  feasibility  of  the  dilute  or  low-level 
COD  procedure  for  the  control  of  GAC  beds  in 
water  treatment  applications.  Nine  water  treatment 
plants  were  studied  for  a  period  of  five  months 
during  the  spring  of  1979.  An  evaluation  of  the 
COD  and  TOC  removals  versus  water  temperature 
showed  that  no  temperature  related  trend  in  re- 
moval existed.  The  COD  values  determined  by  the 
low-level  or  dilute  procedure  correlated  well  with 
the  TOC  values.  There  was  no  appreciable  slough- 
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ing  off  of  bacterial  growth  from  the  fihers  during 
the  spring  warm-up  period.  (Brambley-SRC) 
W8 1-02966 


REMOVAL  OF  HALOMETHANES  FROM 
WATER  WITH  OZONATION, 

Rhode  Island  Univ.,  Kingston. 
P.  W.  Chang,  and  C.  E.  Olney. 
Available  from  the  National  Technical  Information 
Service,  Sprmgfield,  VA  22161  as  PB81-205106, 
Price  codes:  A02  in  paper  copy,  AOl  m  microfiche. 
Rhode  Island  Water  Resources  Center,  University 
of  Rhode  Island,  Completion  Report,  April,  1981. 
15  p,  9  Tab.  OWRT-A-072-RI(1). 

Descriptors;  'Ozonation,  *Chlorination,  ♦Chlorin- 
ated hydrocarbons,  Water  pollution  control, 
•Drinking  water,  'Water  pollution  treatment. 
Water  treatment.  Ozone,  Halogens,  Chlorine,  Re- 
sidual chlorine.  Waste  water  treatment,  Hydrocar- 
bons, Pollutants,  Pollution  load.  Water  pollution 
sources.  Pollutant  identification.  Potable  water. 
Water  pollution,  Water  pollution  sources.  Organic 
compounds,  Halomethanes. 

In  studying  the  reduction  of  trihalomethane 
(THM)  in  water  by  ozonation,  it  was  observed  that 
in  the  application  of  ozone  by  sparging,  the  sparg- 
ing alone  caused  considerable  THM  reduction.  Re- 
sidual and  dissolved  ozone  were  used  in  THM 
treatment  in  order  to  better  assess  the  oxidative 
effect  of  ozone.  Under  such  conditions,  oxidative 
losses  of  methyl  iodide,  chloroform, 
bromotrichloromethane,  tetrachloroethylene,  and 
trichloroethylene  were  31,  32,  40,  56,  and  97%, 
respectively.  Experiments  combining  chlorination 
and  ozonation  on  solutions  of  phenol,  toluene,  ac- 
etone, and  methanol  showed  that  sparging  with 
ozone  or  oxygen  for  three  minutes  at  zero  degrees 
Centigrade  and  pH  7  reduced  toluene  levels,  but 
had  little  effect  on  the  total  concentration  of  the 
other  three  water-soluble  compounds.  With  all 
four  compounds,  ozone  treatment  alone  does  not 
produce  any  chloroform;  however,  chlorine  treat- 
ment produced  400-870  part-per-billion  chloro- 
form. Ozone  treatment  of  phenol  and  methanol 
prior  to  chlorination  increased  chloroform  forma- 
tion three-  and  six-fold,  respectively,  over  that 
formed  by  chlorination  alone  Ozonation  after 
chlorination  reduced  chloroform  from  phenol  and 
toluene  by  63  and  43%,  respectively.  It  appeared 
that  ozone  is  a  better  drinking  water  disinfectant 
and  reduces  and  limits  THM  formation.  (Zielinski- 
IPA) 
W8 1-03001 


FLOCCULANTS  FOR  AQUEOUS  SYSTEMS, 

Kewanee  Industries,  Bryn  Mawr,  PA.  (Assignee). 
H.  A.  Green,  J.  J.  Merianos,  A.  N.  Petrocci,  and 
M.  Weinstein.  ^^  .  , 

U.S.  Patent  No  4,209,397,  4  p,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  4,  p  1393,  June  24,  1980. 

Descriptors;  'Patents,  'Water  treatment,  'Industri- 
al water.  Recirculated  water.  Separation  tech- 
niques, Water  purification,  Flocculation,  Coagula- 
tion, Chemical  reactions. 

In  some  industrial  operations  where  the  liquid  cir- 
culates in  a  closed  system,  it  is  almost  imperative  to 
separate  the  emulsified,  dispersed,  or  suspended 
impurities  before  the  liquid  is  introduced  into  the 
closed  recirculatory  system  because,  otherwise, 
slow  precipitation  of  the  impurity  would  tend  to 
block  the  line  completely  or,  at  least,  act  as  a 
barrier  to  satisfactory  liquid  flow.  It  has  now  beeri 
discovered  that  both  the  'capped'  and  'terminated' 
polymeric  quaternary  ammonium  compounds  are 
excellent  flocculants  and  coagulants  in  aqueous 
systems  and  are  superior  in  their  behavior  as  floc- 
culants and  coagulants  to  the  'non-capped',  or 
'non-terminated'  polymers.  (Sinha-OEIS) 
W8 1-03023 


WATER  TREATING  PROCESS, 

Kurita  Water  Industries  Ltd.,  Osaka  (Japan).  (As- 
signee); and  Sanyo  Chemical  Industries  Ltd., 
Kyoto  (Japan).  (Assignees). 
M  I),  Y.  Goto,  T.  Suzuki,  and  S.  Kubo. 
U.S.  Patent  No  4,209,398,  11  p,  6  Tab,  16  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  4,  p  1393,  June  24,  1980. 

Descriptors;  'Patents,  'Water  treatment,  'Scaling, 
Corrosion,  Industrial  water,  Cooling  water.  Poly- 
mers, Organic  compounds. 

A  water  treating  agent  comprises  a  specific  poly- 
mer containing  a  structural  unit  that  is  derived 
from  a  monomer  having  an  ethylenically  unsaturat- 
ed bond  and  has  one  or  more  carboxyl  radials,  at 
least  a  part  of  the  carboxyl  radicals  being  modified. 
The  water  treating  agent  comprises,  in  addition  to 
the  specific  polymer,  one  or  more  compoiinds  se- 
lected from  the  group  consisting  of  inorganic  phos- 
phates, phosphonic  acids,  organic  phosphoric  acid 
esters  and  polyvalent  metal  salts.  It  is  capable  of 
preventing  the  formation  of  corrosion,  scale  and 
contamination  on  the  surface  of  a  metal  that  is  in 
contact  with  water.  (Sinha-OEIS) 
W8 1-03024 


Hanover  Univ.  (Germany,  F.R.).  Inst,  of  Water 
Resources,  Hydrology  and  Agricultural  Engineer- 
ing. 

P.  W.  Boochs,  and  G.  Barovic. 
Water  Resources  Research,  Vol  17,  No  1,  p  49-56, 
February,  1981.  10  Fig,  12  Ref. 

Descriptors:  'Oxygenation,  'Recharge  wells. 
Wells,  Groundwater  recharge.  Iron,  Manganese, 
Model  studies.  Mathematical  models,  'Water  treat- 
ment, Metals,  Aquifers,  Injection  wells, 
Precipitation(Chemical). 

The  quality  of  groundwater  rich  in  iron  and  man- 
ganese, common  in  coastal  areas  of  northern  Ger- 
many, may  be  improved  by  recharging  oxygen- 
rich  water  using  injection  wells.  This  process  can 
be  10  times  cheaper  than  surface  treatment  in 
which  the  Fe  and  Mn  are  oxidized,  precipitated, 
and  filtered  in  special  equipment.  Both  mathemat- 
ical model  and  field  observations  were  used  to 
determine  the  oxygen  demand  for  oxidizing 
Fe(2-f )  within  the  aquifer.  In  one  trial  two  wells 
were  alternated  between  recharge  and  pumping 
out  for  water  supply.  When  iron  concentrations 
reached  a  certain  limit,  the  wells  were  switched. 
Factors  affecting  the  method's  economy  were  iron 
content,  pumping  to  recharge  ratio,  and  properties 
of  the  aquifer.  (Cassar-FRC) 
W81-O3055 


PROCESS  FOR  SLOW  SOFTENING  WATER, 

Passavant-Werke  Michelbacher  Huette,  Aarbergen 

(Germany,  F.R.). 

N.  Berlenback,  and  F.  Klegraf 

U.S.   Patent   No  4,209,395,  4  p,   2   Fig,    11   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  995,  No  4.  p  1392,  June  24,  1980. 

Descriptors;  'Patents,  'Water  treatment,  'Separa- 
tion techniques,  'Water  softening.  Calcium  com- 
pounds, Flocculation,  Chemical  precipitation.  Cal- 
cium carbonate.  Industrial  water. 

An  improved  method  of  slow  softening  water  con- 
siderably reduces  the  total  treatment  time  and 
achieves  complete  reaction,  precipitation  and  re- 
moval of  calcium  carbonate.  In  accordance  with 
the  invention,  before  entering  the  reaction  zone 
and  before  being  contacted  with  the  flocculation 
agent,  the  water  being  softened  is  admixed  with 
finely  divided  crystalline  calcium  carbonate.  The 
admixture  takes  place  in  a  mixing  zone  simulta- 
neously with  the  addition  of  an  alkaline  compound. 
The  finely  divided  crystalline  calcium  carbonate 
acts  as  an  inoculant  or  seeding  agent  which  accel- 
erates restoration  of  the  equilibrium  in  the  reaction 
zone  so  that  a  fast  and  satisfactory  reaction  takes 
place  before  the  salts  containing  trivalent  metal 
ions  are  added  to  the  liquid.  The  process  provides 
for  essentially  complete  reaction  within  the  reac- 
tion zone  and  thus  prevents  calcium  carbonate 
scaling  in  subsequent  treatment  stages  of  the  plant. 
(Sinha-OEIS) 
W8 1-03021 


REMOTE  CONTROL  VALVE  FOR  REVERSE 
OSMOSIS  WATER  PURIFIER, 

J.  Astl. 

U.S.  Patent  No  4,210,533,  10  p,  10  Fig,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  1,  p  233,  July  1,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Reverse 
osmosis,  'Water  purification.  Remote  control, 
Control  systems,  Domestic  water.  Equipment. 

A  remote  control  valve  regulates  a  reverse  osmosis 
water  purifier  with  only  fluid  connections  between 
the  control  valve  and  the  water  purifier.  The  con- 
trol valve  includes  a  valve  body  having  a  purified 
water  inlet,  a  brine  inlet  and  a  brine  return  outlet 
all  connectible  to  the  water  purifier.  The  purified 
water  nozzle  means  connects  the  purified  water 
inlet  to  the  water  discharge  outlet  and  bypasses  the 
purified  water  bleed  means  when  the  brine  inlet 
valve  is  open  to  discharge  purified  water.  A  check 
valve  is  provided  for  preventing  brine  flow 
through  the  waste  outlet  when  the  brine  inlet  valve 
is  open.  A  brine  bleed  means  comprises  a  passage 
through  the  brine  inlet  valve.  An  air  gap  means  is 
provided  in  the  control  valve  for  preventing  con- 
tamination of  the  water  purifier  in  the  event  of 
drain  blockage.  (Sinha-OEIS) 
W81-03033 


A  PILOT  STUDY  OF  CHLORINE  DIOXIDE 
USE   TO   REDUCE  TOTAL  TRIHALOMETH- 

ANES, 

Southern   Nevada   Water   System,   Boulder   City. 
Las  Vegas  Valley  Water  District. 
J.  T.  Monscvitz,  and  D.  J.  Rexing. 
Journal   of  the   American   Water   Works  Associ- 
ation, Vol  73,  No  2,  p  94-96,  February,  1981.  7  Fig, 
1  Tab,  5  Ref. 

Descriptors;  'Chlorine  dioxide,  'Water  quality 
control.  Water  purification,  Disinfection,  'Water 
treatment,  'Louisville,  Kentucky,  Aquatic  micro- 
organisms. Bacteria,  Microorganisms,  Chlorina- 
tion, Trihalomethanes. 

This  article  relates  the  design  considerations  and 
problems  encountered  in  the  production  of  chlo- 
ride dioxide  free  of  chlorine.  A  plan  was  devel- 
oped to  construct  a  chlorine  dioxide  reactor  large 
enough  to  treat  189  ML/d  in  the  757  ML/d  plant. 
The  first  major  problem  was  that  the  first  venturi 
(mixing)  did  not  provide  sufficient  vacuum  or  neg- 
ative pressure  to  deliver  the  chlorine  dioxide  solu- 
tion to  the  diffuser  at  the  chemical  application 
point.  Therefore,  a  second,  larger  venturi  was 
placed  downstream  from  the  first  venturi.  The 
second  major  problem  arose  when  the  estimate  of 
189-ML/d  production  was  far  too  small  for  the 
actual  389  ML/d  production  which  occurred, 
making  the  original  generating  system  inadequate. 
A  pilot  scale  operation  was  established,  operating 
at  3.8  L/min.  The  system  consisted  of  a  4.54  kg/ 
day  chlorinator,  a  variable  peristaltic  pump  to  feed 
a  25%  solution  of  NaC102,  and  a  reaction  column 
sized  to  provide  10  min  of  empty  bed  contact  time 
and  filled  with  1.27-cm  unglazed  porcelain  Raschig 
rings.  The  pilot  study  indicated  that  high  yields  of 
chlorine  dioxide  can  be  obtained  using  stoichiome- 
tric ratios  of  chlorine  and  NaC102.  (Baker-FRC) 
W81-03O74 


USE  OF  CHLORINE  DIOXIDE,  CHLORA- 
MINES,  AND  SHORT-TERM  FREE  CHLORIN- 
ATION AS  ALTERNATIVE  DISINFECTANTS, 

Louisville  Water  Co.,  KY. 
S.  A.  Hubbs.  D.  Amundsen,  and  P.  Olthius. 
Journal   of  the   American   Water   Works   Associ- 
ation, Vol  73,  No  2,  p  97-101,  February,   1981.  8 
Fig,  9  Ref 

Descriptors:  'Water  quality  control,  'Chlorina- 
tion, 'Chloramination,  Water  purification.  Disin- 
fection, *-Water  treatment.  'Louisville,  Kentucky. 
Aquatic  microorganisms,  Bacteria,  Microorgan- 
isms. 


NUMERICAL  MODEL  DESCRIBING        Two  alternative  disinfection  processes  in  use  at  the 

GROUNDWATER      TREATMENT      BY       RE-        Louisville,    Kentucky,    Water   Company    are   de- 
CHARGE  OF  OXYGENATED  WATER,  scribed,  as  well  as  the  theory  behind  their  use. 
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design,  and  effectiveness  in  controlling  bacteria. 
The  basic  treatment  process  at  the  plant  includes 
presedimentation;  coagulation-flocculation-sedi- 
mentation  with  alum  and  polymer;  softening-stabil- 
ity control  with  lime,  soda  ash,  and  carbon  dioxide; 
rapid  sand  filtration;  and  fluoridation.  After  inves- 
tigation of  several  disinfection  schemes,  it  was 
decided  that  the  most  effective  process  incorpo- 
rates the  use  of  a  powerful  disinfectant  for  the 
primary  disinfection  step,  followed  by  a  persistent 
secondary  disinfectant  that  is  carried  into  the  dis- 
tribution system.  The  chlorine  dioxide  system  ef- 
fectively limited  the  trihalomethane  production  to 
less  than  5  microgram/L.  Economic  considerations 
and  proven  confidence  in  free  chlorine  as  a  disin- 
fectant led  to  the  decision  to  use  the  short-term 
free  chlorination  system,  followed  by  ammoniation 
to  produce  monochloramine.  (Baker-FRC) 
W81-03075 


EXPERIENCE  WITH  CHLORAMINES  AS  PRI- 
MARY DISINFECTANTS, 

Philadelphia  Suburban  Water  Co.,  Bryn  Mawr, 
PA. 

K.  E.  Shull. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  2,  p  101-104,  February,  1981.  5 
Fig,  2  Tab,  15  Ref. 

Descriptors:  *Chloramines,  Water  quality  control, 
*Coliforms,  Water  purification,  'Disinfection, 
*  Water  treatment,  Pickering  Creek,  *  Philadelphia, 
Aquatic  microorganisms,  Bacteria,  Microorgan- 
isms. 

The  treatment  and  excellent  bacteriological  results 
obtained  by  the  Philadelphia  Suburban  Water 
Company  during  five  decades  of  chloramine  treat- 
ment at  its  Pickering  Creek  plant  are  described. 
The  PSWC  supplies  water  in  an  area  of  736  square 
kilometers  to  a  population  of  over  850,000.  The 
principal  sources  of  supply  are  four  rural  streams 
that  are  tributaries  to  the  Schuylkill  and  Delaware 
Rivers.  These  sources  are  Crum  Creek,  Pickering 
Creek,  Perkiomen  Creek  and  Neshaminy  Creek. 
Pickering  is  the  only  water  treatment  plant  using 
chloramine  pretreatment  exclusively  for  disinfec- 
tion. At  this  plant,  water  from  the  two  primary 
sources.  Green  Lane  Reservoir  and  Pickering 
Creek,  and  occasionally  from  the  auxiliary  source, 
the  Schuylkill  River,  enters  the  pretreatment  build- 
ing from  two  pipes  into  a  flume.  Here  the  water 
receives  an  application  of  aqua  ammonia  which  is 
followed  by  a  chlorine  dosage,  usually  at  a  1:3 
ratio.  Liquid  alum  is  used  for  coagulation,  and 
powdered  activated  carbon  for  taste  and  odor  con- 
trol. Following  rapid  mixing  and  fiocculation,  the 
water  flows  into  and  through  a  sedimentation 
basin,  where  the  alum  floe,  heavy  with  clay  and 
other  impurities  as  well  as  with  carbon  and  its 
absorbed  impurities,  settles  out.  The  supernatant  is 
filtered  through  rapid  sand  filters.  Advantages  and 
disadvantages  of  the  use  of  chloramines  as  disinfec- 
tants are  discussed.  (Baker-FRC) 
W8 1-03076 


THE  ANATOMY  OF  AN  OZONE  PLANT, 

Michigan  Water  Treatment  Plant,  Monroe. 
W.  L.  LePage. 

Journal  of  the  American  Water  Works  Associ- 
ation. Vol  73,  No  2,  p  105-111,  February,  1981  1 
Fig,  9  Tab,  9  Ref, 

Descriptors:  *Ozonation,  *Water  quality  control. 
Odor,  Taste,  Cost  analysis.  Design  criteria,  *Water 
treatment,  Chlorination,  Water  purification.  Triha- 
lomethanes,  Monroe,  'Michigan. 

The  design,  equipment,  and  operating  record  of 
the  successful  ozone  installation  at  the  water  treat- 
ment plant  in  Monroe.  Michigan  are  described. 
After  the  ozonation  system  was  added  to  the  treat- 
ment scheme,  which  was  simultaneously  enlarged, 
the  new  treatment  capacity  was  68  million  liters 
per  day  (18  mgd).  The  primary  objective  of  ozona- 
tion was  odor  and  taste  reduction,  but  the  potential 
value  of  the  supplementary  benefits  was  also  con- 
sidered. Details  are  given  as  to  the  design,  con- 
struction, control  mechanisms,  system  checks, 
safety  measures,  preoperational  changes,  personnel 
training,  and  system  startup  concerning  this  partic- 


ular installation.  The  effectiveness  of  the  ozonation 
has  been  without  question.  After  continuous  ozon- 
ation had  started,  taste  and  odor  complaints 
dropped  from  a  high  of  100  on  a  single  day  to 
none.  Additional  benefits  included  a  reduction  of 
chlorine  demand,  partial  or  complete  disinfection, 
improved  alum  coagulation  and  settling,  destabili- 
zation  of  certain  colloids,  and  cyanide  destruction. 
Total  trihalomethanes  appeared  substantially 
lower,  and  trihalomethane  formation  potential 
dropped  40  to  50%.  Total  disinfection  of  raw 
water  is  attained  by  ozonating  to  a  control  residual 
of  0.3  mg/liter  ozone  at  the  outlet  of  the  contactor. 
System  costs  are  also  reviewed.  (Baker-FRC) 
W8 1 -03077 


EVALUATING  COSTS  AND  BENEFITS  OF  AL- 
TERNATIVE DISINFECTANTS, 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

R.  M.  Clark. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  2,  p  89-93,  February,  1981.  15 
Fig,  12  Tab,  7  Ref. 

Descriptors:  'Cost-benefit  ratio,  'Water  quality 
control,  'Disinfection,  Water  purification,  Cincin- 
nati water  works,  'Water  treatment.  Aquatic  mi- 
croorganisms. Bacteria,  Microorganisms,  Chlorina- 
tion, Filtration. 

Historically  documented  costs  and  benefits  associ- 
ated with  chlorination  alone  and  in  combination 
with  filtration  are  presented.  General  cost  charac- 
teristics of  chlorination  and  alternative  methods  of 
disinfection;  a  comparison  of  costs  among  disinfec- 
tants at  presumed  equivalent  dosages;  and  a  com- 
parison of  energy  utilization  among  alternative  dis- 
infection processes  are  also  discussed.  A  compari- 
son is  made  of  the  costs  and  benefits  associated 
with  the  alternative  disinfectants  on  a  common 
basis.  The  analysis  presented  is  based  on  the  re- 
cords of  the  Cincinnati  Water  Works  and  the  Ham- 
ilton County,  Ohio  Health  Department.  The  study 
demonstrated  that  disinfection  and  the  combination 
of  disinfection  and  filtration  are  highly  cost-effec- 
tive preventive  public  health  practices.  When  var- 
ious disinfectants  are  compared  on  the  basis  of 
dosage  and  energy  comsumption,  chlorine  is  prob- 
ably the  cheapest  disinfectant.  In  terms  of  incre- 
mental dosage,  chlorine  has  the  lowest  marginal 
cost  per  unit  increase  in  concentration.  The  costs 
of  other  disinfectants  are  only  slightly  higher, 
however,  than  that  of  chlorine,  and  disinfection  on 
any  basis  shows  a  favorable  cost-benefit  relation- 
ship. (Baker-FRC) 
W8 1-03078 


ALTERNATIVE  FILTRATION  METHODS  FOR 
REMOVAL  OF  GIARDIA  CYSTS  AND  CYST 
MODELS, 

Environmental     Protection     Agency,     Cincinnati, 
OH.  Drinking  Water  Research  Div. 
G.  S.  Logsdon,  J.  M.  Symons,  R.  L.  Hoye,  Jr.,  and 
M.  M.  Arozarena. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  2,  p  111-118,  February,  1981.  9 
Fig,  7  Tab,  1 1  Ref 

Descriptors:  'Water  quality  control,  'Filters, 
'Protozoa,  Filtration,  'Water  treatment.  Waste 
water  treatment.  Water  purification.  Microorgan- 
isms, Giardia  cysts. 

In  efforts  to  improve  the  removal  of  Giardia  cysts 
from  drinking  water,  a  study  was  conducted  to 
learn  whether  a  relationship  existed  between  cyst 
removal  or  cyst  concentration  in  filtered  water  and 
the  turbidity  of  filtered  water.  The  study  also 
aimed  to  identify  treatment  procedures  and  oper- 
ational problems  that  might  allow  cysts  to  pass 
through  filters  and  to  discover  the  cyst  removal 
capabilities  of  well-operated  filters.  The  studies 
suggest,  through  the  use  of  cyst  models,  that  prop- 
erly operated  water  filtration  plants  should  remove 
a  high  percentage  of  Giardia  lamblia  cysts,  in 
order  for  effective  cyst  removal  to  occur,  diatoma- 
ceous  earth  filters  need  1.0  kg  sq  m  diatomite 
precoat  plus  body  feed,  and  granular  media  filters 
need  coagulation  of  raw  water  and  production  of 


filtered  turbidity  well  below  1.0  normal  turbidity 
units  throughout  the  entire  filter  run.  (Baker-FRC) 
W8 1-03079 


REACTION  OF  FREE  CHLORINE  WITH 
HUMIC  SUBSTANCES  BEFORE  AND  AFTER 
ADSORPTION  ON  ACTIVATED  CARBON, 

llhnois   Univ.    at   Urbana.    Champaign.    Dept.    of 

Civil  Engineering. 

J.  J.  McCreary,  and  V.  L.  Snoeyink. 

Environmental  Science  and  Technology,  Vol  15 

No  2,  p  193-197,  February,  1981.  4  Fig,  3  Tab,  23 

Ref. 

Descriptors:  'Humic  acids,  'Chlorination,  'Organ- 
ic compounds.  Potable  water.  Activated  carbon. 
Chemical  reactions,  Water  purification,  Water  pol- 
lution sources.  Organic  matter,  'Water  treatment. 

Reaction  of  humic  acid  with  aqueous  free  chlorine 
produced  no  compounds  different  from  those 
formed  by  chlorine  reaction  with  humic  substances 
adsorbed  on  activated  carbon.  In  fact,  the  concen- 
trations of  compounds  in  the  effluent  from  the 
carbon  column  were  less  than  in  the  humic  acid- 
chlorine  reaction  without  carbon.  Concentrations 
of  influent  chlorine  ranged  from  2.45  to  13.3  mg 
per  liter,  similar  to  those  experienced  in  municipal 
water  treatment  plants.  Apparently,  most  of  the  CI 
reacted  with  the  carbon  and  not  with  the  adsorbed 
organic  materials.  Some  of  the  33  organic  com- 
pounds detected  in  the  effluent  were  phenones 
(aceto-,  para-ethyl  aceto-,  and  benzo-),  benzoates 
(methyl,  3,5-dimethyl,  and  several  unidentified), 
benzaldehyde  derivates,  propylene  glycol,  2-ethyl 
hexanal,  naphthalene,  anthracene,  octanoic  acid, 
phenols  (monochloro-,  dichloro-,  trichloro-,  meth- 
oxy  dichloro-,  and  tetramethyl-),  lactic  acid,  and 
hydroquinone.  (Cassar-FRC) 
W8I-03086 


ORGANIC  COMPOUNDS  PRODUCED  BY 
THE  AQUEOUS  FREE-CHLORINE-ACTIVAT- 
ED CARBON  REACTION, 

Illinois  Univ.  at  Urbana-Champagin.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W8 1-03087 


INVESTIGATIONS  OF  SOLVENT-REGENERA- 
BLE  CARBON-SULFUR  SURFACE  COM- 
POUNDS FOR  PHENOL  REMOVAL  IN  A 
PACKED  COLUMN, 

Exxon  Research  and  Engineering  Co.,  Linden,  NJ. 
C.  H.  Chang,  and  D.  W.  Savage. 
Environmental  Science  and  Technology,  Vol  15, 
No  2,  p  201-206,  February,  1981.  5  Fig,  5  Tab,  15 
Ref. 

Descriptors:  'Phenols,  'Water  treatment,  'Acti- 
vated carbon.  Sulfur,  Aromatic  compounds. 

The  removal  of  phenol  from  aqueous  solution  by 
carbon-sulfur  surface  compounds,  CxS,  and  the 
regeneration  of  the  spent  adsorbent  with  organic 
solvents  in  a  continuous,  down-flow  column  is 
described.  Parallel  studies  were  made  on  Filtrasorb 
300  and  Ambersorb  XE-340,  which  is  a  carbonized 
synthetic  resin  whose  chemical  composition  is  in- 
termediate between  that  of  activated  carbon  and 
polymeric  adsorbents.  Studies  conducted  at  room 
temperature  showed  that  the  CxS  has  a  virgin 
capacity  of  8.1  lb/cubic  foot  with  an  influent  con- 
centration of  2000  ppm  at  a  flow  rate  of  about  10 
bed  volumes  per  hr.  Regeneration  of  the  adsorbent 
with  2.0  bed  volumes  of  2-propanol  restores  90% 
of  its  capacity.  In  the  Filtrasorb  300  experiments 
the  activated  carbon  had  an  initial  capacity  of  5.6 
lb/cubic  foot,  and  its  capacity  fell  gradually  to  4.1 
lb/cubic  foot  after  several  cycles.  The  difference  in 
regenerability  between  CxS  and  the  activated 
carbon  is  attributed  to  the  difference  in  surface 
groups.  (Baker-FRC) 
W8 1-03097 


STUDY  OF  THE  CHLORINATION  OF  ARTIFI- 
CIAL SEAWATER.  (ETUDE  PHYSICOCHIMI- 
QUE  DE  LA  CHLORATION  DE  L'EAU  DE 
MER  ARTIFICIELLE), 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


Universite       de       Bretagne-Occidentale,       Brest 

(France).  Lab.  de  Chimie  Analytique. 

A.  Peron,  and  J.  Courtot-Coupez. 

Water  Research,  Vol   14,  No  4,  p  329-332,  April, 

1980.  2  Fig,  1  Tab,  19  Ref. 

Descriptors:  'Chlorination,  •Seawater,  'Chemical 
reactions,  'Industrial  water.  Cooling  water.  Foul- 
ing, Bromine 

The  nature  and  evolution  of  chemical  species 
which  can  occur  with  the  introduction  of  chlorme 
into  sea  water  were  determined.  These  studies 
were  part  of  a  program  to  evaluate  the  influence 
on  marine  flora  and  fauna  of  chlorination,  used  to 
prevent  the  attachment  of  marine  organisms  in 
industrial  cooling  circuits  using  sea  water  as  the 
coolant.  Experiments  were  made  in  ammonia-free 
artificial  or  UV-photooxidized  deminerahzed  sea 
water  to  avoid  slow  reactions  of  chlorine  and 
bromine  with  organic  compounds  in  sea  water. 
Hypochlorite  was  added  to  the  water  at  chlorine 
concentrations  of  0.5  to  1  mg/1,  analogous  to  those 
used  industrially.  Experiments  were  made  at  a  tem- 
perature of  18C  and  in  the  absence  of  light.  The 
results  obtained  from  bromine  determinations, 
using  phenol  red  as  a  reagent,  and  from  electronic 
absorption  spectra  of  chlorinated  sea  water  show  a 
fast  and  quantitative  oxidation  of  bromide  ions  to 
hypobromite  and  hypobromous  acid.  No  bromate 
formation  was  detected  under  the  experimental 
conditions.  (Hertzoff-FRC) 
W81-03110 

THE  NAS  WATER  TREATMENT  CHEMICAL 
STUDY...WHAT  IS  ITS  APPROACH.  WHERE 
WILL  IT  LEAD., 

St.  Louis  County  Water  Co.,  MO. 
C.  A.  Buescher.  ,,  ,  ,^o  xt 

Water/Engineering  and  Management,  Vol  128,  INO 
1,  p  20,  January,  1981. 

Descriptors;  'Drinking  water,  ''Water  treatment. 
Sulfates,  Chlorides,  'Standards,  Fluorides,  Coagu- 
lation, Flocculation,  Dispersants,  Disinfectants, 
Oxides,  Precipitation,  'National  Academy  of  Sci- 
ences. 

The  minimum  acceptable  purity  requirements  for 
substances  used  in  the  treatment  and  distribution  of 
drinking  water  are  under  study  by  the  National 
Academy  of  Sciences.  The  committee  has  divided 
water  treatment  chemicals  into  four  major  groups; 
coagulants  and  flocculants,  disinfectants  and  oxi- 
dizers, precipitants  and  softeners,  and  a  miscella- 
neous group  of  reagents  including  hydrofluosilicic 
acid,  sodium  silicofluoride,  sodium  fluoride,  acti- 
vated carbon,  and  phosphates.  The  study  will 
result  in  the  formulation  of  purity  specifications 
and  associated  testing  methodology  to  ensure  that 
if  a  'codex'  chemical  is  used  in  normal  doses, 
harmful  substances  will  not  be  added  by  the  chemi- 
cal to  the  drinking  water.  (Baker-FRC) 
W81-03141 


water.  Preliminary  experiments  in  artificial  and 
UV  photosensitized  sea  water  avoided  substitution 
reactions  occurring  in  the  presence  of  organic 
compounds.  Results  were  very  different  depending 
on  the  molar  ratio  of  added  chlorine  to  nitrogen. 
With  Cl/N  >  1.5,  only  bromine  derivatives  were 
obtained:  dibromamine,  tribromamine  and  some 
monobromamine;  monochloramine  predominated 
when  ammonium  concentrations  reached  higher 
values.  The  stoichiometry  of  ammonia  to  nitrogen 
oxidation  by  chlorine  explains  this  ratio  of  1.5,  and 
a  strong  decrease  in  total  oxidant  concentration 
occurred  under  these  conditions.  Bromamines  de- 
composed within  30-60  min,  leaving  only  stable 
bromine(I)  or  monochloramine.  The  differences  in 
behavior  between  artificial  and  real  sea  water  are 
due  to  oxidation  and  substitution  by  hypochlorite 
and  hypobromite  in  organic  compounds  present  in 
natural  sea  water.  (Hertzoff-FRC) 
W81-03145 


PHYSICOCHEMICAL  STUDY  OF  THE 
CHLORINATION  OF  ARTIFICIAL  SEA 
WATER  CONTAINING  AMMONIACAL  NI- 
TROGEN. (ETUDE  PHYSICOCHIMIQUE  DE 
LA  CHLORATION  DE  L'EAU  DE  MER  ARTI- 
FICIELL  CONTENANT  DE  L'AZOTE  AMMO- 
NIACAL), 

Universite       de       Bretagne-Occidentale,       Brest 
(France).  Lab.  de  Chimie  Analytique. 
A.  Peron.  and  J.  Courtot-Coupez. 
Water  Research,  Vol   14,  No  7,  p  883-890,  July, 
1980.  6  Fig,  2  Tab,  31  Ref. 

Descriptors;  'Chlorination.  'Seawater,  'Nitrogen 
compounds.  Chemical  reactions.  Laboratory  stud- 
ies, Chloramines.  Bromine.  Organic  compounds. 
'Cooling  water,  Industrial  water. 

Chlorination  of  sea  water  containing  nitrogen  was 
studied  in  view  of  the  presence  of  nitrogen  in  the 
sea  water  used  as  a  coolant  at  coastal  industrial 
installations  where  chlorination  prevents  algal  and 
marine  organism  encrustation  of  circuits.  The  rela- 
tive importance  of  monochloramine  formation  and 
bromine  oxidation  to  bromamines  was  estimated 
from  electron  absorption  spectra  of  chlorinated  sea 


DISINFECTION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY. 

C.  N.  Haas,  and  J.  P.  Gould. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1224- 

1232,  June,  1980.  1  Tab,  94  Ref. 

Descriptors:  'Disinfection,  'Water  purification, 
'Literature  reviews,  Chlorination,  Ultraviolet  radi- 
ation Ozone,  'Water  treatment.  Water  quality, 
Trihalomethanes,  Analytical  techniques,  Aquatic 
life.  Fish,  Toxicity,  Microorganisms,  Chemical  re- 
actions. 

A  review  of  papers  on  disinfection  of  potable 
water  include  studies  on  the  action  of  chlorine, 
ozone,  ultraviolet  radiation,  chlorine  dioxide,  and 
other  agents  on  microorganisms.  The  effects  of 
disinfectants  on  fish  and  marine  animals  are  de- 
scribed. Other  topics  covered  are  the  chemistry  of 
oxidants,  trihalomethanes,  and  analysis  of  chlorine 
and  ozone  in  aqueous  solutions.  (Cassar-FRC) 
W81-03172 

MANAGEMENT  OF  WATER  QUALITY  AND 
TREATMENT,  „      .   d 

Salem  and  Beverly  Water  Supply  Board,  Beverly, 
MA. 

J.  K.  Reilly.  „,    ,     . 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  4,  p  304-308,  1980.  3  Ref. 

Descriptors;  'Metropolitan  water  management, 
'Water  supply,  Public  health,  'Water  treatment. 
Water  quality  management.  Water  treatment  facili- 
ties. Waste  water  facilities,  Massachusetts. 

Management  of  raw  water  supplies  and  of  water 
treatment  facilities  to  produce  a  safe  water  supply 
for  a  community  are  discussed.  Contamination  of 
the  raw  water  supply  must  be  controlled  to  reduce 
the  burden  on  the  treatment  plant.  Many  communi- 
ty water  supplies  in  New  England  have  become 
contaminated  by  sodium  as  well  as  by  trichloroeth- 
ylene  and  other  organics  common  in  industry 
today.  Technology,  regulations  and  standards  are 
needed  to  solve  this  type  of  problem.  Advances  in 
water  treatment  technology  can  treat  contaminated 
water,  or  standards  and  regulations  can  be  used  to 
help  avoid  contamination  in  the  first  place.  The 
public's  health  and  well-being  are  dependent  upon 
control  of  water  quality  and  proper  management 
of  treatment  facilities.  (Small-FRC) 
W81-03219 

5G.  Water  Quality  Control 


WATER  PURIFICATION  SYSTEM, 

R.  E.  FlatOW.  ,  „    r   r^vr        , 

U  S  Patent  No  4.204,956,  8  p,  7  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
994,  No  4,  p  1362,  May  27,  1980. 


Descriptors:  'Patents,  'Water  treatment,  'Water 
purification.  Water  quality  control.  Disinfection, 
'Ultraviolet  radiation,  Ozone,  'Microorganisms. 

The  system  employs  high  intensity  germicidal  ul- 
traviolet lamps  in  a  tank  that  need  not  be  pressur- 


ized and  through  which  water  is  passed  for  killing 
all  or  substantially  all  microorganisms  in  the  water. 
These  lamps  are  closely  spaced  crosswise  to  water 
now  without  any  baffles  or  other  ultraviolet  atten- 
uators. Detectors  in  the  tank  monitor  ultraviolet 
radiation  and  a  movable  top  with  interlocks  allows 
safe  access  to  the  tank  interior.  For  applications, 
such  as  water  purification  for  human  consumption, 
the  invention  employs  an  ultraviolet  lamp  which 
emits  germicidal  wavelengths  and  ozone  produc- 
ing wavelengths.  It  has  been  found  that  a  synergis- 
tic effect  is  produced  by  the  combination  of  ozone 
and  high  intensity  germicidal  ultraviolet  which  is 
extremely  effective  in  killing  microorganisms  in 
water.  (Sinha-OEIS) 
W8 1-029 13 

DEMONSTRATION  OF  DEBRIS  BASIN  EF- 
FECTIVENESS IN  SEDIMENT  CONTROL, 

Kimball  (L.  Robert)  and  Associates,  Ebensburg, 
PA. 

R.  E.  Bednar,  and  D.  J.  Fluke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-222730, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/PS7-80-154,  September,  1980.  3  p, 
1  Fig.  S-801276. 

Descriptors:  'Strip  mine  wastes,  'Sediment  con- 
trol, 'Coal  mining,  'Debris  basins.  Strip  mines, 
Sedimentation  basins.  Suspended  solids.  Water 
quality  control.  Storm  runoff.  Roads,  Spillways. 

In  order  to  determine  the  effectiveness  of  sedimen- 
tation ponds,  as  buih  during  the  mid-1970's,  in  the 
removal   of  suspended   solids   discharged   in   the 
runoff  from  lands  disturbed  by  a  typical  surface 
mine,  two  similar  and  adjacent  watersheds  in  east- 
ern Kentucky  were  selected  for  study.  Mining  was 
proposed  in  only  one  valley  (Rhoades  Branch). 
The   adjacent   control   watershed   (Dick   Branch) 
was  selected  to  provide  background  data  on  water 
quality  where  man's  activities  continue  to  be  limit- 
ed. Mining  activities  began  with  construction  of  a 
haul  road  and  nine  debris  basins  in  August  1976 
and  were  halted  by  a  strike  in  December  1977. 
During  this  period,  only  four  of  the  basins  received 
runoff  from  disturbed  areas.  Monitoring  showed 
that   efficiency    was    much    lower    during   storm 
events  than  during  normal  flows,  due  in  part  to 
construction  and  maintenance  practices.  With  time, 
efficiency  of  the  basins  decreased  due  to  a  lack  of 
maintenance.  Clogging  of  outflow  pipes  by  float- 
ing debris  and  accumulated  sediment  caused  excess 
use  and  rapid  deterioration  of  the  emergency  spill- 
way and  embankment,  and  short  circuiting  of  the 
ponds.  By  the  fall  of  1977,  the  main  sediment  basin 
on  Rhoades  Branch  upstream  of  the  monitoring 
station  had  completely  filled,  and  was  not  cleaned 
out.  (Moore-SRC) 
W8 1-02936 

WATER  INFILTRATION  CONTROL  TO 
ACHIEVE  MINE  WATER  POLLUTION  CON- 
TROL -  THE  DENTS  RUN  WATERSHED  DEM- 
ONSTRATION PROJECT,  . 

Industrial  Environmental  Research  Lab.,  Cincin- 
nati, OH. 
J.  G.  Herrmann. 

Available  from  the  National  Technical  Information 
Service,  Spnngfield,  VA  22161  as  PB80-2 17748, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/PS7-80-128,  October,  1980.  6  p,  4 
Fig,  2  Tab. 

Descriptors:  'Land  reclamation,  'Acid  mine  drain- 
age, 'Water  pollution  control,  'Infiltration,  'Coal 
mines.  Mine  drainage,  Strip  mines.  Mine  wastes. 
Surface  runoff.  Water  pollution  sources. 

One  of  the  most  severe  mine  drainage  problems 
encountered  in  the  Appalachian  coal  fields  is  the 
discharge  of  highly  acidic  and  iron-bearing  drain- 
age from  abandoned  underground  mines.  This 
problem  is  aggravated  by  surface  water  frequently 
draining  into  both  active  and  abandoned  mines  and 
exposed  auger  holes.  The  objective  of  the  Dents 
Run  Watershed  Demonstration  Project  was  to 
demonstrate    the    effectiveness    of   surface    mined 
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Group  5G— Water  Quality  Control 

land  reclamation  measures  in  establishing  surface 
water  infiltration  control  to  prevent  or  reduce 
pollution  from  acid  mine  drainage.  The  project 
was  initiated  with  a  comprehensive  field  investiga- 
tion of  the  Dents  Run  Watershed  in  West  Virginia 
to  locate  and  characterize  each  mine  site  and  un- 
derground mine  opening.  Based  on  this  informa- 
tion and  detailed  analyses  of  regional  geologic 
conditions  and  past  mining  history,  areas  of  sus- 
pected high  infiltration  were  identified.  Site-specif- 
ic reclamation  plans  and  specifications  were  then 
prepared.  Over  40  hectares  of  surface  mines  were 
reclaimed  during  this  project  and  nearly  100%  of 
the  pollutional  drainage  was  eliminated.  (Moore- 
SRC) 
W8 1-02940 


LAWRENCE  AVENUE  UNDERFLOW  SEWER 
SYSTEM,  INTERIM  REPORT,  PLANNING 
AND  CONSTRUCTION, 

Chicago  Dept.  of  Public  Works,  IL.  Bureau  of 
Engineering. 

,.  Koncza,  D.  H.  Churchill,  and  G.  L.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-145708, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-014,  March.  1980.  88  p,  37  Fig.  11020 
EMD. 

Descriptors:  'Combined  sewer  overflows,  *Sewer 
systems,  *Urban  drainage,  *Tunnel  construction, 
♦Storm  runoff,  Planning,  Cost  analysis,  Water  stor- 
age. Water  pollution  control.  Underground  stor- 


A  new  concept  in  design  of  urban  drainage  systems 
was  developed  as  a  step  forward  in  the  solution  of 
combined  sewer  overflow  problems.  A  deep  tunnel 
in  bed  rock  about  200  to  250  feet  (61  to  76  m) 
below  the  surface  was  designed  and  constructed 
for  the  Lawrence  Avenue  drainage  basin  in  Chica- 
go. Utilization  of  modern  tunnel  boring  machines 
made  the  project  economically  competitive  with 
conventional  sewers  while  reaping  additional  bene- 
fits of  ease  in  construction,  no  disturbance  to  traffic 
and  least  inconvenience  to  public.  In  addition,  the 
tunnel  .sewer  will  serve  as  a  reservoir  totally  cap- 
turing smaller  storms,  and  trapping  a  significant 
portion  of  the  first  flush  of  pollutants  from  larger 
storms.  The  entrapped  pollutional  load  will  be 
pumped  to  a  treatment  plant  through  a  pumping 
station  to  be  operated  only  at  the  end  of  the  storm, 
for  dewatering  the  tunnel.  The  project  is  expected 
to  reduce,  to  a  large  extent,  the  combined  sewer 
overflows  to  the  waterways.  Hydraulic  model 
studies  were  conducted  for  the  design  of  drop- 
shafts  to  convey  wet  weather  flows  from  surface 
sewers  to  the  deep  tunnel.  Preconstruction  field 
measurements  on  the  quantity  and  quality  of  com- 
bined sewer  overflows  were  collected  for  a 
number  of  storms  for  three  outfalls  serving  the 
Lawrence  Avenue  drainage  basin,  for  comparison  • 
with  measurements  made  when  the  tunnel  is  in 
complete  operation.  This  comparison  will  be  used 
to  demonstrate  the  effectiveness  of  this  concept  in 
reducing  pollution  to  waterways  from  combined 
sewer  overflows.  (Brambley-SRC) 
W8 1-02950 


SURFACE  CONTAINMENT  FOR  GEOTHER- 
MAL  BRINES, 

TRW.  Inc..  Redondo  Beach.  CA. 

R.  Sung.  W.  Murphy.  J.  Reitzel,  L.  Leventhal.  and 

W.  Goodwin. 

Available  from  the  National  Technical  Information 

Service.   Springfield.   VA   22161   as  PB80-169246. 

Price  codes:  A04  in  paper  copy.  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/7-80-024.  February,  1980.  54  p.  9  Fig.  8  Tab 

17  Ref  68-03-2560. 

Descriptors:  *Geothermal  power.  *Brines.  *Ther- 
mal  powerplants.  *Water  pollution  prevention.  Ac- 
cidents. Maintenance.  Ponding.  Geothermal  re- 
sources. 

As  plans  are  developed  for  power  plants  using 
liquid-dominated  geothermal  resources,  the  prob- 
ability and  prevention  of  significant  releases  of 
geothermal     brine    to    the    surface    environment 


through  unplanned  or  accidental  events  must  be 
considered.  Three  geothermal  energy  conversion 
systems  were  selected  for  detailed  analysis:  a  360  F 
double  flash  system;  a  360  F  brine  binary  system; 
and  a  550  F  multiflash  binary  system.  Flow  rates 
for  a  50  MWe  power  plant  range  from  1,000  gpm 
to  14,000  gpm,  so  that  flow  rates  of  inadvertent 
releases  range  from  a  trickle  to  14,000  gpm,  de- 
pending on  the  failure  which  causes  the  release. 
For  a  40  yr  plant  life,  the  probability  of  a  large 
spill  is  estimated  to  be  1  in  500,  while  trickle  spills 
are  a  virtual  certainty.  The  three  means  of  contain- 
ing an  inadvertent  release  and  minimizing  environ- 
mental damage  are:  minimizing  the  potential  for 
component  failure,  limiting  release  duration,  and 
limiting  the  affected  area.  Minimizing  the  potential 
for  component  failure  is  a  matter  of:  using  materi- 
als of  good  engineering  design,  incorporating  com- 
ponent redundancy,  and  minimizing  the  number  of 
components;  proper  maintenance  and  replacement; 
and  security  to  prevent  wanton  damage.  Release 
time  can  be  minimized  with  an  adequate  brine  shut- 
off  system,  using  automatic  or  manual  valves. 
Ponding  is  recommended  to  limit  the  size  of  the 
affected  area.  (Brambley-SRC) 
W81-02955 


APPLICATION  OF  BUOYANT  MASS  TRANS- 
FER MEDIA  TO  HAZARDOUS  MATERIAL 
SPILLS, 

Battelle  Pacific  Northwest  Lab.,  Richland,  WA. 
G.  W.  Dawson,  J.  A.  McNeese,  and  J.  A.  Coates. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-198427, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-078.  May,  1980.  45  p,  II  Fig,  14  Tab  6 
Ref  68-03-2204. 

Descriptors:  *Cleanup  operations,  *Diazinon,  *Ac- 
tivated  carbon,  *Mass  transfer,  'Hazardous  materi- 
als. Adsorbents,  'Water  pollution  treatment,  Dis- 
persants,  Organophosphorus  pesticides,  Pesticides, 
Slurries,  Accidental  spills. 

A  prototype  system  was  designed  and  developed 
to  slurry  buoyant  activated  carbon  into  a  static 
body  of  water.  The  process  was  developed  to 
remove  soluble  hazardous  compounds  from  a  wa- 
tercourse as  the  result  of  an  accidental  spill  or 
chronic  problem.  The  basic  system  was  barge- 
mounted  with  an  intake  pump,  a  jet-slurrier,  a 
surge  tank,  and  a  slurry  pump.  The  buoyant  carbon 
was  fed  into  the  slurrier  by  gravity  from  a  floating, 
hopper-bottom  tote  bin.  Containerized  bins  can  be 
used  to  ferry  large  volumes  of  buoyant  carbon  to 
slurry  systems.  The  slurry  system  works  better 
with  slurrier  and  carbon  feed  above  water,  rather 
than  below  water.  In  a  simulated  spill,  up  to  98% 
of  Diazmon  was  achieved  by  adsorption  on  acti- 
vated carbon  and  by  dispersion  of  the  spilled  mate- 
rial. Since  no  acceptable  buoyant  activated  carbon 
is  commercially  produced  in  the  United  States  at 
this  time,  a  method  of  making  buoyand  activated 
carbon  by  using  glass  microballoons  and  a  carbon 
coating  mix  was  developed.  Estimated  cost  per 
pound  of  media  was  $3.50  on  a  small-batch  basis. 
(Moore-SRC) 
W81-02959 


PATHOGENICITY  OF  CERCOSPORA  ROD- 
MANII  CONWAY  ON  EICHHORNIA  CRAS- 
SIPES  (MART.)  SOLMS  IN  NATCHITOCHES 
PARISH,  LOUISIANA, 

Northwestern   State   Univ.   of  Louisiana,   Natchi- 
toches. Dept.  of  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  21. 
W8 1-02974 


RESERVOIR  RELEASE  WATER  QUALITY  IM- 
PROVEMENT BY  LOCALIZED  DESTRATIFI- 
CATION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 
K.  M.  Robinson. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-203145, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Master  of  Science  Thesis,  May,  1981.  86  p,  30  Fig, 
11  Tab,  30  Ref,  3  Append.  OWRT-B-043- 
OKLA(I). 


Descriptors:  ♦Reservoir  releases,  ♦Reservoir  oper- 
ation, 'Water  quality  control,  ♦Destratification, 
♦Thermal  stratification.  Pump  testing.  Flow  con- 
trol, Reservoirs,  Water  storage.  Water  supply, 
Water  conveyance.  Reservoir  storage,  Quality 
control.  Water  quality,  Water  quality  management, 
Stratification,  Pumps,  Propellors,  Rotors,  Trace 
elements,  Trace  metals.  Ammonia,  Sulfides. 

Performance  of  the  axial  flow  Carton  pump  was 
evaluated  as  a  means  of  improving  release  water 
quality  from  reservoirs  that  experience  thermal 
stratification  and  are  not  equipped  with  multi-level 
withdrawal  structures.  The  study  sought  to  deter- 
mine optimum  pump  performance  (by  varying  res- 
ervoir release  rate  relative  to  pump  discharge  rate), 
and  evaluate  pump  performance  (by  varying  pro- 
pellor  diameter:  1.22,  1.83,  and  2.44  meters).  The 
propellor,  1.7  meters  below  water  surface,  pumped 
high  quality  epilimnion  water  down  to  the  outlet  in 
the  hypolimnion.  Various  chemical/physical  prop- 
erties were  monitored  with/without  pumping.  The 
Garton  pump  was  found  an  effective  and  simple 
device  for  in-lake  improvement  of  reservoir  release 
water  quality.  Pump  operation  over  a  low  level 
intake  increased  release  water  temperature  and 
water  quality.  Maximum  observed  improvements 
for  total  iron,  manganese,  ammonia-nitrogen,  and 
sulfides  were  39%,  80%,  37%,  and  68%,  respec- 
tively. Increasing  pump  diameter  at  constant  dis- 
charge velocity  sufficient  to  penetrate  to  outlet 
depth,  increased  discharge  rate  and  ratio  of  surface 
water  released  to  total  release  rate  (dilution  factor). 
Optimum  release  water  quality  improvements  were 
obtained  at  ratios  of  pumping  rate  to  release  rate  of 
0.47-0.96.  (Zielinski-IPA) 
W8 1-03005 


OIL  SPILL  CLEANUP  METHOD  AND  APPA- 
RATUS, 

Suntech,  Inc.,  Philadelphia.  PA.  (Assignee). 

F.  M.  Mayes. 

U.S.    Patent   No  4.209,400,   6   p,   3   Fig,    11    Ref; 

Official  Gazette  of  the  United  States  Patent  Office! 

Vol  995,  No  4,  p  1394,  June  24,  1980. 

Descriptors:  ♦Patents,  'Oil  pollution,  ♦Oil  spills. 
Water  quality  control.  Barriers,  Floating,  Equip- 
ment, Oil  recovery,  Containment,  Hovercraft. 

The  object  of  this  invention  is  to  provide  a  means 
to  effectively  clean  up  oil  spills,  particularly  in 
obstructed  or  shallow  areas  which  have  generally 
been  inaccesible  by  floating  devices.  The  invention 
comprises  partially  surrounding  a  hovercraft  with 
a  floating  oil-containment  barrier,  there  being  no 
barrier  at  the  front  of  the  hovercraft.  This  horse- 
shoe shaped  oil-barrier  dam  is  supported  by  tele- 
scoping outriggers  which  allows  the  varied  undu- 
lations of  craft  and  dam  which  will  occur,  but 
permits  the  barrier  to  maintain  an  oil  seal  along  its 
perimeter  in  contact  with  the  water.  The  oil  on  the 
water's  surface  is  directed  within  the  barrier  and 
concentrated  by  means  aboard  the  hovercraft  to 
direct  air  exiting  from  under  the  skirts  of  the  vessel 
onto  the  floating  oil  to  sweep  it  into  the  barrier 
area  for  recovery.  Collected  oil  is  conducted  to 
storage  tanks  aboard  the  craft  through  a  suction 
line.  (Sinha-OEIS) 
W8 1-03026 


MAGNETIC  TREATMENT  DEVICES  FOR 
WATER  PIPELINES, 

G.  Risk. 

U.S.  Patent  No  4,210,535,  6  p,  8  Fig,  12  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  1,  p  233-234,  July  1,  1980. 

Descriptors:  ♦Patents,  ♦Water  treatment,  ♦Domes- 
tic water.  Water  quality  control,  Water  softening. 
Ions,  Magnetic  studies,  Polarity,  Magnets. 

Magnetic  treatment  devices  are  adapted  for  instal- 
lation in  pipeling  systems  extending  from  a  reser- 
voir of  ion-laden  water  and  terminating  remotely 
downstream  at  the  consumer's  water-tap  or  other 
outlet-valve.  The  water  treatment  device  com- 
prises spaced-apart  magnetic  poles  of  opposite  po- 
larity for  altering  the  water  ionic  characteristics. 
The  magnetic  poles  are  maintained  alongside  the 
pipeline  segment  with  novel   holding,  anchoring. 
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and  mounting  means.  There  is  also  the  provision  to 
ensure   a   grounded    condition    for   the   magnetic 
poles   if  the   pipeline   segment   is   not   grounded. 
(Sinha-OEIS) 
W81-03035 


WATER  SCREEN, 

S.  S.  Shiban. 

U.S.  Patent  No  4,210,539,  7  p,  9  Fig,  8  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  l,p  235,  July  1,  1980. 

Descriptors:  'Patents,  'Water  quality  control, 
•Water  pollution  control.  Screens,  Filtration, 
Water  utilization.  Recycling,  Suspended  solids.  In- 
dustrial water,  Backwashing. 

Many  industrial  operations  have  found  it  economi- 
cally advisable  to  recycle  large  volumes  of  water 
with  the  water  being  stored  in  a  settling  pond  or 
other  reservoir.  Debris  in  the  body  of  water  in  the 
form  of  suspended  solids  above  a  certain  size  must 
be  screened  or  filtered  out  prior  to  water  reuse.  A 
rotatable  water  screen  is  described  for  submer- 
gence intermediate  the  upper  and  lower  limits  of 
the  body  of  water  and  suitable  for  placement  on 
the  inlet  end  of  a  pump  intake  or  suction  conduit  to 
remove  suspended  matter  from  the  body  of  water 
outflow.  A  support  structure  of  the  water  screen 
journals  the  drum  for  rotation.  A  backwash  drive 
system  comprises  multiple  conduits  each  having  a 
series  of  spray  orifices  emitting  directionalized 
sprays.  A  source  of  backwash  water  may  conven- 
iently be  a  valve  regulated  flow  bled  from  the 
pressure  side  of  a  pump  drawing  filtered  water 
through  the  water  screen.  A  modifed  form  of  the 
water  screen,  particularly  suited  for  higher  vol- 
umes is  of  somewhat  greater  screen  area  and  uti- 
lizes a  motor  for  drum  rotation.  (Sinha-OEIS) 
W81-03036 


ENHANCEMENT  OF  THE  SURVIVAL  OF 
RAINBOW  TROUT  (SALMO  GAIRDNERI) 
EGGS  AND  FRY  IN  AN  ACID  LAKE 
THROUGH  INCUBATION  IN  LIMESTONE, 

Ontario  Ministry  of  Natural  Resources,  Sudbury. 
J.  M.  Gunn,  and  W.  Keller. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ence, Vol  37,  No  10,  p  1522-1530,  October,  1980.  4 
Fig,  4  Tab,  44  Ref. 

Descriptors:  *Trout,  *Acidic  water.  Reproduction, 
*Fish  reproduction,  Limestones,  Hatching,  Incuba- 
tion, Rainbow  trout.  Cold-water  fish,  Lakes,  Wild- 
life, Growth  stages.  Fish  eggs,  Fry,  Water  pollu- 
tion effects.  Neutralization,  George  Lake,  'Ontar- 
io, Hydrogen  ion  concentration. 

Rainbow  trout,  Salmo  gairdneri,  eggs  incubated 
and  hatched  within  boxes  (60  x  60  x  30  cm)  con- 
taining crushed  limestone  placed  in  a  sheltered  spot 
in  acidic  (pH  5.3)  George  Lake,  Ontario,  showed 
86.9  and  70.9%  survival  for  eyed  eggs  and  sac  fry 
respectively.  Eggs  placed  in  more  disturbed  water 
had  a  hatching  rate  of  54.7%  for  eggs  and  a 
survival  rate  of  sac  fry,  23.2%.  Eggs  placed  in 
boxes  with  noncalcareous  gravel  had  only  11.2- 
57.1%  survival  rates  for  eggs  and  0.2-0.4%  for  sac 
fry.  Results  in  a  control  lake,  pH  near  neutral, 
were  93.7-97.9%  survival.  Alevins  hatched  within 
limestone  boxes  were  released  into  ambient,  acidic 
lake  water.  During  5  days'  holding,  65.2-78.8% 
died.  In  water  of  pH  5.6-5.9,  48.0%  died;  and  in 
water  of  pH  6.1-6.3,  only  2.0%.  These  findings 
indicate  that  rainbow  trout  eggs  and  alevins  are 
more  sensitive  to  lowered  pH  than  previous  data 
indicate.  The  lower  tolerance  limit  may  be  pH  5.5- 
6.0.  (Cassar-FRC) 
W81-03115 


TERATOGENESIS  IN  LAKE  TROUT  (SALVE- 
LINUS  NAMAYCUSH)  IN  AN  EXPERIMEN- 
TALLY ACIDIFIED  LAKE, 

Department   of  Fisheries  and   Oceans,   Winnipeg 

(Manitoba),  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-03116 


DREDGING  VESSEL, 


Ballast-Nedam  Groep,  N.V.,  Amstelveen  (Nether- 
lands).    (Assignee);     and     Amsterdamse     Ballast 
Bagger  en  Grond  (Netherlands). 
For  primary  bibliographic  entry  see  Field  8A. 
W81-03154 


ANAEROBIC  PROCESSES, 

Institute  of  Gas  Technology,  Chicago,  IL. 

K.  F.  Fannin,  D.  P.  Chynoweth,  S.  Ghosh,  and  V. 

J.  Srivastava. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1182- 

1195,  June,  1980.  1  Tab.  88  Ref 

Descriptors:  'Anaerobic  bacteria,  'Biodegrada- 
tion,  'Reviews,  Anaerobic  conditions,  'Biological 
treatment.  Digestion,  Bacteria,  Microbiological 
studies.  Microbial  degradation.   Sludge  digestion. 

Recent  research  on  anaerobic  processes  as  they 
relate  to  water  pollution  is  cited  in  this  literature 
review.  Studies  grouped  under  the  general  heading 
of  microbiology  dealt  with  classification  and  char- 
acterization of  methanogenic  bacteria,  the  viability 
of  anaerobic  bacteria,  and  the  synthesis  of  ATP  by 
acetolytic  methanogenic  bacteria;  cellulose  hy- 
drolysis and  ethanol  production;  acidogenesis;  and 
methanogenesis.  Process  characterization  studies 
dealt  with  biodegradation  and  biotoxicity.  The  op- 
timization of  waste  water  treatment  processes  was 
reviewed  in  several  papers,  including  ones  on  the 
use  of  powdered  activated  carbon  added  to  waste 
water  sludge  digesters,  the  use  of  granular  carbon 
columns,  a  new  process  involving  the  anaerobic 
attached  film  expanded  bed  reactor,  and  a  two- 
phase  anaerobic  digestion  of  glucose  solutions  sup- 
plemented with  nutrients.  Detailed  operation  and 
performance  data  on  selected  applications  are  pre- 
sented in  tabular  form  for  the  treatment  of  refuse/ 
sludge,  municipal  refuse,  cellulose,  cattle  manure/ 
grass,  swine  manure,  spinach  waste,  asparagus 
peels,  french  bean  waste,  strawberry  slurry,  swine 
manure  plus  apple  pulp,  bermuda  grass  plus  nitro- 
gen, and  glucose.  (Baker-FRC) 
W81-03167 


Techniques  Of  Planning— Group  6A 

GROUNDWATER      RESOURCES      MANAGE- 
MENT, 

Department  of  Environmental  Quality  Engineer- 
ing, Boston,  MA.  Div.  of  Water  Supply. 
For  primary  bibliographic  entry  see  Field  4B. 
W81-03220 


WATERSHED  MANAGEMENT, 

New  Haven  Water  Co.,  CT. 
O.  E.  Schaefer. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  4,  p  281-303,  1980.  2  Tab. 

Descriptors:  'Watershed  management,  'Public 
health,  Watershed  protection,  Water  quality.  Res- 
ervoir management.  Monitoring,  Land  use,  Plan- 
ning, Cooperatives. 

New  methods  and  considerations  in  watershed 
management  are  discussed.  Watershed  protection 
management  in  the  Northeastern  US  has  tradition- 
ally been  concerned  with  the  utilization  of  pure 
natural  waters.  Reservoirs  and  the  land  immediate- 
ly next  to  reservoirs  are  under  the  control  of  the 
water  utility  operator.  Other  lands  within  the  wa- 
tershed are  usually  not  monitored,  and  these  are 
the  lands  which  can  affect  the  raw  water  quality. 
Evaluating  all  land  use  changes  within  a  watershed 
and  taking  steps  to  minimize  the  adverse  impact  on 
water  quality  means  increasing  the  watershed's 
management  capacities.  In  the  future,  watershed 
protection  will  involve  compilation  and  mainte- 
nance of  watershed  inventories,  watershed-water 
quality  monitoring  networks,  toxic  and  hazardous 
materials  handling,  emergency  preparedness,  and 
seeking  cooperation  among  water  utilities  and  fed- 
eral and  state  agencies.  Local  health  departments 
and  planning  and  zoning  commissions  all  play  a 
role.  There  must  be  good  organization,  communi- 
cation, and  training  within  water  utility  organiza- 
tions. (Small-FRC) 
W81-03221 


MICROBIOLOGY  -  DETECTION,  OCCUR- 
RENCE, AND  REMOVAL  OF  VIRUSES, 

New  Orleans  Univ.,  LA.  Dept.  of  Civil  Engineer- 
ing. 

D.  Roy. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1839- 
1846,  June,  1980.  66  Ref 

Descriptors:  'Viruses,  'Water  pollution  control, 
'Reviews,  Filters,  Filtration,  'Waste  water  treat- 
ment. Microorganisms,  Microbiological  studies. 
Water  quality. 

Recent  literature  reports  dealing  with  the  areas  of 
detection,  occurrence,  and  removal  of  viruses  from 
drinking  water  supplies  are  cited.  In  the  area  of 
detection  methodology,  the  adsorption-elution 
method  using  filters  as  solid  substrate  continued  to 
be  the  most  widely  used  technique  for  virus  detec- 
tion and  concentration  in  water  samples  of  large 
volume.  To  determine  the  virus  quantity  in  the 
influent  and  effluent  of  a  biologic  waste  water 
farm,  the  adsorption-elution  method  was  used  with 
glass  powder  or  glass  microfiber  filters.  The  sur- 
vival of  viruses  in  water  and  their  stability  depend 
on  the  type  of  virus,  environmental  conditions,  the 
extent  of  the  pollution,  and  whether  the  virus  is 
free  or  solid  associated.  Several  studies  monitoring 
the  survival  of  viruses  are  reviewed.  The  direct 
application  of  sludges  and  waste  water  on  land 
may  pose  an  indirect  threat  to  health  by  contami- 
nation of  surface  and  ground  waters  with  viral 
deposits.  Studies  have  been  conducted  on  numbers 
of  enteric  viruses  in  leachate  samples.  The  adsorba- 
bility  of  different  types  and  strains  of  human  enter- 
oviruses was  also  investigated.  The  use  of  treat- 
ment processes  to  remove  viral  contamination  has 
employed  filter  columns  using  loamy  sand,  lime 
flocculation  sedimentation  treatments,  and  process- 
es involving  activated  sludge  and  alum  floccula- 
tion. The  presence  of  viruses  in  shellfish  and  in  the 
spray  of  irrigation  water  was  examined.  Use  of 
poliovirus  as  an  indicator  of  viral  pollution  of 
waste  water  has  been  tested.  (Baker-FRC) 
W81-03187 


MEDITERRANEAN  CLEANUP  -  NATIONS 
JOIN  FORCES, 

For  primary  bibliographic  entry  see  Field  6E. 
W81-03238 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

GUIDE  MANUAL  FOR  PREPARATION  OF 
WATER  BALANCES, 

Hydrologic  Engineering  Center,  Davis,  CA. 
R.  J.  Hayes,  K.  A.  Popko,  and  W.  K.  Johnson. 
Report,  November,  1980.  73  p,  19  Fig,  1  Tab,  54 
Ref,  Append. 

Descriptors:  'Water  resources  development.  'Hy- 
drologic budget,  'Water  supply,  'Water  use, 
'Water  balance.  Planning,  Water  management. 
Water  conservation.  Surface  water.  Streamflow, 
Groundwater,  Storage. 

A  water  balance  is  the  systematic  presentation  of 
data  on  the  supply  and  use  of  water  within  a 
geographic  region  for  a  specific  period  of  time.  A 
water  balance  can  be  used  for:  identification  of 
water  supply  and  use  problems;  determination  of 
the  adequacy  of  water  planning  and  management 
data;  identification  of  water  conservation  opportu- 
nities; and  assessment  of  the  impact  of  resource 
development.  Those  components  selected  for  a 
particular  water  balance  need  only  include  those 
necessary  to  identify  and  quantify  the  significant 
sources  and  uses  of  water  within  a  given  region. 
Supply  components  include  the  following:  precipi- 
tation, streamflow.  surface  storage,  groundwater, 
imported  water,  return  flow,  and  saline  water. 
Components  necessary  to  describe  the  use  of  water 
for  a  water  balance  may  include  the  following: 
agricultural  use.  municipal  use,  industrial  use. 
water  rights,  instream  flow,  and  natural  depletions. 
The  general  relationship  between  supply  and  use 
components  can  be  expressed  in  water  balance 
equations.  The  basic   form  of  the  water  balance 
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equation  will  be  different  for  each  of  the  three 
major  supply  systems:  streamflow,  surface  storage, 
and  groundwater.  When  combining  actual  data  for 
the  water  balance  equations  the  resultant  values 
will  only  be  approximate,  and  the  two  sides  of  the 
equation  are  not  likely  to  be  equal.  The  final  results 
of  a  water  balance  analysis  can  be  presented  in  a 
variety  of  ways:  tables,  charts,  graphs,  and  maps. 
(Moore-SRC) 
W8 1-02971 


THE  EPA  VALUE  ENGINEERING  PROGRAM: 
PART  II, 

Culp/Wesner/Culp,  Cameron  Park,  CA 
R.  B.  Williams,  and  H.  Farmer. 
Water/Engineering  and  Management,  Vol  128,  No 
3,  p  70-71,   102-103,  March,   1981.  3  Fig,  1  Tab. 

Descriptors:  *Cost  analysis,  *Waste  water  facili- 
ties, 'Construction  costs.  Management  planning, 
Economic  aspects.  Construction,  Costs. 

The  Environmental  Protection  Agency's  engineer- 
ing program  provides  a  technique  for  the  review  of 
the  costs  of  constructing  waste  water  treatment 
plants  prior  to  construction  in  order  to  identify 
areas  where  savings  may  be  made.  The  effective- 
ness of  this  program  was  evaluated.  Review  of  the 
bid  tabulations  of  several  waste  water  treatment 
plants  and  division  of  the  costs  within  the  standard 
16  division  specification  format  showed  that  the 
major  costs  for  construction  of  these  plants  are  in 
the  concrete,  equipment,  and  mechanical  divisions, 
which  each  account  for  about  20  percent  of  the 
total  construction  costs.  Site  work,  metals,  special 
construction,  and  electrical  divisions  together  ac- 
count for  almost  30  percent.  The  composition  of 
the  value  engineering  team  should  be  based  on  the 
high  cost  components,  the  timing  of  the  workshop 
in  terms  of  design  schedule,  and  such  special  con- 
struction considerations  as  architectural  or  geo- 
technical  requirements.  The  value  engineering  re- 
ports examined  during  this  study  demonstrated 
that  many  positive  benefits  may  be  achieved  from 
the  use  of  such  studies.  A  major  benefit  is  the 
exposure  of  the  project  designer  to  the  knowledge 
and  experience  of  other  persons  who  may  provide 
insights  to  optimization  of  the  project  design.  It  is 
recommended  that  value  engineering  teams  should 
include  at  least  two  environmental  engineers,  since 
the  engineering  discipline  normally  controls  about 
70  percent  of  the  construction  costs  of  a  project. 
(Carroll-FRC) 
W8 1-03082 


HUMAN  FACTORS  IN  DESIGN  AND  OPER- 
ATION OF  WATER  REUSE  FACILITIES, 

Army        Environmental         Hygiene        Agency, 
Edgewood  Arsenal,  MD. 
R.  D.  Miller,  and  W.  P.  Lambert. 
Water/Engineering  and  Management,  Vol  128,  No 
1,  p  58.  59,  67,  68,  January,  1981.  16  Ref 

Descriptors:  *Water  reuse,  *Human  factors  engi- 
neering. "Planning.  *Design  criteria.  Human  psy- 
chology. Comprehensive  planning.  Management 
planning.  Project  planning.  Waste  water  renova- 
tion. 

In  order  to  have  attempts  to  reuse  waste  water  be 
successful,  it  is  recommended  that  human  factors 
engineering  play  a  key  role  in  establishing  correct 
interfacing  between  the  plant  operator,  his  ma- 
chines and  his  management  organization.  In  order 
that  these  interfacings  work  successfully  several 
recommendations  are  offered.  It  is  recommended 
that  studies  be  made  to  determine  effective  organi- 
zation for  treatment  system  management.  Continu- 
ing studies  should  be  made  to  determine  who  the 
treatment  plant  operator  is  and  will  be  including 
various  social,  economic,  technical,  and  psycho- 
logical factors  in  this  type  of  decision.  It  is  suggest- 
ed that  the  graduate  sanitary  engineering  curricula 
at  the  master's  degree  level  include  the  concepts 
and  techniques  in  human  factors  engineering  so 
that  students  will  become  familiar  with  the  needs 
to  consult  in  this  field  and  utilize  expertise  they 
might  otherwise  not  be  aware  of  Proper  roles  for 
all  employees  in  the  plant  must  be  established  and 
clearly  understood.  All  levels  of  plant  management 
should   have  easy  access  to  sanitary  engineering 


data  and  personnel  to  aid  in  the  solution  of  prob- 
lems. (Baker-FRC) 
W81-03137 


COMMENT  ON  'AN  EVALUATION  OF  MAR- 
GINAL WATERS  AS  A  NATURAL  RESOURCE 
IN  ISRAEL'  BY  N.  BURAS  AND  P.  DARR, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  3C. 
W8 1-03 149 


SYSTEMS  ANALYSIS, 

Cornell  Univ.,  Ithaca,  NY. 

J.  R.  Stedinger. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1071- 

1075,  June,  1980.  53  Ref 

Descriptors:  *Systems  analysis,  *Water  manage- 
ment, *Model  studies,  ''Water  quality  control,  'Re- 
views, Simulation,  Analog  models.  Computer 
models.  Hydraulic  models.  Mathematical  models. 
Structural  models.  Water  quality  management,  Sa- 
linity, River  basin  development. 

Various  studies  conducted  in  recent  years  dealing 
with  the  systems  analysis  approach  to  water  man- 
agement are  cited.  Studies  of  water  quality  models 
are  noted,  including  models  of  lakes  and  water- 
sheds. In  the  area  of  water  quality  management, 
models  are  cited  dealing  with  inorganic  substances, 
models  for  the  interaction  of  pollutants  and  ther- 
mal loads,  and  models  to  evaluate  the  dollar  costs, 
energy  costs  and  river  quality  impacts  of  several 
mixes  of  point  source  treatment  and  flow  augmen- 
tation using  reservoirs.  A  continuous  river  flow 
and  salinity  simulation  planning  model  is  cited,  as 
is  a  methodology  for  river  basin  planning  which 
considers  the  environmental  ramifications  of  devel- 
opment. A  review  of  water  quality  and  environ- 
mental planning  in  the  US  is  noted.  A  review  of 
models  of  non-point-source  water  pollution  from 
wildland  environments  was  also  cited,  along  with  a 
mathematical  model  of  agriculture  and  water  qual- 
ity in  a  specific  river  basin.  Monitoring  network 
design  is  also  discussed  in  terms  of  modeling.  Men- 
tion is  also  made  of  waste  water  treatment  models. 
(Baker-FRC) 
W81-03158 
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POTENTIAL  EFFECTS  OF  INCREASED 
GROUNDWATER  PUMPAGE  ON  BARKA 
SLOUGH,  SAN  ANTONIO  CREEK  VALLEY, 
SANTA  BARBARA  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menio  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W8 1-029 15 


SAMPLE  DESCRIPTIONS  FOR  TEST  WELLS 
PENETRATING  DEEP  AQUIFERS  IN  DALLAS 
AND  SUMTER  COUNTIES,  ALABAMA, 

Geological   Survey,    University,   AL.   Water   Re- 
sources Div. 
J.  G.  Newton. 

Available  from  the  OFSS,  USGS  Box  25425.  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $3.25  m  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  79-1485.  October,  1979.  24  p.  1 
Fig. 

Descriptors:  '•Aquifers,  '*Deep  wells,  "'Ground- 
water availability,  "Hydrogeology,  'Alabama, 
Aquifer  characteristics.  Potential  water  supply. 
Planning.  Evaluation,  Dallas  County,  Sumter 
County(AL).  Drill  cuttings. 

Test  wells  in  Dallas  and  Sumter  Counties.  Ala., 
penetrated  deep  Cretaceous  aquifers  that  are 
sources  of  future  groundwater  withdrawals.  The 
test  well  in  Dallas  County  was  drilled  to  a  depth  of 
1.460  feet,  and  the  test  well  in  Sumter  County  was 
drilled  to  a  depth  of  2.311  feet.  The  deep  aquifers 
in  Sumter  County  are  in  an  area  of  future  residen- 


tial and  industrial  development  along  the  Tennes- 
see-Tombigbee   Waterway.    Descriptions   of  drill 
cuttings  are  given  in  the  report.  (USGS) 
W8 1-02927 


IMPLICATION  OF  RECENT  USER  CHARGE 
LEGISLATION  FOR  BARGE  TRANSPORTA- 
TION  OF  AGRICULTURAL  COMMODITIES, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Economics. 

J.  Binkley,  and  L.  Shabman. 

Southern   Journal   of  Agricultural   Economics,   p 

117-123,  December,   1980,  3  Fig,  4  Tab,  18  Ref. 

OWRT-B-082-VA(5). 

Descriptors:  "'User  charges,  'Inland  Waterways, 
Navigation,  Water  resources  policy,  Transporta- 
tion, 'Economic  aspects.  Agricultural  commod- 
ities, Barges. 

The  historical  pattern  of  toll-free  inland  water 
transportation  in  the  United  States  changed  in  1978 
when  Congress  voted  to  impose  a  fuel  tax  on 
inland  waterway  traffic.  The  debate  over  the 
Inland  Waterways  Revenue  Act  of  1978  (P.L.  92- 
502)  was  long  and  torturous.  A  compromise  was 
reached  whereby  the  effects  of  waterway  user 
taxes  on  the  diversion  of  traffic  from  inland  water- 
ways will  be  evaluated.  Based  on  the  results  of  this 
evaluation,  Congress  may  choose  to  reevaluate  the 
imposition  of  the  user  charge.  The  agricultural 
sector  of  the  economy  is  likely  to  be  affected  by 
user  charges.  This  study  examines  the  implications 
of  current  user  charge  policy  for  barge  shipments 
of  wheat,  corn,  and  soybeans  on  the  Mississippi 
River  and  its  major  tributaries.  A  technique  of 
transportation  modeling  was  employed  for  each 
commodity.  Different  regional  delineations  were 
used  in  each  model- 134  domestic  regions  in  the 
wheat  model,  164  in  the  corn  model,  and  161  in  the 
soybean  model.  Model  results  for  total  movements 
are  reported  and  suggest  that  current  user  charge 
levels  have  little  impact  on  movements,  although 
loss  in  farm  income  is  likely. 
W8 1-03009 


THE  EPA  VALUE  ENGINEERING  PROGRAM. 
PART  I:  WHAT  IT  IS  AND  WHAT  IT  DOES, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 
R.  B.  Williams,  and  H.  Farmer. 
Water/Engineering  and  Management,  Vol  128,  No 
2,   p   49-50,   66,   February,    1981.    3   Fig,   7   Tab. 

Descriptors:  'Construction  costs,  'Project  plan- 
ning, 'Waste  water  facilities.  Economic  aspects. 
Grants,  Cost  analysis.  Evaluation,  Performance 
evaluation.  Productivity,  Capital. 

Value  engineering,  which  is  described  as  a  'system- 
atic and  creative  approch  to  identify  unnecessarily 
high  costs  in  a  project  in  order  to  arrive  at  a  cost 
savings  without  sacrificing  the  reliability  or  effi- 
ciency of  the  project  or  increasing  operation  and 
maintenance  costs,'  was  introduced  into  the  Envi- 
ronmental Protection  Agency's  (EPA's)  Construc- 
tion Grant  Program  on  a  voluntary  basis  in  1974. 
In  1976,  EPA  instituted  a  mandatory  value  engi- 
neering program  which  required  all  projects  with 
total  estimated  construction  costs  of  $10  million  or 
greater  to  have  value  engineering.  An  evaluation 
of  93  value  engineering  reports  on  75  construction 
grant  projects  involving  waste  water  treatment 
works  showed  that  the  mandatory  program  was 
successful  in  terms  of  net  capital  savings.  The 
results  of  the  value  engineering  program  through 
1979  show  an  average  construction  costs  savings  of 
5  percent  and  a  net  capital  savings  to  value  engi- 
neering program  costs  ratio  of  more  than  12  to  1. 
Evaluation  of  the  productivity  of  value  engineer- 
ing teams  demonstrated  that  separate  value  engi- 
neering firms  are  more  productive  than  teams  from 
the  design  firm.  The  potential  value  engineering 
savings  were  compared  as  a  percentage  of  the 
construction  costs.  Workshop  timing  was  a  critical 
factor,  with  earlier  workshops  offering  the  greater 
potential  for  savings.  Also,  value  engineering 
teams  from  the  designer's  firms  had  lower  levels  of 
potential  savings  than  those  from  separate  design 
firms.  The  average  acceptance  rate  for  value  engi- 
neering recommendations  was  45  percent.  (Carroll- 
FRC) 
W8 1-03081 
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Water  Law  and  Institutions — Group  6E 


THE  CASE  FOR  REGIONAL  GROUNDWATER 
MANAGEMENT, 

California  Univ.,  Davis.  Dept.  of  Agricultural 
Economics.  ^  ^  ^,     , 

B  D  Gardner,  R.  E.  Howitt.  and  C.  F.  Nuckton. 
California  Agriculture,  Vol   35,  No   1/2,  p  9-12, 
January/February,  1981.  2  Tab. 

Descriptors:  'Water  management(Applied),  'Re- 
gional development,  *Groundwater  management. 
Groundwater  basins.  Aquifers,  Groundwater  re- 
sources, Watersheds(Basins),  Aquifer  management. 
Management,  Watershed  management.  Economic 
impact,  Economics,  Cost-benefit  analysis,  San  Joa- 
quin Valley,  Case  studies. 

The  need  for  regional  management  of  groundwater 
basins,  operating  in  the  best  interests  of  all  the 
people  adjacent  to  the  basin  and  relying  on  the  use 
of  it,  is  stressed.  The  principle  of  overdrafting  of 
groundwater  is  explored.  It  is  concluded  that  over- 
drafting  is  not  always  bad.  In  some  areas  overdraft- 
ing may  prove  economically  beneficial,  even  for  a 
long  period  of  time  to  come.  However,  at  some 
time  a  critical  point  will  be  reached  at  which  long- 
term  costs  of  overdraft  exceed  the  short-term  bene- 
fits in  terms  of  present  value.  In  the  San  Joaquin 
Valley,  at  the  present  time,  groundwater  levels  and 
pumping  costs  dictate  that  the  basins  must  be  de- 
fined as  to  workable  size  for  management,  and 
determinations  must  be  made  as  to  when,  and  if, 
overdrafting  will  become  costly  to  water  users. 
Groundwater  management  plans  should  not,  how- 
ever, state  that  overdrafting  should  cease  or  that 
large  amounts  of  money  should  be  spent  on  de- 
tailed regulation  programs  for  basins  that  are  many 
years  away  from  reaching  optimal  steady-state 
depths.  (Baker-FRC) 
W81-03132 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

ECONOMIC  ANALYSIS  OF  RURAL  SLUDGE 
MANAGEMENT, 

University  of  Central  Florida,  Orlando.  Dept.  of 

Economics. 

For  primary  bibliographic  entry  see  Field  5E. 

W8 1-02933 


ECONOMICS, 

Clemson  Univ.,  SC. 

J.  C.  Hite.  and  D.  W.  Hughes. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1075- 

1079,  June,  1980.  27  Ref 

Descriptors:  'Literature  review,  'Cost  allocations, 
•Economic  aspects,  'Water  quality.  Water  policy, 
Water  demand.  Estimating. 

A  1979  literature  review  on  water  quality  econom- 
ics is  presented.  Useful  work,  both  conceptual  and 
empirical,  was  done  in  the  use  of  effluent  charges 
and  similar  devices  as  alternatives  to  regulations 
and  standards.  Also,  a  substantial  number  of  arti- 
cles have  been  published  on  problems  resulting 
from  agricultural  activity,  and  some  new  work  was 
published  on  the  estimation  of  demand  for  water 
quality  amenities.  A  significant  contribution  to  the 
refinement  of  the  effluent  charge  concept  was  pub- 
lished by  Brill  et  al.;  this  demonstrated  the  use  of 
an  effluent  charge  schedule  decreasing  the  charge 
per  unit  of  waste  as  the  level  of  waste  discharge 
increased.  Rinaldi  et  al.  examined  the  use  of  tax 
schemes  to  achieve  regional  water  policy  objec- 
tives. Nikolai  et  al.  employed  financial  statement 
modelling  to  evaluate  the  effectiveness  of  pollution 
control  tax  incentives  and  found  them  unlikely  to 
be  effective  over  the  long  term.  Polinsky  raised 
questions  about  even  the  short-term  effectiveness 
of  tax  incentive  schemes.  (Small-FRC) 
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6D.  Water  Demand 


DENVER'S  ECH20NERGY  PROGRAM:  A 
BOON  TO  HOMEBUYERS,  A  BOOST  FOR 
HOUSING, 


Denver  Water  Dept.  CO. 

For   primary   bibliographic   entry   see   Field   3D. 

W81-03073 


CHANDLER'S  SYSTEMS  STAYING  ON  TOP 
OF  GROWING  NEEDS, 

Chandler  Public  Works  Dept.,  AZ. 
J.  D.  Goff,  and  A.  F.  Vondrick. 
Water/Engineering  and  Management,  Vol  128,  No 
l,p  42-43,  January,  1981. 

Descriptors;  'Water  resources  development.  Irri- 
gation, Land  disposal.  Resource  development. 
Water  supply,  'Water  supply  development.  Waste 
water  disposal,  'Water  demand,  'Arizona,  Chan- 
dler. 

Industrial  growth  in  the  area  has  caused  increased 
demands  on  the  water  and  waste  water  systems  of 
Chandler,  Arizona.  Currently  the  city  contains  a 
30,000  population,  and  expects  to  reach  50,000 
residents  by  the  year  1985.  One  of  the  plans  to 
meet  these  growing  needs  is  to  apply  the  city 
waste  water  for  agricultural  purposes.  Many  large 
farms  use  groundwater  for  irrigation  and  are 
served  by  canals  and  other  irrigation  facilities.  By 
directing  20  million  gallons  of  effluent  per  day 
using  in  place  facilities  of  an  agricultural  operation, 
water  can  be  more  conservatively  used.  Land  ap- 
plication methods  would  consist  of  agricultural 
irrigation  and  rapid-infiltration  systems.  Improve- 
ments to  the  already  existing  water  treatment  plant 
will  be  needed  to  increase  capacity,  in  addition  to 
the  above  solutions.  The  present  water  treatment 
system  is  also  to  be  expanded  by  the  addition  of  six 
wells  and  three  storage  tanks  with  a  6-MGD 
pumping  capacity.  A  telemetry  system,  now  in  the 
preliminary  design  phase,  will  be  part  of  the  $8 
million  worth  of  improvements.  (Baker-FRC) 
W81-03140 


Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Report  No  22,  September,  1980.  49  p,  7  Fig,  4  Tab, 
29  Ref,  4  Append.  OWRT-A-999-DC(l). 

Descriptors:  'Institutional  constraints,  'Water  con- 
veyance, 'Water  management,  'Water  policy, 
'Potential  water  supply,  Legal  aspects.  Water 
supply,  Water  supply  development.  Water  re- 
sources development.  Resources  management. 
Public  policy.  Resources  development.  Legal  as- 
pects. Riparian  rights.  Water  use,  Jurisdiction, 
State  jurisdiction,  Decision  making.  Regional  de- 
velopment, Regional  planning. 

One  way  to  increase  water  supply  reliability  in  a 
given  area  is  through  the  construction  of  water 
supply  interconnections.  Such  an  approach  encom- 
passes engineering,  environmental,  legal,  and  man- 
agement factors;  this  report  was  focused  mainly  on 
institutional  factors.  Some  comprehensive  over- 
view is  provided  on  the  potential  benefits  and 
problems  associated  with  interconnections,  with 
special  reference  to  the  Washington,  DC,  Metro- 
politan Area  (WMA).  A  brief  description  of  basic 
features  and  historical  examples  of  water  supply 
interconnections  is  given,  and  recently  proposed 
interconnections  were  analyzed.  The  WMA,  due 
to  the  number  of  jurisdictions  involved,  provides  a 
useful  example  of  the  potential  problems  to  be 
overcome  for  achieving  efficient  regional  water 
supply  management.  Completed  water  intercon- 
nections have  been  proven  effective  in  providing 
added  reliability  and  more  efficient  allocations  of 
existing  supplies.  Institutional  factors  offer  difficult 
barriers,  however.  Potential  institutional  obstacles 
to  implementation  of  water  interconnection  pro- 
jects were  discussed.  (Zielinski-IPA) 
W8 1-02906 


UNIT  WATER  CONSUMPTION  FOR  TOWNS 
IN  SOUTH  AFRICA, 

D.  M.  Van  den  Berg. 

Civil  Engineer  of  South  Africa,  Vol  22,  No  11,  p 

353,  November,  1980.  1  Fig,  1  Tab. 

Descriptors:  'Water  consumption,  'Measurement, 
Water  utilization,  'Municipal  water.  Estimating, 
Forecasting,  Monitoring,  Water 

management(Applied),  Water  demand,  'South 
Africa. 

A  unit  water  consumption  study  was  carried  out  in 
South  Africa  on  104  towns  with  adequate  records 
of  water  consumption  to  estimate  the  consumption 
of  those  towns  which  had  no  records  of  consump- 
tion. The  estimation  procedure  calls  for  multiply- 
ing the  population  of  the  towns  with  unknown 
consumption  rates  by  the  unit  consumption  of 
towns  with  similar  characteristics,  viz.,  similar  cli- 
mate, size,  availability  of  water,  standard  of  living 
and  efficiency  of  reticulation.  Two  sizes  of  towns 
were  considered:  larger  towns  with  a  total  popula- 
tion greater  than  10,000  and  smaller  towns  with  a 
total  population  of  less  than  10,000.  Standard  devi- 
ation studies  proved  that  the  initial  aim  of  the 
study  was  over-optimistic  due  to  wide  variations  in 
the  results  and  also  because  of  an  insufficient 
number  of  towns  with  known  consumption  data. 
Only  a  generalized  pattern  of  unit  consumption 
could  be  obtained,  and  thus  the  results  must  be 
applied  with  extreme  caution.  The  unit  consump- 
tion by  the  white  population  appears  to  have 
reached  a  ceiling  of  140  cubic  meters/capita/ 
annum.  The  steady  increase  in  unit  consumption  of 
the  non-whites  resulted  in  an  average  doubling  of 
unit  consumption  over  an  eight  year  period. 
(Baker-FRC) 
W81-03233 

6E.  Water  Law  and  Institutions 


NOTES  ON  WATER  SUPPLY  INTERCONNEC- 
TIONS, INSTITUTIONAL  FACTORS, 

District   of  Columbia   Univ.,   Washington.   Water 

Resources  Research  Center. 

M.  H.  Watt,  and  H.  Sveinbjornsson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB8 1-202 137, 


MINORITY  WATER  AWARENESS  PROGRAM. 

Center  for  Urban  Environmental  Studies,  Wash- 
ington, DC. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-202053, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Final  Report,  March,  1981.  185  p,  8  Append. 
OWRT-C-00222-G(No  0520)(1),  14-34-001-0520. 

Descriptors:  'Conferences,  'Water  policy,  'Man- 
agement planning,  'Regional  planning,  'Educa- 
tion, 'Decision  making.  Administrative  decisions, 
Planning,  Regional  development.  Resources  devel- 
opment. Environmental  policy.  Public  policy.  Ju- 
dicial decisions.  Policy  making.  Political  aspects. 
Federal  jurisdiction.  Governmental  interrelations. 
Legal  aspects.  Water  use.  Symposium,  'Minority 
leaders. 

The  Minority  Water  Awareness  Program 
(MWAP)  was  created  to  bring  minority  (Black, 
Hispanic  and  Indian)  leaders  in  the  Southwest  into 
the  mainstream  relative  to  water  policy-making 
and  implementation,  since  they  are  in  a  unique 
position  to  articulate  priorities  of  water  awareness 
to  their  legislative,  governmental  and  constituent 
communities.  The  MWAP  consisted  of  a  two-day 
forum  in  Phoenix  (January  29-31,  1981)  having 
general  sessions  with  major  speakers,  as  well  as  six 
concurrent  workshops  designed  to  provide  useful 
essential  information  to  participants.  This  report 
delineates  the  MWAP  objectives,  strategy,  and  the 
preparation,  implementation  and  evaluation  of  the 
two-day  conference.  Based  on  the  accomplish- 
ments of  this  Program,  it  was  recommended  that 
other  national  areas  need  to  be  addressed  regarding 
impacts  on  minority/low-income  communities.  A 
problem  encountered  in  locating  minority  decision- 
makers in  the  water  area  was  perceived  as  reflec- 
tive of  the  lack  of  minority  involvement  in  water. 
Recommendations  for  reduction  of  this  problem 
were  suggested  which  need  heeding  if  water 
policy  is  to  be  reflective  of  all  elements  of  society. 
(Zielinski-IPA) 
W81-02910 


WATER  LAW  -  REFUSING  IRRIGATION 
WASTE  WATER  ON  DIFFERENT  LANDS:  A 
WARNING  TO  GET  A  NEW  PERMIT, 

R.  A.  Thompson. 

Land  and  Water  Law  Review,  Vol  16,  No  1,  p  71- 

83,  1981.  1  Fig. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


Descriptors:  *Water  rights,  *Legal  aspects,  Water 
use,  Property  rights,  *Water  reuse,  Irrigation, 
Waste  water  collection,  *Irrigation  permits.  Per- 
mits,  Irrigation-return  flow.   Irrigation  operation. 

The  legal  case  cited  herein  deals  with  the  use  of 
irrigation  waste  water  which  had  been  allowed  to 
collect  in  a  borrow  pit  at  the  edge  of  one  farmer's 
fields.  This  same  farmer  had,  for  a  15  yr  period,  re- 
used this  water  by  diverting  its  flow  from  the 
borrow  pit  to  an  additional  field  of  his  across  a 
state  highway.  A  second  farmer  appealed  to  the 
district  court  for  a  permit  to  appropriate  the  waste 
water  in  the  borrow  pit  for  use  on  his  land,  which 
was  also  adjacent  to  the  borrow  pit.  The  court 
upheld  the  second  farmer's  permit,  and  the  original 
user  of  the  waste  water  was  the  loser  as  a  result  of 
his  failure  to  secure  a  permit  to  appropriate  this 
waste  water  himself  (Baker-FRC) 
W8 1-03 102 


ENVIRONMENTAL  ISSUES:  STILL  CLOUDED 
IN  UNCERTAINTY, 

For  primary  bibliographic  entry  see  Field  5C. 
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FEDERAL  WATER  POLLUTION  LAWS  AND 
MINING--A  SUMMARY, 

Holland  and  Hart,  Denver,  CO. 
J,  R.  Walpole. 

Mining  Engineering,  Vol  33,  No  1,  p  74-80,  Janu- 
ary, 1981.61  Ref 

Descriptors:  '*Legal  aspects,  *Mining,  *Water  pol- 
lution control.  Federal  Water  Pollution  Control 
Act.  Safe  Drinking  Water  Act,  Solid  Waste  Dis- 
posal Act,  Surface  Mining  Control  and  Reclama- 
tion Act,  Legislation,  Regulation,  Waste  disposal. 
Potable  water.  Coal  mines,  "'Water  law. 

Several  federal  laws  concerning  water  pollution  as 
related  to  the  mining  industry  are  summarized.  The 
Federal  Water  Pollution  Control  Act,  whose  ob- 
jective is  to  restore  and  maintain  the  chemical, 
physical,  and  biological  integrity  of  the  nation's 
waters,  regulates  discharges  from  point  sources 
and  non-point  sources  and  requires  numerical  re- 
strictions on  the  nature  and  quantity  of  pollutants 
discharged  in  a  waste  stream.  Best  practicable  con- 
trol technology,  best  conventional  pollutant  con- 
trol technology,  best  available  technology  eco- 
nomically achievable,  and  best  management  prac- 
tices are  defined  and  discussed.  The  Safe  Drinking 
Water  Act  of  1974  regulates  the  development  and 
implementation  of  national  drinking  water  regula- 
tions governing  public  water  supply  systems  and 
underground  fluid  injection  activities.  The  Solid 
Waste  Disposal  Act,  amended  1976,  is  designed  to 
promote  the  protection  of  health  and  the  environ- 
ment and  to  conserve  valuable  mineral  and  energy 
resources.  Hazardous  waste  management,  solid 
waste  management,  and  mining  wastes  are  dis- 
cussed. The  Surface  Mining  Control  and  Reclama- 
tion Act,  1977,  establishes  a  nationwide  program  to 
protect  society  and  the  environment  from  the  ad- 
verse effects  of  coal  mining.  (Cassar-FRC) 
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COMMENTS  TO  THE  U.S.  ARMY  CORPS  OF 
ENGINEERS  REGARDING  PROPOSED  REGU- 
LATIONS ON  IMPLEMENTING  SECTION  404 
OF  THE  CLEAN  WATER  ACT:  A  POSITION 
OF  THE  SOCIETY  OF  AMERICAN  FOREST- 
ERS. 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-03 1.34 


THE  LEGAL  IMPLICATIONS  OF  GROUND 
WATER  HEAT  PUMP  USE, 

National    Water   Well    Association.   Worthington, 

OH 

J.  Miller. 

Water  Well  Journal.  Vol  M.  No  7.  p  66-73.  July. 

1980.  1  Tab. 

Descriptors:  ''Regulations.  *Thermal  discharges. 
"Groundwater  pollution.  Effluents.  Disposal  wells. 
Underground  waste  disposal.  Legal  aspects.  *Heat 
pumps.  State  jurisdiction.  Well  permits. 


The  use  of  ground  water  source  heat  pumps  may 
meet  with  legal  problems  involving  water  use  and 
water  quality  control.  This  alternative  energy 
source  could  be  impeded  by  federal,  state,  and 
local  laws.  A  ground  water  source  heat  pump  for 
residential  heating  requires  a  well  that  can  provide 
up  to  15  gallons  of  water  per  minute.  In  some  areas 
well  drilling  requires  a  permit.  The  real  problem  is 
caused  by  the  fact  that  operation  of  the  heat  pump 
requires  the  disposal  of  up  to  .15  gpm  of  slightly 
heated  or  cooled  water.  Whether  this  water  is 
discharged  to  an  aquifer  recharge  well,  to  a  surface 
water  body,  to  a  leachfield,  or  to  a  sewer,  each  of 
these  disposal  methods  may  be  subject  to  regula- 
tion. Federal  regulations  will  not  have  much 
impact  on  the  situation,  but  local  and  state  controls 
must  be  considered.  A  table  is  presented  which 
summarizes  ground  water  heat  pump  use  and  dis- 
posal regulations  by  state.  It  includes  any  water  use 
permits  that  may  be  required,  and  any  regulations 
dealing  with  disposal  to:  recharge  well,  surface 
water,  land,  septic  tank,  and  sewer.  (Small-FRC) 
W81-03148 


LAW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

W.  E.  Cox,  and  W.  R.  Walker. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1079- 
1083,  June,  1980.  45  Ref 

Descriptors:  ''Water  law,  'Literature  review, 
*Water  quality.  Water  pollution  control,  Nonpoint 
pollution  sources,  Waste  water  treatment. 

A  literature  review  is  presented  on  1979  articles  on 
water  quality  law.  Articles  were  published  which 
provided  general  overviews  of  pollution  control 
programs,  and  more  specific  articles  have  dealt 
with  energy  related  contamination  problems,  man- 
agement of  hazardous  substances,  control  of  non- 
point  sources  of  pollution,  and  groundwater  qual- 
ity protection.  Overviews  included  analyses  of  the 
Clean  Water  Act  (Kalur),  enforcement  under  the 
act  (Olds),  and  the  municipal  waste  water  treat- 
ment portions  of  the  act  (James,  Milliken  and 
Trumbly).  A  discussion  of  the  conflicts  between 
water  quality  and  energy  production  goals  (Brown 
et  al.),  control  of  oil  pollution  (Wittig,  Puglisi, 
Gibbs  and  Teeter,  and  Muehlenweg),  and  off-shore 
energy  development  (Woodson  et  al.)  were  among 
topics  receiving  attention  in  the  literature.  Control 
of  hazardous  substances  was  given  considerable 
attention,  including  an  entire  issue  of  EPA  Journal 
devoted  to  the  subject.  (Small-FRC) 
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MEDITERRANEAN  CLEANUP  -  NATIONS 
JOIN  FORCES, 

C.  Dalpra. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  149-151,  February,  1981. 

Descriptors:  "Water  pollution  prevention,  "Medi- 
terranean Sea,  "Water  quality  control.  Monitoring. 
Pesticides,  Heavy  metals.  Fate  of  pollutants.  Plan- 
ning, Management  planning.  Water  pollution 
sources.  Water  pollution  control.  Oil  wastes.  Re- 
search priorities.  Path  of  pollutants.  International 
waters.  Foreign  projects. 

In  1975,  the  Mediterranean  Action  Plan,  an  inter- 
national effort  to  develop  long-term  goals  for  envi- 
ronmental action,  was  approved  to  help  solve  the 
pollution  problems  of  the  Mediterranean  Sea.  The 
plan  contained  one  general  and  two  specific  proto- 
cols involving  restrictions  on  dumping  into  the  sea 
by  ships  and  aircraft,  and  special  measures  for 
combating  pollution  by  oil  and  other  harmful  sub- 
stances. The  Convention  for  the  Protection  of  the 
Mediterranean  Sea  and  the  three  protocols  were 
adopted  in  1976.  The  biggest  source  of  pollution 
on  the  Mediterranean  was  from  the  land.  A  legal 
agreement  was  drafted  and  scientific  research  con- 
ducted to  assess  the  problem.  In  1975.  the  Mediter- 
ranean countries  approved  the  Mediterranean  Pol- 
lution Monitoring  and  Research  Program  (MED 
POL).  MED  POL  conducted  pilot  projects  deal- 
ing with  baseline  studies  on  petrochemicals,  heavy 
metals,  pesticides,  pollution  transport,  and  the  sani- 


tation of  recreational  and  fishing  waters.  Integrat- 
ed planning  and  management  has  been  facilitated 
by  the  UNEP.  Preliminary  budget  estimates  for 
1981  programs  of  the  MED  POL  plan  were  set  at 
$4.5  million.  (Geiger-FRC) 
W81-03238 

6G.  Ecologic  Impact  Of 
Water  Development 

TEXAS  BARRIER  ISLANDS  REGION  ECO- 
LOGICAL CHARACTERIZATION:  A  SOCIO- 
ECONOMIC STUDY,  VOLUME  1:  SYNTHESIS 
PAPERS, 

Willdan  Associates,  Phoenix,  AZ. 

E.  B.  Liebow,  K.  S.  Butler,  T.  R,  Plaut,  V.  L. 

Arnold,  and  G.  H.  Ford. 

Available  from  the  National  Technical  Information 

Service,   Springfield,  VA  22161   as  PB81-137804, 

Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 

Fish  and  Wildlife  Service  Report  FWS/OBS-80/ 

19,  August,  1980.  277  p,  15  Fig,  56  Tab,  399  Ref 

FWS  14-16-0009-79-103. 

Descriptors:  "Ecosystems,  "Coastal  zone  manage- 
ment, "Resources  management,  "Social  aspects. 
Planning,  Oil  industry.  Tourism,  Recreation,  Com- 
mercial fishing.  Industrial  development,  Transpor- 
tation, Agriculture,  Human  population.  Econom- 
ics, Environmental  effects,  "Texas  Barrier  Islands 
Region. 

Information  from  existing  sources  concerning  the 
natural,  physical,  and  social  components  of  the 
ecosystems  within  the  Texas  Barrier  Islands 
Region  has  been  collected  as  an  aid  to  coastal 
resource  planning  and  management.  Source  docu- 
ments have  been  combined  into  synthesis  papers 
for  each  of  six  topics:  oil  and  gas  production; 
recreation/tourism  industry;  commerical  fishing  in- 
dustry; industrial  and  residential  development; 
transportation  systems;  and  agricultural  produc- 
tion. For  each  topic  the  historical  development  and 
growth  patterns  are  surveyed,  the  economic  value 
to  the  state  and  environmental  impacts  are  de- 
scribed, and  possible  future  developments  and 
areas  where  further  research  is  required  are  sug- 
gested. The  socioeconomic  components  of  the  eco- 
systems have  received  special  attention  because  of 
the  extensive  oil  and  gas  activities  and  their  impact 
on  the  area.  Each  paper  provides  a  brief  overview 
of  a  range  of  topics,  in  order  to  describe  general 
trends  and  region-wide  factors  influencing  the  rela- 
tionships between  complex  growth  processes  and 
the  availability  of  natural  resources.  (Brambley- 
SRC) 
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TEXAS  BARRIER  ISLANDS  REGION  ECO- 
LOGICAL CHARACTERIZATION:  A  SOCIO- 
ECONOMIC STUDY,  VOLUME  2:  DATA  AP- 
PENDIX, 

Willdan  Associates,  Phoenix,  AZ. 

E.  B.  Liebow,  K.  S.  Butler,  T.  R.  Plaut,  V.  L. 

Arnold,  and  G.  H.  Ford. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA  22161   as  PB81-137812, 

Price  codes:  A24  in  paper  copy,  AOl  in  microfiche. 

Fish  and  Wildlife  Service  Report  FWS/OBS-80/ 

20.  August,  1980.  572  p,  39  Fig,  202  Tab,  190  Ref 

FWS  14-16-009-79-103. 

Descriptors:  "Ecosystems,  "Coastal  zone  manage- 
ment, "Resources  management,  "Social  aspects, 
"Data  acquisition.  Human  population.  Employ- 
ment, Agriculture,  Oil  industry.  Mineral  industry. 
Transportation,  Tourism,  Recreation,  Industrial 
development.  Fish  management.  Wildlife  manage- 
ment. Utilities,  Land  management,  "Texas  Barrier 
Islands  Region. 

This  volume  presents  the  socioeconomic  data  upon 
which  the  synthesis  papers  of  the  previous  volume 
on  the  Texas  Barrier  Islands  Region  were  based. 
The  figures  and  tables  are  organized  into  the  fol- 
lowing categories:  population;  employment  and 
income  characteristics;  agricultural  production; 
mineral  production  and  oil  and  gas  activites;  fish 
and  wildlife  production;  transportation;  recreation 
and   tourism   industries;   public   utilities;   industrial 
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RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 


and  residential  development  and  point  source  dis- 
charge; and  land  practices  and  management.  The 
bases  for  defining  the  study's  data  categories  and 
the  relative  analytical  emphasis  that  each  data  cate- 
gory received  were  the  uses  to  which  the  data 
were  put.  Criteria  used  in  evaluating  the  reliability 
and  consistency  of  the  data  base  include  the  com- 
parability of  data  sources  in  generating  a  time 
series,  geographic  relevance  to  the  study  area  and 
its  planning  regions,  and  appropriateness  of  data 
source  methodology.  A  critical  objective  to  be 
fulfilled  as  a  result  of  the  data  collection  and 
evaluation  task  was  to  identify  problems  with  data 
gaps  and  inconsistencies,  and  to  recommend  ways 
to  resolve  them.  (Brambley-SRC) 
W81-02973 


along  all  marine  and  most  lake  shorelines.  The 
content  of  the  decree  and  the  possible  implications 
of  the  decree  are  discussed.  The  decree  was  hoped 
to  stop  the  haphazard  urbanization  of  shorelines 
and  preserve  natural  environment,  and  promote 
the  development  of  marine-oriented  activities.  The 
second  major  goal  for  the  decree  was  to  adapt  and 
mold  installations  to  the  nature  of  a  particular 
shoreline.  The  third  purpose  was  to  keep  a  close 
control  on  the  architectural  quality  of  particular 
structures.  (Baker-FRC) 
W81-03198 


7.  RESOURCES  DATA 


STOCHASTIC  SIMULATION  OF  DAILY  PRE- 
CIPITATION, TEMPERATURE,  AND  SOLAR 
RADIATION, 

Science   and   Education   Administration,   Temple, 
TX.    Grassland,    Soil   and   Water   Research   Lab. 
For  primary  bibliographic  entry  see  Field  2B. 
W8 1-03063 

EVOLUTION  OF  MANAGEMENT  POLICY 
AND  RESEARCH  IN  THE  NATIONAL  PARKS, 

Michigan  Technological  Univ.,  Houghton.  Dept. 
of  Biological  Sciences. 
J.  R.  Stottlemyer. 

Journal  of  Forestry,  Vol  79.  No  1,  p  16-20,  Janu- 
ary, 1981.  4  Fig,  12Ref 

Descriptors:  'National  parks,  'Management, 
•Water  policy,  Research  and  development,  'Ecol- 
ogy, Wildlife  management,  Grand  Canyon  Nation- 
al Park,  Everglades  National  Park,  Legislation, 
Legal  aspects.  National  Environmental  Policy  Act, 
Glen  Canyon  Dam,  Dams. 

This  paper  traces  the  changes  in  management  poli- 
cies for  National  Parks  since  their  establishment  in 
1872.  A  paucity  of  research  and  a  lack  of  overall 
policy  has  made  park  management  inconsistent  in 
the  past.  Enactment  of  legislation  such  as  the  Na- 
tional Environmental  Policy  Act  in  1969  has 
helped  to  make  policies  more  uniform.  The  present 
aim  in  park  management  is  to  return  the  ecosys- 
tems to  the  condition  prevailing  before  European 
settlers  arrived.  Many  ecological  problems  origi- 
nate outside  park  boundaries.  An  example  of  this  is 
in  the  Everglades  National  Park,  Florida,  where 
national  park  research  prevented  the  construction 
of  the  Miami  Jetport  in  1971  and  authorized  the 
Big  Cypress  Preserve  in  1975  to  protect  the  park's 
watershed.  A  2-year  ecological  survey,  begun  in 
1973,  showed  that  the  15-year  old  Glen  Canyon 
Dam  on  the  Colorado  River  upstream  from  Grand 
Canyon  National  Park  will  have  effects  far  greater 
than  present  visitor  use,  with  possibly  13  species  of 
fish  being  lost.  In  this  case,  no  acceptable  solution 
seems  possible.  The  author  suggests  that  manage- 
ment policies  should  be  based  on  good  research 
and  that  there  is  a  need  for  considerable  upgrading 
in  quality  and  quantity  of  scientific  research  in  the 
national  parks.  (Cassar-FRC) 
W8 1-03 120 
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SHORELINES  MANAGEMENT  IN  FRANCE:  A 
COMMENT  ON  RECENT  REGULATIONS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geography. 
P.  Harrison,  and  W.  R.  D.  Sewell. 
Coastal  Zone  Management  Journal,  Vol  8,  No  3,  p 
257-262,  1980.  6  Ref 

Descriptors:  'Shore  protection.  Resources  man- 
agement, 'Coastal  waters.  Regulations,  Water  reg- 
ulations. Planning,  Administrative  regulations, 
'France,  Policy  making,  'Lake  shores.  Adminis- 
trative decisions,  Legal  aspects.  Coastal  zone  man- 
agement. 

Recent  activities  in  France  concerning  shoreline 
water  management  are  discussed.  These  advance- 
ments revolve  around  the  principles  of  urban  and 
regional  planning  as  they  apply  to  coastal  areas. 
Specific  reference  is  made  to  a  decree  passed  by 
the  French  government  in  1979  spelling  out  the 
national  concern  for  shoreline  development  as  well 
as  stating  the  controls  and  procedures  to  be  used 


FEASIBILITY  OF  USING  AN  ACOUSTIC  VE- 
LOCITY METER  TO  MEASURE  FLOW  IN 
THE  CHIPPS  ISLAND  CHANNEL,  SUISUN 
BAY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
S.  H.  Hoffard. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $4.25  m  paper 
copy  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-697.  August,  1980.  28  p,  15 
Fig,  3  Tab,  3  Ref 

Descriptors:  'Streamflow,  Bays,  'Deltas,  'Out- 
flow, Channel  flow,  'California,  Hydrologic 
budget.  Estuaries,  Current  meters.  Water  measure- 
ment. Discharge  measurement.  Velocity,  Acous- 
tics, Stream  gages,  Suisun  Bay,  Chipps  Island 
Channel,  Sacramento-San  Joaquin  Delta,  Acoustic 
velocity  meters. 

Tests  were  conducted  in   1978  to  determine  the 
feasibility  of  using  an  acoustic  velocity  meter  to 
measure  the  Sacramento-San  Joaquin  Delta  out- 
flow in  the  Chipps  Island  Channel,  Suisun  Bay, 
Calif  Three  parts  of  transducers  with  frequencies 
of  100,  40,  and  24  kilohertz  were  installed  on  a 
cross-channel  test  path  and  operated  at  three  eleva- 
tions, 15.5,  8.0,  and  4.0  feet  below  mean  lower  low 
water,  to  test  signal  transmission  at  varying  depths. 
Transmission    was    most    reliable    at    the    lowest 
depth,  and  the  24-kilohertz  transducers  at  the  7- 
millivolt    threshold    of   signal    strength    met    the 
study's  criterion  of  no  persistent  signal  loss  of  more 
than  one  hour's  duration  in  any  phase  of  the  tidal 
cycle.  Signal  strength  was  statistically  correlated 
with  the  environmental  factors  of  wind  velocity, 
wind  direction,  solar  insolation,  electrical  conduc- 
tivity,  water  temperature,   water  velocity,   stage, 
rate  of  change  in  stage,  and  the  acceleration  of  the 
rate   of  change   in   stage.    All   correlations   were 
weak.  Signal  strength  is  apparently  a  function  of 
the  interaction  of  several  environmental  factors.  A 
32-day  test  to  observe  if  aquatic  growth  on  the 
transducers     would     affect     signal     transmission 
showed  no  reduction  in  signal  strength.  Suspend- 
ed-sediment samples  indicated  that  both  the  size 
and   concentration   of  particles   are   greater   than 
presumed  in  earlier  studies.  According  to  the  re- 
sults of  this  study,  chances  are  good  for  reliable 
transmission   of  acoustic    velocity    meter   signals. 
Usually  some  signals  were  much  stronger  than  the 
average  20-second  signal  strength  at  15-minute  in- 
tervals used  for  correlation  and  the  frequency  anal- 
ysis. Superior  equipment  is  now  being  developed 
specifically  for  the  Chipps  Island  site  to  transmit 
signals  several  times  stronger  than  the  signals  ana- 
lyzed in  these  tests.  (USGS) 
W8 1-02921 


Descriptors:  'Industrial  wastes,  'Hazardous  mate- 
rials, 'Sampling,  Sample  preservation,  Liquid 
wastes,  Solid  wastes.  Sample  preparation.  Safety, 
Testing  procedures.  Soil  contamination. 

Industrial  waste  predominantly  occurs  in  large  vol- 
umes, so  that  representative  samples  must  be  ob- 
tained for  testing.  Simple  but  effective  sampling 
equipment  and  procedures  were  developed  for  col- 
lecting, handling,  storing,  and  recording  samples  of 
hazardous  wastes.  A  variety  of  sampling  devices 
exist  which  are  designed  for  use  with  hazardous 
wastes.  Soil  and  solid  waste  samplers  are  described 
and  the  development  of  a  composite  liquid  waste 
sampler,  the  Coliwasa,  is  detailed.  The  sampler  is 
effective  for  liquid  and  semi-liquid  wastes  in  a 
variety  of  containers,  tanks  and  ponds.  Procedures 
are  described  for  the  development  of  a  sampling 
plan,  sample  handling,  safety  precautions,  proper 
recordkeeping  and  chain  of  custody,  and  sample 
containment,  preservation  and  transport.  Limita- 
tions and  potential  sources  of  error  exist  in  the 
sampling  equipment  and  the  procedures;  correc- 
tion factors  are  presented.  The  equipment  was 
designed  to  have  the  widest  possible  applicability 
in  the  sampling  of  various  types  of  hazardous 
wastes.  User  verification  on  a  large  scale  is  re- 
quired to  confirm  the  applicability  and  develop 
standardized  sampling  methods.  (Brambley-SRC) 
W8 1-02946 


SAMPLERS  AND  SAMPLING  PROCEDURES 
FOR  HAZARDOUS  WASTE  STREAMS, 

California  Dept.  of  Health  Services,  Berkeley. 
E.  R.  deVera,  B.  P.  Simmons,  R.  D.  Stephens,  and 
D.  L.  Storm. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-135353, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-018,  January,  1980.  77  p,  19  Fig,  14  Tab, 
20  Ref,  5  Append.  R804692010 


FREE,  PROTEINACEOUS,  AND  HUMIC- 
BOUND  AMINO  ACIDS  IN  RIVER  WATER 
CONTAINING  HIGH  CONCENTRATIONS  OF 
AQUATIC  HUMUS, 

Portland   State   Univ.,   OR.   Dept.   of  Chemistry. 

C.  R.  Lytle,  and  E.  M.  Perdue. 

Environmental  Science  and  Technology,  Vol   15, 

No  2,  p  224-228,  February,  1981.  6  Fig,  1  Tab,  27 

Ref 

Descriptors:  'Amino  acids,  'Williamson  River, 
'Oregon,  Resins,  Rivers,  Marshes,  Analytical 
methods,  'Humic  acids.  Decomposing  organic 
matter. 

The  proteinaceous  portion  of  dissolved  organic 
matter  (DOM)  in  the  Williamson  River,  Oregon,  is 
investigated.  The  first  part  of  the  study  presents 
results  of  a  2  yr  monthly  survey  of  total  amino 
acids  in  the  river  and  its  principal  tributaries.  The 
second  part  describes  a  fractionation  study  of  the 
amino  acids,  utilizing  a  macroreticular  resin.  Fif- 
teen major  amino  acids  were  separated.  The  two 
yr  averages  for  humic  carbon  closely  follow  the 
amino  acid  averages.  The  overall  study  indicated 
that  the  Klamath  Marsh  had  a  very  significant 
effect  on  the  amount  of  amino  acids  and  humic 
carbon  in  the  river.  Averages  over  the  2  yr  were 
about  1  micromolar  in  the  river  before  the  marsh, 
whereas  5  micromolar  levels  were  found  in  the 
marsh  itself  and  an  average  of  8  micromolar  in  the 
river  directly  after  the  marsh.  The  novel  use  of  the 
XAD-7  macroreticular  resin  made  it  possible  to 
separate  dissolved  amino  acids  into  humic  associat- 
ed and  non-humic  associated  fractions.  At  least 
96%  of  the  dissolved  amino  acids  were  associated 
with  aquatic  humus,  and  amino  acid  carbon  com- 
prised about  1%  of  the  humic  carbon.  It  is  suggest- 
ed that  the  amino  acids  are  associated  with  humic 
substances  in  soil  and  are  carried  into  the  stream  by 
surface  runoff.  (Baker-FRC) 
W8 1-03099 

THE  SIMULTANEOUS  ANALYSIS  OF  TOTAL 
NITROGEN  AND  TOTAL  PHOSPHORUS  IN 
NATURAL  WATERS, 

National  Board  of  Fisheries,  Goeteborg  (Sweden). 

Inst,  of  Hydrographic  Research. 

J.  C.  Valderrama. 

Marine  Chemistry,  Vol  10,  No  2,  p  109-122,  1981. 

2  Fig,  8  Tab,  7  Ref 

Descriptors:  'Nitrogen,  'Phosphorus,  'Analytical 
techniques.  Water  analysis.  Spectrometry.  Natural 
waters. 

Various  tests  were  run  to  evaluate  the  persulfate 
oxidation  method  suggested  for  the  simultaneous 
determination  of  total  nitrogen  and  total  phospho- 
rus in  water.  The  method  exhibits  very  good  reli- 
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ability  and  precision.  An  alkaline  medium  is  used 
to  allow  the  nitrogen  compounds  to  become  oxi- 
dized. Phosphorus  compounds  are  oxidized  on  an 
acidified  sample.  In  the  simultaneous  oxidation  the 
reaction  begins  at  pH  9.7  and  ends  at  pH  5-6.  In 
seawater  samples  no  precipitate  is  formed  when 
the  oxidation  reagent  is  added.  At  elevated  tem- 
peratures a  precipitate  is  formed  which  almost 
dissolves  as  oxidation  proceeds.  After  oxidation  the 
remaining  small  amount  dissolves  on  swirling.  The 
free  chlorine  formed  in  seawater  samples  is  re- 
duced by  adding  ascorbic  acid  before  the  molyb- 
date  reagent.  The  absorbances  of  the  samples  were 
measured  using  a  spectrophotometer.  (Baker-FRC) 
W8I-03103 


ECONOMIC  IMPLICATIONS  OF  A  MANAGE- 
MENT-ORIENTED REMOTE  SENSING  PRO- 
GRAM, 

Maryland  Univ.,  Frostburg.  Appalachian  Environ- 
mental Lab. 

D.  M.  Harman,  D.  B.  Fuller,  R.  Tsuchigane,  and 
K.  B.  Fuller. 

Coastal  Zone  Management  Journal,  Vol  8,  No  2,  p 
105-122,  1980.  6  Tab,  3  Ref 

Descriptors:  *Remote  sensing,  *Performance  eval- 
uation, *Costs,  Economic  aspects.  Optimization, 
Satellite  technology.  Runoff  Drainage  patterns. 
Channeling,  Dredging,  Outfall  sewers. 

An  economic  study  to  gage  the  cost  effectiveness 
of  remote  sensing  was  conducted  by  the  Chesa- 
peake Bay  Ecological  Program.  The  study  also 
sought  to  determine  the  potential  increase  in  man- 
agerial efficiency  due  to  remote  sensing.  Data  were 
obtained  from  major  users,  private  remote  sensing 
firms  and  from  staff  personnel  of  the  NASA  Wal- 
lops Flight  Center.  Remote  sensing  projects  in- 
cluded were  both  water-related  and  non-water- 
related;  water-related  aspects  monitored  included 
drainage  and  runoff  patterns  from  land  areas,  ef- 
fects of  channel  dredging,  and  suitable  sites  for  a 
sewage  outfall.  The  attributes  of  remote  sensing 
found  to  make  it  economically  more  attractive 
were  accuracy,  uniformity,  completeness,  reliabil- 
ity, research  and  development  capacity,  cost  sav- 
ings, and  managerial  effectiveness.  The  total  con- 
tribution of  NASA  to  eight  of  the  users  was 
$113,956  in  cost  savings,  59  man-months  in  time 
savings,  plus  significant  percentage  gains  in  man- 
agerial efficiency.  In  general,  cost  savings  realized 
with  remote  sensing  were  50%.  Managerial  effi- 
ciency was  measured  by  the  difference  in  achieve- 
ment of  objectives  by  remote  sensing  and  by  con- 
ventional methods.  In  seven  of  the  nine  projects 
studied,  users  stated  that  remote  sensing  increased 
managerial  efficiency  from  15  to  55%.  (Small- 
FRC) 
W8I-03195 


PUMPING  TEST  ANALYSES  FOR  LOW  YIELD 
FORMATIONS, 

UOP  Inc.,  St.  Paul,  MN.  Johnson  Div. 

D.  C.  Schafer. 

Johnson   Drillers  Journal.   Vol   52,   No  6,   p  2-4, 

November/December,  1980.  1  Fig,  1  Tab. 

Descriptors:  *Pumping  tests.  *Aquifer  testing, 
*Transmissivity,  Flow  measurement,  *Water  yield. 
Water  wells.  Wells,  Drawdown.  Hydrology, 
Groundwater. 

Conventional  pumping  test  analysis  using  the 
standard  time  drawdown  graph  does  not  work 
effectively  in  low  yielding  aquifers.  A  better  ap- 
proach is  to  pump  a  substantial  portion  of  the 
casing  empty  (quickly,  using  compressed  air),  shut 
off  the  pump,  and  measure  water  levels  as  they 
recover,  noting  the  drawdown  to  the  nearest  hun- 
dredth of  a  foot  and  time  to  the  nearest  second.  An 
equation  is  used  to  calculate  transmissivity. 
(Cassar-FRC) 
W8 1-03229 
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UNITED  STATES  GEOLOGICAL  SURVEY 
YEARBOOK,  FISCAL  YEAR  1980. 

Geological  Survey,  Reston,  VA.  Water  Resources 
Div 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price:  $6.00.  1980.  137  p. 

Descriptors:  *Reviews,  Data  collections,  'Natural 
resources.  Water  quality,  Energy,  Mapping,  Geo- 
logical surveys,  Volcanoes,  Landslides,  Mineral- 
ogy, Land  management.  Oil  industry.  Administra- 
tion. Cost  allocation,  Budgeting,  *U.S.  Geological 
Survey  activities. 

The  fiscal  year  1980  Yearbook  summarizes  the 
activities  of  the  U.S.  Geological  Survey  in  re- 
sponse to  its  scientific  and  regulatory  missions  and 
its  responsibility  for  exploration  of  the  National 
Petroleum  Reserve  in  Alaska.  The  main  sections  of 
this  Yearbook  are:  (1)  The  Year  in  Review;  a  brief 
overview  of  the  significant  events  of  the  Geologi- 
cal Survey  during  fiscal  year  1980;  (2)  Perspec- 
tives; essays  focusing  on  specific  events  (rather 
than  scientific  topics)  and  programs  involving 
multi-Division  participation;  (3)  Missions,  Organi- 
zation, and  Budget;  a  description  of  the  Geological 
Survey's  major  duties  and  assignments  and  of  the 
organizational  structure  that  supports  its  missions; 
(4)  Division  Chapters;  a  description  of  the  signifi- 
cant accomplishments  (rather  than  a  comprehen- 
sive program  by  program  discussion)  of  each  of  the 
eight  operating  Divisions  and  Offices;  and  (5)  Ap- 
pendices; provide  supplementary  information  re- 
garding key  personnel,  cooperators,  and  selected 
summary  budgetary  tables  and  an  index.  (USGS) 
W8 1-029 14 


HYDROLOGIC  DATA  OF  THE  COASTAL 
DRAINAGE  BASINS  OF  SOUTHEASTERN 
MASSACHUSETTS,  NORTHWEST  SHORE  OF 
BUZZARDS  BAY, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div 

J.  R.  Williams,  R.  E.  Willey,  and  G.  D.  Tasker. 

Massachusetts    Hydrologic-Data    Report    No    20, 

1980.  30  p,  7  Tab,  23  Ref  I  Plate. 

Descriptors:  'Groundwater,  'Surface  water, 
'Water  quality,  'Massachusetts,  Hydrologic  data. 
Coastal  streams.  River  basins,  Streamflow,  Dis- 
charge measurement.  Specific  conductivity.  Tem- 
perature, Wells,  Well  data.  Drillers  logs.  Strati- 
graphy, Water  table.  Water  yield.  Water  supply. 
Chemical  analysis.  Water  resources  development, 
Southern  Massachusetts. 

The  coastal  drainage  basins  of  southeastern  Massa- 
chusetts on  the  northwest  shore  of  Buzzards  Bay, 
are  those  of  Sippican  River  which  empties  into 
Weweantic  River  estuary,  Aucoot  Brook,  Matta- 
poisett  River,  Acushnet  River,  and  Paskamansett 
River  which  empties  into  Slocum's  River  estuary. 
These  basins  are  bounded  on  the  east  by  the 
Weweantic  River  basin,  on  the  north  by  the  Taun- 
ton River  basin,  and  on  the  west  by  the  basin  of 
East  Branch  Westport  River.  This  report  presents, 
in  tabular  form,  selected  records  of  wells,  test 
wells,  boring,  and  important  springs;  measurements 
of  stream  discharge,  specific  conductance,  and 
temperature  at  partial-record  stations;  chemical 
analyses  of  groundwater  and  surface  water;  and  a 
summary  of  municipal  water  sources  and  addition- 
al sources  available.  The  data  were  collected 
during  a  study  of  the  drainage  basins  from  1969  to 
1971.  (USGS) 
W8 1-029 17 


HYDROLOGIC     DATA     OF    THE     COASTAL 

DRAINAGE     BASINS     OF     NORTHEASTERN 

MASSACHUSETTS,     FROM     CASTLE     NECK 

RIVER.      IPSWICH.      TO      MYSTIC      RIVER, 

BOSTON. 

Geological  Survey.  Boston.  MA.  Water  Resources 

Div. 

D.  F.  Delaney.  and  F.  B.  Gay. 

Massachusetts    Hydrologic-Data    Report    No    21, 

1980.  40  p.  5  Tab,  21  Ref  1  Plate. 


Descriptors:  'Groundwater,  'Water  quality,  'Mas- 
sachusetts, 'Wells,  Test  wells.  Well  data.  Coastal 
streams,  Drillers  logs.  Water  table,  Hydrologic 
data.  River  basins,  Chemical  analysis,  Water  re- 
sources development.  Data  collections,  'Northeas- 
tern Massachusetts. 

The  coastal  drainage  basins  northwest  of  Boston, 
Mass.,  and  south  of  the  Ipswich  River  basin  drain 
about  230  square  miles.  Principal  streams  draining 
the  area  are  the  Annisquam,  Castle  Neck,  Danvers, 
Essex,  Mystic,  and  Saugus  Rivers  which  flow  into 
the  Ipswich  and  Massachusetts  Bays  of  the  Atlan- 
tic Ocean.  Information  in  this  report  includes  well, 
test  well,  and  boring  data;  chemical  analyses  of 
groundwater  compiled  from  1972  to  1974;  and  a 
list  of  publications  containing  groundwater  level 
records.  (USGS) 
W8 1-029 18 


HYDROLOGIC  SETTING  OF  WETLANDS  IN 
THE  COTTONWOOD  LAKE  AREA,  STUTS- 
MAN COUNTY,  NORTH  DAKOTA, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

T.  C.  Winter,  and  M.  R.  Carr. 

Geological  Survey  Water-Resources  Investigations 

80-99,  1980.  42  p,  17  Fig,  3  Tab,  29  Ref 

Descriptors:  'Hydrology,  'Wetlands,  Lakes,  'Hy- 
drologic data,  Geology,  Atmospheric  water.  Pre- 
cipitation, Evaporation,  Model  studies,  Simulation 
analysis,  Data  collections.  Groundwater  move- 
ment, Groundwater  recharge.  Seepage,  Surface- 
groundwater  relations,  Wells,  Water  level.  Water 
table,  'North  Dakota,  Cottonwood  Lake  area, 
Stutsman  County. 

Because  of  growing  interest  in  the  role  of  lakes  and 
wetlands  in  the  hydrology  of  the  prairie  environ- 
ment, a  group  of  wetlands  in  the  Cottonwood 
Lake  area,  Stutsman  County,  N.  Dak.,  are  being 
instrumented  for  long-term  hydrologic  studies. 
The  study  site  is  on  a  regional  topographic  high 
near  the  eastern  edge  of  the  Missouri  Coteau  and  is 
underlain  by  more  than  400  feet  of  glacial  drift, 
largely  silty.  clayey  till.  Long-term  climatic  data 
indicate  the  study  area  is  in  a  water  deficient  area- 
mean  annual  evaporation  exceeds  mean  annual  pre- 
cipitation by  about  18  inches.  Different  methodolo- 
gies are  being  used  to  compare  measurements  and 
estimates  of  each  hydrologic  component  interact- 
ing with  the  lakes  and  wetlands.  For  example,  for  a 
3-month  period  in  1979,  estimates  of  precipitation 
for  the  study  site  using  data  collected  at  National 
Weather  Service  stations  differed  from  that  meas- 
ured by  a  recording  gage  at  the  study  site  by 
several  tenths  of  an  inch  for  14-day  totals  and 
differed  by  more  than  half  an  inch  for  individual 
storms.  Numerical  simulation  analysis  of  regional 
groundwater  fiow  systems  shows  the  study  site  is 
situated  in  a  regional  recharge  area,  but  local 
groundwater  flow  systems  can  discharge  to  lakes 
and  wetlands  within  the  recharge  area.  Instrumen- 
tation at  the  study  site  shows  a  complex  interrela- 
tion of  wetlands  and  groundwater.  Based  on  data 
for  1979  only,  some  wetlands  appear  to  recharge 
groundwater,  some  wetlands  are  flow-through 
types  where  groundwater  enters  one  side  and  sur- 
face water  seeps  to  groundwater  on  the  other  side, 
and  some  wetlands  are  discharge  points  for 
groundwater.  Further,  these  interrelations  vary 
throughout  the  year.  (USGS) 
W81-02919 


WATER-QUALITY  DATA  FROM  TAYLOR 
CREEK  DRAINAGE  BASIN,  EL  DORADO 
COUNTY,  CALIFORNIA,  JULY  1975 
THROUGH  OCTOBER  1976, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div, 

W.  E.  Templin,  D.  B.  Green,  and  R.  F.  Ferreira. 
Available  from  the  OFSS.  USGS  Box  25425,  Fed. 
Ctr.,'  Denver,  CO  80225,  Price:  $12.50  in  paper 
copy.  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1178,  December,  1980.  95  p. 
2  Fig,  16  Tab,  30  Ref 

Descriptors:  'Water  quality,  'Data  collections, 
'Watersheds,  Lakes,  Streams,  Biological  proper- 
ties. Nutrients,  Chemical  properties.  Primary  pro- 
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ductivity,  Sampling,  'Baseline  studies,  Sites,  Eval- 
uation, ♦California,  Taylor  Creek,  El  Dorado 
County. 

Data  were  collected  from  July  1975  through  Octo- 
ber 1976  to  establish  benchmark  water-quality  con- 
ditions in  the  Taylor  Creek  drainage  basin  in  Cali- 
fornia. The  Taylor  Creek  drainage  basin  is  a  high- 
altitude  system  of  lakes  and  streams  which  forms 
one  of  the  tributaries  to  Lake  Tahoe  in  the  Sierra 
Nevada  of  California  and  Nevada.  Sampling  sites 
were  distributed  between  the  upper  and  lower 
reaches  of  the  basin.  Streamflow  and  water-quality 
data  were  collected  at  13  stream  sites.  Water- 
quality  data  and  depth  profiles  were  collected  at 
six  lake  sites.  The  reconnaissance  included  mea- 
surement and  evaluation  of  the  following  selected 
characteristics:  major  chemicals,  nutrients,  fecal 
coliform  bacteria,  phytoplankton,  periphytic  algae, 
benthic  macroinvertebrates,  primary  productivity, 
and  stream  community  diversity.  (USGS) 
W8 1-02920 


HYDROGEOLOGIC  DATA  FOR  SELECTED 
COAL  AREAS,  EAST-CENTRAL  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  S.  Roberts. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,  Denver,  CO  80225,  Price;  $10.50  in  paper 

copy,    $4.00    in    microfiche.    Geological    Survey 

Open-File  Report  80-329  (WRI),  April,  1980.  63  p, 

2  Fig,  4  Tab,  1  Plate. 

Descriptors:  *Hydrologic  data,  'Geology, 
'Groundwater  hydrology,  'Coal  mining  potential. 
Data  collection,  Wells,  Water  level.  Well  data, 
Lithologic  logs,  Water  quality.  Chemical  analysis, 
'Montana,  Resources  development. 

Hydrogeologic  data  were  collected  in  selected 
coal  areas  of  east-central  Montana  to  provide  a 
basis  for  evaluating  the  effects  of  future  coal  devel- 
opment on  the  groundwater  resources.  Inventory 
records  for  916  domestic,  stock,  public  supply, 
commercial,  and  test  wells  are  tabulated  in  the 
report;  the  data  were  collected  principally  from 
1975  through  1976.  The  locations  of  the  wells  are 
shown  on  a  map  at  a  scale  of  1:250,000.  Lithologic 
logs  are  also  included  for  149  wells.  Chemical 
analyses  of  water  samples  from  selected  wells  con- 
sist of  167  samples  analyzed  for  major  cations  and 
anions  and  24  samples  analyzed  for  miscellaneous 
constituents.  (USGS) 
W81-02922 


HYDROLOGY  AND  WATER  QUALITY  OF 
THE  COPPER-NICKEL  STUDY  REGION, 
NORTHEASTERN  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

D.  I.  Siegel,  and  D.  W.  Ericson. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver.  CO  80225,  Price:  $12.25  in  paper 
copy,  $4.00  in  microfiche.  Geological  Survey 
Open-File  Report  80-739  (WRI),  1980.  87  p,  38 
Fig,  22  Tab,  13  Ref,  1  Plate. 

Descriptors;  'Hydrologic  data,  'Water  quality, 
•Copper,  'Nickel,  'Baseline  studies,  Groundwater, 
Groundwater  movement.  Aquifer  characteristics. 
Wells,  Pumping,  Drawdown,  Transmissivity,  Sur- 
face water,  Streamflow,  Flow  characteristics,  Hy- 
drologic budget.  Water  use.  Chemical  analysis, 
'Minnesota,  Northeastern  Minnesota,  Copper- 
Nickel  study  region.  Potential  mining  effects.  Re- 
sources development. 

Data  were  collected  on  the  hydrology  of  the 
Copper-Nickel  study  region  to  identify  the  loca- 
tion and  nature  of  groundwater  resources,  deter- 
mine the  flow  characteristics  and  general  quality  of 
the  major  streams,  and  determine  the  potential 
effects  of  mining  copper  and  nickel  on  the  hydro- 
logic  stream.  Groundwater  generally  occurs  in 
local  flow  systems  within  surficial  deposits  and  in 
fractures  in  the  upper  few  hundred  feet  of  bedrock. 
Yields  commonly  range  from  1  to  5  gallons  per 
minute  from  wells  in  surficial  materials  and  bed- 
rock, but  can  be  as  much  as  1,000  gallons  per 
minute  from  wells  in  the  sand  and  gravel  aquifer 


underlying  the  Embarrass  River  valley.  Ground- 
water generally  is  calcium-magnesium  bicarbonate 
types.  Over  a  mineralized  zone,  groundwater  has 
concentrations  of  copper  and  nickel  greater  than  5 
micrograms  per  liter.  The  average  annual  runoff 
from  streams  in  the  study  area  is  about  10  inches. 
About  60%  of  the  annual  runoff  occurs  during 
snowmelt  in  spring.  Flood  peaks  are  reduced  in 
streams  that  have  surface  storage  available  in  on- 
channel  lakes  and  wetlands.  Specific  conductance 
in  streams  can  exceed  250  micromhos  per  centi- 
meter at  25  Celsius  where  mine  dewatering  supple- 
ments natural  discharge.  Estimated  groundwater 
discharge  to  projected  copper-nickel  mines  ranges 
from  less  than  25  to  about  2,000  gallons  per  minute. 
The  introduction  of  trace  metals  from  future 
mining  activities  to  the  groundwater  system  can  be 
reduced  if  tailings  basins  and  stockpiles  are  located 
on  material  which  has  low  permeability,  such  as 
till,  peat,  or  bedrock.  (USGS) 
W8 1-02925 


WATER  RESOURCES  DATA  FOR  CALIFOR- 
NIA, WATER  YEAR  1979 -VOLUME  1.  COLO- 
RADO RIVER  BASIN,  SOUTHERN  GREAT 
BASIN  FROM  MEXICAN  BORDER  TO  MONO 
LAKE  BASIN,  AND  PACIFIC  SLOPE  BASINS 
FROM  TIJUANA  RIVER  TO  SANTA  MARIA 
RIVER. 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-181448, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Report  CA-79-1, 
January,  1981.  599  p,  6  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport, 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'California,  Colorado  River 
basin.  Southern  Great  Basin,  'Pacific  slope  basins, 
'Southern  California. 

Volume  1  of  water  resources  data  for  the  1979 
water  year  for  California  consists  of  records  of 
stage,  discharge,  and  water  quality  of  streams; 
stage,  contents,  and  water  quality  in  lakes  and 
reservoirs;  and  water  levels  in  wells  in  southern 
California.  This  report  contains  discharge  records 
for  202  gaging  stations,  stage  and  contents  for  26 
lakes  and  reservoirs,  water  quality  got  68  stations, 
and  water  levels  for  150  observation  wells.  Also 
included  are  16  crest-stage  partial-record  stations. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  California.  (USGS) 
W81-02928 


CHANGES  IN  QUALITY  OF  GROUNDWATER 
IN  THE  LINCOLN  AREA,  MONTANA,  1974-79, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-02976 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  AUSTIN,  TEXAS  METROPOLITAN 
AREA,  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

R.  M.  Slade,  Jr.,  M.  E.  Dorsey,  J.  D.  Gordon,  and 

R.  N.  Mitchell. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,   Denver,  CO  80225,   Price:  $29.75  in  paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open  File  Report  80-728,  July,  1980.  229  p,  15  Fig, 

1 1  Tab,  5  Ref. 

Descriptors:  Hydrologic  data,  'Urban  hydrology, 
•Urban  runoff,  'Rainfall-runoff  relationships, 
'Storm  runoff,  Streamflow,  Flow  rates,  Colorado 
River,  Watersheds(Basins),  Groundwater  re- 
sources, Water  quality.  Flood  profiles.  Peak  dis- 
charge. Watershed  management.  Data  collections, 
Texas,  'Austin. 


This  report  contains  rainfall  and  runoff  data  col- 
lected during  the  1978  water  year  for  the  Austin, 
Texas  metropolitan  area.  In  1975,  the  program  was 
expanded  to  include  the  collection  of  water-quality 
data.  In  1978,  the  program  was  expanded  to  in- 
clude a  groundwater  resources  study  of  the  south 
Austin  metropolitan  area  in  the  Balcones  fault 
zone.  The  information  will  be  useful  in  determining 
the  extent  to  which  progressive  urbanization  will 
affect  the  yield  and  mode  of  occurrence  of  storm 
runoff  The  major  streams  in  the  study  area  are  the 
Colorado  River,  Onion  Creek,  Barton  Creek, 
Walnut  Creek,  Bull  Creek,  Boggy  Creek,  Shoal 
Creek,  and  Waller  Creek.  Detailed  rainfall-runoff 
computations  are  presented  for  five  storm  periods 
during  the  1978  water  year.  Water-quality  data  for 
sites  in  the  Austin  metropolitan  area  are  also  given 
in  this  report.  (USGS) 
W8 1-02977 


HYDROLOGIC  DATA  FOR  URBAN  STUDIES 
IN  THE  HOUSTON,  TEXAS,  METROPOLITAN 
AREA,  1978, 

Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

J.  S.  Hutchison,  and  J.  F.  Weigel. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $23.75  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1184,  October,  1980.  184  p, 
14  Fig,  12  Tab,  6  Ref 

Descriptors:  'Urban  hydrology,  'Rainfall-runoff 
relationships,  'Storm  runoff,  'Urban  runoff, 
'Water  quality,  Hydrologic  data.  Small  water- 
sheds, Streamflow,  Flow  rates.  Peak  discharge. 
Flood  profiles.  Watershed  management,  Texas, 
'Houston. 

This  report  contains  rainfall  and  runoff  data  col- 
lected during  the  1978  water  year  for  drainage 
basins  in  the  Houston,  Tex.,  metropolitan  area.  The 
information  will  be  useful  in  determining  the  extent 
to  which  progressive  urbanization  will  affect  the 
yield  and  mode  of  occurrence  of  storm  runoff. 
Rainfall-runoff  computations  are  presented  for 
three  storm  periods  during  the  1978  water  year. 
(USGS) 
W81-02978 


HYDROLOGIC  DATA  FOR  MOUNTAIN 
CREEK,  TRINITY  RIVER  BASIN,  TEXAS,  1978, 

Geological  Survey,  Austin,  TX.  Water  Resources 

Div. 

E.  R.  Carrillo. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,   Denver,   CO   80225,   Price;   $2.50  in   paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open-File  Report  80-744,  April,  1980.  20  p,  1  Fig, 

5  Ref. 

Descriptors:  Hydrologic  data,  'Streamflow, 
Runoff,  'Reservoir  storage,  'Water  quality.  Small 
watersheds,  Texas,  Drainage  area.  Gaging  stations. 
Inflow,  Discharge(Water),  Rainfall,  Chemical  anal- 
ysis, 'Mountain  Creek,  'Trinity  River  basin. 

This  report  is  a  compilation  of  runoff  and  storage 
data  collected  during  the  1978  water  year  in  the 
Mountain  Creek  basin.  Mountain  Creek  drains  the 
northeast  corner  of  Johnson  County,  the  northwest 
corner  of  Ellis  County,  the  southeast  corner  of 
Tarrant  County,  and  part  of  the  southwest  corner 
of  Dallas  County,  Tex.  The  basin  is  30  miles  long 
and  averages  10  miles  in  width.  The  total  drainage 
area  at  the  mouth  is  304  square  miles.  Basin  out- 
flow for  the  1978  water  year  was  3,520  acre-feet 
which  is  only  5%  of  the  18-year  (1960-78)  average 
of  76,070  acre-feet.  Storage  in  Mountain  Creek 
Lake  showed  a  net  loss  of  890  acre-feet  during  the 
water  year.  Rainfall  over  the  study  area  for  the 
1978  water  year  was  about  24  inches,  which  is 
about  10  inches  below  the  mean  annual  rainfall  for 
the  area.  (USGS) 
W8 1-02979 


HEXAVALENT  CHROMIUM  IN  GROUND 
AND  SURFACE  WATERS  NEAR  TELLURIDE, 
COLORADO  --  A  PRELIMINARY  DATA 
REPORT  -, 
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Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-02982 


LITHOLOGIC  LOGS  AND  GEOPHYSICAL 
LOGS  FROM  TEST  DRILLING  IN  PALM 
BEACH  COUNTY,  FLORIDA,  SINCE  1974, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div 

L.  J.  Swayze,  M.  C.  McGovern,  and  J.  N.  Fischer. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $12.25  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-68,  1980.  93  p,  1  Fig,  1  Tab,  4 
Ref. 

Descriptors:  Geology,  *Lithologic  logs,  *Borehole 
geophysics,  Test  wells,  Florida,  *Palm  Beach 
County. 

Test-hole  data  that  may  be  used  to  determine  the 
hydrogeology  of  the  zone  of  high  permeability  in 
Palm  Beach  County,  Fla.,  are  presented.  Litholo- 
gic  logs  from  46  test  wells  and  geophysical  logs 
from  40  test  wells  are  contained  in  this  report. 
(USGS) 
W81-02983 


QUALITY  OF  SURFACE  WATER  AT  SELECT- 
ED SITES  IN  THE  SUWANNEE  RIVER  BASIN, 
FLORIDA,  APRIL  1978  TO  DECEMBER  1979, 

Geological   Survey,   Tallahassee,   FL.   Water   Re- 
sources Div. 
J.  E.  Coffm. 

Available  from  the  OFSS.  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $16.50  in  paper 
copy.  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-76,  1981.  118  p,  33  Fig,  19 
Tab.  13  Ref 

Descriptors:  *Water  quality.  'Surface  water, 
*River  basins.  Monitoring.  Water  sampling.  Sites, 
Data  collections,  Chemical  analysis,  Hydrologic 
data,  Water  analysis.  Florida,  *Suwannee  River 
basin. 

This  report  presents  the  results  of  analyses  of 
water-quality  samples  collected  from  13  surface- 
water  sites  in  the  Suwannee  River  basin  in  Florida 
from  April  1978  to  December  1979.  Samples  col- 
lected routinely  included:  nutrients,  total  organic 
carbon,  and  5-day  biological  oxygen  demand,  bi- 
monthly; trace  metals,  annually.  The  array  of  con- 
stituents sampled  was  expanded  in  October  1978  at 
three  of  the  original  nine  stations  to  provide  qual- 
ity-of-water  information  for  streams  draining  an 
industrial  area:  Rocky  Creek  near  Belmont,  Hunter 
Creek  near  Belmont,  and  Swift  Creek  at  Facil. 
Data  collected  at  these  three  sites  now  include: 
major  chemical  constituents,  six  times  per  year; 
radium-226.  two  times  per  year;  and  trace  metals, 
one  time  per  year.  These  constituents  are  deter- 
mined in  addition  to  nutrients,  total  organic 
carbon,  and  biological  oxygen  demand  which  con- 
tinue to  be  collected  six  times  per  year.  All  results 
of  analyses  of  the  water-quality  samples  collected 
from  April  1978  to  December  1979  remained 
within,  or  near,  previously  measured  ranges  and 
water-quality  iTuctuations  were  similar  to  those 
noted  from  data  collected  since  1970.  (USGS) 
W8 1-02984 


SURFACE-WATER  DATA  FOR  IDAHO,  1971- 

75. 

Geological   Survey.   Boise.   ID.   Water  Resources 

Div. 

Available  from  the  OFSS.  USGS  Box  25425.  Fed. 

Ctr..  Denver.  CO  80225.  Price;  $103.25  in  paper 

copy.    $4.00    in    microfiche.    Geological    Survey 

Open-File  Report  80-2041.  September,   1980.  S.C. 

Cordes.  Compiler.  775  p.  1  Fig. 

Dcscnpiors:  *Idaho.  *Hydrologic  data.  *Surface 
waters.  Gaging  stations.  Streamflow.  Flow  rates. 
Lakes.  Reser\oirs.  Data  collections.  Sites. 

Surface-water  data  for  Idaho  for  the  5-year  period 
1971-1975  are  presented  in  this  report.  Data  consist 
of  242  records  of  stage  or  discharge  of  streams,  and 


contents  of  30  lakes  or  reservoirs.  Also  included 
are  data  for  109  crest-stage  partial-record  stations 
and  194  low-flow  partial-record  stations.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
Idaho.  (USGS) 
W8 1-02991 


WATER-LEVEL  MAP  OF  THE  MISSISSIPPI 
DELTA  ALLUVIUM  IN  NORTHWESTERN 
MISSISSIPPI,  SEPTEMBER  1980, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

B.  E.  Wasson. 

Mississippi  Bureau  of  Land  and  Water  Resources, 

Water  Resources  Map  80-1,  1980.  1  Fig,  3  Ref,  1 

Sheet. 

Descriptors:  *Maps,  'Water  level,  'Groundwater, 
'Alluvial  aquifer.  Aquifer  characteristics.  Deltas, 
Wells,  Water  level  fluctuations.  Pumping,  Irriga- 
tion, Industrial  water,  Groundwater  recharge. 
Groundwater  movement,  Mississippi,  'Mississippi 
Delta. 

Water  levels  were  measured  in  about  500  wells  in 
the  alluvia!  sediments  in  northwestern  Mississippi 
during  the  period  September  8-26,  1980.  Ground- 
water movement  in  the  alluvial  sands  and  gravel  in 
the  Mississippi  River  valley  alluvial  aquifer  is  gen- 
erally southward,  and  large  depressions  in  the  sur- 
face of  the  groundwater  body  were  detected  near 
the  city  of  Cleveland,  the  Sunflower-Leflore 
County  area,  and  northcentral  Tallahatchie 
County.  These  depressions  are  attributed  to  heavy 
agricultural  pumping  for  rice  irrigation  and  catfish 
farming.  Other  smaller  but  deeper  depressions 
were  detected  at  Clarksdale  and  Greenwood-these 
are  attributed  to  year-round  industrial  pumping. 
(USGS) 
W8 1-02996 


AVAILABILITY  OF  SURFACE  WATER  IN  AU- 
TAUGA COUNTY,  ALABAMA, 

Geological    Survey,   Lakewood,   CO.   Water   Re- 
sources Div. 
J.  R.  Willmon. 

Alabama  Geological  Survey  Map  156,  1980.  9  p,  4 
Fig.  1  Tab,  10  Ref 

Descriptors:  'Available  water,  'Surface  water, 
'Streamflow,  'Water  quality,  Flow  rates,  Water 
yield.  Low  flow.  Rainfall-runoff  relationships,  Hy- 
drologic data.  Chemical  analysis.  Water  tempera- 
ture. Potential  water  supply.  Maps,  'Alabama, 
'Autauga  County. 

Autauga  County  comprises  an  area  of  599  square 
miles  in  central  Alabama.  Average  annual  precipi- 
tation in  the  county  is  about  52  inches  or  1.480 
million  gallons  per  day.  About  60%  or  880  million 
gallons  per  day  of  the  precipitation  returns  to  the 
atmosphere  through  evapotranspiration  and  the  re- 
maining 40%  or  600  million  gallons  per  day  runs 
off  in  streams.  Surface  runoff  in  the  county  is  I.O 
million  gallons  per  day  per  square  mile.  Stream- 
flow  is  highest  during  the  winter  and  spring  (Janu- 
ary through  .April),  the  period  of  highest  rainfall 
and  lowest  evapotranspiration.  and  is  lowest  in 
September  and  October.  Average  annual  flow  of 
each  of  the  larger  streams  within  the  county, 
which  include  Mulberry.  Little  Mulberry.  Swift. 
Autauga,  and  Bridge  Creeks,  ranges  from  40  to  240 
million  gallons  per  day;  and  the  median  annual  7- 
day  minimum  flow  of  these  streams  ranges  from  15 
to  55  million  gallons  per  day.  The  Alabama  River, 
which  forms  the  southern  boundary  of  the  county, 
has  an  average  flow  of  14.900  million  gallons  per 
day  and  a  median  annual  7-day  minimum  flow  of 
5.000  million  gallons  per  day  where  it  enters  the 
county.  The  water  in  streams  throughout  the 
county  is  soft  and  has  a  low  mineral  content. 
(USGS) 
W8 1-02997 


WATER  AVAILABILITY  AND  GEOLOGY  OF 
SUMTER  COUNTY,  ALABAMA, 


Geological  Survey,  University,  AL.  Water  Re- 
sources Div. 

M.  E.  Davis,  T.  H.  Sanford,  Jr.,  and  P.  O. 
Jefferson. 

Alabama  Geological  Survey  Map  158,  1980.  69  p, 
7  Fig,  6  Tab,  23  Ref 

Descriptors:  'Available  water,  'Surface  water, 
'Groundwater,  'Water  quality.  Water  yield. 
Stream-flow,  Wells,  Aquifers,  Hydrologic  budget, 
Geohydrology,  Well  data,  Chemical  analysis.  Po- 
tential water  supply,  Hydrologic  data.  Maps,  Eval- 
uation, 'Alabama,  'Sumter  County. 

Geologic  units  that  crop  out  in  Sumter  County, 
Ala.,  include  the  Selma  Group  of  Late  Cretaceous 
age,  the  Midway  and  Wilcox  Groups  of  Tertiary 
age,  and  terrace  deposits  and  alluvium  of  Quater- 
nary age.  Potential  sources  of  large  supplies  of 
groundwater  are  major  aquifers  in  the  Coker, 
Gordo,  and  Eutaw  Formations;  expected  yields  are 
1.5  mgd  (million  gallons  per  day)  or  more  per  well. 
The  average  annual  runoff  originating  in  Sumter 
County  is  about  17  inches  or  0.8  mgd  per  square 
mile.  The  Tombigbee  River,  the  largest  potential 
source  of  surface  water  in  the  county,  has  an 
average  flow  of  about  15,100  mgd  and  a  median 
annual  7-day  low  flow  in  excess  of  900  mgd  where 
it  leaves  the  county.  Noxubee  and  Sucarnoochee 
Rivers  and  their  tributaries  also  are  potential 
sources  of  surface  water.  These  rivers  have  aver- 
age flows  in  excess  of  700  mgd  and  median  annual 
7-day  low  flows  in  excess  of  30  mgd  along  their 
lower  reaches.  Water  from  most  streams  in  the 
county  contains  less  than  30  mg/l  (milligrams  per 
liter)  chloride.  The  hardness  ranges  from  soft  to 
hard.  The  iron  content  and  color  of  the  water  in 
some  streams  may  be  objectionable  for  some  uses. 
Water  from  the  major  aquifers  underlying  the 
northern  part  of  the  county  generally  contains  less 
than  500  mg/l  chloride,  less  than  0.3  mg/l  iron, 
and  is  soft  to  moderatley  hard;  however,  in  the 
central  and  southern  parts  of  the  county,  water 
from  the  major  aquifers  contains  more  than  500 
mg/l  chloride.  Water  from  minor  aquifers  contains 
less  than  20  mg/l  chloride  but  locally  contains 
more  than  0.3  mg/l  iron.  Water  use  in  Sumter 
County  in  1968  was  1.7  mgd,  most  of  which  was 
from  surface-water  sources.  Less  than  1%  of  the 
potential  water  resources  was  being  utilized. 
(USGS) 
W8 1-02998 


AVAILABILITY  OF  SURFACE  WATER  IN 
MONTGOMERY  COUNTY,  ALABAMA, 

Geological   Survey,    Lakewood,   CO.   Water   Re- 
sources Div. 
J.  R.  Willmon. 

Alabama  Geological  Survey  Map  157,  1980.  8  p,  4 
Fig,  1  Tab,  14  Ref 

Descriptors:  'Available  water,  'Surface  water, 
'Streamflow,  'Water  quality.  Flow  rates.  Water 
yield.  Low  flow.  Hydrology,  Rainfall-runoff  rela- 
tionships, Hydrologic  data.  Chemical  analysis. 
Water  temperature.  Potential  water  supply.  Maps, 
'Alabama,  'Montgomery  County. 

Average  annual  precipitation  that  falls  on  Mont- 
gomery County  is  about  50  inches,  or  1,880  mgd 
(million  gallons  per  day).  Approximately  65%  or 
1,220  mgd  of  this  water  returns  to  the  atmosphere 
through  evapotranspiration  and  the  remaining  35% 
or  660  mgd  runs  off  in  streams.  Surface  runoff 
from  the  county  averages  about  0.8  mgd  per  square 
mile.  Streamflow  is  highest  during  the  winter  and 
spring,  December-April,  the  period  of  highest  rain- 
fall and  lowest  evapotranspiration.  The  Alabama 
River  and  Tallapoosa  River,  which  form  the 
northern  boundary  of  the  county,  are  the  largest 
streams  in  the  county.  The  Alabama  River  has  an 
average  flow  of  15.300  mgd  where  it  flows  out  of 
the  county  and  the  Tallapoosa  River  has  an  aver- 
age flow  of  4,200  mgd  where  it  joins  the  Coosa 
River  to  form  the  Alabama  River.  The  median 
annual  7-day  minimum  flow  of  each  stream  ex- 
ceeds 1,000  mgd.  Catoma,  Line,  and  Pintlalla 
Creeks,  the  principal  creeks  in  the  county,  have 
average  flows  of  280  mgd.  250  mgd,  and  210  mgd, 
respectively,  and  each  has  a  median  annual  7-day 
minimum  flow  of  less  than  2  mgd.  Water  in 
streams  in  the  county  is  suitable  for  most  uses.  The 
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water  is  soft  to  hard,  has  a  dissolved-solids  content 
of  less  than  200  mg/1  (milUgrams  per  liter),  and  a 
chloride  content  of  less  than  20  mg/1.  (USGS) 
W8 1-02999 


HYDROLOGIC  AND  LAND-COVER  FEA- 
TURES OF  THE  LOXAHATCHEE  RIVER 
BASIN,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

B.  F.  McPherson,  and  M.  Sabanskas. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Or.,  Denver,  CO  80225,  Price:  $14.75  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1109  (WRI),  1980.  5  Fig,  2 
Tab,  12Ref,  1  Sheet. 

Descriptors:  *Maps,  'Watersheds,  *Land  use, 
*River  basins.  Topography,  Water  management. 
Wetlands,  Agriculture,  Soil  types,  Water  level 
fluctuations.  Salinity,  *Florida,  *Loxahatchee 
River  basin. 

Historically  the  Loxahatchee  River  basin  covered 
about  270  square  miles  in  southeast  Florida.  Today 
the  basin  covers  about  210  square  miles  and  is 
defined  by  both  topography,  manmade  features, 
and  water-management  policies.  About  50%  of  the 
basin  is  wetlands.  Urban  and  agricultural  lands 
cover  17  and  18%  of  the  basin,  respectively.  Soils 
are  predominantly  sandy  and  poorly  drained. 
Water  drains  into  the  estuary,  a  shallow  water 
body  of  about  2  square  miles.  (USGS) 
W8 1-03000 


HOW  TO  COPE  WITH  THE  SDWA/II, 

E.  L.  MacLeman. 

Water  and  Wastes  Engineering,  Vol   17,  No  5,  p 

33-37,  May,  1980.  7  Fig,  1  Tab. 

Descriptors:  *Water  analysis,  *Safe  Drinking 
Water  Act,  *Documentation,  Membrane  filter 
method.  Data  processing.  Regulations,  Water  qual- 
ity. *Potable  water,  Bacteria,  Monitoring,  Sam- 
pling. 

Simplified  forms  are  presented  for  recording  drink- 
ing water  analysis  data  on  chemicals  and  bacteri- 
ological content  obtained  by  the  membrane  filter 
method.  The  National  Interim  Primary  Drinking 
Water  Regulations  require  reporting  at  stated  in- 
tervals. The  forms  are  compatible  with  all  EPA 
Model  States  Information  Systems  and  may  lead  to 
fewer  errors,  less  time  consumed,  easier  compli- 
ance, and  better  management.  (Cassar-FRC) 
W8 1-03209 

8.  ENGINEERING  WORKS 


8A.  Structures 


ANALYTICAL  NOTE:  CATALYTIC  EFFECTS 
OF  SULFUR  AND  OTHER  COMPOUNDS  IN 
THE  AZIDE-IODINE  TEST, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

O.  H.  Tuovinen,  W.  J.  Lapple,  and  D.  M.  Mair. 
Journal   of  the   American   Water   Works   Associ- 
ation, Vol  73,  No  2,  p  126,  February,  1981.  2  Tab, 
3  Ref. 

Descriptors:  'Castings,  'Corrosion  control,  'Sul- 
fides, Corrosion,  'Pipelines,  Pitting(Corrosion), 
Chemical  degradation.  Damages,  Inorganic  com- 
pounds. Sulfur  compounds,  Pyrite. 

In  the  search  for  a  rapid  and  qualitative  field  test 
for  evaluating  soil  aggressiveness  in  pipeline  instal- 
lations via  the  presence  of  reduced  sulfur  in  cast 
iron  corrosion  products,  the  applicability  of  the 
azide-iodide  test  was  appraised.  The  procedure 
involved  flooding  a  sample  on  a  microscope  slide 
with  the  test  solution  (0.46  M  NaN2  in  0.1  N  12) 
followed  by  observation  of  the  gas  evolution  for 
up  to  2  min  under  a  microscope  with  100-fold 
magnification.  The  data  indicate  that  the  azide- 
iodine  reaction  is  readily  catalyzed  by  various 
compounds  of  sulfur.  As  other  compounds  also 
gave  positive  reactions,   this  test   should   receive 


only  limited  use.  Erroneous  data  may  result.  Thus 
it  was  concluded  that  the  test  was  not  sufficiently 
specific  for  testing  reduced  sulfur  compounds  in 
corroded  specimens.  (Baker-FRC) 
W81-03146 


DREDGING  VESSEL, 

Ballast-Nedam  Groep,  N.V.,  Amstelveen  (Nether- 
lands).    (Assignee);     and     Amsterdamse     Ballast 
Bagger  en  Grond  (Netherlands). 
P.  J.  H.  Nieuwendijk. 

U.S.  Patent  No  4,206,057,  5  p,  4  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  1,  p  229,  June  3,  1980. 

Descriptors:  'Patents,  'Dredging,  'Channel  im- 
provement, 'Sediment  control.  Siphons,  Ships, 
Water  quality  control.  Dredging  equipment,  Navi- 
gation. 

The  invention  relates  to  a  dredging  vessel  compris- 
ing a  loading  space  for  receiving  spoil  and  at  least 
two  effluent  devices  for  conducting  the  head  water 
standing  above  the  settled  sand  away.  When  the 
loading  space  is  filled  with  sand  containing  much 
sludge  or  another  pollutant,  the  head  water  will  be 
seriously  polluted.  In  order  to  avoid  pollution  the 
head  water  can  be  conducted  away  beyond  the 
stream  range  around  the  vessel  and  located  near 
the  bottom  so  that  the  particles  floating  in  the  head 
water  will  readily  settle  on  the  ground  and  not 
spread  over  a  large  region.  The  effluent  devices 
are  comprised  of  a  tubular  sheath,  inside  which  is 
telescopically  arranged  a  level-adjustable,  common 
outlet  conduit  which  can  be  withdrawn  into  the 
tubular,  sheath  and  be  brought  out  to  a  consider- 
able distance  below  the  vessel.  The  level-adjust- 
able, common  outlet  conduit  has  an  outlet  extend- 
ing, during  the  loading  operation,  beneath  the 
vessel  and  being  brought  beyond  the  water  stream 
moving  beneath  the  vessel.  (Sinha-OEIS) 
W81-03154 


SB.  Hydraulics 


HYDRAULICS  OF  CLOSED  CONDUIT  SPILL- 
WAYS, PART  XVI:  ELBOWS  AND  TRANSI- 
TIONS  FOR  THE  TWO-WAY   DROP   INLET, 

Science  and  Education  Administration,  Minneapo- 
lis, MN. 

C.  L.  Anderson. 

Advances  in  Agricultural  Technology  AAT-NC-1, 
February,    1979.   47   p,   21    Fig,    11   Tab,   7   Ref. 

Descriptors:  'Cavitation,  'Closed-conduit  flow, 
'Inlets,  'Hydraulic  design,  'Spillways,  Fluid  me- 
chanics. Model  studies,  Hydraulic  properties. 
Energy  loss. 

Cavitation  damage  may  occur  in  tall  closed  con- 
duit spillways.  For  drop  inlet  spillway  entrances,  a 
likely  place  for  cavitation  damage  to  occur  is  in  the 
barrel  just  downstream  from  the  drop  inlet.  The 
objective  of  this  study  is  to  develop  and  evaluate  a 
cavitation-free  elbow  between  the  drop  inlet  and  a 
transition,  and  a  cavitation-free  transition  between 
the  square  cross  section  at  the  elbow  exit  and  a 
circular  barrel.  Six  elbows  (1  through  6)  and  seven 
transitions  (A  through  G)  were  evaluated  using 
both  water  and  air  as  the  test  fluids.  Two  elbo 
shapes,  elbows  3  and  6,  and  two  transition  shapes, 
transitions  A  and  F  are  recommended.  Elbow  3  is 
an  elipse  with  a  curvature  of  2  D  x  D.  Elbow  6  is 
comprised  of  two  circular  arcs.  The  upstream  arc 
has  a  radius  of  D/2  and  an  angle  of  45  degrees. 
The  following  arc  has  a  radius  of  3D/2  and  an 
angle  of  up  to  45  degrees.  Transition  A  is  2D  long, 
has  a  semicylindrical  invert  of  D/2  radius  laid  on 
the  barrel  slope,  plane  vertical  triangular  sides,  a 
plane  isosceles  triangular  top,  and  oblique  quarter 
cones  between  the  vertical  sides  and  the  top.  Tran- 
sition F  is  ID  long,  has  a  plane  isosceles  triangular 
top  with  a  base  of  D  length  at  the  upstream  end 
and  laid  on  the  barrel  slope,  and  warped  sides 
between  the  triangular  top  and  the  barrel.  The 
barrel  entrance  energy  loss  coefficients  for  all  com- 
binations of  elbows  3  and  6  with  transitions  A  and 
F  are  identical  and  vary  only  with  drop  inlet 
length.  The  coefficients  for  elbows  3  and  6  when 


used  with  square  barrels  are  also  identical.  (Moore- 
SRC) 
W8 1-02963 


8C.  Hydraulic  Machinery 


TEST  DRILLING  IN  BASALTS,  LALAMILO 
AREA,  SOUTH  KOHALA  DISTRICT,  HAWAII, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
W.  E.  Teasdale. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $4.00  in  paper 
copv,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1299,  December,  1980.  26  p, 
1 1  Fig. 

Descriptors:  'Core  drilling,  'Basalts,  'Drilling 
equipment.  'Drilling  fluids.  Boreholes,  Ground- 
water, Water  table,  'Hawaii,  South  Kohala  Dis- 
trict. Lalamilo  area. 

Test  drilling  has  determined  that  a  downhole-per- 
cussion  airhammer  can  be  used  effectively  to  drill 
basalts  in  Hawaii.  When  used  in  conjunction  with  a 
foam-type  drilling  fluid,  the  hammer-bit  penetra- 
tion rate  was  rapid.  Continuous  drill  cuttings  from 
the  materials  penetrated  were  obtained  throughout 
the  borehole  except  from  extremely  fractured  or 
weathered  basalt  zones  where  circulation  was  lost 
or  limited.  Cementing  of  these  zones  as  soon  as 
encountered  reduced  problems  of  stuck  tools,  wa- 
shouts, and  loss  of  drill-cuttings.  Supplies  and  lo- 
gistics on  the  Hawaiian  Islands,  always  a  major 
concern,  require  that  all  anticipated  drilling  sup- 
plies, spare  rig  and  tool  parts,  drilling  muds  and 
additives,  foam,  and  miscellaneous  hardware  be  on 
hand  before  starting  to  drill.  If  not.  the  resulting 
rig  downtime  is  costly  in  both  time  and  money. 
(USGS) 
W81-02987 


8G.  Materials 


ANALYTICAL  NOTE:  CATALYTIC  EFFECTS 
OF  SULFUR  AND  OTHER  COMPOUNDS  IN 
THE  AZIDE-IODINE  TEST, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  8A. 
W81-03146 


81.  Fisheries  Engineering 


EFFECTIVENESS  OF  FINE  MESH  CYLINDRI- 
CAL WEDGE-WIRE  SCREENS  IN  REDUCING 
ENTRAINMENT  OF  LAKE  MICHIGAN 
ICHTHYOPLANKTON, 

Consumers  Power  Co.,  Jackson,  MI.  Dept.  of  En- 
vironmental Services. 

I.  H.  Zeitoun,  J.  A.  Gulvas,  and  D.  B.  Roarabaugh. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  1,  p  120-125,  January,  1981.  1 
Fig,  4  Tab,  1 1  Ref. 

Descriptors:  'Fish  eggs,  'Larvae,  'Powerplants, 
Entrainment,  Intakes,  Screens,  Aquatic  life,  Fry, 
'Lake  Michigan,  Fish  management.  Wildlife  man- 
agement, 'Zooplankton,  Ecology. 

Entrainment  of  fish  larvae  and  eggs  into  power 
plant  intakes  was  studied  in  Lake  Michigan  using 
cylindrical  screens  with  2.0-mm  and  9.5-mm  open- 
ings. The  control  was  an  open,  unscreened  pipe. 
Ambient  concentrations  of  ichthyoplankton  were 
determined  by  tow  net  collection.  About  90%  of 
the  fish  larvae  (rainbow  smelt,  alewife,  and  yellow 
perch)  escaped  entrainment.  primarily  by  avoid- 
ance and  to  a  lesser  extent  by  screen  exclusion. 
There  was  no  significant  difference  between  the 
two  screen  sizes  with  respect  to  aquatic  life  en- 
trained. During  the  June-August  1979  studies,  eggs 
reached  a  maximum  of  241  eggs  per  1.000  cu 
meters,  compared  with  5.9  eggs  per  1.000  cu 
meters  collected  in  tow  samples.  Overall  larvae 
entrainment  was  12.5  per  1.000  cu  meters  through 
the  screens  and  18.3  per  1.000  cu  meters  through 
the  open  pipe;  lar\ae  collected  in  tows  were  149.4 
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per  1,000  cu  meters.  Entrarnment  varied  with  spe- 
cies, month  and  time  of  day.  In  August  entrain- 
ment  of  minnows  was  less  than  in  June  and  July 
because  they  were  better  able  to  detect  the  screens 
and  swim  away  from  the  currents.  Larvae  also 
migrated  offshore  as  they  grew  larger.  (Cassar- 
FRC) 
W81-03126 


GROUNDWATER  IS  BEST  FOR  HATCHERY 
FISH, 

P.  W.  Querna. 

Johnson  Drillers  Journal,  Vol  52,  No  6,  p  7,  10,  11, 

November/December,  1980. 

Descriptors:  *Water  wells,  *Fish  hatcheries.  Wells, 
*Groundwater,  Water  quality.  Water  temperature. 
Drilling,  Snake  River,  Washington,  Marmes  Rock 
Shelter,  Dams,  Lower  Monumental  Dam, 
Aquifers,  Spokane  flood  aquifer. 

The  Lyons  Ferry  Fish  Hatchery  on  the  Snake 
River  in  southeast  Washington  is  supplied  with 
water  from  8  production  wells  drilled  starting  in 
1978  under  supervision  of  the  Corps  of  Engineers. 
The  water  source,  the  Spokane  Flood  sand  and 
gravel  aquifer,  was  discovered  during  work  to 
preserve  the  Marmes  Rock  Shelter  archeological 
dig  from  the  rising  waters  of  the  Lower  Monumen- 
tal Dam  on  the  Snake  River.  Water  temperature  m 
the  frrst  2  test  16  inch  wells  was  51  to  56F. 
Analyses  showed  acceptable  levels  of  pesticides, 
chemicals  and  bacteria.  Total  requirement  for  the 
hatchery  is  48,000  gallons  per  minute.  (Cassar- 
FRC) 
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B.  H.  Monk,  C.  W.  Long,  and  E.  M.  Dawley. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  765-768,  November,  1980.  2  Fig, 
1  Tab,  8  Ref. 

Descriptors:  *Supersaturation,  *Siphons,  *Water 
pollution  treatment.  Degassing  water,  Turbulent 
flow.  Feasibility  studies.  Hydraulic  equipment.  Ni- 
trogen, 'Fisheries,  Engineering,  Fish  diseases. 

The  ability  of  siphons  to  degas  water  was  evaluat- 
ed in  an  effort  to  find  a  simple  solution  to  the 
problem  of  supersaturation.  During  tests  the  fol- 
lowing were  varied:  the  vacuum  head,  the  hydrau- 
lic or  static  head,  the  length  of  the  siphon  apex, 
turbulence,  and  the  dissolved  gas  content  of  the 
water  supply.  The  siphons  tested  did  an  effective 
job  of  degassing  water.  Siphons  of  unmodified 
hoses  with  a  5.1  cm  hose  ID  (61.0  m  long)  de- 
creased nitrogen  saturation  from  115%  to  87%  in 
about  30  seconds.  Increased  turbulence,  induced 
by  reducing  the  diameter  of  the  siphon,  increasing 
the  water  velocity  within  the  same  size  siphon,  or 
adding  static  mixers,  enhanced  degassing  efficien- 
cy. 5.1 -cm  hoses  were  more  efficient  than  10.2-cm 
hoses,  probably  because  of  greater  turbulence. 
Static  mixers  in  a  4.6-m  long  apex  lowered  gas 
content  from  113  to  90%  in  less  than  5  seconds, 
whereas  the  10.2-cm  ID  siphon  with  35.1  m  of 
coiled  hose  at  the  apex  required  30  seconds  to 
lower  gas  content  from  1 1 1  to  94%.  Turbulence 
appeared  to  be  more  important  than  length  of 
treatment.  (Small-FRC) 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
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American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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2A.  General 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  EXECUTIVE 
SUMMARY, 

South  Carolina  Wildlife  and  Marine  Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
M.  D.  McKenzie,  and  L.  A.  Barclay. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Stock  No  024-010-00590-4.  Fish 
and  Wildlife  Service,  Office  of  Biological  Services, 
Report  FWS/OBS-79/45,  December,  1980.  58  p, 
33  Fig,  7  Tab,  2  Ref  14-16-0009-77-016. 

Descriptors:  'Coasts,  'Ecology,  'Environmental 
effects,  'Wildlife,  Social  aspects,  Economic  as- 
pects. Baseline  studies.  Model  studies,  Food  chains. 
Fish,  Habitats,  'Sea  Island  area.  South  Carolina, 
Georgia. 

The  Sea  Island  Coastal  Region  of  South  Carolina 
and  Georgia  is  rich  in  natural  resources,  including 
moderate  climate,  dramatic  scenic  qualities,  fertile 
soils,  water,  fish,  wildlife  and  minerals.  This  eco- 
logical characterization  is  designed  to  yield  prod- 
ucts that  will  assist  decisionmakers  in  evaluating 
and  predicting  impacts  of  man-induced  perturba- 
tions (such  as  water  resource  projects),  and,  in 
general,  coastal  zone  planning.  The  study  identifies 
critical  habitats  and  sensitive  life  history  stages  of 
important  species,  addresses  functional  interactions 
at  the  habitat  level,  and  provides  socioeconomic 
information  relative  to  the  coastal  environment.  To 
accommodate  the  broadest  range  of  potential  users, 
a  three-tier  conceptual  model  presentation  is  used 
and  includes  the  following  elements  for  each  eco- 
system: a  technical  energese  model  demonstrating 
energy  flow;  a  less  technical  pictoral  model  of  the 
same  ecosystem  illustrating  representative  flora 
and  faima;  and  a  representative  food  web  indicat- 
ing trophodynaraics  within  the  subject  ecosystem. 
The  seven  major  ecosystems  found  in  the  Sea 
Island  Coastal  Region  are:  coastal  marine,  mari- 
time, estuarine,  riverine,  lacustrine,  palustrine  and 
upland.  Biological  components  of  these  seven  eco- 
systems are  extremely  diverse  and  complex.  Of 
particular  importance  to  the  socioeconomic  base  of 
the  coastal  area  is  the  fact  that  individuals,  popula- 
tions, and  communities  are  not  static  entitles;  they 
change  in  direction,  influenced  at  least  partly  by 
their  history  and  environment.  (Moore-SRC) 
W8 1-033 13 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  VOLUME  I; 
PHYSICAL  FEATURES  OF  THE  CHARACTER- 
IZATION AREA. 

South  Carolina  Wildlife  and  Marine  Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Stock  No  024-010-00590-4.  Fish 
and  Wildlife  Service,  Office  of  Biological  Services, 
Report  FWS/OBS-79/40,  December,  1980.  230  p, 
61  Fig,  38  Tab,  219  Ref,  4  Append.  14-16-0009-77- 
016. 

Descriptors:  'Coasts,  'Resources  management. 
Climatic  data.  Geology,  Hydrology,  Erosion,  Phy- 
siographic provinces.  Baseline  studies.  Ecology, 
Environmental  effects,  Groundwater,  Water  use, 
•Physical  analysis,  'Sea  Island  area,  South  Caroli- 
na, Georgia. 

A  significant  trend  in  the  management  and  devel- 
opment of  coastal  resources  is  the  growing  realiza- 
tion that  rational  decisions  and  final  judgements 
can  be  made  only  when  all  available  information 
on  local  environmental  conditions  is  considered. 
As  part  of  ecological  characterization  of  the  Sea 
Island  Coastal  Region,  detailed  information  is  pro- 
vided for  physical  features  such  as  climate,  physio- 
graphy, geologic  history,  geologic  structure,  coast- 
al and  nearshore  erosion  and  deposition,  hydrol- 
ogy, and  descriptions  of  individual  coastal  islands. 
Whenever  possible,  historical  data  have  been  in- 
cluded for  comparison   with  current  data  or  to 


illustrate  long-term  trends.  Future  plans  for  devel- 
opment have  also  been  included.  Groundwater 
may  well  be  the  most  important  mineral  resource 
in  the  Sea  Island  Coastal  Region;  approximately 
1.44  X  10  to  the  9th  power  1/day  are  being  pumped 
for  municipal  and  industrial  use.  The  depth  of  the 
water  table  and  drainage  characteristics  are  par- 
ticularly important  in  determining  the  value  and 
vulnerability  of  Sea  Island  Coast  Region  soils  to 
potential  uses  by  man.  The  whole  region  is  quite 
complicated  with  respect  to  geology  chemistry, 
and  ecology.  Man-induced  alterations  have  further 
complicated  the  situation,  with  significant  environ- 
mental impact.  These  man-made  coastal  alterations 
in  the  region  are  related  primarily  to:  agriculture; 
dredging  and  filling;  dune  destruction;  water  utili- 
zation for  effluent  discharge,  power  generation, 
and  related  water  development  projects;  insect 
control  activities;  upstream  activities;  and  recrea- 
tion. (Moore-SRC) 
W81-03314 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  VOLUME  II;  SO- 
aOECONOMIC  FEATURES  OF  THE  CHAR- 
ACTERIZATION AREA. 

South  Carolina  Wildlife  and  Marine  Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Stock  No  024-010-00590-4.  Fish 
and  Wildlife  Service,  Office  of  Biological  Services, 
Report  FWS/OBS-79/41,  December,  1980.  345  p, 
36  Fig,  180  Tab,  390  Ref.  14-16-0009-77-016. 

Descriptors:  'Coasts,  'Social  aspects,  'Economic 
aspects,  'Natural  resources,  Environment,  Agri- 
culture, Wildlife,  Urbanization,  Energy,  Water  re- 
sources development.  Recreation,  Industrial  devel- 
opment. Transportation,  Utilities,  'Sea  Island  area. 
South  Carolina,  Georgia. 

There  are  a  number  of  socioeconomic  changes 
occurring  simultaneously  in  the  Sea  Island  Coastal 
Region  of  South  Carolina  and  Georgia.  Although 
it  is  difficult  to  isolate  the  effects  of  any  single 
changing  force,  it  is  likely  that  they  are  all  closely 
interrelated  in  producing  new  demands  on  natural 
resources  of  the  study  area.  Basically,  the  Sea 
Island  Coastal  Region  has  developed  over  the  last 
three  centuries  into  an  ecosystem  that  is  strongly 
influenced  by  agriculture,  urbanization,  and  natural 
factors.  The  natural  system,  composed  of  seven 
major  ecosystems  and  a  combination  of  energy 
sources,  directly  influences  the  agricultural  and 
urban  systems  through  a  flow  of  natural  resources, 
such  as  land,  water,  and  oxygen.  Natural  resources 
are  needed  by  the  socioeconomic  environment  for 
nutrient  exchange,  biological  diversity,  habitat 
maintenance,  wildlife  productivity,  and  environ- 
ment quality.  Data  are  presented  on  population, 
labor  force  characteristics  and  trends,  transporta- 
tion, industrial  development,  agricultural  practices, 
public  utilities,  energy  resources,  fish  and  wildlife 
conservation  and  utilization,  and  recreational  re- 
sources. The  information  provided  may  be  useful 
to  public  decision  makers,  planners,  field  biologists 
and  other  citizens  in  formulating  coastal  resource 
management  strategies.  (Moore-SRC) 
W8 1-033 15 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  VOLUME  III; 
BIOLOGICAL  FEATURES  OF  THE  CHARAC- 
TERIZATION AREA. 

South  Carolina  Wildlife  and  Marine  Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Stock  No  024-010-00590-4.  Fish 
and  Wildlife  Service,  Office  of  Biological  Services, 
Report  FWS/OBS-79/42,  December,  1980.  645  p, 
85  Fig,  155  Tab,  1400  Ref,  Append.  14-16-0009-77- 
016. 

Descriptors:  'Coasts,  'Ecosystems,  'Resources 
management,  'Environmental  effects.  Ecology, 
Wildlife,  Habitats,  Model  studies.  Animal  popula- 
tions, Plant  populations,  Aquatic  environment,  Es- 
tuarine environment,  Baseline  studies,  'Sea  Island 
area.  South  Carolina,  Georgia. 


Recognition  of  the  need  for  an  ecological  ap- 
proach in  managing  coastal  resources  has  devel- 
oped from  increasing  evidence  that  man's  utiliza- 
tion of  this  environment  has  brought  about  major, 
yet  often  subtle,  changes  in  the  functioning  of 
ecosystems.  These  functional  relationships  must  be 
understood  in  order  to  perpetuate  the  economic, 
aesthetic,  and  biological  values  of  coastal  ecosys- 
tems. This  ecological  characterization  of  the  Sea 
Island  Coastal  Region  of  South  Carolina  and  Geor- 
gia is  at  the  macroecosystem  level  and  is  organized 
along  both  structural  and  functional  lines.  The 
study  area  includes  the  coastal  tier  of  counties  in 
South  Carolina  and  Georgia  and  the  adjacent  low- 
land counties.  The  study  area  was  divided  into  the 
following  seven  macroecosystems  for  characteriza- 
tion: coastal  marine,  maritime,  estuarine,  riverine, 
palustrine,  lacustrine,  and  upland.  Biotic  compo- 
nents are  described  along  ecological  lines.  This 
approach  facilitates  the  treatment  of  major  com- 
munity or  habitat  types,  and  generally  deals  with 
organisms  at  the  population  level.  Functional  rela- 
tionships and  areas  of  ecological  sensitivity  are 
stressed.  Because  conceptual  models  are  particular- 
ly valuable  in  identifying  ecosystem  components 
and  in  relating  their  functional  significance  and 
regulatory  processes,  exemplary  models  are  pro- 
vided. (Moore-SRC) 
W81-03316 


INSTITUTIONAL  SUPPORT  OF  WATER  RE- 
SOURCE MODELS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7C. 
W81-03318 


DETERMINATION  OF  LAND  USE  FROM  SAT- 
ELLITE IMAGERY  FOR  INPUT  TO  HYDRO- 
LOGIC  MODELS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  7B. 
W81-03319 


TRRL  AND   UNIT  HYDROGRAPH   SIMULA- 
TIONS COMPARED  WITH  MEASUREMENTS 
IN  AN  URBAN  CATCHMENT, 
Water  Research  Centre,  Marlow  (England). 
D.  W.  Williams,  R.  J.  Cameron,  and  G.  P.  Evans. 
Journal  of  Hydrology,  Vol  48,  No  1/2,  p  63-70, 
August,  1980.  4  Fig,  5  Ref 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, 'Hydrographs,  'Urban  runoff.  Runoff, 
Storm  runoff.  Mathematical  models. 

The  quantity  of  storm  runoff  from  a  sewered  urban 
catchment  was  modeled  using  the  Transport  and 
Road  Research  Laboratory  hydrograph  method 
and  the  unit  hydrograph  method.  Both  methods 
produced  simulated  hydrographs  which  agreed 
well  with  the  measured  hydrograph  for  a  test 
event,  a  rainfall  of  26.8  mm  within  9  hours,  peak 
intensity  10.8  mm  per  hour.  The  peak  was  underes- 
timated in  both  models  by  26-30%,  and  flows  at 
the  start  of  the  storm  were  over-estimated.  (Cassar- 
FRC) 
W8 1-03435 


FLOOD  HYDROGRAPH  SIMULATION 
MODEL, 

Macdonald  Coll.  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

N.  Foroud,  and  R.  S.  Broughton. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  139-172, 

January,  1981.  20  Fig,  10  Tab,  25  Ref 

Descriptors:  'Model  studies,  'Rainfall-runoff  rela- 
tionships, Hydrographs,  Design  flood,  Basins,  Wa- 
tersheds, Storms,  Rainfall,  Runoff,  Floods,  'Flood 
hydrographs,  Hydrology,  Small  watersheds.  River 
basins,  'Flood  forecasting.  Peak  discharge.  Flow. 

A  model  for  predicting  the  design  flood  hydro- 
graph  and  peak  discharge  for  small  watersheds 
takes  into  account  both  basin  and  storm  character- 
istics, such  as  variation  or  areal  distribution  of  a 
moving  rainstorm,  rainfall  duration,  and  time  and 
spatial  distribution  of  excess  rainfall.  The  physical 
aspects  of  this  model  are  expressed  by  dividing  the 
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basin  into  isochronal  subareas.  Data  from  39 
storms  in  4  subareas  of  the  Yamaska  River, 
Canada,  were  used  to  develop  the  model.  It  was 
tested  on  the  Runnets  watershed,  not  used  in  de- 
velopment of  the  model,  and  results  were  in  good 
agreement  with  observed  data.  (Cassar-FRC) 
W8 1-03437 

2B.  Precipitation 

COASTAL-INLAND  DISTRIBUTIONS  OF 
SUMMER  AIR  TEMPERATURE  AND  PRE- 
CIPITATION IN  NORTHERN  ALASKA, 

Cold    Regions   Research   and    Engineering    Lab., 

Hanover,  NH. 

R.  K.  Haugen,  and  J.  Brown. 

Arctic  and  Alpine  Research,  Vol  12,  No  4,  p  403- 

412,  November,  1980.  6  Fig,  3  Tab,  22  Ref 

Descriptors:  *  Precipitation,  *Coastal  plains, 
•Alaska,  *Air  temperature,  *Summer,  Tempera- 
ture, Arctic,  Cold  regions.  Tundra,  Distribution 
patterns. 

Although  summer  air  temperatures  measured 
during  1975-78  on  the  coast  of  the  Alaskan  Arctic 
Coastal  Plain  were  less  than  inland  temperatures 
(3.7C  on  the  coast  at  Barrow  vs.  8.7C  48  km  from 
the  coast),  precipitation  differences  were  less  dis- 
tinct. Inland  precipitation  may  be  slightly  greater. 
However,  the  nature  of  precipitation  is  different 
between  coastal  and  inland  sites.  Near  the  coast, 
trace  precipitation  (less  than  0.005  in)  occurs  fre- 
quently, on  about  half  the  days  for  which  precipi- 
tation is  recorded.  The  measured  summer  precipi- 
tation should  be  increased  by  a  factor  of  1.1  to 
account  for  this  trace  precipitation,  which  is  nor- 
mally unreported.  (Cassar-FRC) 
W8 1-03461 

2C.  Snow,  Ice,  and  Frost 


THE    EFFECT    OF    SNOW    DRIFTING    ON 
GAMMA  SNOW  SURVEY  RESULTS, 

Saskatchewan  Dept.  of  the  Environment,  Regina. 
For  primary  bibliographic  entry  see  Field  7B. 
W8 1-03432 


HYDROLOGY  OF  A  SMALL  LAKE  IN  THE 
CANADIAN  HIGH  ARCTIC, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 
M.  K.  Woo. 

Arctic  and  Alpine  Research,  Vol  12,  No  2,  p  227- 
235,  May,  1980.  9  Fig,  11  Ref 

Descriptors:  ♦Permafrost,  *Lakes,  *Arctic,  Snow- 
melt,  Hydrologic  budget.  Ice,  Evaporation, 
Runoff,  Rainfall,  Flow,  Discharge,  Ice  jams,  Melt- 
ing, Canada,  Hydrology,  Cold  regions. 

The  hydrologic  processes  acting  upon  a  small  lake. 
Three  Mile  Lake,  in  the  continuous  permafrost 
area  of  Northwest  Territories  in  Arctic  Canada 
were  examined.  This  information  has  applications 
because  lakes  of  this  type  sometimes  provide  water 
supply  to  northern  communities  and  support  fish 
and  wildlife.  The  lake,  surface  area  0.2  sq  km,  has  a 
maximum  depth  exceeding  10  meters  with  a  5 
meter  deep  sill  across  the  middle.  The  snowmelt 
period  in  July  produces  large  lake  level  rises  with 
enhanced  lake  ice  disintegration  because  the  out- 
flow channel  is  blocked  by  snowdrifts.  During  the 
outflow  breakup  period,  lasting  for  several  days, 
the  lake  discharges  over  75%  of  its  annual  outflow. 
The  summer  period  occurs  as  ice  cover  disappears 
and  evaporation  becomes  an  important  source  of 
water  loss.  Rainfall  and  runoff  from  summer 
storms  replenish  evaporation  losses.  The  winter 
period  begins  in  September  with  ice  formation  on 
the  lake  surface.  Ice  cover  reaches  a  maximum 
thickness  of  2.4  meters.  (Cassar-FRC) 
W8 1-03459 


THE  SNOW   COVER   OF  SEA   ICE  DURING 
THE  ARCTIC  ICE  DYNAMICS  JOINT  EXPERI- 
MENT, 1975  TO  1976, 
A.  M.  Hanson. 


Arctic  and  Alpine  Research,  Vol  12,  No  2,  p  215- 
226,  May,  1980.  6  Fig,  6  Tab,  9  Ref 

Descriptors:  *Snow  surveys,  *Ice,  *Sea  ice.  Snow 
cover.  Snowfall,  Snowmelt,  Analytical  techniques, 
Arctic  Ice  Dynamics  Joint  Experiment,  Sampling. 

Snow  depths  were  measured  during  the  Arctic  Ice 
Dynamics  Joint  Experiment  on  sea  ice  northeast  of 
Point  Barrow,  Alaska,  at  73-77  degrees  latitude 
during  1975-76.  In  May  1975,  the  mean  snow  depth 
on  ice  floes  varied  from  0.20  to  0.28  meters.  The 
mean  snowfall  for  1974-75  was  calculated  to  be 
about  1.5  meters,  of  which  40%  fell  during  the 
summer.  Summer  snowfall  prolonged  the  melting 
of  the  initial  snow  cover.  As  snow  melting  pro- 
gressed, ice  was  exposed,  from  5%  on  June  21  to 
90%  by  July  13.  The  1975-76  snow  season  began  in 
August  30  and  reached  67%  of  its  depth  by  the  end 
of  October.  Snow  depth  measurements  showed 
that  the  wind  moved  the  snow  from  floes  to  rough 
ice,  where  snow  depth  was  50%  greater.  A  sample 
most  representative  of  a  winter's  snowfall  accumu- 
lationis  that  taken  near  the  center  of  a  very  large 
floe  (one  greater  than  20  sq  km).  (Cassar-FRC) 
W8 1-03460 


2E.  Streamflow  and  Runoff 


MODELING  SOIL  WATER  CONTENTS  AND 
THEIR  EFFECTS  ON  STREAM  FLOW  IN  KEN- 
TUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2G. 
W8 1-03260 


INVESTIGATION  OF  SOIL  CONSERVATION 
SERVICE  URBAN  HYDROLOGY  TECH- 
NIQUES, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 

D.  G.  Altman,  W.  H.  Espey,  Jr.,  and  A.  D. 

Feldman. 

Hydrologic  Engineering  Center,  Davis,  California, 

Technical  Paper  No  77,  May,  1980.  13  p,  5  Fig,  4 

Tab,  18  Ref 

Descriptors:  *Urban  hydrology,  *Urban  runoff, 
•Mathematical  studies,  *Flood  peak,  *Runoff  fore- 
casting, Urban  watersheds.  Soil  properties.  Predic- 
tion, Urbanization,  Discharge  hydrographs. 

Data  and  information  are  provided  to  improve 
understanding  of  the  advantages  and  limitations  of 
the  Soil  Conservation  Service's  (SCS)  urban  hy- 
drologic techniques.  Four  watersheds,  two  urban 
and  two  undeveloped,  were  studied.  For  each  wa- 
tershed the  SCS  runoff  curve  numbers  and  hydro- 
graph  lag  times  were  determined  and  the  'calculat- 
ed' values  compared  with  the  'optimized'  values. 
These  calculated  and  optimized  values  were  used 
to  generate  synthetic  peak  discharge  frequency 
curves,  which  were  compared  with  annual  series 
frequency  curves.  In  four  of  the  six  watershed 
conditions  studied  the  optimized  curve  numbers 
were  greater  than  the  calculated.  There  was  con- 
siderable variability  in  the  optimized  values  for 
both  curve  numbers  and  lag  times.  The  undevel- 
oped watersheds  had  greater  proportions  of  soils 
with  a  high  runoff  potential.  The  frequency  curves 
generated  from  the  optimized  values  were  higher 
than  those  generated  from  the  calculated  values. 
The  SCS  methods  may  provide  relatively  low  peak 
discharge  estimates,  but  these  generalized  tech- 
niques have  potential  in  predicting  effects  of  urban- 
ization on  flood  discharges.  (Brambley-SRC) 
W8 1-033 17 


CORPS  OF  ENGINEERS'  EXPERIENCE  WITH 
AUTOMATIC  CALIBRATION  OF  A  PRECIPI- 
TATION-RUNOFF MODEL, 

Army  Corps  of  Engineers  Hydrologic  Engineering 
Center,  Davis,  CA. 

D.  T.  Ford,  E.  C.  Morris,  and  A.  D.  Feldman. 
Technical  Paper  No  70,  May,  1980.  10  p,  2  Fig,  3 
Tab,  20  Ref. 

Descriptors:  •Rainfall-runoff  relationships,  'Com- 
puter models.  Computer  programs.  Automation, 


•Model  studies,  Mathematical  studies.  Watershed 
management,  Flood  control,  Channels,  Reservoirs, 
Simulation. 

To  satisfy  the  need  for  a  precipitation-runoff  model 
for  application  in  water  resources  planning  and 
management,  the  computer  program  HEC-1  was 
developed.  This  model  includes  algorithms  to  ac- 
complish the  following  tasks  necessary  to  simulate 
watershed  response:  determine  effective  precipita- 
tion; compute  the  subarea  runoff  due  to  the  effec- 
tive precipitation;  and  route  and  combine  the  sub- 
area  runoff  hydrographs.  In  addition,  HEC-1  in- 
cludes the  capability  to  determine  automatically 
the  parameters  of  the  functions  employed  in  the 
simulation.  This  is  accomplished  using  Newton's 
technique  to  minimize  a  weighted  least-squares  ob- 
jective function.  Currently,  alternative  optimiz- 
ation techniques  and  alternative  objective  func- 
tions are  being  evaluated.  The  parameter  estima- 
tion capability  of  program  HEC-1  has  been  em- 
ployed in  applications  focused  on  modelling  the 
impact  of  basin  modifications,  of  channel  improve- 
ments, of  various  flood  control  measures,  and  on 
developing  frequency  curves  for  ungaged  water- 
sheds. The  parameter  estimation  technique  of 
HEC-1  has  been  extended  recently  to  update  se- 
quentially parameter  estimates  for  flood  forecast- 
ing. In  these  applications,  computed  reservoir  in- 
flows and  observed  mean  areal  precipitation  availa- 
ble at  the  time  of  forecast  are  used  to  estimate 
model  parameters.  These  parameters  are  used  then 
to  estimate  future  reservoir  inflows,  using  the  simu- 
lation capability  of  the  program.  The  results  of  the 
appUcations  are  satisfactory  for  application  to 
flood-control  reservoir  operation.  (Brambley-SRC) 
W8 1-03320 


CURVATURE  CORRECTIONS  IN  OPEN 
CHANNEL  FLOW, 

Concordia   Univ.,   Montreal   (Quebec).    Dept.   of 

Civil  Engineering. 

M.  S.  Nasser,  P.  Venkataraman,  and  A.  S. 

Ramamurthy. 

Canadian  Journal  of  Civil  Engineering,  Vol  7,  No 

3,  p  421-431,  September,  1980.  12  Fig,   1  Tab,  8 

Ref. 

Descriptors:  *Channel  flow,  *Mathematical  stud- 
ies. Curvilinear  flow.  Flow  characteristics,  Pres- 
sure head.  Flow  resistance,  Conveyance  structures. 
Water  conveyance.  Streams,  *Channel  morphol- 
ogy. Stress-strain  curves. 

Curvilinear  flow  in  open  channels  was  studied 
mathematically  and  in  practice.  The  pressure  head 
coefficient  and  pressure  force  coefficient  used  to 
account  for  curvature  effects  utilizing  the  energy 
approach  and  the  momentum  approach  respective- 
ly are  shown  to  be  related  by  a  simple  expression: 
Force  coefficient  =  2  (pressure  coefficient)  -  1. 
Since  the  pressure  force  coefficient  is  readily  ob- 
tained, the  energy  approach  may  be  easily  applied 
to  curvilinear  flow  problems.  Calculations  were 
verified  by  experiments  conducted  on  a  simple 
bottom  slot  and  for  the  case  of  a  free  overfall. 
(Cassar-FRC) 
W8 1-03423 


ON  THE  OCCURRENCE  AND  IMPORTANCE 
OF  PARETIAN-TAILED  DISTRIBUTIONS  IN 
HYDROLOGY, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

I.  D.  Ochoa,  M.  C.  Bryson,  and  H-W.  Shen. 

Journal  of  Hydrology,  Vol  48,  No  1/2,  p  53-62, 

August,  1980.  4  Fig,  4  Tab,  6  Ref. 

Descriptors:  *Paretian  tails,  •Statistical  studies, 
•Flood  recurrence  interval.  Peak  annual  discharge. 
River  forecasting.  Flood  frequency.  Hydrology, 
Forecasting. 

Type  I  and  Type  II  extreme  value  distributions 
were  used  to  compare  the  tail  behavior  of  empiri- 
cal flood  data  from  gauging  stations  in  the  South- 
west, California,  the  North-Central  states,  and  the 
East.  Type  II  provided  a  better  fit  in  286  of  the  407 
cases,  suggesting  that  Paretian  or  heavy-tailed  dis- 
tributions occur  very  often.  Graphs  show  that  in- 
correct assumptions  in  tail  behavior  can  lead  to 
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enormous  errors  in  estimating  the  frequency  of 
occurrence  of  extreme  events.  Although  it  is  un- 
likely that  real  flood  data  will  be  accurately  mod- 
eled by  either  Type  1  or  Type  II,  the  2  cases 
appear  to  represent  reasonable  upper  and  lower 
limits.  (Cassar-FRC) 
W8 1-03434 


FXOOD        HYDROGRAPH         SIMULATION 
MODEL, 

Macdonald  Coll.  Ste.  Anne  de  Bellevue  (Quebec). 
Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-03437 


APPLICATION  OF  ADVANCES  IN  FLOOD 
FREQUENCY  ANALYSIS, 

Pima  County  Dept.  of  Transportation;  and  Pima 

Flood  Control  District,  Tucson,  AZ. 

B.  M.  Reich,  and  K.  G.  Renard. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  67-74, 

February,  1981.  10  Fig,  1  Tab,  23  Ref 

Descriptors:  *Flood  frequency,  'Computer  pro- 
grams, 'Design  flood.  Graphical  analysis.  Prob- 
ability, Ephemeral  streams.  Flood  forecasting.  Hy- 
drology, Model  studies.  Mathematical  models,  Hy- 
drographs.  Synthetic  hydrology.  Streams,  Runoff, 
Forecasting. 

Computer  programs  for  flood  frequency  analysis 
are  widely  available.  Serious  errors  can  result  from 
blindly  accepting  results  of  these  methods.  The 
authors  advocate  use  of  visual  representation  of 
floods  on  frequency  paper  with  compatible  scales. 
The  Cunnane  plotting  position  used  in  this  paper  is 
better  than  the  WeibuU  equation,  having  a  math- 
ematically sound  basis  for  locating  observed  floods 
on  an  assumed  probability.  Mathematical  modeling 
can  lead  to  serious  errors  in  selecting  a  100  year 
flood,  whereas  graphical  display  of  observed  flood 
series  using  different  papers  can  select  a  probability 
distribution  which  allows  extending  relatively 
short  flood  series  with  a  straight  line  to  select  a 
reasonable  design  storm.  Graphical  interpretations 
can  also  be  useful  in  an  evaluation  of  infrequent 
floods  in  ephemeral  streams.  (Cassar-FRC) 
W81-03556 


2F.  Groundwater 


HYDROGEOLOGIC    DATA    FROM    NORTH- 
CENTRAL  KANSAS, 

Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03278 


AN  ECONOMICAL  APPROACH  TO  DETER- 
MINING THE  EXTENT  OF  GROUND-WATER 
CONTAMINATION  AND  FORMULATING  A 
CONTAMINANT  REMOVAL  PLAN, 

California  State  Dept.  of  Water  Resources,  Monte- 
rey Park. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-03409 


FAULT  CONTROLLED  GROUND-WATER  CIR- 
CULATION UNDER  THE  COLORADO  RIVER, 
MARBLE  CANYON,  ARIZONA, 

Wyoming  Univ.,  Laramie.  Dept.  of  Geology. 
P.  W.  Huntoon. 

Ground  Water,  Vol  19,  No  1,  p  20-27,  January/ 
February,  1981.  6  Fig,  3  Tab,  1 1  Ref 

Descriptors:  'Geologic  fractures,  'Groundwater 
movement,  'Fault  springs.  Geology,  'Colorado 
River,  Marble  Canyon,  Arizona,  Springs,  Flow 
discharge,  Hydrogeology,  Fence  fault,  Water  qual- 
ity. 

A  study  of  springs  discharging  along  both  sides  of 
the  Colorado  River  in  Marble  Canyon,  Arizona, 
between  river  miles  30  and  34.5  disclosed  an  un- 
usual occurrence-some  of  the  springs  on  the  west 
bank  discharged  water  originating  east  of  the  river. 
This  was  confirmed  by  chemical  quality  and  tem- 


perature data.  The  waters  originate  in  plateaus  on 
each  side  of  the  canyon  and  are  conducted  to  the 
floor  of  the  canyon  along  the  Fence  fault  zone  and 
other  fractures,  which  cross  the  river  between 
miles  30  and  31.  Although  it  is  not  expected  that 
any  hydraulic  connection  could  exist  between 
water  on  opposite  sides  of  a  river  within  a  fault, 
analysis  of  ionic  concentrations  showed  that  water 
from  the  east  of  the  river  flows  under  the  river  in 
the  Fence  fault  zone,  where  it  mixes  with  water 
from  the  west  side  before  discharging  from  springs 
on  the  west  bank.  (Cassar-FRC) 
W8 1-034 11 


DEMARCATION  OF  FRESH-  AND  SALINE- 
WATER  ZONES,  USING  ELECTRICAL  METH- 
ODS (ABOHAR  AREA,  FEROZEPUR  DIS- 
TRICT, PUNJAB), 

Geological  Survey  of  India,  Calcutta. 

C.  L.  Arora,  and  R.  N.  Bose. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  75-86, 

January,  1981.  7  Fig,  5  Ref 

Descriptors:  'Saline-freshwater  interfaces.  Fresh- 
water, Percolation,  'Groundwater,  Resistivity,  Ex- 
ploration, Boundaries,  Interfaces,  Analytical  tech- 
niques, 'India,  Canals,  Seepage,  Water  wells, 
Groundwater  availability.  Water  resources  devel- 
opment. Water  sources.  Electrical  equipment. 

Electrical  resistivity-depth  probe  surveys  in  the 
Abohar  area,  Ferozepur  district,  Punjab,  revealed 
that  bodies  of  freshwater  have  developed  overly- 
ing the  saline  groundwater.  The  freshwater  zones, 
which  vary  in  thickness  from  a  few  meters  to  more 
than  80  meters,  are  generally  located  near  canals 
and  perennial  tanks  and  in  areas  where  coarser 
sediments  predominate.  The  electromagnetic  tra- 
verse method  proved  to  be  a  fast  reconnaissance 
technique  to  locate  boundaries  between  fresh  and 
saline  water  zones  prior  to  quantitative  meas- 
urements by  the  resistivity  method.  The  area  east 
southeast  of  the  town  of  Abohar,  with  a  30  meter 
thick  freshwater  vein,  appears  to  be  a  promising 
location  for  groundwater  exploitation  by  tube 
wells.  (Cassar-FRC) 
W8 1-03436 


GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 

N.  P.  Gillies,  and  O.  C.  Braids. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1528- 

1533,  June,  1980.  40  Ref 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Water  pollution  sources.  Aquifers, 
Model  studies.  Injection  wells.  Reviews,  Landfills, 
Leachates,  Diseases,  Wells. 

A  review  of  literature  on  groundwater  includes 
studies  on  groundwater  movement,  mathematical 
models  for  simulating  movement  of  contaminants, 
case  studies  of  groundwater  pollution  from  landfill 
leachates  and  agricultural  sources,  pressure  buildup 
in  injection  wells,  waterborne  disease  caused  by 
contaminated  groundwater,  the  value  of  three  dif- 
ferent leaching  tests,  heat  dissipation,  and  aquifer 
assessment.  (Cassar-FRC) 
W8 1-03487 


AQUIFER  MODELS  OF  PRESSURE  DRAW- 
DOWN IN  THE  WAIRAKEI-TAUHARA  GEO- 
THERMAL  REGION, 

Department  of  Scientific  and  Industrial  Research, 

Wellington  (New  Zealand).  Applied  Mathematics 

Div. 

R.  A.  Wooding. 

Water  Resources  Research,  Vol  17,  No  1,  p  83-92, 

February,  1981.  7  Fig,  6  Tab,  41  Ref 

Descriptors:  'Aquifers,  'Geothermal  studies, 
'Drawdown,  Pressure  head,  Wairakei,  Tauhara, 
'New  Zealand,  Geophysics,  Model  studies. 
Groundwater  movement.  Permeability. 

Two  models  were  applied  to  the  pressure  response 
of  the  Tauhara  geothermal  field  to  drawdown 
from  the  Wairakei  field.  Both  models  shared  some 
features:  a  steady  horizontal  ouflow  from  Waira- 


kei, arising  from  natural  convection  and  present 
before  development,  and  a  superimposed  down- 
ward pressure  gradient,  a  consequence  of  the  effi- 
cient horizontal  propagation  of  the  pressure  draw- 
down at  Wairakei.  The  second  model  produced 
the  best  fit  to  field  pressure  data.  It  had  imperme- 
able upper  and  lower  boundaries.  The  only  barrier 
to  horizontal  flow  was  a  straight  boundary  to  the 
southeast  of  the  Tauhara  field.  Observation  wells 
were  located  within  10  km  of  Wairakei  but  outside 
the  production  bore  field.  (Cassar-FRC) 
W8 1-03550 
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MODELING  SOIL  WATER  CONTENTS  AND 
THEIR  EFFECTS  ON  STREAM  FLOW  IN  KEN- 
TUCKY, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

G.  W.  Thomas,  R.  E.  Phillips,  D.  E.  Radcliffe,  and 
S.  Shepard. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209231, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Research  Report  No  128,  1981.  73  p,  16  Fig,  9  Tab, 
8  Ref  OWRT-A-073-KY(1),  14-34-0001-0119. 

Descriptors:  'Soil  water,  'Soil  types.  Soil  porosity. 
Soil  profiles.  Soil  water  table,  'Soil  moisture  reten- 
tion. Subsurface  water,  'Flow  resistance.  Stream- 
flow,  'Runoff  forecasting,  Model  studies,  Ken- 
tucky. 

Soil  water  contents  of  eight  important  soil  series  in 
Kentucky  were  measured  periodically  during  the 
summer  growing  season  for  four  years,  1977 
through  1980.  The  soils  divided  into  three  groups 
according  to  their  behavior.  The  first  group 
(Maury  and  Crider)  is  well-drained  and  never 
showed  excess  water  above  field  capacity  at  any 
time  during  the  four  seasons.  The  second  group 
(Zanesville,  Lowell,  Calloway,  Grenada  and  Shel- 
byville)  showed  perched  water  tables  at  times, 
especially  during  the  early  part  of  the  growing 
season.  The  third  group  was  represented  by  the 
Huntington  soil  which  has  a  permanent  water 
table.  The  in-situ  field  capacity  or  upper  limits  was 
determined  on  numerous  samples  of  the  Maury, 
Crider  and  Shelbyville  soil  series.  Variation  within 
series  was  rather  low,  indicating  that  samples  taken 
at  one  site  are  representative  of  the  soil  in  general. 
A  model  for  estimating  the  soil  water  in  each  15 
cm  layer  was  developed  and  proved  to  work  very 
well  with  both  Maury  and  Crider  soils.  Lowell  soil 
was  predicted  poorly  by  the  model,  with  other 
soils  being  intermediate.  A  variation  of  the  model 
which  assumed  that  the  lowest  layer  of  the  Hun- 
tington was  always  at  the  upper  limit  due  to  a 
permananent  water  table  also  worked  well.  The 
water  calculated  from  the  model  as  deep  drainage 
was  used  as  a  measure  of  increase  in  streamflow 
and  compared  to  measured  streamflow  on  three 
watersheds  and  four  soils  in  1978  and  1979. 
W8 1-03260 


METHODS  OF  SOIL  HYDRAULIC  CONDUC- 
TIVITY DETERMINATION  AND  INTERPRE- 
TATION, 

ABC  Dirt  Soil  Scientist,  Seattle,  WA. 
D.  W.  Roberts,  and  M.  A.  Nichols. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-1 73882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8 l-002b,  March,  1981,  p  43-57.  7  Fig,  2  Tab, 
37  Ref 

Descriptors:  'Permeability  coefficient,  'Soil  water, 
'Soil  physics,  'Soil  structure,  Root  zone.  Water 
table.  Aeration  zone.  Field  tests,  'Land  disposal, 
Waste  disposal.  Linings. 

The  basic  principles  involved  in  water  movement 
are  presented  as  they  apply  to  movement  within 
the  root  zone,  use  of  compacted  soil  layers  as  liners 
for  landfills  and  surface  impoundments,  and  move- 
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ment  between  the  root  zone  or  liner  and  the  water 
table.  Water  movement  may  occur  under  saturated 
or  unsaturated  flow  conditions,  and  in  natural  soils 
will  be  affected  by  anisotropy  and  the  phenomenon 
of  hysteresis.  Both  saturated  and  unsaturated  flow 
may  be  tested  by  field  and  laboratory  tests,  both  of 
which  have  advantages  and  disadvantages.  The 
main  advantages  of  laboratory  tests  are  economy 
and  convenience  while  the  major  disadvantage  is 
that  the  sample  is  not  representative  of  field  condi- 
tions. Field  tests  reflect  conditions  more  accurate- 
ly, but  are  hampered  by  expense  and  the  seasonal 
restrictions  on  testing.  The  applicability  of  various 
test  methods  for  water  movement  in  each  soil  zone 
is  evaluated.  All  three  zones  of  water  movement 
must  be  tested  when  land-based  waste  disposal  sites 
are  being  considered.  The  number  of  tests,  their 
type  and  unit  of  land  area  to  give  the  best  charac- 
terization of  the  site  will  be  based  on  what  is 
already  known,  and  the  judgement  of  the  research- 
er. (Brambley-SRC) 
W81-03339 


WATER  BUDGET  IN  SOUTHERN  TUNISIA,  I. 
EXPERIMENTAL  CHARACTERIZATION  OF 
WATER  MOVEMENT  IN  THE  NONSATURAT- 
ED  ZONE.  (BILAN  HYDRIQUE  DANS  LE  SUD- 
TUNISIEN  I.  CARACTERISATION  EXPERI- 
MENTALE  DES  TRANSFERTS  DANS  LA 
ZONE  NON-SATUREE), 

Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Macanique  de  Grenoble. 
G.  Vachaud,  M.  Vauclin,  and  J.  Colombani. 
Journal  of  Hydrology,  Vol  49,  No  1/2,  p  31-52, 
January,  1981.  14  Fig,  3  Tab,  7  Ref. 

Descriptors:  *Soil  water  movement,  *Hydraulic 
conductivity,  *Semiarid  climates,  Recharge,  Un- 
saturated flow,  Gypsum,  Hydrology,  *Tunisia, 
Water  table,  Groundwater  recharge.  Infiltration, 
Rainfall  simulators.  Simulated  rainfall,  Permeabil- 
ity, Hydrodynamics,  *Hydrologic  budget. 

The  possibility  of  water  table  recharge  by  natural 
rains  in  south  Tunisia,  a  semi-arid  zone,  was  deter- 
mined by  studying  the  water  movement  in  a  multi- 
layered  bare  soil.  Water  was  applied  to  the  soil 
surface  by  a  rain  simulator,  and  soil  water  balance 
was  measured  during  infiltration  and  redistribution 
of  the  water.  At  the  depth  of  90  cm  a  gypsum 
layer,  formerly  considered  impermeable,  showed 
high  hydraulic  conductivity  and  was  believed  re- 
sponsible for  the  water  table  recharge.  (Cassar- 
FRC) 
W81-03468 


WATER  BUDGET  IN  SOUTHERN  TUNISIA,  II. 
NUMERICAL  MODELLING  AND  ESTIMA- 
TION OF  WATER  MOVEMENT  IN  MULTI- 
LAYERED  SOIL.  (BILAN  HYDRIQUE  DANS 
LE  SUD-TUNISIEN,  II.  MODELISATION  NU- 
MERIQUE  ET  PREVISION  DES  TRANSFERTS 
HYDRIQUES  EN  SOL  STRATIFIE), 
Centre  National  de  la  Recherche  Scientifique,  Gre- 
noble (France).  Inst,  de  Macanique  de  Grenoble. 
M.  Vauclin,  and  G.  Vachaud. 
Journal  of  Hydrology,  Vol  49,  No  1/2,  p  53-73, 
January,  1981.  14  Fig,  1  Tab,  15  Ref. 

Descriptors;  *Soil  water  movement,  *Model  stud- 
ies, *Soil  moisture,  Evaporation,  Rainfall,  Hydrol- 
ogy, 'Tunisia,  Remote  sensing.  Infiltration,  *Hy- 
drologic  budget. 

Part  I  of  the  present  study  measured  water  move- 
ment in  layered  soil  after  simulated  rainfall  had 
been  applied  to  the  surface.  In  this  part  the  model 
is  tested  against  experimental  results  and  used  to 
predict  the  water  balance  during  and  after  a  natu- 
ral rain.  Evaporation  losses  are  predicted  using 
Deardorff  s  parametrization  of  moisture  content  at 
the  soil  surface.  The  results  indicate  that  evapora- 
tion may  be  determined  on  a  large  scale  in  connec- 
tion with  (especially  microwave)  remote  sensing 
devices.  (Cassar-FRC) 
W8 1-03469 


2H.  Lakes 


A  COMPARISON  OF  PREDICTIONS  AND 
MEASUREMENTS  OF  THE  RADIATION 
FIELD  IN  A  SHALLOW  WATER  LAYER, 

Purdue  Univ.,  Lafayette,  IN.  Heat  Transfer  Lab. 
F.  P.  Incropera,  T.  R.  Wagner,  and  W.  G.  Houf. 
Water  Resources  Research,  Vol  17,  No  1,  p  142- 
148,  February,   1981.   11  Fig,  15  Ref.  OWRT-A- 
058-IND(l). 

Descriptors:  'Optical  properties,  *Solar  radiation, 
•Shallow  water.  Model  studies.  Heat  transfer. 
Water  properties.  Physical  properties.  Bodies  of 
water.  Radiation,  Reflectance,  Refractivity,  Air- 
water  interfaces.  Surface  water. 

Solar  radiation  transfer  in  a  body  of  water  is  affect- 
ed by  several  factors:  the  directional  distribution  of 
the  incident  radiation,  reflection  and  refraction  at 
the  air-water  interface,  absorption  and  multiple 
scattering  within  the  water,  and  reflection  off  the 
bottom  surface.  To  date,  the  only  laboratory  com- 
parison with  theoretical  solutions  has  involved  a 
dense  algal  suspension  with  negligible  bottom  re- 
flection. This  paper  extends  such  a  comparison  to 
water  extracted  from  the  Wabash  River,  more 
representative  of  the  natural  environment.  Meas- 
urements of  the  directional  and  spatial  distribution 
of  the  spectral  radiation  have  been  made  in  a 
diffusely  irradiated  aqueous  medium,  and  results 
compared  with  predictions  made  by  the  discrete 
ordinate  and  three-flux  methods.  For  the  region  in 
which  radiation  is  concentrated  within  a  cone  of 
half  angle  0.85  rad,  good  agreement  is  obtained 
with  the  discrete  ordinate  method.  Good  agree- 
ment is  also  obtained  between  radiation  fluxes 
measured  for  the  forward  direction  and  predictions 
based  on  both  the  discrete  ordinate  and  three-flux 
methods.  Uncertainties  in  the  radiation  intensity 
and  phase  function  measurements  probably  cause 
the  discrepancies  noted  between  predicted  and 
measured  results  for  half  angles  >  0.85  rad. 
(Cassar-FRC) 
W8 1-03284 


HEC  ACTIVITIES  IN  RESERVOIR  ANALYSIS, 

Hydrologic  Engineering  Center,  Davis,  CA. 

V.  R.  Bonner. 

Technical  Paper  No  75,  June,  1980.  9  p,  1  Fig,  1 

Tab,  18  Ref. 

Descriptors:  *Lakes,  'Reservoirs,  'Computer 
models,  'Computer  programs,  Flood  control. 
Flood-control  storage.  Reservoir  yield.  Simulation, 
Flow  control,  Flood  forecasting,  Water  quality. 
Pollutants,  Water  temperature.  Hydraulics. 

A  review  of  model  development  is  presented,  with 
an  overview  of  the  capabilities  and  types  of  appli- 
cations for  the  most  recent  computer  programs 
HEC-5  and  Water  Quality  for  River-Reservoir 
Systems  (WQRRS).  The  early  studies  with  HEC-5 
were  generally  flood  control  planning,  but  it  is 
now  being  applied  to  reservoir  yield  determination 
problems,  to  determine  the  potential  gains  from 
reallocation  of  flood  control  storage,  and  to  pro- 
vide an  interactive  output  display  package  of  flood 
simulation  results.  The  simulations  can  be  used  to 
assist  in  reservoir  release  decisions  and  provide 
downstream  flow  predictions.  The  WQRRS  model 
now  contains  three  separate  but  integrable  mod- 
ules: the  reservoir  module;  the  stream  hydraulics 
module;  and  the  stream  quality  module.  The  reser- 
voir module  is  designed  to  provide  a  detailed  por- 
trayal of  the  important  processes  that  determine 
the  thermal  and  water  quality  characteristics  of 
lakes  and  reservoirs.  In  the  stream  quality  module 
the  rate  of  transport  of  quality  parameters  can  be 
represented  for  aerobic  streams.  Peak  pollutant 
loads  can  be  routed  through  steady  or  unsteady 
flow  conditions  using  the  routing  from  the  stream 
hydraulic  model.  These  models  may  become  useful 
tools  for  application  to  operation  problems  on  a 
'real-time'  basis.  (Brambley-SRC) 
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A  TIME-  AND  DEPTH-DEPENDENT  MODEL 
FOR  PHYSICAL,  CHEMICAL  AND  BIOLOGI- 
CAL CYCLES  IN  TEMPERATE  LAKES, 


Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

R.  A.  Walters. 

Ecological  Modelling,  Vol  8,  p  79-96,  January, 
1980.  5  Fig,  1  Tab,  36  Ref. 

Descriptors:  'Model  studies,  'Lakes,  'Limnology, 
Stratification,  Nutrients,  Temperate  zone.  Thermal 
stratification,  Eutrophication,  Mathematical 
models.  Turbulence,  Chlorophyll,  Water  circula- 
tion. Mixing,  Diffusion,  Eddies,  Biological  proper- 
ties. Chemical  properties. 

A  numerical  model  designed  for  studying  the  com- 
plex relationships  that  exist  between  chemical, 
physical,  and  biological  processes  which  occur  in 
deep  stratified  lakes  of  the  temperate  zone  is  de- 
scribed. Results  of  a  mathematical  model  of  the 
thermal  stratification  cycle  of  a  deep  lake  are  com- 
bined with  a  phytoplankton  growth  and  nutrient 
concentration  model  to  ensure  consistency  of  the 
vertical  eddy  diffusion  of  algal  cells  and  dissolved 
nutrients  with  the  mixing  processes  that  determine 
the  lake's  thermal  stratification.  Results  of  simula- 
tion trials  were  in  good  agreement  with  measured 
distributions  from  Lake  Washington  in  Washington 
state.  Turbulent  mixing  processes  in  the  thermal 
model  controlled  the  chlorophyll  a  and  distribution 
of  nutrients.  The  thermal  model  utilizes  a  heat 
diffusion  equation  whhich  is  nonlinear  and  reflects 
the  interaction  of  wind-induced  turbulence  and 
buoyancy  gradients  related  to  surface  heating  and 
cooling.  Changes  in  surface  heat  are  described  by 
standard  meteorological  parameters,  and  both 
finite-difference  and  finite-element  algorithems  are 
used  to  solve  the  thermal  model.  A  pair  of  cou- 
pled, nonlinear  partial  differential  equations  used  to 
form  the  biological  production  model  is  solved  by 
the  finite  differences  approach  and  an  iteration 
technique.  The  equations  govern  the  distribution  of 
chlorophyll  a  and  dissolved  phosphorus.  (Geiger- 
FRC) 
W8 1-03402 


AN  ECOLOGICAL  MODEL  OF  LAKE  ONTAR- 
IO, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
D.  Scavia. 

Ecological  Modelling,  Vol  8,  p  49-78,  January, 
1980.  8  Fig,  5  Tab,  86  Ref. 

Descriptors:  'Ecosystems,  'Lake  Ontario,  'Model 
studies,  'Cycling  nutrients.  Great  Lakes,  Seasonal, 
Sedimentation,  Phytoplankton,  Zooplankton, 
Phosphorus,  Nitrogen,  Carbon,  Dynamics,  Dis- 
solved oxygen.  Detritus,  Lakes. 

A  modified  version  of  an  earlier  model  developed 
to  simulate  the  flow  of  carbon,  nitrogen  and  phos- 
phorus through  the  food  web  of  Lake  Ontario  is 
described.  The  International  Field  Year  for  the 
Great  Lakes  (IFYGL)  program  funded  the  devel- 
opment of  this  mathematical  model,  which  is  based 
on  realistic  process  equations  posed  by  experimen- 
talists over  the  past  several  decades.  The  ecologi- 
cal model  simulates  observations  made  of  several 
phytoplankton  and  zooplankton  groups,  compo- 
nents of  the  nitrogen,  phosphorus,  carbon  and  sili- 
con cycles,  particulate  sediment  and  pore  water 
dynamics  and  dissolved  oxygen.  Output  from  the 
three  layer  model  is  channeled  into  a  carbon  flow 
diagram  to  show  the  significance  of  herbivorous 
zooplankton  and  detritus  in  the  Lake  Ontario  eco- 
system. Seasonal  dynamics  and  the  effects  of  sedi- 
ments on  nutrient  fluxes  are  also  considered.  The 
updated  IFYGL  model  is  recommended  as  a  syn- 
thesis tool  for  the  analysis  of  the  Great  Lakes  and 
other  large  aquatic  ecosystems.  (Geiger-FRC) 
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LAKE  KINNERET  WATER  BIOTOPES:  A 
MATHEMATICAL  MODEL  OF  THERMAL 
STRATIFICATION  FOR  ECOLOGICAL  PUR- 
POSES, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
H.  Volohonsky,  E.  Shmain,  and  S.  Serruya. 
Ecological   Modelling,   Vol  9,  p  91-120,  March, 
1980.  15  Fig,  6  Tab,  14  Ref. 
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Descriptors:  'Thermal  stratification,  'Lakes, 
•Mathematical  models,  Model  studies.  Lake  Kin- 
neret,  'Ecology,  Mixing,  Limnology,  Tempera- 
ture, Thermocline,  *Israel. 

This  paper  describes  the  use  of  appropriate  differ- 
ential equations  to  represent  the  process  of  water 
mass  exchange  between  different  layers  of  lake 
ecosystems.  Modelling  was  performed  for  Lake 
Kinneret  ecology,  and  the  mathematical  model 
used  is  called  WBIOTOP,  which  is  a  simulated 
deterministic  model  of  formation,  maintenance  and 
destruction  of  water  biotopes.  At  each  step  the 
state  of  the  water-body  is  represented  in  terms  of 
temperatures  at  the  interfaces  of  up  to  four  basic 
layers  and  in  terms  of  the  altitudes  of  these  inter- 
faces. For  wind-mixed  and  transient  epilimnic 
layers,  zero  gradients  of  temperature  are  assumed. 
Constant  non-zero  gradients  are  assumed  for  meta- 
and  hypolimnion.  State  to  state  transitions  are  rep- 
resented as  superpositions  of  a  set  of  separate  proc- 
esses governed  by  two  main  physical  factors, 
wind-speed  and  heat  input.  Direct  wind  action, 
heat  input  or  output,  and  the  lateral  effect  of  wind 
action  are  the  processes  accounted  for  in  the 
model.  A  separate  submodel  is  used  to  determine 
the  step  duration,  representing  a  measured  wind- 
pattern  on  the  time  scale  as  a  series  of  stormy  and 
still  events.  The  information  provides  terms  for 
water-mass  transfer  from  and  to  main  water  bio- 
topes. The  model  thus  becomes  a  convenient  basis 
for  an  ecological  model.  (Baker-FRC) 
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DIFFERENTIAL  PHYTOFLANKTON  SINK- 
ING- AND  GROWTH-RATES:  AN  EIGENVA- 
LUE ANALYSIS, 

Iowa  Univ.,  Iowa  City,  Dept.  of  Environmental 

Engineering. 

J.  L.  Schnoor,  and  D.  M.  Di  Toro. 

Ecological  Modelling,   Vol  9,  p  233-245,   April, 

1980.  3  Fig,  2  Tab,  18Ref 

Descriptors:  *Lakes,  *Phytoplankton,  'Growth 
rates,  'Distribution  patterns.  Lake  Lyndon  B. 
Johnson,  Texas,  Lake  Erie,  Eutrophication,  Algae, 
Plant  populations,  Ecological  distribution.  Aquatic 
life.  Aquatic  plants.  Reservoirs. 

Eigenvalue  analysis  was  applied  in  a  study  of  the 
phytoplankton  found  in  Lake  Lyndon  B.  Johnson 
in  Texas,  and  in  Lake  Erie.  Factors  which  deter- 
mine the  phytoplankton  composition  are  analyzed 
as  well  as  losses  due  to  turbulent  mixing  and  to 
sinking  as  well  as  a  death-term  to  account  for 
endogenous  decay  and  predation.  Community  and 
individual  C-14  production  data  allowed  gross 
growth-rates  to  be  calculated  along  with  informa- 
tion obtained  from  biomass  measurements.  The 
largest  gross  growth-rates  were  found  among 
green  algae,  1-1.75/day,  with  the  largest  calculat- 
ing sinking  rates  also  of  1-3  meters/day.  Blue  green 
algae  and  phytoflagellates  exhibited  the  lowest 
gross  growth  rates  of  less  than  0.5/day  and  sink- 
ing-rates of  less  than  0. 1  meter/day.  Diatoms  were 
intermediate,  with  growth  rates  generally  in  the 
range  of  0.25-0.75/day  and  calculated  sinking  rates 
of  0.1-1.0  meters/day.  (Baker-FRC) 
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SELF-OPTIMIZATION  IN  A  PHYTOPLANK- 
TON MODEL, 

Technology  Inst.,  Ilmenau  (Germany,  F.R.).  Tech- 
nical and  Biomedical  Cybernetics  Dept. 
E.  Radtke,  and  M.  Straskraba. 
Ecological    Modelling,   Vol   9,   p   247-268,   May, 
1980.  12  Fig,  2  Tab,  54  Ref 

Descriptors:  'Ecosystems,  'Model  studies,  'Phy- 
toplankton, Mathematical  modeling.  Nutrients, 
Bodies  of  water,  Ecology,  Ecological  distribution. 
Aquatic  life,  Aquatic  plants. 

A  review  was  made  of  the  holistic  approach  to 
modeling  of  ecosystems.  Goal-function  and  the  use 
of  optimization  procedures  were  used  as  the  basis 
of  this  critical  review.  The  rates  of  five  different 
sub-processes  of  phytoplankton  changes  were 
treated  as  continuous  functions  of  the  individual 
algal  or  colony  cell-size  in  the  dynamic  model  of 
phytoplankton  -  zooplankton  -  phosphorus  interac- 


tions. Indirect  effects  due  to  feedback  within  the 
system  were  superimposed  on  the  direct  differ- 
ences in  rates.  Use  of  penalty-shifting  algorithms  to 
maximize  the  integral  algal  biomass  by  means  of 
dynamic  optimization  methods  resulted  in  the  se- 
lection of  models  favoring  different  algae  during 
the  annual  run.  Three  different  procedures  were 
evaluated.  The  algorithm  was  modified  for  dynam- 
ic optimization  problems,  but  difficulties  arose  with 
retaining  the  cyclicity  of  the  natural  system  with 
these  changes. (Baker-FRC) 
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GAS  EXCHANGE  RATES  FOR  THREE 
CLOSED-BASIN  LAKES, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

T-H.  Peng,  and  W.  Broecker. 
Limnology  and  Oceanography,  Vol  25,  No  5,  p 
789-796,  September,   1980.  7  Fig,  6  Tab,  9  Ref 

Descriptors:  'Carbon  dioxide,  'Gases,  'Lakes, 
Carbon  radioisotopes.  Pyramid  Lake,  Walker 
Lake,  Mono  Lake,  Wind  velocity,  Hydrogen  ion 
concentration,  Salinity,  Limnology,  'Nevada. 

Mean  C02  invasion  rates  were  determined  for 
three  closed-basin  lakes  in  the  western  U.S.  after 
22  years  of  monitoring  the  C14/C12  ratio.  Results 
varied  widely:  Pyramid  Lake,  6  mol  per  sq  meter 
per  year;  Walker  Lake,  17;  and  Mono  Lake,  38. 
Explanations  for  the  high  values  for  Mono  Lake 
may  be  the  influx  of  C14-free  spring  water,  higher 
pH,  and  salinity.  Wind  velocity  can  be  a  factor,  but 
in  the  absence  of  measurements,  this  is  assumed  to 
be  similar  among  the  three  lakes.  Water  tempera- 
ture has  little  effect  on  C02  invasion  rates  from  0 
to  30C.  (Cassar-FRC) 
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ENDOGENOUS  NITRATE  PRODUCTION  IN 
AN  EXPERIMENTAL  ENCLOSURE  DURING 
SUMMER  STRATIFICATION, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

N.  Cliristofi,  T.  Preston,  and  W.  D.  P.  Stewart. 
Water  Research,  Vol  15,  No  3,  p  343-349,  March, 
1981,  9  Fig,  31  Ref 

Descriptors:  'Nitrification,  'Stratification,  'Lakes, 
Nitrates,  Nitrogen  removal.  Nitrogen  cycle,  Bacte- 
ria, Sediments,  Microorganisms,  Blelham  Tarn, 
English  Lake  District. 

During  the  summer  of  1976  the  biological  produc- 
tion of  nitrate  was  studied  in  an  experimental  en- 
closure in  a  water  column  of  18,500  cubic  meter 
capacity  in  Blelham  Tarn,  English  Lake  District. 
A  solution  of  1 1  kg  NaN03  and  0.789  KH2P04 
was  sprayed  onto  the  surface  waters  of  the  enclo- 
sure in  August  of  1976,  when  the  water  column 
was  thermally  stratified.  Nitrification  was  detected 
in  the  water  column  during  stratification  and  was 
maximal  within  a  2  m  deep  zone  centered  on  a 
depth  of  8.0  m  in  the  metalimnion  and  upper 
hypolimnion,  where  numbers  of  autotrophic  nitri- 
fying bacteria  were  highest.  During  the  period  of 
highest  activity,  nitrification  produced  a  total  of 
950  g  of  nitrate-nitrogen,  an  amount  equivalent  to 
50%  of  the  fertilizer  nitrogen  added  to  the  epilim- 
nion.  If  redistributed  throughout  the  water 
column,  this  would  add  53  micrograms  N  to  every 
liter  of  enclosure  water,  a  concentration  probably 
sufficient  to  cause  a  large  phytoplankton  develop- 
ment. The  development  of  zones  of  nitrification  at 
ammonium-oxygen  chemoclines  is  of  particular  in- 
terest considering  the  seasonal  pattern  of  deoxy- 
genation  and  sediment  ammonium  release  in  eutro- 
phic  lakes  subject  to  stratification.  Nitrification  has 
a  central  role  to  play  in  the  nitrogen  cycle  of  lakes, 
increasing  the  amount  of  available  nitrate,  facilitat- 
ing nitrogen  transport  across  ammonium-oxygen 
chemoclines,  and  facilitating  nitrogen  removal. 
(Baker-FRC) 
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DEVELOPMENT  OF  A  COMPUTER-GENER- 
ATED EQUILIBRIUM  MODEL  FOR  THE 
VARIATION  OF  IRON  AND  MANGANESE  IN 
THE  HYPOLIMNION  OF  LAKE  MENDOTA, 


Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
M.  R.  Hoffman,  and  S.  J.  Eisenreich. 
Environmental  Science  and  Technology,  Vol  15, 
No  3,  p  339-344,  March,  1981.  5  Fig,  3  Tab,  47  Ref 

Descriptors:  'Manganese,  'Iron,  'Model  studies, 
'Hypolimnion,  Hydrogen  ion  concentration,  Path 
of  pollutants.  Chemical  reactions.  Mathematical 
models,  'Lake  Mendota,  Wisconsin,  Lakes,  Sedi- 
ment-water interfaces.  Lake  sediments.  Stratifica- 
tion, Eutrophication,  Oxides,  Sulfides,  Carbonates, 
Inorganic  compounds.  Chelation,  Solubility,  Water 
pollution  effects. 

A  computer-based  model  was  moderately  success- 
ful in  exploring  the  unusual  seasonal  variation  of 
Fe  and  Mn  in  the  hypolimnetic  water  above  the 
sediments  in  Lake  Mendota,  Wisconsin.  In  this 
eutrophic,  hard-water  lake,  Mn  is  released  prefer- 
entially during  thermal  stratification  even  though 
the  Fe:Mn  ratio  in  the  sediments  is  19:1.  Waters  at 
the  sediment-water  interface  are  high  in  carbonate, 
phosphate,  and  sulfide.  Results  indicate  that  pH  is 
the  primary  controlling  variable  in  release  of  Mn 
from  MnC03  and  desorption  of  Mn(2  +  )  from 
oxide  surfaces.  Progressive  appearance  of  Fe  is 
predicted  in  terms  of  a  pH-dependent  dissolution 
of  iron  oxides  as  influenced  by  organic  complexa- 
tion.  The  concentrations  of  Mn  and  Fe  ionic  spe- 
cies present  at  pH  6.9  to  8.7  are  presented  in 
curves.  (Cassar-FRC) 
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HYDROLOGY  OF  A  SMALL  LAKE  IN  THE 
CANADIAN  HIGH  ARCTIC, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2C. 
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CHANGE  IN  MONOSACCHARIDE  COMPOSI- 
TION IN  THE  COURSE  OF  DECOMPOSITION 
OF  DISSOLVED  CARBOHYDRATES  IN  LAKE 
WATER, 

Tokyo    Metropolitan    Univ.    (Japan).    Dept.    of 

Chemistry. 

M.  Ochiai,  and  T.  Hanya. 

Archiv  fur  Hydrobiologie,  Vol  90,  No  3,  p  257- 

264,  November,  1980.  4  Fig,  22  Ref 

Descriptors:  'Lakes,  'Carbohydrates,  'Decompos- 
ing organic  matter.  Organic  matter,  Organic  com- 
pounds. Monosaccharides,  Bacteria,  Water  quality, 
'Lake  Nakanuma,  Japan. 

Water  samples  from  Lake  Nakanuma,  Japan,  were 
stored  in  the  dark  to  decompose  for  31  days. 
Concentrations  of  dissolved  organic  carbon  and  8 
common  monosaccharides  were  determined  at  the 
start  and  after  10,  20,  and  31  days.  Dissolved 
organic  carbon  decreased  from  4.41  mg  C  per  liter 
to  3.91  mg  C  per  liter  at  10  days  and  to  3.52  mg  C 
per  liter  at  31  days.  Original  concentrations  of 
sugars  in  micrograms  per  liter  were  as  follows: 
rhamnose,  81;  fucose,  85;  ribose,  14;  arabinose,  65; 
xylose,  71;  mannose,  77;  galactose,  184;  glucose, 
335;  and  total  dissolved  carbohydrate,  910.  The 
greatest  decreases  were  seen  in  glucose  and  galac- 
tose at  10  days,  to  51  and  85  micrograms  per  liter 
respectively.  Ribose  and  arabinose  varied  little 
over  the  entire  31  day  experiment.  The  remaining 
compounds  decreased  moderately  up  to  10  days. 
None  of  the  monosaccharide  levels  decreased 
much  after  10  days.  After  31  days'  decomposition, 
the  monosaccharide  composition  was  similar  to 
that  of  water  at  6  meters  depth.  Rate  constants  of 
the  decomposition  reactions  suggested  that  glucose 
and  galactose  were  more  easily  used  by  heterotro- 
phic bacteria.  Whether  dissolved  organic  matter  is 
freshly  produced  or  aged  can  be  determined  from 
the  monosaccharide  composition  of  the  dissolved 
carbohydrates.  (Cassar-FRC) 
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PLANKTONIC  BLUE-GREEN  ALGAE:  PRO- 
DUCTION, SEDIMENTATION,  AND  DECOM- 
POSITION IN  LAKE  MENDOTA,  WISCONSIN, 

Wisconsin  Univ. -Madison.  Dept.  of  Bacteriology. 
R.  D.  Fallon,  and  T.  D.  Brock. 


Field  2— WATER  CYCLE 


Group  2H — Lakes 

Limnology  and  Oceanography,  Vol  25,  No  1,  p  TI- 
ES, January,  1980.  7  Fig,  3  Tab,  32  Ref. 

Descriptors:  'Plankton,  *  Lakes,  •  Algae,  Algal 
growth,  'Lake  Mendota,  Wisconsin,  Decomposi- 
tion, Sedimentation,  Algal  blooms. 

Growth,  primary  production,  and  sedimentation 
were  measured  during  two  annual  phytoplankton 
cycles  occurring  in  1976  and  1977  in  Lake  Men- 
dota, Wisconsin.  After  lake  stratification,  blue- 
green  algal  blooms  developed  in  a  succession  of 
dominant  genera.  Early  populations  were  dominat- 
ed by  Aphanizomenon  and  Anabaena.  By  midsum- 
mer Microcystis  became  more  important.  A  combi- 
nation of  epilimnetic  decomposition  and  sedimenta- 
tion accounted  for  the  periodic  declines  in  blue- 
green  algal  standing  crop.  Decomposition  was  pri- 
marily important  for  Aphanizomenon  and  Ana- 
baena. Sedimentation  was  a  more  significant  factor 
for  the  decline  of  Microcystis.  Values  for  annual 
sediment  accumulation  were  obtained  from  coring 
data.  These  were  compared  with  estimates  for 
annual  sediment  accumulation  that  were  obtained 
by  correcting  the  observed  sedimentation  rates  for 
resuspension.  The  two  values  agreed  fairly  well. 
About  57-67%  of  the  organic  carbon  was  lost  from 
particles  of  blue-green  algae  during  sedimentation 
due  to  decomposition.  At  the  sediment  surface 
further  decomposition  occurred,  so  that  only  about 
11%  of  the  original  organic  material  was  more  or 
less  permanently  buried.  Significant  decomposition 
had  occurred  during  sedimentation,  as  evidenced 
by  the  amounts  of  blue-green  algal  volume,  partic- 
ulate chlorophyll,  and  particulate  phosphorus 
measured  in  the  traps.  (Baker-FRC) 
W8 1-03471 


EVIDENCE  FOR  ALGAL  HETEROTROPHY  IN 
LAKE  TAHOE,  CALIFORNIA-NEVADA, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03475 


METHANE  OXIDATION  IN  LAKE  TANGAN- 
YIKA (EAST  AFRICA), 

Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
J.  W.  M.  Rudd. 

Limnology  and  Oceanography,  Vol  25,  No  5,  p 
958-963,  September,   1980.  2  Fig,  1  Tab,  22  Ref 

Descriptors;  *Lake  Tanganyika,  *Lakes,  *Methane 
bacteria.  Bacteria,  Methane,  Oxidation,  Limno- 
logy, Africa. 

Methane  oxidation  rates  for  5  stations  on  Lake 
Tanganyika  were  estimated  at  3.1  nmol  per  sq 
meter  per  year,  10%  of  annual  primary  productiv- 
ity. Seasonal  variations  were  3.8  to  5.8  nmol  per  sq 
meter  per  day.  Methane  oxidizers  were  most  active 
between  the  permanently  anoxic  monimolimnion 
and  the  seasonally  mixed  layer.  During  the  dry 
season  methane  oxidation  may  be  intermittent  and 
of  variable  intensity  depending  on  water  circula- 
tion. An  average  of  74%  of  methane  oxidized  was 
converted  to  C02,  the  remainder  into  cell  material. 
(Cassar-FRC) 
W8 1-03520 


SUBLACUSTRINE  CHANNELS  IN  LAKE 
WANAKA, 

Department  of  Scientific  and  Industrial  Research, 

Wellington,  (New  Zealand).  Oceanographic  Inst. 

J.  Irwin. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol  14,  No  1,  p  87-92,  1980.  4  Fig,  15 

Ref 

Descriptors;  'Lakes,  'Inflow,  'Channels,  Density 
currents.  Lake  Wanaka,  'New  Zealand,  Turbidity 
currents,  'Lake  morphology. 

A  study  was  made  of  the  sublacustrine  channels  off 
the  two  major  inflowing  rivers  in  Lake  Wanaka, 
New  Zealand.  Main  inflows  to  the  lake  are  the 
Makarora  River  at  the  north  end  and  the  Matuki- 
tuki  River  on  the  south-west  side.  Outflow  is  to  the 
south-east  by  way  of  the  Clutha  River.  These 
channels  provide  a  preferred  path  for  density  flows 


of  turbid  inflowing  river  waters  whether  these  are 
continuous  or  intermittent.  Sediments  high  on  the 
delta  slope  may  become  unstable  from  time  to  time 
and  cause  slumping  of  the  steep  forest  slope,  gener- 
ating impulsive  density  flows.  The  channels  end 
where  the  horizontal  sediment  surface  in  the  deep 
lake  basin  begins  and  are  thus  intimately  involved 
in  the  present  sedimentary  processes.  (Baker-FRC) 
W8 1-03541 


COMPARATIVE  SEASONAL  ESTIMATES  OF 
PRIMARY  PRODUCTIVITY  IN  THE  WAI- 
KATO  RIVER  LAKES  DURING  SUMMER, 
AUTUMN,  AND  WINTER, 

Auckland  Univ.,  (New  Zealand).  Dept.  of  Zoo- 
logy. 

C.  H.  D.  Magadza. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research,  Vol  14,  No  1,  p  71-77,  1980.  2  Fig,  3 
Tab,  17  Ref 

Descriptors;  'Trophic  level,  'Lakes,  'Distribution 
pattern,  Waikato  River,  'New  Zealand,  Eutrophi- 
cation,  Oligotrophy,  Seasonal. 

Measurements  of  primary  productivity  in  six  lakes 
were  recorded  in  late  summer,  autumn,  and  winter 
of  1972  along  the  Waikato  River  in  New  Zealand. 
Measurements  were  taken  at  1  and  10  m  depths. 
Carbon  productivity  varied  from  17.68  mg/cubic 
meter/hr  in  oligotrophic  Lake  Aratiatia  to  509.4 
mg/cubic  meter/hr  in  eutrophic  Lake  Karapiro 
during  the  summer  at  1  meter  depth  measurements. 
The  highest  values  were  recorded  in  autumn. 
Winter  values  at  1  m  were  lower  than  summer  and 
autumn  values  by  an  order  of  magnitude.  Produc- 
tivity was  light  limited  at  10  meter  depths,  and  was 
comparable  in  all  the  lakes  in  summer  and  autumn 
assays.  Winter  findings  were  another  order  of  mag- 
nitude lower.  Nitrogen  availability  and  light  pene- 
tration were  the  principal  factors  that  affected 
productivity.  (Baker-FRC) 
W8 1-03543 


SATELLITE    DETECTION    OF    SEICHES    IN 
GREAT  SALT  LAKE,  UTAH, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC. 

For  primary  bibliographic  entry  see  Field  7B. 
W81-03549 


ASPECTS  OF  THE  PHYSICS,  CHEMISTRY, 
AND  PHYTOPLANKTON  BIOLOGY  OF  LAKE 
TAUPO, 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  , 

E.  White,  M.  Downes,  M.  Gibbs,  L.  Kemp,  and  L. 

Mackenzie. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol  14,  No  2,  p  139-148,  1980.  4  Fig,  5 

Tab,  22  Ref. 

Descriptors;  'Water  properties,  'Lakes,  'Phyto- 
plankton, 'Chemical  stratification.  Water  analysis, 
Chemocline,  Algae,  Phosphorus,  Nitrogen,  'New 
Zealand. 

Early  findings  are  reported  in  a  continuing  study 
of  the  limnology  of  Lake  Taupo.  Water  samples 
were  collected  monthly  from  August  1974  to 
March  1976  at  three  sites  where  the  lake  was  about 
100  m  deep.  Physical  and  chemical  characteristics 
of  the  water  were  determined.  The  lake  stratified 
in  summer  and  mixed  freely  in  winter,  when  water 
temperatures  dropped  to  10-1 IC.  Oxygen  depletion 
in  bottom  waters  towards  the  end  of  the  stratifica- 
tion period  was  about  4  gm/cu  m.  Secchi  disc 
analysis  showed  that  water  transparency  ranged 
from  1 1  to  21  m.  The  pH  was  between  7  and  8,  and 
major  ion  concentrations  totaled  about  2.3  eq/cu 
m.  Anion  concentrations  followed  the  pattern 
HC03(-)  >  Cl(-)  >  S04(2-),  while  cations  fol- 
lowed the  pattern  Na(-l-)  >  Ca(2-(-)  >  Mg(2-(-) 
>  K(-l-).  The  state  of  lake  stratification  and  phyto- 
plankton populations  were  related  to  the  distribu- 
tions of  reactive  phosphorus  and  nitrate-nitrogen, 
which  caused  pronounced  seasonal  chemoclines. 
There  were  24  genera  of  algae  represented  in  cell 
counts.  Chlorophyll  concentrations  in  the  top  30  m 
of  the  lake  varied  between  0.65  mg/cu  m  and  2.9 


mg/cu  m.  A  pronounced  winter  peak  was  associat- 
ed with  a  phytoplankton  population  dominated  by 
Melosira  granulata.  (Small-FRC) 

W81-03572 


SEASONAL  SUCCESSION  AND  VERTICAL 
DISTRIBUTION  OF  ZOOPLANKTON  IN  LAKE 
HAYES  AND  LAKE  JOHNSON, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

C.  W.  Burns,  and  S.  F.  Mitchell. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol  14,  No  2,  p  189-204,  1980.  9  Fig,  7 

Tab,  33  Ref 

Descriptors;  'Eutrophic  lakes,  'Zooplankton, 
'Vertical  distribution,  'Seasonal  distribution, 
'Succession,  Rotifers,  Crustaceans,  Daphnia, 
Aquatic  productivity,  Biomass,  Seasonal  variation, 
'New  Zealand. 

The  composition,  vertical  distribution,  and  abun- 
dance of  the  crustacean  zooplankton  and  the  ro- 
tifer Asplanchna  in  Lakes  Hayes  and  Johnson 
(New  Zealand)  are  discussed.  Samples  were  col- 
lected near  the  deepest  part  of  the  lakes  every  4  or 
5  weeks  during  December  1969  through  February 
1972.  In  Lake  Hayes,  Boeckella  dilatata  was  the 
dominant  crustacean,  while  Ceriodaphnia  dubia 
was  subdominant.  In  Lake  Johnson,  Ceriodaphnia 
was  dominant  and  Bosmina  meridionalis  and 
Boeckella  were  subdominant.  In  Lake  Hayes, 
Daphnia  were  common  in  spring,  but  they  were 
very  rare  in  Lake  Johnson.  In  summer,  Chydorus 
and  Asplanchna  appeared  in  both  lakes.  Biomass 
was  highest  in  spring,  and  animals  occurred  at  all 
depths  during  holomixis,  but  were  nearer  to  the 
surface  during  stratification.  Spring  biomass  in 
Lake  Hayes  ranged  from  0.7  to  4.6  gm/sq  m  dry 
weight,  and  in  Lake  Johnson  it  ranged  from  0.3 
gm/sq  m  in  March  of  1971  to  7.4  gm/sq  m  in 
November.  Both  lakes  are  eutrophic.  Lake  John- 
son developed  a  stratum  of  anoxic  water  in  the 
metalimnion  each  summer.  Cyclopoids  were  be- 
coming more  abundant  in  Lake  Hayes,  which  indi- 
cates increasing  eutrophication.  (Small-FRC) 
W81-03574 


21.  Water  In  Plants 


COMPARATIVE  ESTIMATES  OF  INTERCEP- 
TION LOSS  FROM  THREE  CONIFEROUS 
FORESTS  IN  GREAT  BRITAIN, 

Institute  of  Hydrology,  Wallingford  (England). 
J.  H.  C.  Gash,  I.  R.  Wright,  and  C.  R.  Lloyd. 
Journal  of  Hydrology,  Vol  48,  No  1/2,  p  89-105, 
August,  1980.  4  Fig,  2  Tab,  20  Ref 

Descriptors:  'Interception,  'Canopy,  'Evapora- 
tion, 'Coniferous  forests.  Model  studies.  Meteoro- 
logical data,  Precipitation,  Rainfall,  Stemflow, 
Water  loss,  Throughfall,  Forests,  'Great  Britain. 

Models  developed  by  Rutter  (1971,  1975)  and 
Gash  (1979)  were  used  to  estimate  the  rainfall 
interception  from  three  coniferous  forests  in  Great 
Britain.  The  first  is  a  numerical  computer  model 
which  calculates  the  running  water  balance  of 
canopy  and  trunks  from  inputs  of  hourly  rainfall 
and  weather  parameters  affecting  evaporation.  The 
second  is  a  simpler  analytical  model  of  interception 
loss.  Although  there  were  differences  between  ob- 
served and  calculated  evaporations,  the  errors 
were  considered  to  fall  within  acceptable  limits  for 
the  errors  inherent  in  the  components.  The  mean 
optimized  value  for  interception  loss  in  the  climate 
of  Great  Britain  was  0.22  mm  per  hour.  (Cassar- 
FRC) 
W8 1-03430 


THE  EFFECT  OF  AFFORESTATION  WITH 
EUCALYPTUS  GRANDIS  HILL  EX  MAIDEN 
AND  PINUS  PATULA  SCHLECHT.  ET  CHAM. 
ON  STREAMFLOW  FROM  EXPERIMENTAL 
CATCHMENTS  AT  MOKOBULAAN,  TRANS- 
VAAL, 

Department    of    Forestry,     Stellenbosch    (South 
Africa). 
W.  S.  Van  Lill,  F.  J.  Kruger,  and  D.  B.  Van  Wyk. 


WATER  CYCLE— Field  2 


Estuaries — Group  2L 


Journal  of  Hydrology,  Vol  48,  No  1/2,  p  107-118, 
August,  1980.  7  Fig,  3  Tab,  19  Ref. 

Descriptors:  *Streamnow,  *Forest  management, 
•Soil-water-plant  relationships.  Consumptive  use, 
Trees,  Evapotranspiration,  Alteration  of  flow,  Eu- 
calyptus, Pinus,  'South  Africa, 
Watersheds(Basins),  Forest  watersheds.  Rainfall, 
Hydrology,  Rainfall-runoff  relationships. 

The  effect  of  afforestation  on  streamflow  was  stud- 
ied in  the  Eastern  Transvaal  escarpment,  South 
Africa.  After  12  years  calibration  on  natural  grass 
cover,  one  area  was  planted  to  Eucalyptus  grandis 
in  1969  and  a  second  to  Pinus  patula  in  1971.  The 
third  area  was  left  as  a  control.  Starting  with  the 
third  year  Eucalyptus  grandis  reduced  streamflow 
300-380  mm  per  year,  expressed  as  rainfall  equiv- 
alents. Maximum  reduction  in  seasonal  flow  was 
200-260  mm  per  year  in  summer  and  100-130  mm 
per  year  in  winter.  The  level  remained  constant 
after  the  fifth  year.  Pinus  data  are  tentative.  Pre- 
liminary observations  suggest  that  streamflow  re- 
duction is  smaller  and  is  delayed  by  a  year. 
(Cassar-FRC) 
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SALT  MARSH  PRODUCTIVITY  WITH  NATU- 
RAL AND  ALTERED  TIDAL  CIRCULATION, 

San  Diego  State  Univ.,  CA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2L. 
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FURTHER  OBSERVATIONS  ON  THE  WATER 
RELATIONS  OF  PROSOPIS  TAMARUGO  OF 
THE  NORTHERN  ATACAMA  DESERT, 

Stanford  Univ.,  CA.  Dept.  of  Biological  Sciences. 
H.  A.  Mooney,  S.  L.  Gulmon,  P.  W.  Rundel,  and 
J.  Ehleringer. 

Oecologia,  Vol  44,  No  2,  p  177-180,  January,  1980. 
3  Fig,  10  Ref. 

Descriptors:  *Soil-water-plant  relationships,  'De- 
serts, 'Consumptive  use,  'Phreatophytes,  Root 
zone,  Tamarugo,  Arid  lands,  'Chile,  Moisture 
availability.  Capillary  fringe. 

The  phreatophyte  Prosopis  tamarugo,  native  to  the 
Atacama  desert  of  northern  Chile,  has  unique 
water  relations.  Its  native  habitat  is  hot  and  dry, 
with  virtually  no  precipitation,  and  infrequent 
floods.  It  is  proposed  that  this  mesquite  tree  uses 
groundwater  for  growth:  roots  3.5  cm  in  diameter 
were  found  at  a  depth  of  3.5  meters,  the  deepest 
possible  excavation.  As  the  growth  season  pro- 
gresses, the  tree  comes  under  increasing  water 
stress,  water  utilization  exceeding  the  replacement 
rate.  Other  researchers  have  proposed  that  the  tree 
uses  atmospheric  water,  in  spite  of  the  fact  that 
dew  in  this  area  is  very  unusual.  This  paper  pro- 
poses that  water  moves  from  the  plant  into  the  soil 
of  the  root  mat  zone  at  night,  moistening  this  area. 
The  water  is  subsequently  reabsorbed  as  the  water 
table  capillary  fringe  is  depleted,  toward  the  end  of 
the  growing  season.  (Cassar-FRC) 
W81-03512 

2J.  Erosion  and  Sedimentation 


GRAVEL  BED  COMPOSITION  IN  OREGON 
COASTAL  STREAMS, 

Oregon  State  Univ.,  Corvallis.  School  of  Forestry. 
J.  N.  Adams,  and  R.  L.  Beschta. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  37,  No  10,  p  1514-1521,  October,  1980. 
2  Fig,  4  Tab,  38  Ref. 

Descriptors:  'Sediment  transport,  'Gravels,  Fine 
aggregates,  Streambeds,  Particle  size.  Land  use, 
'Oregon,  Streamflow,  Aquatic  habitats.  Fish  re- 
production, Watersheds(Basins),  High  flow,  Flow 
characteristics.  Streams,  Small  watersheds,  'Coast- 
al streams. 

Five  gravel-bedded  streams  in  the  Oregon  Coast 
Range  were  studied  from  winter  1977  through 
spring  1979.  Frozen  core  samples  of  the  streambed 
were  collected  monthly  and  after  storm  events  to 
determine  the  amount  of  fine  sediments  (less  than  1 


mm),  which  can  interfere  with  fish  reproduction. 
Although  the  five  streams  were  in  similar  climatic 
and  physiographic  regions,  fines  varied  widely  be- 
tween streams,  between  locations  in  a  stream,  and 
between  locations  in  the  same  riffle.  Fines  were 
occasionally  flushed  during  periods  of  high  flow. 
The  amount  of  fines  averaged  19.4%  (range,  10.6- 
29.4%)  in  21  streams  in  undisturbed  watersheds 
sampled  during  the  low  summer  flow.  Regression 
analysis  of  this  data  indicated  that  the  percentage 
of  fine  sediment  in  the  bed  was  influenced  by 
watershed  slope,  area,  relief,  and  land  use.  Within  a 
given  stream,  the  fine  sediment  is  related  to  stream 
sinuosity  and  bank-full  stage.  (Cassar-FRC) 
W81-03391 


2K.  Chemical  Processes 


ORIGIN  OF  THE  CHEMICAL  COMPOSITION 
OF  UNDISTURBED  FORESTED  STREAMS, 
WESTERN  OLYMPIC  PENINSULA,  WASH- 
INGTON STATE, 

Washington   Univ.,   Seattle.   Coll.   of  Forest  Re- 
sources. 
A.  G.  Larson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-208209, 
Price  codes:  Al  1  in  paper  copy,  AOl  in  microfiche. 
PhD  Dissertation  1979.  216  p,  35  Fig,  30  Tab,  136 
Ref,  7  Append.  OWRT-A-103-WASH(2). 

Descriptors:  'Ion  transport,  'Forest  watersheds, 
'Chemical  composition,  'Earth-water  interfaces, 
'Washington,  Basins,  Ions,  Anions,  Cations,  Water 
analysis.  Soil  analysis.  Watersheds,  Forest  hydrol- 
ogy. Forest  soils,  Forests,  Chemical  analysis, 
Chemical  properties,  Chemical  stratification.  Solu- 
bility, Catchment  areas.  Flow  discharge. 

Six  zones  of  a  watershed,  three  biologically-active 
zones  (covering  vegetation  and  soils;  biopedologi- 
cal  compartment)  and  three  geochemical  reaction 
zones  (covering  subsoil,  parent  material,  and  be- 
drods;  geochemical  compartment),  believed  to 
impact  solution  composition  were  defined.  Annual 
water  volumes  passing  through  each  zone  and 
their  average  chemical  composition  were  deter- 
mined. Monitoring  ionic  concentrations  at  zone 
boundaries  defined  zone  impacts  on  solution  com- 
position; ionic  concentration  differences  between 
inflowing/outflowing  water  reflects  reactions 
within  a  zone;  dissolved  ions  in  precipitation, 
throughfall,  stemflow,  soil  water,  springs,  and 
streams  represented  zone  inputs/outputs.  Chemical 
weathering  of  rock  minerals  in  the  geochemical 
compartment  was  the  principal  process  controlling 
dissolved  ion  concentrations  in  stream  water,  with 
forest  vegetation  and  soils  representing  only  a 
minor  source.  While  the  geochemical  compartment 
was  nonconservative  relative  to  dissolved  ions,  the 
biopedological  compartment  was  relatively  conser- 
vative. Ionic  stream  water  concentrations  for  K, 
Mg,  Ca,  bicarbonate,  sulfate  and  silica  reflected 
geochemical  reactions,  stream  water  nitrogen  and 
phosphorus  levels  were  controlled  biologically. 
Watershed  and  watershed  zone  elemental  budgets 
were  determined  and  discussed.  (Zielinski-IPA) 
W8 1-03265 


IN  SITU  MEASUREMENTS  OF  SEDIMENT- 
WATER  NUTRIENT  EXCHANGE  RATES  IN 
THE  CHOWAN  RIVER, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
D.  B.  Albert. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209181, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Master  of  Science  Thesis,  1980.  47  p,  7  Fig,  6  Tab, 
47  Ref  OWRT-B-127-NC(l). 

Descriptors:  'Sediment-water  interfaces,  'Sedi- 
ments, 'Cycling  nutrients,  'Nitrogen,  'Phospho- 
rus, 'Fluctuations,  Computer  model.  Soil  types. 
Interfaces,  Earth-water  interfaces.  Mud-water  in- 
terfaces, Sediment  sampler,  Marine  sediments. 
Bottom  sediments,  Nutrients,  North  Carolina, 
Phosphates,  Phosphorus  compounds.  Ammonium, 
Nutrient  requirements.  Profiles,   'Chowan  River. 


In  June,  1980,  an  extensive  series  of  in-situ  meas- 
urements was  made  of  exchanges  of  phosphorus 
(P)  and  nitrogen  (N)  species  and  dissolved  oxygen 
at  several  Chowan  River  sites.  Sediments  involved 
in  flux  measurements  were  collected  and  analyzed. 
Study  was  conducted  to  relate  sediment  character- 
istics to  measured  fluxes  to  discern  generalizations. 
P  fluxes  (micromoles/sq.  meter/day  (R))  were 
dominated  by  phosphate  (average  R  of  99  and  an  R 
range  from  -45  to  360).  N  fluxes  were  dominated 
by  ammonium  (mean  R  of  2190  and  an  R  range  of 
160-12,000).  Nutrient  fluxes  did  not  correlate  with 
sediment  carbon,  N,  P,  sand,  silt,  or  clay.  Compari- 
son of  average  R  values  with  productivity  data 
from  June  and  July,  1975,  indicated  these  fluxes 
could  have  supplied  27  and  20%  of  the  N  and  P 
requirements  of  the  phytoplankton  in  1975.  In-situ 
time-course  measurements  showed  ammonium 
fluxes  were  linear  with  time;  phosphate  fluxes  were 
more  erratic.  Ammonium  and  phosphate  in-situ 
flux  measurements  were  not  estimated  well  by  a 
diffusion  model  based  on  interstitial  water  concen- 
tration profiles.  (Zielinski-IPA) 
W8 1-03266 


2L.  Estuaries 


UTILIZATION  OF  TIDAL  CURRENTS  BY  ES- 
TUARINE  ZOOPLANKTON, 

Port  Elizabeth  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

T.  Wooldridge,  and  T.  Erasmus. 
Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
1,  p  107-1 14,  July,  1980.  6  Tab,  16  Ref 

Descriptors:  'Zooplankton,  'Estuaries,  'Tidal  ef- 
fects, 'Currents(Water),  'Distribution  patterns, 
Seston,  Copepods,  Aquatic  life.  Aquatic  animals, 
Drifting(Aquatic),  Animal  behavior,  Behavior, 
Crustaceans,  Invertebrates,  Sundays  River,  'South 
Africa. 

The  Sundays  River  estuary,  Port  Ely,  South 
Africa,  is  21  km  long  and  500  meters  wide  at  the 
mouth.  Although  strong  tidal  currents  and  a  short 
flushing  time  were  characteristic  of  this  body  of 
water,  endemic  zooplankton  were  nevertheless 
plentiful,  suggesting  that  they  were  utilizing  the 
currents  for  minimizing  transport  to  the  sea.  The 
copepod,  Pseudodiaptomus  hessei,  avoided  fast- 
flowing  surface  currents  and  was  evenly  distribut- 
ed during  slack  water.  Acartia  longipatella  and  A. 
natalensis  congregated  near  the  bottom  at  ebb  tide 
and  moved  laterally  into  areas  of  slowest-moving 
current.  On  the  flood  tide,  A.  longipatella  was 
found  in  the  slower  currents  and  A.  natalensis  in 
the  fast  currents,  thus  being  transported  further 
upstream.  Specimens  of  the  mysid,  Rhopalophtha- 
lamus  terranatalis,  especially  the  adults,  avoided 
the  surface  and  were  found  in  fast  currents  on  the 
flood  tide  and  slow  currents  on  the  ebb  tide.  Meso- 
podopsis  slabberi  preferred  the  bottom  and  was  in 
the  slow  current  at  ebb  tide  and  in  the  fast  current 
at  flood  tide,  migrating  both  vertically  and  lateral- 
ly. (Cassar-FRC) 
W8 1-034 18 


SEDIMENT  DYNAMICS  IN  THE  MACROTI- 
DAL  AVON  RIVER  ESTUARY,  BAY  OF 
FUNDY,  NOVA  SCOTIA, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Geological  Sciences. 
J.  J.  Lambaiase. 

Canadian  Journal  of  Earth  Sciences,  Vol  17,  No 
12,  p  1628-1641,  December,  1980.  21  Fig,  40  Ref. 

Descriptors:  'Estuaries,  'Intertidal  areas,  'Tides, 
'Sediment  transport,  Currents(Water),  Sand 
waves.  Sedimentary  structures,  Avon  River,  Bay 
of  Fundy,  'Nova  Scotia,  Deltas,  Ripplemarks, 
Sediments,  Waves,  Storms,  Beds,  Bottom  sedi- 
ments, Channel  morphology.  Sedimentation. 

Major  intertidal  sand  bodies  are  described  in  a 
study  of  the  Avon  Estuary,  Bay  of  Fundy,  Nova 
Scotia.  This  is  a  macrotidal  estuary  experiencing  a 
tidal  range  from  15.6  m  at  lunar  perigee  to  8.2  m  at 
neap  tide.  Effects  of  waves  and  storms  on  intertidal 
sand  bodies  were  not  important.  Although  waves 
of  1.25  m  had  been  observed  during  a  130  mph 
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hurricane,  waves  were  generally  in  the  0.3-0.6  m 
range.  Tidal  current  velocities  are  strong,  0.6  m 
per  sec  at  the  mouth  to  1.7  m  per  sec  at  the  head. 
Maximum  speeds  are  seen  near  the  half  tides,  and 
minimum  speeds  at  the  high  and  low  water.  Most 
rapid  flow  occurs  when  the  flow  is  channelized 
between  sand  bodies.  Six  major  intertidal  sand 
bodies,  ranging  from  0.80-5.6  km  long  and  0.40- 
0.95  km  wide,  exist  in  the  estuary,  three  at  the 
mouth  and  three  nearer  the  head  of  the  system. 
Most  have  a  well  developed  crest  running  parallel 
to  the  long  axis,  which  parallels  the  tidal  currents. 
Three  major  bedforms  occur;  ripples,  0.30  m  apart 
and  less  than  0.05  m  high;  megaripples,  0.5-10.0  m 
wave  lengths  and  less  than  0.85  m  high;  and  sand 
waves,  wave  lengths  up  to  70  m,  heights  up  to  2.0 
m.  Only  a  few  transverse  bars  are  seen.  Sand 
waves  and  megaripples  are  found  on  all  six  sand 
bodies,  ripples  superimposed  on  larger  bedforms. 
Mean  grain  size  decreases  and  current  velocity 
increases  from  the  estuary  mouth  to  the  head. 
Sediment  samples  at  the  mouth  are  more  poorly 
sorted  than  those  at  the  head.  Sand  body  position 
and  shape  resemble  those  in  mesotidal  systems 
because  the  flow  pattern  at  the  mouth  is  modified 
into  an  expanding  jet,  forming  a  tidal  point  bar,  a 
flood  tidal  delta,  and  an  ebb  tidal  delta.  This  indi- 
cates that  the  Hayes  macrotidal  estuary  model 
cannot  be  applied  to  all  macrotidal  systems. 
(Cassar-FRC) 
W8 1-03424 


CONCENTRATION  OF  ANIONIC  DETER- 
GENTS IN  RIO  GRANDE  WATER  (SOUTH 
BRAZIL), 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 
Base  Oceanografica  Atlantica. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03440 


THE  APPLICATION  OF  A  SEGMENTED 
TIDAL  MIXING  MODEL  TO  THE  GREAT  BAY 
ESTUARY,  N.H., 

New  Hampshire  Univ.,  Durham.  Dept.  of  Earth 

Sciences. 

W.  S.  Brown,  and  E.  Arellano. 

Estuaries,  Vol  3,  No  4,  p  248-257,  December,  1980. 

9  Fig,  4  Tab,  13  Ref. 

Descriptors:  'Mixing,  *Tidal  effects,  ♦Saline-water 
freshwater  interfaces,  Model  studies.  Mathematical 
models.  Rivers,  Estuaries,  *Great  Bay  Estuary, 
New   Hampshire,   High  flow.   Low  flow,   Flow. 

A  modified  version  of  the  Dyer-Taylor  mixing 
model  was  used  to  predict  crude  salinity  distribu- 
tions over  a  range  of  river  discharge  in  the  well- 
mixed  Great  Bay  Estuary,  New  Hampshire.  The 
theory  was  modified  to  account  for  the  mixing 
which  occurs  at  the  junction  of  two  branches  in 
the  estuary.  The  model  was  calibrated  using  data 
from  a  low  river  flow  period  and  used  to  predict 
salinity  at  high  river  flow  in  late  March.  There  was 
reasonable  agreement  between  observed  and  pre- 
dicted salinities  in  the  lower  estuary.  Calculated 
and  observed  low  water  results  were  in  better 
agreement  than  the  high  water  figures.  Calculated 
flushing  times  for  water  parcels  entering  the  head 
of  the  estuary  were  low  flow,  54.5  tidal  cycles,  and 
high  flow,  45.9  tidal  cycles  (observed  high  flow, 
36.1  cycles).  (Cassar-FRC) 
W8 1-03455 


SEASONAL  OXYGEN  DEPLETION  IN  CHESA- 
PEAKE BAY, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Chesapeake 

Bay  Inst. 

J.  L.  Taft,  W.  R.  Taylor,  E.  O.  Hartwig,  and  R. 

Loftus. 

Estuaries,  Vol  3,  No  4,  p  242-247,  December,  1980. 

4Fig,  3Tab,  31Ref. 

Descriptors:  'Anaerobic  conditions,  'Oxygen  sag, 
•Estuaries,  Respiration,  Seasonal  depletion, 
•Chesapeake  Bay,  Stratification,  Salinity,  Seasonal, 
Organic  matter,  Nutrients,  Dissolved  oxygen, 
Benthos,  Productivity. 

Summer  oxygen  depletion  in  Chesapeake  Bay, 
which  was  unusually  severe  in  1976,  may  adverse- 


ly affect  man's  use  of  these  waters  for  power  plant 
cooling,  waste  disposal,  and  recreation.  These 
changes  are  produced  by  the  spring  freshet,  which 
decreases  salinity  in  the  upper  layers  from  1.2- 
1.5%  to  0.5-1.0%,  inhibiting  oxygen  transfer  from 
the  surface  to  the  deep  layers.  Studies  of  data 
collected  from  1964-77  indicated  high  oxygen  con- 
centrations in  December-February,  decreasing  in 
March-April  to  a  minimum  in  June  or  early  July. 
Deep  water  oxygen  (greater  than  10  meters) 
changes  from  summer  minimum  to  winter  maxi- 
mum varied  from  0.03  to  0. 1 1  ml  per  liter  per  day. 
The  major  factor  affecting  oxygen  depletion  was 
plankton  metabolism.  Secondary  factors  were 
benthic  respiration  and  organic  matter  from  the 
previous  year.  (Cassar-FRC) 
W81-03456 


LONGITUDINAL  CHARACTERIZATION  OF  A 
TIDAL  MARSH  CREEK  SEPARATING  TWO 
HYDROGRAPHICALLY  DISTINCT  ESTU- 
ARIES, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
F.  B.  Schwing,  and  B.  Kjerfve. 
Estuaries,  Vol  3,  No  4,  p  236-241,  December,  1980. 
6  Fig,  2  Tab,  18  Ref. 

Descriptors:  'Tidal  marshes,  'Hydrograph  analy- 
sis, 'Water  quality,  Coastal  marshes,  'Jones  Creek, 
Nodal  points,  Winyah  Bay,  North  Inlet,  Mixing, 
South  Carolina,  Estuaries,  Vegetation,  Water  pol- 
lution. Path  of  pollutants. 

Jones  Creek,  South  Carolina,  connects  2  very  dif- 
ferent estuarine  systems.  North  Inlet  is  a  Class  C 
estuary  with  salinity,  30-34  ppt;  average  channel 
depth,  5  m;  and  annual  runoff,  10  cu  m  per  sec. 
Winyah  Bay  is  a  Class  B  estuary  with  wider  salin- 
ity ranges;  channel  depth,  8  m;  and  runoff  rate,  450 
cu  m  per  sec.  The  water  quality  in  Winyah  Bay  is 
reduced  due  to  steel  and  pulp  mills,  harbor  ship- 
ping, and  domestic  pollution.  Computer  modeling 
of  152  sets  of  hydrographic  data  from  February, 
1978  indicate  a  nodal  point  in  Jones  Creek,  at 
which  flow  between  the  two  systems  is  limited. 
Vegetation  differences  on  either  side  of  the  node 
suggest  that  this  node  is  a  permanent  feature.  On 
the  North  Inlet  side  of  the  node,  water  quality  is 
rated  SA,  safe  for  shellfish  harvesting.  Here  Spar- 
tina  alterniflora  predominates.  On  the  south 
Winyah  Bay  side,  water  quality  is  rated  SC,  unsuit- 
able for  direct  contact  or  shellfishing.  Vegetation  is 
entirely  different  from  the  north  side,  mixed  spe- 
cies being  present.  This  nodal  feature  may  be  pres- 
ent in  other  similar  estuarine  systems.  (Cassar- 
FRC) 
W8 1-03457 


THE  INFLUENCE  OF  WETLAND  VEGETA- 
TION ON  TIDAL  STREAM  CHANNEL  MIGRA- 
TION AND  MORPHOLOGY, 

Maryland  Univ.,  College  Park.  Dept.  of  Geogra- 
phy. 

D.  Garofalo. 

Estuaries,  Vol  3,  No  4,  p  258-270,  December,  1980. 
8  Fig,  4  Tab,  17  Ref. 

Descriptors:  'Erosion,  'Tidal  marshes,  *Stream 
erosion,  Channel  erosion.  Meanders,  Tidal  effects. 
Vegetation,  Wetlands,  Coastal  marshes.  Saline 
water,  Channel  morphology.  Hydrodynamics,  Salt 
marshes,  Root  systems. 

Photogrammetric  techniques  were  used  to  deter- 
mine the  average  stream  channel  migration  rates  of 
tidal  wetland  channels,  0.21  meters  per  year 
(saline)  and  0.32  meters  per  year  (fresh  water). 
Saline  channels  are  more  sinuous  than  freshwater 
channels.  Vegetation  with  dense  root  systems 
growing  on  the  banks  causes  saline  streams  to 
become  more  entrenched,  whereas  fresh  water 
channels  behave  more  like  channels  in  mudflats. 
The  higher  average  meander  amplitude  in  saline 
channels  suggests  that  erosional  characteristics  of 
stream  banks  containing  dense  root  systems  are 
more  important  influences  than  flow  velocity  or 
discharge.  Conversely,  the  morphology  of  fresh 
water  channels  is  more  heavily  influenced  by  the 
presence  of  homogeneous  materials  devoid  of  root 
systems   and  by   hydrodynamic   factors.   Greater 


erosive  forces  occur  in  salt  marshes  than  in  fresh 
tidal  marshes,  according  to  ebb  and  flood  dis- 
charge data.  A  poor  correlation  between  rates  of 
stream  channel  migration  and  hydraulic  stream 
flow  data  suggests  that  under  normal  conditions, 
tidal  channels  migrate  little.  Storms  are  believed  to 
be  the  major  cause  of  stream  channel  migration. 
(Cassar-FRC) 
W81-03458 


DEPENDENCE  OF  MEAN  SPECTRAL  EX- 
TINCTION COEFFICIENT  OF  PHYTOPLANK- 
TON  ON  DEPTH,  WATER  COLOR,  AND  SPE- 
CIES, 

Rochester  Univ.,  NY.  Dept.  of  Biology. 

D.  Atlas,  and  T.  T.  Bannister. 

Limnology  and  Oceanography,  Vol  25,  No  1,  p 

157-159,  January,  1980.  2  Fig,  8  Ref. 

Descriptors:  'Phytoplankton,  'Spectral  analysis. 
Water  depth,  Shallow  water.  Deep  water.  Algae, 
Lakes,  Seawater,  Eutrophication. 

Computer  tapes  of  the  values  of  the  spectral  ex- 
tinction coefficient  at  various  water  depths  were 
prepared  for  the  green  alga  Chlorella  pyrenoidosa 
and  for  the  diatom  Navicula  minima  and  the  blue- 
green  alga  Synechocystis  sp.  For  these  three  algal 
types  the  spectral  extinction  coefficient  was  nearly 
the  same  at  the  surface.  This  value  increased  with 
depth  in  blue  water,  decreased  with  depth  in  green 
water,  and  changed  relatively  little  in  blue-green 
water.  The  deviation  of  the  spectral  extinction 
coefficient  from  the  previously  estimated  value  of 
0.016  below  the  surface  in  green  and  blue  waters 
may  account  for  discrepancies  in  the  quantum 
yield  of  photosynthesis  obtained  in  previous  stud- 
ies. The  largest  variation  was  noted  with  the  green 
alga,  ranging  from  0.005  at  depth  in  green  water  to 
0.021  or  more  at  depth  in  blue  water.  In  Crater 
Lake  (blue  water)  and  San  Vincente  (green  water), 
but  not  the  Gulf  of  California  (blue-green  water), 
the  attentuation  of  total  quantum  irradiance  with 
depth  follows  Beer's  Law  to  a  close  approxiina- 
fion,  indicating  that  phytoplankton  absorption  of 
light  is  a  small  component  of  the  absorption  in  the 
first  two  water  bodies.  (Baker-FRC) 
W8 1-03472 


SALT  MARSH  PRODUCTIVITY  WITH  NATU- 
RAL AND  ALTERED  TIDAL  ORCULATION, 

San  Diego  State  Univ.,  CA.  Dept.  of  Biology. 
J.  B.  Zedler,  T.  Winfield,  and  P.  Williams. 
Oecologia,  Vol  44,  No  2,  p  236-240,  January,  1980. 
1  Fig,  2  Tab,  24  Ref. 

Descriptors:  'Salt  marshes,  'Tidal  effects,  'Pro- 
ductivity, Water  circulation.  Algae,  Wetlands, 
Coastal  marshes.  Saline  water,  Intertidal  areas, 
Tidal  marshes.  Estuaries,  'California,  Aquatic 
plants,  Phytoplankton,  Aquatic  soils. 

The  effects  of  tidal  circulation  on  productivity 
were  investigated  in  three  southern  California  salt 
marshes.  Tijuana  Estuary,  relatively  undisturbed 
and  well-flushed  with  sea  water,  had  low  net  aerial 
primary  productivity  of  vascular  plants,  0.4-1.0  kg 
per  kg  meter  per  year.  The  Flood  Control  Channel 
of  the  San  Diego  River,  where  a  riprap  dike  slows 
tidal  circulation,  also  had  low  productivity,  0.6  kg 
per  sq  meter  per  year.  Fresh  water  impounded 
behind  a  sand  bar  in  Los  Penasquitos  Lagoon 
permitted  high  productivity,  1.2-2.9  kg  per  sq 
meter  per  year.  This  lagoon  is  usually  open  only  in 
winter  and  spring  and  receives  ephemeral  flushing 
in  summer.  Although  closure  of  wetlands  increased 
productivity  in  this  study,  it  could  produce  hyper- 
salinity  or  wide  variations  in  salinity  in  years  of 
low  precipitation,  reducing  productivity  and  elimi- 
nating some  species.  Reduced  tidal  circulation 
causes  a  shift  from  vascular  plants  to  salt  marsh 
algal  mat,  which  is  good  food  for  invertebrates. 
However,  in  warm  weather,  the  algal  mat  can 
produce  oxygen  deficiency  and  salinity  increases 
without  tidal  dilution,  leading  to  fish  and  shellfish 
mortality.  Total  effects  of  tidal  disturbances  re- 
quire further  study.  (Cassar-FRC) 
W8 1-035 11 


VFRTICAL  ZONATION  ON  ROCKY  SHORES 
IN  THE  SEVERN  ESTUARY, 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality — Group  3C 


Bristol  Univ.  (England).  Dept.  of  Zoology. 

C.  Little,  and  L.  P.  Smith. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 

6,  p  651-669,  December,  1980.  7  Fig,  3  Tab,  30  Ref. 

Descriptors;  'Estuaries,  •Zonation,  'Distribution 
patterns,  Severn  Estuary,  Aquatic  life.  Salinity, 
Turbidity,  Temperature,  Vertical  distribution, 
♦Algae,  Tidal  effects,  'Invertebrates,  Aquatic  ani- 
mals, Aquatic  algae,  WavesCWater),  Limpets, 
Grazing,  'England. 

The  algae  and  invertebrates  at  9  sites  on  the  shores 
of  the  Severn  Estuary  were  examined  along  tran- 
sects from  shore  to  water  from  1975  to  1978  to 
determine  their  zonal  patterns.  Many  observations 
in  the  distribution  of  aquatic  life  were  difficult  to 
explain.  Littorina  littoralis  was  most  abundant  at  its 
uppermost  limit  in  the  estuary.  Macroalgae  were 
absent  low  on  the  shore  at  all  sites.  Several  other 
algae  species  were  reduced  in  areas  where  condi- 
tions appeared  favorable  for  their  growth.  Some 
animal  species  had  unexplained  upper  vertical 
limits.  Fauna  was  less  abundant  at  the  head  of  the 
estuary,  as  expected,  and  algae  showed  little  direct 
effect  when  studied  in  relation  to  wave  action. 
Physical  and  chemical  measurements  indicated  that 
temperature  and  salinity  fluctuations  had  no  signifi- 
cant effect  on  vertical  distribution  of  flora  and 
fauna.  However,  turbidity  and  tidal  effects  showed 
some  correlation  with  distribution.  When  grazers 
were  removed  from  given  areas  in  the  estuary, 
succession  did  not  take  place  as  in  purely  marine 
locations.  Green  algae  and  fucoids  did  not  establish 
or  were  much  delayed.  Limpets  were  much  less 
mobile  in  the  estuary.  Algal  recolonization  of  the 
rocky  shore  may  depend  on  spore  viability  and 
physical  factors  affecting  settlement  of  Fucus 
spores.  (Cassar-FRC) 
W81-03576 


A  LABORATORY  INVESTIGATION  OF 
HEAVY  METAL  ADSORPTION  ON  MARINE 
DREDGE  SPOILS, 

Smith  Coll.,  Northampton,  MA.  Dept.  of  Chemis- 
try. 

D.  A.  Stem,  and  C.  L.  Grant. 
Bulletin    of   Environmental    Contamination    and 
Toxicology,  Vol  26,  No  2,  p  213-218,  1981.  1  Tab, 
10  Ref. 

Descriptors:  'Heavy  metals,  'Adsorption,  'Dredg- 
ing, Sand,  Gravel,  Copper,  Lead,  Cobalt,  Nickel, 
Aquatic  life.  Estuaries,  Zinc,  Cadmium,  Massachu- 
setts Bay,  Spoil  banks.  Sediment,  Seawater. 

The  rate  of  heavy  metal  adsorption  onto  dredged 
spoils  was  investigated  as  a  function  of  tempera- 
ture, light  levels,  and  dissolved  oxygen  content  in 
cotmection  with  the  sand  and  gravel  mining  indus- 
try of  Massachusetts  Bay.  A  typical  dredge  spoils 
sample  in  sea  water  was  spiked  with  100  mg/liter 
of  copper,  lead,  zinc,  cadmium,  nickel,  and  cobalt 
under  conditions  of  the  factorial  design.  Concen- 
trations of  heavy  metals  remaining  in  the  sea  water 
were  determined  as  a  function  of  time.  To  obtain 
information  on  the  rate  of  adsorption,  sampling 
was  conducted  at  3,  7,  13,  20,  30,  50,  70,  90,  120, 
and  180  minutes.  In  all  equilibrium  experiments  the 
order  of  trace  metal  adsorption  was  the  same,  with 
copper  and  lead  being  equally  and  most  extensive- 
ly adsorbed,  followed  in  order  of  decreasing  ad- 
sorption by  cadmium,  zinc,  nickel  and  cobalt.  The 
least  extensively  adsorbed  metals,  cobalt  and 
nickel,  may  be  significantly  affected  by  biological 
mechanisms  which  are  very  slow  and  would  not 
therefore  be  observable  in  this  experimental  design. 
Clearly,  nickel  and  cobalt  would  have  a  greater 
potential  for  aquatic  toxicity  than  would  those 
metals  which  were  adsorbed  more  quickly.  This 
work  suggests  that  any  redistribution  of  toxic 
metals  brought  about  by  dredging  and/or  disposal 
methods  would  be  minimal  in  an  aquatic  ecosys- 
tem. The  rapid  and  fairly  complete  adsorption  of 
lead,  copper,  zinc,  and  cadmium  on  natural  sedi- 
ment under  most  environmental  conditions  indi- 
cates that  the  concentrations  of  these  metals  in  the 
water  column  will  be  very  small.  Sediment  appears 
very  effective  in  scavenging  metals  from  sea  water, 
but  this  does  not  remove  the  toxic  potential  to  the 
marine  environment.  (Baker-FRC) 
W81-03588 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


RESEARCH  AND  DEVELOPMENT  ON  A 
SPIRAL-WOUND  MEMBRANE  SYSTEM  FOR 
SINGLE-STAGE  SEAWATER  DESALINATION, 

UOP,  Inc.,  San  Diego,  CA.  Fluid  Systems  Div. 
R.  L.  Riley,  and  C.  E.  Milstead. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-213191, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
Final  Report  to  Office  of  Water  Research  and 
Technology,  April,  1981.  211  p,  36  Fig,  101  Tab,  6 
Ref,  1  Append.  OWRT-C-90277-D(No  9529)(1), 
14-34-0001-9529. 

Descriptors:  'Membranes,  'Reverse  osmosis,  'De- 
salination, Seawater,  Spiral-wound  elements, 
North  Carolina,  California,  Wrightsville 
Beach(NC),  Water  Factory  21(CA). 

The  objective  of  single-stage  seawater  desalination 
by  reverse  osmosis  has  been  achieved  by  the  devel- 
opment of  a  thin-film  composite  poly  (ether/urea) 
membrane,  designated  TFC-801.  This  membrane 
typically  exhibits  99.4%  rejection  with  a  product 
flux  of  13-15  gal/ft  -  day  operating  on  seawater  at 
800  psi  applied  pressure.  A  limitation,  however,  is 
the  membrane's  sensitivity  to  chlorinated  feeds. 
Investigations  of  the  effects  of  TFC  membrane 
system  to  various  sterilizing  agents,  biocides,  clean- 
ing agents,  surfactants,  and  coagulating  agents 
were  conducted,  both  in  the  laboratory  and  in 
long-term  field  tests  on  4-  and  6-in.  diameter  spiral- 
wound  elements  at  the  OWRT  Test  Facility  at 
Wrightsville  Beach,  N.C.  Field  tests  were  also 
conducted  on  experimental  TFC  membrane  ele- 
ments at  Orange  County  Water  Factory  21,  operat- 
ing on  a  lime-clarified  municipal  wastewater  feed. 
W81-03333 


PROCESS  FOR  ALKALINE  SCALING, 

CIBA-GEIGY  Ltd.,  London  (England). 

For   primary   bibliographic   entry   see   Field   5G. 

W8 1-03404 


PROCESS  FOR  DEMINERALIZING  SALINE 
SOLUTIONS, 

ICI  Australia  Ltd.,  Melbourne  (Australia);  and 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Campbell  (Australia).  (Assignees). 
B.  A.  Bolto,  K.  H.  Eppinger,  and  M.  B.  Jackson. 
U.S.  Patent  No  4,206,051,  4  p,  2  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  1,  p  227,  June  3,  1980. 

Descriptors:  'Patents,  'Demineralization,  'Desali- 
nation, 'Separation  techniques,  Saline  water,  Ion 
exchange.  Resins,  Reduction(Chemical),  Regenera- 
tion, Thermal  regeneration. 

The  invention  provides  an  improvement  in  the 
process  for  the  demineralization  of  a  saline  solution 
by  thermally  regenerable  resins.  In  a  first  step,  the 
saline  solution  is  treated  with  a  deoxygenating 
agent  and  in  a  second  step  this  deoxygenated  saline 
solution  is  treated  with  a  thermally  regenerable  ion 
exchange  resin.  The  improvement  being  that  the 
ion  exchange  resin  comprises  a  component  resin 
derived  from  a  compound  selected  from  a  group 
consisting  of  N-substituted  diallylamines  and  salts. 
(Sinha-OEIS) 
W81-03527 


3C.  Use  Of  Water  Of  Impaired 
Quality 


EFFECT  OF  SALINE  AND  ALKALINE  WATER 
ON  GROWTH  AND  SURVIVAL  OF  RHIZO- 
BIUM  MELILOTI, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

J.  L.  Botsford. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209066, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Project  Completion  Report,  January,  1981.  New 
Mexico  Water  Resources  Research  Institute,  New 
Mexico  State  University,  Report  No  130.  24  p,  11 
Tab,  7  Ref  OWRT-A-062-NMEX(1). 

Descriptors:  'Plant  growth,  'Saline  water,  'Alka- 
line water,  'Nitrogen  fixing  bacteria,  'Alfalfa, 
'Arid  lands.  New  Mexico,  Brines,  Saline  water 
intrusion,  Salinity,  Soil  salinity.  Soil  types,  Water, 
Alkaline  soils.  Alkalinity,  Bacteria,  Arid  zones. 
Arid-zone  hydrology.  Hydrology. 

The  objectives  of  this  study  were  to  determine  the 
effects  of  salts  commonly  found  in  water  in  arid 
regions  on  the  survival  and  growth  of  an  agricul- 
turally-important bacterium  Rhizobium  meliloti 
(Rm),  which  converts  atmospheric  nitrogen  into 
ammonia  and  lives  in  symbiotic  relationship  with 
alfalfa.  Sodium  chloride  concentrations  up  to  250 
mM  did  not  influence  viability  of  the  bacterium 
suspended  in  water  or  soil.  A  completely-defined 
low  osmolarity  growth  medium  was  developed 
and  the  effects  of  adding  Na,  K,  Mg,  CI,  phos- 
phate, bicarbonate,  sulfate,  and  acetate  ions  on  the 
growth  rate  of  various  Rm  strains  was  determined. 
Only  Mg,  phosphate,  and  the  acetate  ions  inhibited 
growth  of  concentrations  of  200  mM  or  less.  Sensi- 
tivity to  some  of  the  salts  was  affected  byew 
Mexico  were  found  comparable  to  laboratory 
strains  regarding  salt  tolerances.  The  results  of  this 
study  suggest  salinity  in  concentrations  normally 
encountered  in  arid  region  irrigation  water  does 
not  influence  survival/growth  of  Rm  growing  in- 
dependent of  the  host  plant  alfalfa.  Work  has  been 
extended  to  determine  salinity  effects  on  establish- 
ment of  the  Rm-alfalfa  symbiotic  relationship  that 
results  in  biological  nitrogen  fixation.  (Zielinski- 
IPA) 
W8 1-03267 


PROCESS  FOR  GAS  CLEANING  WITH  RE- 
CLAIMED WATER  AND  APPARATUS  FOR 
WATER  RECLAMATION, 

Texaco  Inc.,  White  Plains,  NY.  (Assignee). 
C.  P.  Marion,  L.  E.  Estabrook,  and  G.  N.  Richter. 
U.S.  Patent  No  4,205,963,  14  p,  2  Fig,  1  Tab,  3  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  1,  p  200,  June  3,  1980. 

Descriptors:  'Patents,  'Reclaimed  water,  'Water 
types.  Separation  techniques.  Impaired  water  use, 
Recirculated  water,  Rehabilitation,  Industrial 
water.  Equipment,  Gas  cleaning  processes. 

Particulate  solids,  i.e.  carbon  soot  and  ash  en- 
trained in  the  how  raw  gas  stream  from  a  partial 
oxidation  gas  generator  are  removed  by  quench 
cooling  the  hot  gas  stream  directly  in  reclaimed 
water  in  a  quench  drum,  or  by  scrubbing  with 
reclaimed  water  in  a  gas  scrubbing  zone  after 
indirect  heat  exchange  in  a  gas  cooler  or  both.  It  is 
economic  to  reclaim  the  water  in  the  dispersion  by 
removing  particulate  solids  and  gaseous  impurities. 
The  reclaimed  water  may  then  be  recycled  to  the 
gas  quench  cooling  and  scrubbing  zones.  This  is 
done  by  mixing  the  dispersion  of  solids  and  water 
together  with  a  liquid  extractant.  A  dispersion 
comprising  particulate  carbon,  extractant,  and  a 
small  amount  of  water  is  formed  and  in  a  decanter 
separated  from  a  dilute  water  layer  which  settles  to 
the  bottom  of  the  decanter.  Water  is  removed  and 
introduced  on  to  a  stripping  plate  of  a  flash  column 
containing  at  least  one  stripping  plate.  The  solids- 
containing  water  from  the  decanting  zone  is 
flashed  below  the  stripping  plate  and  a  portion  is 
converted  into  steam.  The  steam  passes  up  through 
holes  or  bubble  caps  in  the  stripping  plate  and  is 
dispersed  through  the  water  contained  on  the 
plate.  Unvaporized  water  falls  to  the  bottom  of  the 
column  where  a  vertical  weir  separates  the  flash 
column  into  two  chambers.  Solids  settle  out  of  the 
water  in  the  first  chamber  and  clarified  water 
flows  over  the  weir  into  the  second  chamber. 
Overflow  water  from  the  bottom  stripping  plate  is 
discharged  below  the  water-level  in  the  second 
chamber  by  way  of  a  downcomer.  Reclaimed 
water  is  pumped  to  the  gas  cooling  and  scrubbing 
zones  from  the  second  chamber,  and  waste  water 
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containing  solids  in  the  first  chamber  is  discharged.       Texaco  Inc.,  White  Plains,  NY.  (Assignee). 
(Sinha-OEIS)  For  primary  bibliographic  entry  see  Field  3C. 
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PROCESS  FOR  GAS  CLEANING  WITH  RE- 
CLAIMED WATER, 

Texaco  Inc.,  White  Plains,  NY.  (Assignee). 
C.  P.  Marion,  L.  E.  Estabrook,  and  G.  N.  Richter. 
U.S.  Patent  No  4,205,962,  16  p,  3  Fig,  1  Tab,  3  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  1,  p  199-200,  June  3,  1980. 

Descriptors:  'Patents,  'Reclaimed  water,  'Separa- 
tion techniques,  'Recirculated  water.  Emulsions, 
Rehabilitation,  Industrial  water.  Distillation,  Gas 
cleaning  processes. 

Dispersions  comprising  water  and  particulate 
solids  are  produced  in  at  least  one  gas  cooling  or 
scrubbing  zone  by  quench  cooling  or  scrubbing  the 
raw  gas  steam  from  a  partial  oxidation  gas  gener- 
ator with  water.  The  water  may  be  reclaimed  by 
the  process.  In  one  embodiment,  the  carbon-water 
dispersion  containing  any  ash  is  mixed  with  a 
liquid  organic  extractand  and  a  liquid  aqueous 
emulsion.  The  emulsion  breaks  up,  and  in  a  decant- 
ing operation  a  carbon-extractant-water  dispersion 
containing  gaseous  impurities  separates  out  and 
floats  on  a  dilute  bottoms  water  layer  containing 
gaseous  impurities  and  some  solids.  The  carbon- 
extractant-water  dispersion  is  mixed  with  a  heavy 
liquid  hydrocarbon  and  introduced  into  a  distilla- 
tion column.  The  overhead  from  the  distillation 
column  is  cooled  and  separated  in  a  separation 
vessel  into  an  upper  layer  of  liquid  organic  extrac- 
tant,  an  intermediate  layer  of  aqueous  emulsion,  a 
bottom  layer  of  water,  and  an  overhead  stream  of 
uncondensed  gaseous  impurities  if  any.  The  liquid 
aqueous  emulsion  and  the  liquid  extractant  are 
recycled  to  the  decanting  operation.  The  water 
layer  from  the  separation  vessel  and  the  bottoms 
water  from  the  decanting  operation  are  separately 
introduced  into  a  flash  column  where  the  water  is 
reclaimed.  (Sinha-OEIS) 
W8 1-03323 


CONCENTRATIONS  OF  ELEMENTS  IN  A 
MARINE  FOOD  CHAIN  CULTURED  IN 
SEWAGE  WASTEWATER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Office  of  Occupational  Health  and  Safety. 
A.  K.  Furr,  T.  F.  Parkmson,  J.  Ryther,  C.  A. 
Bache,  and  W.  H.  Gutenmann. 
Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  26,  No  1,  p  54-59,  1981.  3  Tab,  30 
Ref. 

Descriptors:  'Water  reuse,  'Aquatic  life,  'Heavy 
metals.  Wastewater,  Domestic  wastes,  Metals,  Ac- 
cumulation, Bioaccumulation,  Copper,  Cadmium, 
Chromium,  Nickel,  Zinc,  Wastewater  renovation. 
Laboratory  studies,  'Food  chains. 

In  an  attempt  to  learn  which  elements  and  organic 
constituents  in  treated  sewage  effiuent  are  ab- 
sorbed by  aquatic  species  and  whether  the  magni- 
tude of  absorption  may  constitute  a  hazard  to 
consumers,  an  aquatic  food  chain  including  sea- 
weed, clams,  oysters,  lobsters,  and  flounder  has 
been  cultured  in  secondary  sewage  effluent  from 
the  Wareham,  Massachusetts  treatment  plant.  Ap- 
preciable concentrations  of  a  number  of  elements 
may  occur  in  marine  organisms  exposed  to  sewage 
wastewater  as  compared  to  the  corresponding  con- 
trols. The  study  indicated  that  the  accumulation  of 
elemental  pollutants  by  various  species  may  be 
considerable.  Since  a  major  portion  of  copper, 
cadmium,  chromium,  nickel  and  zinc  in  municipal 
wastewater  is  believed  to  derive  from  domestic 
uses,  monitoring  metal  concentrations  in 
wastewater  from  domestic  as  well  as  industrial 
sources  prior  to  reuse  is  recommended.  (Baker- 
FRC) 
W8 1-03426 

3E.  Conservation  In  Industry 


PROCESS  FOR  GAS  CLEANING  WITH  RE- 
CLAIMED WATER  AND  APPARATUS  FOR 
WATER  RECLAMATION, 


PROCESS   FOR  GAS  CLEANING   WITH  RE- 
CLAIMED WATER, 

Texaco  Inc.,  White  Plains,  NY.  (Assignee). 
For  primary  bibliographic  entry  see  Field  3C. 
W81-03323 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


MUNICIPAL  WELLS,  LAND  DEVELOPMENT 
AND  FRESHWATER  WETLANDS  IN  MASSA- 
CHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Forestry 
and  Wildlife  Management. 
D.  S.  Wilkie,  and  J.  S.  Larson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209132, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Completion  Report,  October,  1980.  Massachusetts 
Water  Resources  Research  Center,  University  of 
Massachusetts,  Publication  No  120.  32  p,  1  Fig,  21 
Tab,  3  Ref,  1  Append.  OWRT-A-121-MASS(l), 
14-34-0001-9023. 

Descriptors:  'Municipal  water,  'Massachusetts, 
'Water  supply,  'Wells,  'Land  development,  'Wet- 
lands, Aerial  photography,  Photography,  Well 
water,  Water,  Water  table,  Remote  sensing,  Vege- 
tation, Maps,  Topographic  mapping.  Mapping,  Ag- 
riculture, Runoff,  Construction,  Water  use.  Water 
surface  profiles.  Profiles. 

The  objective  of  this  study  was  to  determine 
whether  existing  data  on  water  demand,  land  use 
and  wetland  change,  and  groundwater  yield  were 
adequate  to  detect  and  measure  the  impact  of  land 
use  change  and  increased  water  demand  on  fresh- 
water wetlands.  Records  of  municipal  wells  and 
aerial  photogrammetric  data  were  examined  to  de- 
termine whether  well  pumping  and  land  develop- 
ment affect  freshwater  wetlands  in  14  Massachu- 
setts towns.  Existing  aerial  photography  and  relat- 
ed maps  accurately  detect  changes  in  freshwater 
wetlands.  Highway /industrial/commercial/busi- 
ness/residential construction  represent  the  most 
important  wetland  loss  causes.  Agriculture,  and 
sand  and  gravel  operations,  cause  both  losses  and 
gains  in  wetlands.  There  was  no  detectable  change 
in  wetland  vegetation  in  a  one-half  mile  radius 
around  municipal  wells  where  pumping  rates  were 
high.  Man-induced  change  in  wetlands  around 
wells  was  slight;  water  pumping  apparently  has  not 
caused  marked  wetlands  change.  Municipal  well 
records  were  poorly  kept  and  surficial  geologic 
mapping  was  lacking  in  most  areas;  these  factors 
may  have  prevented  detection  of  some  lesser  wet- 
land vegetation  change  level.  (Zielinski-IPA) 
W81-03256 


SUMMARY  OF  TECHNICAL  CONCLUSIONS 
TO  1979. 

Melbourne    and    Metropolitan    Board    of   Works 

(Australia). 

For   primary   bibliographic   entry   see   Field   6D. 

W8 1-03282 


OAK  TREES  AND  LIVESTOCK  -  MANAGE- 
MENT OPTIONS, 

California  Univ.,  Hopland.  Hopland  Field  Station. 
A.  H.  Murphy. 

In:  Proceedings  of  the  Symposium  on  the  Ecology, 
Management,  and  Utilization  of  California  Oaks, 
June  26-28,  1979,  Claremont,  California.  Forest 
Service,  Pacific  Southwest  Forest  and  Range  Ex- 
periment Station,  Berkeley,  California,  General 
Technical  Report  PSW-44,  November,  1980,  p 
329-332.  1 1  Ref. 


Descriptors:  'Range  management,  'Oak  trees, 
•Water  yield,  'Runoff,  Erosion  rates,  Channel 
scour.  Storm  seepage.  Surface  runoff,  Forages, 
Grazing,  Grasses,  Legumes,  Land  management, 
California. 

In  California,  approximately  10  million  acres  of 
woodland-grass  type  offer  opportunities  for  modi- 
fication of  the  tree  cover  to  improve  their  i  in 
livestock  management.  In  order  to  determine  the 
effects  of  tree  removal  on  rangeland,  two  water- 
shed areas  (210  and  60  acres)  had  water  yield, 
runoff,  erosion,  forage,  and  livestock  data  collect- 
ed, during  three  test  periods;  pre-treatment,  treat- 
ment, and  post-treatment.  The  pre-treatment 
period  represented  the  watershed  condition  before 
any  changes  were  applied.  The  treatment  period 
involved  reduction  of  trees  and  shrubs  by  cutting, 
chemical  treatment,  and  fire  followed  by  seeding 
of  grasses  and  legumes.  The  final  phase  was  evalu- 
ation of  treatments  by  the  collection  of  hydrologic 
data,  sheep  grazing  use,  and  forage  production. 
Before  treatment  the  average  grazing  capacity  was 
50  animal  unit  months  (AUM);  following  conver- 
sion from  woody  cover  to  herbaceous  cover,  it 
increased  to  300  AUM.  Benefits  derived  from  tree 
removal  also  included  an  increase  of  water  yield 
either  by  surface  or  sub-surface  flow.  If  a  large 
percentage  of  the  trees  are  killed,  under  some 
geologic  situations  erosion  will  increase  in  terms  of 
channel  scouring  as  well  as  by  land  slips.  (Moore- 
SRC) 
W81-03312 


SUCTION  DEVICE  FOR  CLEANING  BOT- 
TOMS OF  WATERWAYS  AND  FOR  LIFTING 
SUNKEN  TIMBER, 

L.  O.  Niskala. 

U.S.  Patent  No  4,207,690,  8  p,  10  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  3,  p  806,  June  17,  1980. 

Descriptors:  'Patents,  'Channel  improvement, 
'Stream  improvement,  Equipment,  Cleaning,  Suc- 
tion devices.  Debris. 

A  suction  device  for  clearing  the  bottom  of  water- 
ways includes  a  suction  end  having  an  inlet  open- 
ing. Mounted  to  the  horizontal  edges  of  the  inlet 
opening  are  either  force-driven  conveyor  screws 
or  triangular  flanges,  with  rollers  mounted  on  the 
vertical  edges  of  the  inlet  opening.  The  rollers  in 
cooperation  with  either  the  triangular  flanges  or 
the  conveyor  screws  turn  material  snagged  in  the 
waterway  endwise  into  a  suction  pipe  terminating 
at  the  suction  end.  Debris  sucked  into  the  suction 
pipe  is  delivered  to  a  load  basket  at  the  other  end 
of  the  suction  pipe.  The  loading  basket  is  con- 
structed for  lifting  from  the  water  by  means  such 
as  a  crane,  and  further  constructed  for  unloading 
from  the  bottom.  (Sinha-OEIS) 
W8 1-03377 


4B.  Groundwater  Management 


TRACING  GROUND-WATER  MOVEMENT  BY 
USING  THE  STABLE  ISOTOPES  OF  OXYGEN 
AND  HYDROGEN,  UPPER  PENITENCIA 
CREEK  ALLUVIAL  FAN,  SANTA  CLARA 
VALLEY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

K.  S.  Muir,  and  T.  B.  Coplen. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $1.25.  Geological  Survey 
Water-Supply  Paper  2075,  1981.  18  p,  4  Fig,  3  Tab, 
18  Ref. 

Descriptors:  Groundwater,  'Groundwater  move- 
ment, 'Oxygen,  'Hydrogen,  Imported  water.  Arti- 
ficial recharge,  'Tracers,  Stable  isotopes.  Wells, 
Pumping,  Sampling  runoff,  Geohydrology,  'Cali- 
fornia, 'Santa  Clara  Valley,  Penitencia  Creek  allu- 
vial fan. 

Starting  in  1965  the  Santa  Clara  Valley  Water 
District  began  importing  about  100,000  acre-feet 
per  year  of  northern  California  water.  About  one- 
half  of  this  water  was  used  to  artificially  recharge 
the  Upper  Penitencia  Creek  alluvial  fan  in  Santa 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
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Clara  Valley.  In  order  to  determine  the  relative 
amounts  of  local  ground  water  and  recharged  im- 
ported water  being  pumped  from  the  wells,  stable 
isotopes  of  oxygen  and  hydrogen  were  used  to 
trace  the  movement  of  the  imported  water  in  the 
alluvial  fan.  To  trace  the  movement  of  imported 
water  in  the  Upper  Penitencia  Creek  alluvial  fan, 
well  samples  were  selected  to  give  areal  and  depth 
coverage  for  the  whole  fan.  The  stable  isotopes  of 
oxygen- 16,  oxygen- 18,  and  deuterium  were  meas- 
ured in  the  water  samples  of  imported  water  and 
from  the  wells  and  streams  in  the  Santa  Clara 
Valley.  The  isotopic  data  indicate  dilution  of 
northern  California  water  with  local  ground  water 
in  a  downgradient  direction.  Two  wells  contain 
approximately  74  percent  northern  California 
water,  six  wells  more  than  50  percent.  Data  indi- 
cate that  there  may  be  a  correlation  between  the 
percentage  of  northern  California  water  and  the 
depth  or  length  of  perforated  intervals  in  wells. 
(USGS) 
W8 1-03271 


IRRIGATION  BENEFITS, 

Department  of  Agriculture,  Ashburton  (New  Zea- 
land). Winchmore  Irrigation  Research  Station. 
For  primary  bibliographic  entry  see  Field  6B. 
W8 1-03  529 


DESIGN  TOOL  AIDS  GROUNDWATER  MAN- 
AGEMENT, 

Science   and   Education   Administration,    Fresno, 
CA.  Water  Management  Research. 
For  primary  bibliographic  entry  see  Field  6A. 
W8 1-03536 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


INVESTIGATION  OF  SOIL  CONSERVATION 
SERVICE  URBAN  HYDROLOGY  TECH- 
NIQUES, 

Espey,  Huston  and  Associates,  Inc.,  Austin,  TX. 
For  primary  bibliographic  entry  see  Field  2E. 
W81-03317 


TRRL  AND  UNIT  HYDROGRAPH   SIMULA- 
TIONS COMPARED  WITH  MEASUREMENTS 
IN  AN  URBAN  CATCHMENT, 
Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-03435 


4D.  Watershed  Protection 


AT  PORTLAND:  TEAM  EFFORTS  MAINTAIN 
WATERSHED. 

Water/Engineering  and  Management,  Vol  128,  No 
2,  p  8,  82,  February,  1981. 

Descriptors;  'Water  quality,  'Watershed  manage- 
ment. Forest  watersheds.  Interagency  cooperation. 
Governmental  interrelations.  Planning,  Regional 
planning.  Long-term  planning,  'Portland,  Oregon, 
Metropolitan  water  management.  Public  participa- 
tion. 

The  Portland,  Oregon,  Water  Bureau  maintains  the 
factors  needed  for  successful  management  of  its 
watershed,  including  a  commitment  among  its 
managers  to  work  with  other  agencies,  a  staff 
capable  of  handling  a  variety  of  disciplines,  good 
planning  and  execution  of  engineering  projects 
within  the  watershed,  and  use  of  the  most  up-to- 
date  surveillance  methods  and  equipment.  Since 
the  quality  of  the  water  supply  at  its  source  is 
excellent,  maintaining  the  quality  of  the  water  at 
the  watershed  is  a  prime  concern  of  the  utility's 
management.  Public  Law  95-200,  which  controls 
the  management  of  Portland's  Bull  Run  watershed 
area,  assigns  responsibility  for  the  integrity  of  the 
watershed  to  the  U.S.  Forest  Service,  while  re- 
sponsibility for  determining  whether  water  quality 
standards  are  met  is  assigned  to  the  Water  Bureau. 
The  Bureau  staff  includes  such  non-engineering 


professionals  as  agronomists,  land  use  managers, 
and  forestry  experts.  Interdisciplinary  teams  are 
used  for  internal  planning.  Communications  be- 
tween the  utility  and  the  public  are  encouraged 
through  an  aggressive  public  information  program, 
citizen  advisory  committees,  and  public  attitude 
surveys.  Emphasis  is  placed  on  long-term  successes 
and  goals  rather  than  on  short-term  results.  (Car- 
roll-FRC) 
W8 1-03600 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


QUANTIFICATION  OF  NON-POINT  SOURCE 
SEDIMENTATION  THROUGH  DENSITOME- 
TRIC  ANALYSIS  OF  COLOR  INFRARED 
AERIAL  PHOTOGRAPHY, 

Sewall  (James  W.),  Co.,  Old  Town,  ME. 
For  primary  bibliographic  entry  see  Field  5B. 
W81-03252 


ULVA  LACTUCA  AS  A  BIOINDICATOR  OF 
COASTAL  WATER  QUALITY, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Botany. 
H.  G.  Levine,  and  R.  T.  Wilce. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209140, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Completion  Report,  1980.  Massachusetts  Water 
Resources  Research  Center,  University  of  Massa- 
chusetts, Publication  No  119.  83  p,  17  Fig,  10  Tab, 
57  Ref  OWRT-A-112-MASS(l),  14-34-0001-8023. 

Descriptors:  *Sea  grasses,  'Water  quality,  'Bioin- 
dicators,  Bioaccumulation,  'Coastal  waters.  Water 
pollution.  Aquatic  plants,  Indicators,  'Pollutant 
identification.  Accumulation,  Biological  magnifica- 
tion. Water,  Monitoring,  Pollution  load,  Pollutants, 
Polychlorinated  biphenyls.  Hydrocarbons,  Gas 
chromatography.  Chemical  analysis,  Water  analy- 


A  study  was  conducted  to  develop  methods  that 
capitalize  on  the  capacity  of  the  green  alga  Ulva 
lactica  L.  (Ulva),  known  as  Sea  Lettuce,  to  func- 
tion as  a  bioindicator  for  coastal  waters.  Prelimi- 
nary studies  evaluated  growth  of  Ulva  discs  and 
germlings  as  related  to  physical  parameters  (moni- 
toring coastal  water  nutrient  load)  in  the  environ- 
ment. A  number  of  observed  nonuniformity  factors 
reduced  the  feasibility  of  using  a  disc  monitoring 
method.  Use  of  genotypically  identical  germlings, 
on  the  other  hand,  proved  to  be  a  successful  ap- 
proach. Germlings  were  used  as  in  situ  assay  or- 
ganisms under  diverse  ecological  conditions,  with 
the  unit  of  measurement  related  to  germling 
growth.  The  ability  to  characterize  Ulva  germling 
growth  relative  to  physical/chemical  parameters 
operating  in  the  environment  was  demonstrated. 
Use  of  Ulva  as  a  bioaccumulator  of  water  pollut- 
ants was  also  studied  by  gas  chromatographic  anal- 
ysis of  Ulva  tissue  samples  from  different  Massa- 
chusetts populations.  Polychlorinated  biphenyls 
(PCBs)  and  saturated  hydrocarbons  were  observed 
in  New  Bedford  and  Hingham  Harbor  populations, 
respectively.  (Zielinski-IPA) 
W8 1-03254 


IDENTIFICATION  OF  THE  WATER  QUALITY 
FACTORS  WHICH  PREVENT  FINGERNAIL 
CLAMS  FROM  RECOLONIZING  THE  ILLI- 
NOIS RIVER,  PHASE  II, 

Illinois  Natural  History  Survey,  Havana.  River 
Research  Lab. 

R.  E.  Sparks,  M.  J.  Sandusky,  and  A.  A.  Paparo. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-209 116, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Center,  University  of  Illinois, 
Urbana,  Research  Report  157,  March,  1981.  52  p, 
20  Fig,  6  Tab,  25  Ref.  OWRT-B-119-ILL(9),  14- 
34-0001-9069. 


11 


Descriptors:  'Water  pollution  effects,  'Bioassay, 
•Bioindicators,  'Bivalves,  'Illinois  River,  Water 
quality,  Musculium  transversum.  Sediment,  Filtra- 
tion, Toxicity,  Clams,  'Fingernail  clams. 

Fingernail  clams  disappeared  from  the  middle  Illi- 
nois River  during  the  1950s  and  have  not  returned. 
There  are  residual  populations  of  clams  in  lakes 
and  tributary  streams,  indicating  that  whatever 
factors  caused  the  initial  die-off  must  be  preventing 
recolonization.  Earlier  phases  of  this  study  had 
developed  methods  of  maintaining  the  clams  in  the 
laboratory  and  of  rapidly  assessing  the  toxicity  of 
substances  to  the  clams  (by  counting  beating  rates 
of  cilia  on  isolated  pieces  of  gill).  In  this  phase, 
both  sediment  and  water  from  affected  parts  of  the 
river  inhibited  the  ciliary  beating  rate.  Deletion 
studies  (in  which  the  survival  rates  of  intact  clams 
in  river  water  treated  to  remove  toxic  substances) 
showed  that  the  highest  mortalities  occurred  in 
untreated  river  water.  The  next  highest  mortalities 
occurred  in  river  water  that  had  been  filtered 
through  sand  only,  while  there  was  no  significant 
difference  in  mortality  between  the  well  water 
controls.  Although  the  specific  toxic  factor(s)  have 
not  yet  been  identified,  the  rapid  assay  (using  clam 
gills)  and  the  deletion  bioassay  (selectively  remov- 
ing toxic  components  from  test  water)  are  promis- 
ing means  of  identifying  effective  treatments  for 
complex  wastes  and  polluted  streams.  Once  the 
toxicants  are  known,  recommendations  may  be 
made  to  environmental  protection  agencies  for 
control  of  the  toxic  materials,  for  restoration  of 
detritus-based  food  webs  in  the  Illinois  River,  and 
for  the  prevention  of  such  problems  in  other  mid- 
western  rivers. 
W81-03257 


STREAM  MONITORING  FOR  HEAVY 
METALS  BY  ANALYSIS  OF  AQUATIC  INSECT 
LARVAE, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
C.  M.  Weiss,  R.  P.  Maas,  and  S.  A.  Dressing. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209082, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Report  No  162,  January, 
1981.  140  p,  39  Fig,  29  Tab,  41  Ref,  8  Append. 
OWRT-A-095-NC(3),  14-34-0001-8035. 

Descriptors:  Insects,  Caddisflies,  Metals,  Cadmi- 
um, Chromium,  Zinc,  Monitoring,  Indicators, 
'Pollutant  identification,  'Heavy  metals,  'Aquatic 
insects,  'North  Carolina,  Rivers,  Streams,  Bioindi- 
cators, Midgefly,  Biological  monitoring. 

The  potential  of  aquatic  insects  for  monitoring 
heavy  metals  in  North  Carolina  streams  and  rivers 
was  investigated.  The  caddisfly,  Hydropsyche  sp. 
and  the  midgefly,  Chironomus  sp.,  both  common 
in  North  Carolina  Rivers,  were  exposed  to  a  wide 
range  of  aqueous  cadmium,  chromium  and  zinc 
concentrations  under  laboratory  and  field  condi- 
tions. The  rates  of  accumulation  and  loss  of  the  test 
metals  as  well  as  the  equilibrium  metal  concentra- 
tions in  the  test  species  at  a  given  metal  exposure 
level  were  determined.  The  effects  of  other  bio- 
logical and  chemical  factors  including  water  tem- 
perature, chemical  speciation  of  the  metals,  con- 
centrations of  competing  metals,  sediment  metal 
concentrations  and  organism  weight  on  the  metal 
accumulation  of  the  organisms  were  also  evaluat- 
ed. Chironomus  sp.  was  found  to  accumulate  all 
three  metals  to  a  greater  extent  than  Hydropsyche 
sp.,  although  a  strong  linear  relationship  was  noted 
between  aqueous  and  organism  metal  concentra- 
tions over  the  concentration  range  used  for  both 
organisms.  Metal  equilibrium  between  organisms 
and  water  was  attained  with  one  to  three  days  in 
all  cases.  Equilibrium  organism  metal  concentra- 
tions increased  with  increasing  water  temperature 
for  a  given  aqueous  metal  concentration.  The  rate 
of  metal  release  following  transfer  of  exposed  or- 
ganisms to  metal  free  water  was  significantly 
slower  for  Hydropsyche  sp.  This  characteristic 
would  indicate  a  greater  utility  of  Hydropsyche  sp. 
for  stream  metal  monitoring.  Elevated  organism 
metal  concentrations  were  observed  for  3  to  12 
days  following  exposure  depending  on  organism 
species  and  metal  exposure  level. 
W81-03258 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


COMPARING  THREE  WATER  QUALITY 
SAMPLING  TECHNIQUES  FOR  MEASURING 
NON-POINT  SOURCE  POLLUTION  IN 
FOREST  STREAMS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Forest  Re- 
sources. 
R.  S.  Beasley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209199, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Uni- 
versity of  Arkansas,  Project  Completion  Report, 
March  27,  1981.  11  p,  1  Fig,  1  Tab,  12  Ref. 
OWRT-A-049-ARK(1). 

Descriptors;  Water  quality,  *Water  sampling, 
•Nonpoint  pollution  sources,  'Forest  watersheds, 
♦Suspended  solids,  *Storm  runoff.  Water  quality 
control.  Quality  control.  Sampling,  Water  analysis, 
Sample  preparation,  Pollution  load.  Watersheds, 
Sedimentation,  Suspended  load.  Storm  water, 
Storms,  Runoff,  Catchment  areas.  Basins. 

This  study  compared  two  of  the  most  common 
types  of  stream  sampling  systems:  Coshocton 
wheel  samplers  with  proportional  splitters;  and 
pumping  samplers.  Comparisons  were  based  upon 
concentrations  of  total  suspended  solids  (TSS),  de- 
termined by  vacuum  filtration  through  0.45  micron 
filters  and  the  evaporation  method,  and  expressed 
as  mg/liter  concentrations.  Nine  forested  experi- 
mental watersheds  in  the  Ouachita  Mountains  in 
central  Arkansas  were  equipped  with  0.9  meter  H- 
plumes,  concrete  wing  walls  and  approach  sec- 
tions, water  stage  recorders,  Coshocton  wheel 
samplers,  sediment  traps,  water  splitters,  and  a 
network  of  rain  gages.  Mean  TSS  for  six  storms 
was  106  and  31  mg/^iter  for  Coshocton  and  pump- 
ing samplers,  respectively.  Deletion  of  question- 
able TSS  values  for  one  of  the  storms  resulted  in 
mean  TSS  values  of  47  and  34  mg/liter,  and  617 
and  442  kg  total  sediment  losses,  for  Coshocton 
and  pumping  samplers,  respectively.  The  study  is 
continuing  to  more  fully  evaluate  comparative  per- 
formances of  these  two  sampling  systems,  includ- 
ing a  third  type,  single  stage  samplers,  as  well. 
(Zielinski-IPA) 
W81-03268 


BIOMONITORING  OF  EFFLUENTS  IN  PER- 
SPECTIVE, 

Environmental  Research  Lab.,  Duluth,  MN. 
D.  I.  Mount. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-026,  May, 
1980,  p  3-7. 

Descriptors:  *Bioassay,  'Monitoring,  'Toxicity, 
'Aquatic  life,  'Environmental  effects.  Testing  pro- 
cedures. Pollutants,  Effluents,  Sampling. 

Biomonitoring  of  aquatic  environments  is  used  to 
determine  the  toxicity  of  substances  directly  with 
organisms,  which  cannot  be  achieved  by  chemical 
and  electronic  testing.  For  complex  organic  chemi- 
cals biomonitoring  can  be  cheaper  than  chemical 
testing,  although  as  understanding  improves, 
chemical  measurements  can  be  more  effectively 
correlated  with  toxicity,  and  these  tests  will  always 
remain  useful.  Other  advantages  of  biomonitoring 
are  that  it  more  closely  approximates  the  receiving 
conditions  than  other  tests,  it  can  use  mixtures  for 
testing,  and  it  measures  the  response  of  the  target 
organism,  rather  than  an  index  of  it.  Tests  conduct- 
ed in  laboratories  produce  results  which  can  be 
extrapolated  to  the  problems  of  pollution  in  real- 
life  situations.  Biomonitoring  is  less  effective  in 
measuring  chronic  effects,  and  the  persistence  of 
chemicals.  For  effective  testing,  samples  must  be 
representative  of  the  effluent.  (Brambley-SRC) 
W8 1-03299 


THE    NPDES    PERMIT   POLICY    AS    IT   RE- 
LATES TO  BIOMONITORING, 

Environmental  Protection  Agency,  Chicago,  IL. 
Enforcement  Div. 
S.  Gardebring. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  8-19. 

Descriptors:  'Bioassay,  'Monitoring,  'Legislation, 
Chemical  industry,  Effluents,  Water  quality  stand- 
ards, Water  pollution  control,  Water  pollution  pre- 
vention, Bioaccumulation. 

Biomonitoring,  when  combined  with  process  eval- 
uation and  chemical  analysis,  can  be  a  potent  tool 
both  for  discovering  and  limiting  the  discharge  of 
toxic  substances,  which  is  how  the  EPA  plans  to 
use  it.  EPA  authority  for  requiring  biomonitoring 
stems  from  Section  308  of  the  Clean  Water  Act, 
and  the  states  must  have  similar  authority  in  order 
to  receive  NPDES  authority.  Biomonitoring  will 
be  required  of  major  dischargers,  especially  chemi- 
cal-based industries,  and  of  minor  dischargers  if 
evaluation  of  the  facility,  process,  and  treatment 
suggest  the  liklihood  of  toxic  discharges.  Major 
emphasis  will  be  placed  on  discharges  to  the  Great 
Lakes  and  their  tributaries.  State  water  quality 
standards  will  be  used  to  develop  permit  limits  for 
toxic  substances,  but  where  biomonitoring  shows 
that  a  substance  at  levels  below  the  standard  is 
bioaccumulated  by  organisms  or  is  carcinogenic, 
teratogenic,  or  mutagenic,  new  lower  standards 
will  be  required.  Industries  are  recommended  to 
begin  testing  so  that  they  will  have  information 
and  time  to  make  changes  if  they  are  deemed 
necessary,  rather  than  waiting  for  enforcement  ac- 
tions. (Brambley-SRC) 
W8 1-03  300 


STATIC  TEST  USING  FISH, 

Environmental     Protection     Agency,     Wheeling, 
WV.  Wheeling  Field  Office. 
R.  Preston. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  20-24. 

Descriptors:  'Fish,  'Bioassay,  'Testing  proce- 
dures, 'Toxicity,  Variability,  Quality  control, 
Water  pollution  effects.  Pollutants,  Fathead  min- 
nows, Catfish,  Bluegills,  Trout. 

The  static  bioassay  is  a  nondynamic  test  consisting 
of  a  solution  of  a  mixture,  with  test  organisms 
placed  in  it,  left  for  a  specified  period  of  time  to 
observe  the  response  of  the  organisms.  The  test  is 
cheap  and  simple,  but  has  the  disadvantages  of 
possible  changes  in  the  toxic  substance,  due  to 
volatility,  degradation,  adsorption,  or  uptake  by 
the  organisms.  Fish  bioassays  frequently  use  fath- 
ead minnows  as  they  can  be  cultured  to  reduce  the 
variables  that  would  be  present  in  wild  fish;  chan- 
nel catfish  and  blue  gills  are  possible  test  fish,  as 
are  trout  if  cold  water  fish  are  required.  Strict 
quality  controls  are  necessary  if  the  validity  of  the 
test  is  to  be  assured.  Maintenance  of  a  healthy 
stock  of  fish,  a  well-designed  laboratory,  inert  con- 
tainers for  fish,  thorough  cleaning  of  containers 
between  tests,  acceptable  dilution  water  and  dis- 
solved oxygen  levels  are  factors  to  be  considered. 
A  list  of  the  items  that  should  be  in  the  report  of 
the  static  bioassay  is  presented.  (Brambley-SRC) 
W81-03301 


STATIC  TEST  USING  ALGAE, 

Corvallis  Environmental  Research  Lab.,  OR. 
W.  Miller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  25-30.  1  Tab,  11  Ref. 


Descriptors:  'Bioassay,  'Algae,  'Selenastrum, 
'Pollutants,  Electronic  equipment,  Growth,  Pro- 
ductivity, Heavy  metals.  Textile  mill  wastes. 
Limiting  nutrients.  Industrial  wastes. 

A  static  bioassay  using  the  unicellular  green  alga 
Selenastrum  capricomutum  has  been  developed. 
An  electronic  particle  counter  is  used  to  measure 
cell  density  and  mean  cell  volume  changes  within 
the  cells  during  the  growth  period,  which  are  used 
in  a  calibration  curve  corresponding  to  dry  weight. 
The  test  has  been  used  to  predict  productivity  in 
lakes,  the  effects  of  heavy  metals,  and  evaluate  the 
toxic  properties  of  waste  samples  from  textile  man- 
ufacturing processes.  For  the  textile  wastes  the 
algal  bioassay  proved  to  be  one  of  the  most  sensi- 
tive out  of  seven  assay  techniques  using  fresh- 
water and  marine  algae,  Crustacea,  fish,  and  mam- 
mals. The  Selenastrum  bioassay  not  only  identified 
toxic  wastes  but  stimulatory  ones.  This  test  is  a 
viable  tool  for  the  study  of  nutrient  limitation  and 
heavy  metal  toxicity  and  shows  great  potential  for 
the  evaluation  of  complex  wastes.  The  validation 
of  the  test  to  define  its  sensitivity  to  broad  classes 
of  industrial  wastes  is  an  important  task,  hindered 
by  the  lack  of  evaluation  of  the  toxic  and/or 
stimulatory  effects  of  organic  compounds.  (Bramb- 
ley-SRC) 
W81-03302 


FLOW-THROUGH  TEST  USING  FISH, 

Environmental  Research  Lab.,  Athens,  GA. 
W.  Peltier. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  31-39.  3  Fig,  2  Ref. 

Descriptors:  'Bioassay,  'Fish,  'Toxicity,  'Testing 
procedures.  Water  quality  standards,  Bioaccumula- 
tion, Monitoring,  Effluents,  Bacteria,  Water  pollu- 
tion control. 

An  intermittent  flow-through  test  system  is  de- 
scribed which  uses  a  total  solenoid  system  for 
proportional  dilution.  Flow-through  tests  are  used 
for  acute  toxicity  testing  with  fish,  invertebrates, 
algae,  and  bacteria,  for  longer  term  and  chronic 
testing.  Testing  has  been  used  to  establish  safe 
limits  or  no  effects  limits  for  chemicals  such  as 
pesticides  and  heavy  mstals,  and  can  be  used  for 
testing  of  mixtures  of  chemicals,  bioaccumulation 
of  chemicals  by  organisms,  and  on-line  monitoring 
of  effluents.  The  advantages  of  flow-through  test- 
ing systems  are:  acute  or  chronic  tests  can  be 
conducted;  ease  of  maintenance  of  DO  levels; 
metabolic  wastes  are  removed;  ease  of  achieving  a 
steady-state  chemical  concentration;  and  ability  to 
detect  slug  discharges.  The  disadvantages  are  the 
high  degree  of  technical  skill  and  equipment  so- 
phistication, large  amounts  of  dilution  water  and 
space  required,  and  the  cost.  Two  rapid  flow- 
through  test  systems  designed  for  monitoring  pur- 
poses, using  bacteria,  have  been  undergoing  evalu- 
ation. (Brambley-SRC) 
W8 1-03  303 


BIOCONCENTRATION  TESTS  FOR  EF- 
FLUENTS, 

Environmental  Research  Lab.,  Duluth,  MN. 
G.  D.  Veith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  40-46.  2  Fig. 

Descriptors:  'Bioassay,  'Bioaccumulation,  'Fish, 
'Biological  magnification.  Biological  sampling. 
Pollutants,  Partition  coefficient.  Physical  proper- 
ties, Effluents. 

Bioconcentration  is  the  component  of  bioaccumii- 
lation  which  results  when  fish  accumulate  a  chemi- 
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cal  through  the  gills  to  a  concentration  higher  than 
that  of  the  water.  The  bioconcentration  test  is 
conducted  by  using  fish  such  as  fathead  minnows 
in  an  aquarium,  adding  the  chemical  or  effluent  on 
a  continuous  basis,  and  composite  sampling  of  fish 
at  2,  4,  8,  16,  and  32  days  for  analysis.  There  is  a 
rapid  initial  uptake  followed  by  a  slower  rate  and 
finally  a  relatively  constant  residue  concentration. 
This  point  is  called  the  steady-state  concentration 
for  the  exposure  and  the  bioconcentration  factor  is 
calculated  by  dividing  the  steady-state  residue  by 
the  water  concentration.  The  bioconcentration 
factor  is  constant  over  a  wide  range  of  water 
concentrations,  so  the  steady-state  residue  in  fish 
can  be  calculated  knowing  the  water  concentra- 
tion. A  30-day  test  is  sufficient  to  determine  bioac- 
cumulation  potential,  though  the  steady-state  may 
not  be  reached  in  this  time.  The  n-octanol/water 
partition  coefficient  can  be  related  to  the  biocon- 
centration factor:  the  higher  the  coefficient,  the 
greater  the  possibility  of  accumulation.  For  use  as 
a  screening  test,  substances  with  partition  coeffi- 
cients below  1000  may  be  considered  as  unimpor- 
tant from  a  bioaccumulation  viewpoint.  (Bramb- 
ley-SRC) 
W8 1-03304 


SEDIMENT  BIOASSAY, 

Environmental  Protection  Agency,  Chicago,  IL. 
Central  Regional  Lab. 
M.  Anderson,  and  B.  Prater. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  lUinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  47-61.  9  Fig. 

Descriptors:  Bioassay,  'Bottom  sediments,  *Test- 
ing  procedures.  Rivers,  Lakes,  *Aquatic  animals. 
Toxicity,  Environmental  effects,  Harbors,  Pollut- 
ants, Solid  waste  disposal.  Dredging. 

Sediment  bioassays  are  conducted  in  a  closed-cycle 
sediment  bioassay  apparatus  adapted  from  an  origi- 
nal design,  and  using  a  10  gal.  tank  with  two  gal. 
tanks.  The  units  can  be  arrayed  in  pairs  or  series 
for  multiple  tests.  The  apparatus  has  been  used  to 
determine  sediment  effects  in  riverine  systems  and 
lakes.  A  river  system  test  was  conducted  to  deter- 
mine 96  h  toxicity  of  sediments  on  Hexagenia 
limbata,  Asellus  communis,  and  Daphnia.  The  toxi- 
cities of  the  sediments  were  such  that  it  appeared 
that  reduction  of  a  thermal  discharge  might  result 
in  no  improvement  in  the  river  habitats.  The  appa- 
ratus has  also  been  used  to  determine  toxicity  of 
harbor  sediments  and  provide  indications  for  the 
disposal  of  dredged  material.  If  pollution  is  not 
severe,  the  dredged  material  may  be  disposed  of  in 
the  open  lake;  severely  polluted  material  requires 
secure  land  disposal.  Useful  information  is  being 
obtained  from  the  test  but  refining  is  needed  to 
improve  its  replicability.  (Brambley-SRC) 
W8 1-03305 


TENTATIVE  GUIDELINES  FOR  FLOW- 
THROUGH  EARLY  LIFE  STAGE  TOXICITY 
TESTS  WITH  FATHEAD  MINNOWS  FOR  USE 
IN  THE  U.S.  EPA,  OTS-ORD  ROUND  ROBIN 
TEST, 

Environmental  Research  Lab.,  Duluth,  MN. 
D.  I.  Mount. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOI  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  62-68.  4  Ref. 

Descriptors:  *Bioassay,  'Testing  procedures, 
•Fish,  'Fathead  minnows,  'Toxicity,  Embryonic 
growth  stage.  Larval  growth  stage.  Growth  stages, 
Statistical  analysis.  Hatching,  Survival,  Weight, 
Pollutants. 

A  draft  protocol  is  presented  for  estimation  of 
chronic   toxicity   in   the   embryo-larval   stages  of 


fathead  minnows.  Changes  will  be  made  before  the 
test  is  made  final.  The  organisms  are  examined  for 
statistically  significant  reductions  in  percent  hatch, 
percent  survival,  and  weight,  in  order  to  determine 
upper  and  lower  chronic  values.  The  following 
parameters  are  specified:  toxicant  concentration;  a 
solvent  control  (if  necessary),  test  chamber  dimen- 
sions; fish  numbers;  embryo  cups;  dilution  water; 
photoperiod;  temperature;  dissolved  oxygen;  and 
flow  rate.  Test  procedures  are  described  for  selec- 
tion and  placement  of  embryos,  feeding,  cleaning 
of  tanks,  recording  of  temperature,  dissolved 
oxygen,  water  hardness,  pH,  acidity  and  alkalinity, 
and  toxicant  concentration.  Guidance  is  given  on 
the  acceptability  of  tests  on  a  statistical  basis,  and 
on  the  statistical  analysis  of  the  test  results. 
(Brambley-SRC) 
W8 1-03306 


EFFLUENT  GUIDELINES  LIMITATIONS  AND 
LETHAL  UNITS, 

EG  and  G,  Bionomics,  Inc.,  Wareham,  MA. 
K.  J.  Macek. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  69-79.  4  Tab. 

Descriptors:  'Bioassay,  'Toxicity,  'Effluents, 
'Monitoring,  Industrial  wastes.  Influent  streams, 
Sampling,  Fathead  minnows,  Daphnia,  Pulp 
wastes.  Pesticides. 

The  'toxic  unit'  is  a  unitless  measure  of  toxicity 
which  can  be  used  to  represent  relative  toxicity  of 
effluents.  A  mass  emission  rate  per  unit  time  can  be 
calculated  from  the  toxic  unit  if  the  flow  rate  of 
the  effluent  is  known.  The  toxic  unit  is  a  test- 
specific  parameter,  so  standard,  reproducible  tests 
are  required  if  the  toxic  unit  is  to  be  used  in  water 
quality  management  decisions.  Tests  were  con- 
ducted at  seven  industrial  sites  to  determine:  the 
efficacy  of  treatment  systems  for  removing  toxicity 
in  industrial  wastes;  the  variability  in  toxicity  of 
influent  and  effluents;  the  required  frequency  of 
sampling  for  enforcement  and  compliance  monitor- 
ing; and  the  effect  of  species  selection.  Tests  were 
conducted  with  fathead  minnows  and  Daphnia 
magna.  In  wastes  from  a  paper  mill  and  an  organic 
chemical  plant  both  species  indicated  0  toxic  units 
in  the  effluent.  In  the  remaining  plants,  all  pesticide 
manufacturing  plants,  the  toxic  units  for  minnows 
were  1.2-6  and  for  Daphnia  1.3-4.4,  with  relative 
standard  deviations  of  4  -  26%  and  9  -  22%. 
respectively.  The  utility  of  toxicity  tests  is  consid- 
ered to  be  in  providing  data  for  establishing  the 
permit  conditions  relative  to  toxicity,  but  for  moni- 
toring purposes  a  physical  or  chemical  parameter 
which  can  be  correlated  to,  or  is  indicative  of, 
changes  in  toxicity,  should  be  measured.  (Bramb- 
ley-SRC) 
W81-03307 


APPLICABILITY  OF  THE  AMES  TEST  IN  BIO- 
MONITORING, 

Health  Effects  Research  Lab.,  Research  Triangle 
Park,  NC.  Environmental  Toxicology  Div. 
L.  Claxton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  80-94.  5  Fig,  6  Tab. 

Descriptors:  'Bioassay,  'Testing  procedures,  'Sal- 
monella, 'Monitoring,  Effluents,  'Pollutant  identi- 
fication. Hazardous  materials.  Water  pollution  con- 
trol. Pollutants,  Toxicity. 

The  Ames  test  is  a  rapid,  inexpensive  test  for 
genotoxicity  using  Salmonella  typhimurium.  It  can 
be  coupled  with  chemistry,  technology  and  other 
tests  in  order  to  direct  the  development  of  technol- 
ogy and  help  those  who  are  in  technology  devel- 


opment to  determine  the  hazardous  materials  in  a 
system.  The  test  procedure  is  described  and  the 
essential  equipment  listed.  The  bacterial  response 
in  the  test  may  be  positive,  negative  or  question- 
able. The  questionable  response  may  result  from 
the  toxicity  of  the  test  substance  or  a  very  irregular 
response.  Replicate  experiments  can  clarify  the 
responses.  Aqueous  effluents  need  preliminary 
treatment  such  as  concentration,  extraction,  frac- 
tionation, or  particulate  removal  before  they  can 
be  tested.  Modifications  of  the  Ames  test,  suitable 
for  specific  research  needs,  are  the  spot  test,  the 
liquid  suspension  test,  the  preincubation  test,  and 
the  well  test.  (Brambley-SRC) 
W8 1-03308 


RAPID  ASSESSMENT  METHODS,  (FISH 
COUGH  RESPONSE,  ETC.), 

Environmental  Research  Lab.,  Duluth,  MN. 
R.  Drummond. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  on  Biological  Mon- 
itoring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  95-96.  11  Ref. 

Descriptors:  'Bioassay,  'Fish,  'Respiration,  'Mon- 
itoring, 'Effluents,  Fish  behavior.  Pollutants,  Com- 
puters, Data  processing,  Water  pollution  control. 
Pollutant  identification. 

Ten  recent  publications  are  cited  which  are  pri- 
marily concerned  with  fish  as  a  tool  for  the  bio- 
monitoring  of  effluents.  Five  behavioral  endpoints 
meet  the  criteria  of  expense,  simplicity,  and  rel- 
evance to  the  animals  ability  to  live  and  function 
properly  which  make  them  appropriate  for  testing. 
They  are:  reproductive  habits;  feeding  patterns/ 
habits;  fear  responses;  the  righting  reflex;  and  respi- 
ration. Numerous  toxic  substances  affect  fish  respi- 
ration rates  and  the  response  is  usually  developed 
rapidly.  The  response  is  related  to  the  concentra- 
tion. The  test  is  adaptable  to  both  flow-through 
and  recirculating  bioassays,  and  the  data  can  be 
collected,  tabulated,  and  analyzed  automatically 
using  computers  or  other  automatic  data  process- 
ing devices.  These  tests  provide  an  effective 
screening  procedure  to  identify  effluents  which 
need  further  testing.  (Brambley-SRC) 
W81-03309 


TEST  ORGANISM  ACQUISITION  AND  CUL- 
TURING  IN  THE  LAB, 

Environmental   Protection  Agency,  Chicago,  IL. 
Central  Regional  Lab. 
C.  Steiner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 202237, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
In:  Proceedings  of  the  Seminar  of  Biological  Moni- 
toring and  Its  Use  in  the  NPDES  Permit  Program, 
October  2,  1979,  Chicago,  Illinois,  Environmental 
Protection  Agency  Report,  EPA-600/9-80-026, 
May,  1980,  p  97-106.  3  Tab,  3  Ref 

Descriptors:  'Bioassay,  'Culturing  techniques, 
'Cultures,  'Fish,  'Invertebrates,  Fish  food.  Con- 
tamination, Cost-benefit  analysis.  Laboratory 
equipment.  Aquatic  environment. 

When  biomonitoring  tests  are  conducted,  a  source 
of  test  organisms  in  which  as  many  variables  as 
possible  are  controlled  is  required,  with  an  ideal  of 
the  test  material  as  the  only  variable.  The  achiev- 
able goal  is  to  provide  test  organisms  which  are 
healthy,  relatively  free  of  pollutants,  of  known  age, 
physiologically  representative  of  the  species,  and  a 
culture  environment  which  does  not  cause  stress. 
Organisms  may  be  reared  in  the  laboratory,  ob- 
tained from  a  hatchery,  or  collected  from  the  wild. 
This  last  is  the  least  satisfactory  because  of  the 
unknown  status  of  the  organisms,  but  with  the 
exception  of  Daphnia  is  the  only  source  for  inver- 
tebrates. The  advantages  and  disadvantages  of 
rearing  fish  and  obtaining  them  from  a  hatchery 
are  discussed.  Rearing  a  continuous  supply  of  fish 
is  considered  to  be  most  satisfactory,  given  the 
initial  costs  and  additional  staff  for  culture  mainte- 
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nance.  Recommended  freshwater,  estuarine,  and 
marine  species  and  test  temperatures  are  listed,  as 
are  the  prophylatic  procedures  conducted  when 
fish  are  obtained  from  outside  sources,  and  organic 
contaminants  that  have  been  found  in  fish  diets. 
(Brambley-SRC) 
W81-03310 


BIOLOGICAL  MONITORING  OF  TOXIC 
TRACE  ELEMENTS, 

D.  W.  Jenkins. 

Environmental  Protection  Agency  Project  Sum- 
mary, EPA-600/S3-80-090,  February,  1981.  10  p,  9 
Tab. 

Descriptors:  *Monitoring,  *Trace  elements, 
*Bioaccumulation,  *Water  pollution.  Heavy 
metals.  Toxicity,  Biological  magnification,  Anti- 
mony, Arsenic,  Beryllium,  Boron,  Cadmium, 
Chromium,  Cobalt,  Copper,  Lead,  Mercury, 
Nickel,  Selenium,  Tin,  Vanadium. 

The  contamination  of  plants,  animals  and  humans 
by  toxic  trace  elements  poses  a  continuing  and 
increasing  threat  to  our  environment.  Of  20  trace 
elements  known  to  be  toxic,  14  are  particularly 
noxious  because  of  their  widespread  production 
and  use,  and  subsequent  discharge  and  persistence 
in  the  environment.  These  14  elements  of  particu- 
lar concern  are  antimony,  arsenic,  beryllium, 
boron,  cadmium,  chromium,  cobalt,  copper,  lead, 
mercury,  nickel,  selenium,  tin,  and  vanadium.  If 
biological  organisms  are  used  for  monitoring,  they 
provide  important  data  about,  and  actual  responses 
to,  pollutant  exposure.  Both  plants  and  animals  can 
serve  as  biological  monitors  for  showing  changes 
in  levels  of  pollution  and  environmental  contami- 
nation, and  as  reference  points  for  determining 
direct  or  indirect  effects  on  humans.  All  elements, 
except  antimony  and  beryllium,  are  concentrated 
by  some  biological  organisms  present  in  the  envi- 
ronment. Suitable  organisms  for  biological  moni- 
toring should:  accumulate  various  elements,  be 
common,  be  geographically  widespread,  be  easily 
collected  and  of  adequate  size,  occur  in  impacted 
and  unpolluted  areas,  and  show  a  correlation  with 
environmental  levels  of  trace  elements.  It  is  recom- 
mended that  the  National  Environmental  Pesticide 
Monitoring  Networks  program  establish  and  im- 
plement monitoring  that  with  assess  the  exposure 
to  metals  considered  to  have  a  high  priority. 
(Moore-SRC) 
W8 1-03331 


DEVELOPMENT  OF  A  SOLID  WASTE 
LEACHING  PROCEDURE  AND  MANUAL, 

Battelle  Columbus  Lab.,  OH. 
B.  C.  Garrett,  M.  M.  McKown,  M.  P.  Miller,  R. 
M.  Riggin,  and  J.  S.  Warner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A 18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8 l-002b,  March,  1981,  p  9-17.  1  Fig,  2  Tab, 
20  Ref.  68-03-2970. 

Descriptors:  *Leaching,  *Testing  procedures, 
♦Assay,  'Landfills,  *Solid  wastes,  Leachates,  Sam- 
pling, Particle  size.  Particle  shape.  Solid  waste 
disposal.  Pollutant  identification. 

Laboratory  procedures  for  extracting  or  leaching  a 
sample  of  solid  waste  are  necessary  so  that  leachate 
quality  from  landfills  may  be  predicted.  The  leach- 
ing procedure  must  be  applicable  to  a  wide  variety 
of  wastes,  and  the  laboratory  manual  is  inteiided  to 
give  guidance  in  identifying  and  understanding  the 
critical  aspects  of  the  waste  leaching  procedure  to 
persons  of  different  backgrounds  and  training.  The 
critical  factors  in  a  leaching  procedure  are  the 
leaching  medium  composition,  specifically,  the 
proton  and  electron  environment  and  the  presence 
of  solubilizing  agents,  and  the  leaching  test  condi- 
tions. Test  conditions  have  been  developed  for: 
collecting  representative  samples;  the  leaching 
medium;  the  solid  to  liquid  ratio;  the  time  per 
leaching;  the  number  of  leachings;  the  temperature; 
the  mixing  technique;  and  the  sample  particle  size 


and  surface  area.  It  is  expected  that  the  procedure 
and   the  manual   will  be   revised   as  a  result  of 
continued  testing  and  use  and  review  by  the  scien- 
tific community.  (Brambley-SRC) 
W81-03336 


INVESTIGATION  OF  THE  LIPARI  LANDFILL 
USING  GEOPHYSICAL  TECHNIQUES, 

Woodward-Clyde  Consultants,  Plymouth  Meeting, 

PA. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-03360 


APPLICATION  OF  REMOTE  SENSING  TECH- 
NIQUES TO  EVALUATE  SUBSURFACE  CON- 
TAMINATION AND  BURIED  DRUMS, 

MITRE  Corp.,  Bedford,  MA. 
H.  J.  Yaffe,  N.  L.  Cichowicz,  and  R.  W.  Pease,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-81 -002b,  March,  1981,  p  352-365.  9  Fig,  3 
Tab,  3  Ref. 

Descriptors:  'Subsurface  mapping,  'Groundwater 
pollution,  'Groundwater  movement,  'Remote 
sensing,  'Waste  dumps.  Pollutants,  Plumes,  Radar, 
Seismic  properties.  Conductivity,  Monitoring, 
Cost-benefit  analysis.  Soil  contamination. 

Several  remote  sensing  techniques  (ground-pene- 
trating radar,  electrical  resistivity,  metal  detection, 
and  seismic  refraction)  were  employed  to  investi- 
gate subsurface  chemical  contamination  and  buried 
drums  at  an  uncontrolled  hazardous  waste  site  in 
Rhode  Island.  The  techniques  were  applied  in  con- 
junction with  direct  sample  collection  to  support 
the  selection  of  a  long-term  abatement  alternative 
for  the  site.  Lateral  and  vertical  resistivity  surveys 
were  used  to  locate  contaminant  plumes,  which 
were  confirmed  by  monitoring  wells.  Seismic  re- 
fraction was  used  to  locate  the  bedrock  surface, 
and  to  estimate  the  depth  of  trenches  containing 
drums.  No  method  was  effective  in  determining 
the  depth  of  the  trenches,  but  metal  detection  and 
ground-penetrating  radar  gave  indications  of 
trench  dimensions,  and  drum  arrangement.  A  com- 
parison of  remote  sensing  techniques  is  presented, 
and  it  is  suggested  that  a  combination  of  these 
techniques  can  be  a  cost-effective  screening  system 
for  subsurface  investigations.  (Brambley-SRC) 
W8 1-03363 


ANALYSIS  OF  SUPERSATURATED  AIR  IN 
NATURAL  WATERS  AND  RESERVOIRS, 

Virginia   Mason   Research   Center,   Seattle,   WA. 
Dept.  of  Hyperbaric  Physiology. 
B.  G.  D'Aoust,  and  M.  J.  R.  Clark. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  708-724,  November,  1980.  10  Fig, 
5  Tab,  31  Ref 

Descriptors:  'Supersaturation,  'Measuring  instru- 
ments, 'Gas  chromatography,  Natural  waters.  Fish 
hatcheries,  Water  pollution  effects,  Columbia 
River,  Snake  River. 

The  physics  of  supersaturation  are  outlined,  and 
alternatives  for  water  sampling  and  analysis  are 
discussed.  Analytical  techniques  tested  during 
1976-78  in  the  Columbia  and  Snake  River  systems 
are  compared.  The  most  accurate  work  is  done 
with  extraction  and  gas  chromatography,  while  the 
most  efficient  and  inexpensive  method  is  P(t)  (total 
dissolved  gas  pressure)  measurement  in  combina- 
tion with  continuous  monitoring.  Gas  chromato- 
graphic analysis  is  capable  of  analyzing  more  dif- 
ferent gases.  Theory  and  empirical  data  show  that 
laboratory  analysis  can  slightly  overestimate  P(t) 
because  of  bubble  formation,  but  continuous  moni- 
toring with  P(t)  can  easily  keep  pace  with  fluctuat- 
ing levels  of  supersaturation  in  natural  waters  and 
in  large  pumped  water  supplies.  This  method  can 
be  used  to  determine  the  causes  of  certain  spatial 
and  temporal  patterns  of  P(t).  Error  in  P(t)  meas- 
urements due  to  bubbles  forming  on  the  exchange 


membranes    is    negligible,    providing    that    either 
minimal  agitation  of  the  probe  is  maintained  or  it  is 
placed  at  a  depth  greater  than  equilibrium  depth, 
Z(E).  (Small-FRC) 
W81-03388 


EFFECT  OF  OCEAN  DUMPING  ON  C13/C12 
RATIOS  IN  MARINE  SEDIMENTS  FROM  THE 
NEW  YORK  BIGHT, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

W.  C.  Burnett,  and  O.  A.  Schaeffer. 
Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
6,  p  605-611,  December,  1980.  2  Fig,  I  Tab,  14  Ref. 

Descriptors:  'Waste  disposal,  'Carbon  radioiso- 
topes, 'Radioisotopes,  'Sewage  sludge.  Ultimate 
disposal.  Sludge  disposal.  Pollutant  identification. 
Sewage  disposal.  Water  pollution  effects.  Conti- 
nental shelf.  Oceans,  Sediments,  'New  York  Bight, 
Path  of  pollutants. 

The  ratio  of  carbon  isotopes  C13/C12  was  tested 
as  a  quantitative  tracer  of  sewage  sludge  compo- 
nents dumped  into  the  ocean.  Studies  were  done 
on  18  surficial  sediment  grab  samples  collected  in 
the  New  York  Bight,  the  site  of  sewage  sludge 
dumping  since  1924.  Results  showed  that  sewage  is 
depleted  in  CI 3  as  compared  with" average  marine 
sediments.  In  addition,  C13  became  more  depleted 
in  sites  closer  to  the  dump  area.  An  equation  for 
estimating  the  %  sewage  sludge  in  a  sample  of 
sediment  was  based  on  the  C13  contents  of  organic 
carbon  in  the  sample,  in  the  normal  continental 
shelf  marine  sediments  (-2.2%)  and  in  the  sewage 
sludge  (-2.6%).  Effects  of  normal  terrestrial  organ- 
ic carbon  were  considered  too  small  to  interfere. 
(Cassar-FRC) 
W81-03390 


A  REMOTE  SAMPLING  DEVICE  FOR 
UNDER-ICE  WATER,  BOTTOM  BIOTA,  AND 
SEDIMENTS, 

Department   of  Science,    Melbourne   (Australia). 

Antarctic  Div. 

E.  W.  King,  and  D.  A.  Everitt. 

Limnology  and  Oceanography,  Vol  25,  No  5,  p 

935-938,  September,  1980.  4  Fig,  4  Ref. 

Descriptors:  'Sampling,  'Bottom  sampling, 
'Water  sampling,  Sediments,  'Ice  cover.  Instru- 
mentation, Antarctica,  Marine  biology.  Aquatic 
hfe. 

Water  and  sediment  samples  up  to  1  liter  may  be 
collected  under  ice  by  a  remote  sampler  using 
mechanical  suction  produced  by  a  piston  triggered 
with  a  mousetrap  latch.  This  device  is  small 
enough  to  be  deployed  through  a  hole  in  the  ice  1 1 
cm  in  diameter.  The  hole  may  be  easily  drilled 
using  a  Sipre  ice  auger,  which  penetrates  2  meters 
of  ice  in  15-20  minutes.  In  field  trials  off  Antarcti- 
ca, the  sampler  was  more  consistent  when  com- 
pared with  a  Peterson  grab  or  a  gravity  corer.  The 
instrument,  which  is  designed  for  Antarctic  tem- 
perature conditions,  performed  successfully  at  air 
temperatures  of  -1-4  to  -34C,  a  water  temperature 
of  -2C,  and  at  all  depths  of  water.  (Cassar-FRC) 
W8 1-03398 


ENHANCED  DETECTION  OF  BACTERIA  IN 
NATURAL  ENVIRONMENTS  BY  FLUOROCH- 
ROME  STAINING  OF  DNA, 

Brown  Univ.,  Providence,  RI.  Div.  of  Biology  and 

Medicine. 

A.  W.  Coleman. 

Limnology  and  Oceanography,  Vol  25,  No  5,  p 

948-951,  September,  1980.   1  Fig,  1  Tab,  10  Ref. 

Descriptors:  'Aquatic  microorganisms,  'Micros- 
copy, 'Fluorescent  dye,  'Pollutant  identification, 
Diamidinophenylindole,  'Bacteria,  Dyes,  DNA, 
Microorganisms,  Analytical  techniques. 

The  presence  of  small  numbers  of  bacteria  in  a 
natural  environment  is  readily  detected  using  4',6- 
diamidino-2-phenylindole  (DAPI),  a  DNA  stain,  in 
conjunction  with  mithramycin.  Bacterial  cells, 
living  or  dead,  gram-negative  and  gram-positive, 
were  penetrated  by  the  staining  mixture  within  5  to 
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30  min.  An  epi-illumination  system  for  fluores- 
cence microscopy  makes  it  possible  to  scan  sam- 
ples collected  from  marine  or  freshwater  environ- 
ments even  when  thickness  of  the  material  renders 
other  methods  unsuitable.  This  method  is  useful  for 
detecting  bacterial  contaminants  in  allegedly 
axenic  cultures.  (Cassar-FRC) 
W81-03399 


STABLE  LEAD  ISOTOPE  AS  A  TRACER  IN 
COASTAL  WATERS, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). Ocean  Chemistry  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W81-03412 


THE  USE  OF  DAPI  FOR  IDENTIFYING  AND 
COUNTING  AQUATIC  MICROFLORA, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

K.  S.  Porter,  and  Y.  S.  Feig. 

Limnology  and  Oceanography,  Vol  25,  No  5,  p 

943-948,  September,  1980.  2  Fig,  4  Tab,  12  Ref. 

Descriptors:  'Aquatic  microorganisms,  'Micros- 
copy, 'Diamidinphenylindole,  Pollutant  identifica- 
tion, Fluorescent  dye,  Phytoplankton,  Algae,  Bac- 
teria, Aquatic  plants,  Cyanophyta,  Aquatic  algae. 
Analytical  techniques,  Acridine  orange,  Dyes, 
DNA,  Microflora. 

Use  of  4",  6-diamidino-2-phenylindole  (DAPI),  a 
highly  specific  and  sensitive  fluorescing  stain  for 
DNA,  was  compared  with  acridine  orange  (AO) 
for  counting  aquatic  microflora-bacteria,  cyano- 
bacteria,  and  algae.  DAPI  proved  especially  useful 
for  counting  cells  in  eutrophic.  and  seston-rich 
waters.  Under  these  conditions  the  AO  method 
masked  bacterial  cells.  The  minimum  period 
needed  to  develop  effective  visualization  for  DAPI 
was  5  min,  and  the  fluorescence  remained  stable 
for  another  3  min.  AO  staining  developed  after  2 
min  and  lasted  for  1  min.  DAPI-stained  slides 
remained  consistent  for  24  weeks  at  4C,  allowing 
storage  and  later  counting,  whereas  AO  slides  de- 
teriorated after  one  week.  (Cassar-FRC) 
W81-03417 


AN   EXAMINATION   OF   CD,   CU,    AND   HG 
CONCENTRATIONS  IN  LIVERS  OF  NORTH- 
ERN   PIKE,    ESOX    LUCIUS,    AND    WHITE 
SUCKER,      CATOSTOMUS      COMMERSONI, 
FROM  FIVE  LAKES  NEAR  A  BASE  METAL 
SMELTER  AT  FLIN  FLON,  MANITOBA, 
Department  of  Fisheries  and  Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03422 


A  SIMPLE  AND  INEXPENSIVE  ARTIFICIAL- 
SUBSTRATE  UNIT  FOR  OBTAINING  PERI- 
PHYTON  COLLECTIONS  FROM  STREAMS, 

Latrobe  Valley  Water  and  Sewerage  Board,  Trar- 

algon  (Australia). 

B.  C.  Chessman,  and  S.  D.  McCallum. 

Water  Research,  Vol  15,  No  3,  p  351-352,  March, 

1981.  1  Fig,  12  Ref 

Descriptors;  'Biological  samples,  'Streams, 
'Rivers,  Measuring  instruments.  Aquatic  life.  Bio- 
assay,  Sampling,  Water  sampling.  Biological  sam- 
ples. 

A  floating  artificial-substrate  device  was  designed 
for  use  in  all  types  of  streams,  including  those  with 
rapid  currents  and  fluctuating  water  levels,  to 
obtain  periphyton  collections  from  the  water 
bodies.  It  is  inexpensive,  simple  to  construct,  and 
made  from  easily-obtainable  materials.  It  consists 
of  a  high-density  polystyrene  float  and  a  trailing 
plastic  strip  from  which  colonizing  periphyton  is 
sampled.  When  the  unit  is  installed  in  a  moderate 
or  rapid  current,  the  leading  edge  of  the  fioat 
points  slightly  downward,  presenting  a  small, 
streamlined  face  to  the  current.  (Baker-FRC) 
W8 1 -03442 


DETERMINATION  OF  POLAR  VOLATILES  IN 
WATER  BY  VOLATILE  ORGANICS  ANALY- 
SIS, 


Dow  Chemical  Co.,  Midland,  Ml.  Analytical  Labs. 
T.  Ramstad,  and  T.  J.  Nestrick. 
Water  Research,  Vol  15,  No  3,  p  375-381,  March, 
1981.  7  Fig,  1  Tab,  7  Ref 

Descriptors:  'Volatility,  'Organic  compounds, 
'Measuring  instruments.  Water  analysis,  Chemical 
analysis.  Temperature,  Chemical  reactions. 

The  recovery  of  various  volatile  polar  materials 
from  water  is  reported,  including  lower  alcohols, 
nitroparaffins,  and  chloro-  and  nitrophenols.  Purge 
vessels  smaller  than  the  commonly  used  Bellar  and 
Lichtenberg  device  were  used  in  the  study.  For  a 
number  of  the  compounds  purgeability  was  deter- 
mined as  a  function  of  temperature.  A  sample 
chromatogram  is  presented.  It  is  noted  that  en- 
hanced purgeability  and  sensitivity  are  a  benefit  of 
elevated  temperature  purging,  but  it  is  also  stated 
that  undesirable  chemical  reactions  may  occur 
upon  heating  samples,  including  the  formation  of 
halomethanes  with  free  chlorine.  With  temperature 
control  of  the  purge,  fractional  purging  may  be 
realized,  perhaps  in  conjunction  with  separate  trap 
packings  for  each  fraction.  (Baker-FRC) 
W8 1-03443 


SIMULTANEOUS  DETERMINATION  OF 
CHLORIDE  AND  SULPHATE  IN  NATURAL 
WATERS  BY  FLOW-INJECTION  ANALYSIS, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
W.  D.  Basson,  and  J.  F.  van  Staden. 
Water  Research,  Vol  15,  No  3,  p  333-335,  March, 
1981.3Fig,  2Tab,  4Ref 

Descriptors:  'Chlorides,  'Sulfates,  'Measuring  in- 
struments, Colorimetry,  'Water  analysis.  Chemical 
analysis. 

The  purpose  of  this  paper  is  to  describe  the  adapta- 
tion of  the  flow-injection  concept  to  the  simulta- 
neous determination  of  chloride  and  sulfate  in  nat- 
ural wastes  by  sample  splitting.  The  flow  injection 
system  described  is  suitable  for  carrying  out  simul- 
taneous analysis  of  chloride  and  sulfate  at  a  rate  of 
about  200  samples/hr,  which  should  be  particular- 
ly attractive  for  water  labs  with  a  high  sample 
output.  The  coefficient  of  variation  for  chloride 
was  less  than  1.3%  and  for  sulfate  better  than  2.0% 
on  15  tests  for  each  sample.  (Baker-FRC) 
W8 1-03445  , 


A  FIELD  METHOD  FOR  DETERMINING  THE 
CHEMICAL  AND  BIOLOGICAL  ACTIVITY  OF 
SEDIMENTS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
D.  Lia,  and  W.  M.  J.  Strachan. 
Water  Research,  Vol  15,  No  3,  p  353-359,  March, 
1981.  3  Fig,  6  Tab,  22  Ref. 

Descriptors:  'Sediments,  'Chemical  analysis,  'Bio- 
logical properties,  Measuring  instruments.  Bio- 
assay,  Aquatic  life.  Sedimentation,  Bottom  sedi- 
ments. Lake  sediments,  'Lake  Ontario,  'Lake  Su- 
perior, Great  Lakes. 

The  rapid  estimation  of  chemical  and  biological 
activities  was  carried  out  on  sediment  samples 
from  nearshore  areas  of  two  of  the  Great  Lakes, 
Ontario  and  Superior.  The  method  used  was  a 
spectrophotometric  test  based  on  the  quantitative 
reduction  of  the  dye  resazurin  by  chemically  re- 
ducing substances  and  by  dehydrogenase  in  micro- 
organisms. The  chemical  and  biological  activities 
are  differentiated  by  using  m-cresol  to  inhibit  the 
dehydrogenase.  Activity  is  expressed  as  micromol 
resazurin  reduced/h/g  sediment,  dry  weight. 
Membrane  filtration  and  oven  drying  are  used  to 
determine  the  dry  weights  of  the  sediment  samples. 
Sediments  taken  near  Hamilton  Harbor  where 
there  is  much  heavy  industry  showed  both  low 
biological  and  low  chemical  activity.  High  chemi- 
cal and  biological  activities  were  recorded  in  the 
Bay  of  Quinte,  which  is  eutrophic.  Thunder  Bay 
samples  demonstrated  high  chemical  and  biological 
activities  near  an  area  receiving  industrial  wastes, 
but  had  only  moderate  to  low  activities  in  an 
unpolluted  area.  Low  to  moderate  chemical  and 
biological  activities  were  recorded  in  the  oligotro- 
phic  area  of  Batchawana   Bay.   The  method   de- 


scribed is  simple  to  employ,  sensitive,  and  gives 
good  reproducibility.  (Baker-FRC) 
W8 1-03447 


ELEMENTAL  ANALYSIS  OF  SOLUBLE  AND 
INSOLUBLE  FRACTIONS  OF  RAIN  AND  SUR- 
FACE WATERS  BY  PARTICLE-INDUCED  X- 
RAY  EMISSION, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

S.  Tanaka,  M.  Darzi,  and  J.  W.  Winchester. 
Environmental  Science  and  Technology,  Vol  15, 
No  3,  p  354-357,  March,  1981.  2  Fig.  5  Tab,  12  Ref 

Descriptors:  'Rain  water,  'Surface  waters,  'X-ray 
spectroscopy,  'Trace  elements.  Pollutant  identifi- 
cation. Analytical  techniques.  Surface  runoff. 
Lakes,  Metals. 

Particle  induced  X-ray  emission  was  used  to  ana- 
lyze soluble  and  insoluble  fractions  of  natural 
waters.  Nuclepore  filtration  separated  the  two 
components  in  the  sample.  The  filtrate  was  evapo- 
rated on  a  thin  Mylar  film  and  both  fractions 
bombarded  with  a  5-MeV  proton  beam  from  a  Van 
de  Graaff  accelerator.  Detection  limits  were  sever- 
al nanograms.  Rain  water  from  Tallahassee,  Flor- 
ida, contained  Al,  Si,  Ti,  and  Cr  in  the  insoluble 
fraction.  Fe  and  Pb  were  distributed  between  the 
two  fractions.  Surface  waters  from  a  lake  and 
rainfall  runoff  showed  similar  partition  of  the  ele- 
ments between  the  two  fractions.  (Cassar-FRC) 
W8 1-03453 


THE  CARCINOGENIC  LOAD  OF  THE  ENVI- 
RONMENT: BENZO(A)PYRENE  IN  SEDI- 
MENTS OF  ARCTIC  WATERS, 

British  Columbia  Cancer  Research  Centre,  Van- 
couver. 

H.  F.  Stich,  and  B.  P.  Dunn. 

Arctic,  Vol  33,  No  4,  p  807-814,  December,  1980.  2 
Fig,  4  Tab,  20  Ref 

Descriptors:  'Carcinogens,  'Arctic,  'Marine  sedi- 
ments, Aliphatic  hydrocarbons.  Hydrocarbons, 
Sediment  concentration.  Sediments,  Baseline  stud- 
ies, Alaska,  Canada,  Benzo(a)pyrene. 

The  occurrence  of  benzo(a)pyrene,  which  is  a  car- 
cinogenic polycyclic  aromatic  hydrocarbon,  was 
measured  in  the  shore  sediments  of  what  are  gener- 
ally considered  to  be  pristine  arctic  waters  in 
Alaska  and  Canada  to  provide  baseline  data  which 
mav  be  useful  for  detecting  man-made  contamina- 
tio  IS  of  these  waters.  Bottom  sediments  were  col- 
lected from  the  Kotzebue  and  Nome  area  of 
Alaska  and  from  the  Mackenzie  delta  and  Devon 
Island  in  Canada.  The  benzo(a)pyrene  levels  were 
highest  in  the  samples  taken  from  the  Mackenzie 
River  delta  and  adjacent  areas  of  the  Beaufort  Sea. 
The  benzo(a)pyrene  contents  of  sediments  close  to 
cities  were  not  significantly  higher  than  those  from 
neighboring  areas.  Beaches  with  motorboat  traffic 
and  other  human  activity  had  levels  of  the  carcino- 
gen which  were  comparable  to  or  lower  than  those 
of  areas  devoid  of  human  activity.  Although  there 
was  considerable  variability  among  samples  from 
the  same  sampling  area,  the  range  of  concentration 
in  the  most  contaminated  sites  and  the  least  con- 
taminated sites  did  not  overlap.  It  is  concluded  that 
while  single  samples  may  be  useful  in  a  preliminary 
assessment  of  the  contamination  of  an  area,  multi- 
ple samples  are  necessary  for  accurate  assessment 
of  the  level  of  contamination.  A  significant  positive 
correlation  was  found  between  levels  of  organic 
material  in  sediments  and  levels  of  benzo(a)pyrene. 
The  most  likely  natural  source  for  the 
benzo(a)pyrene  concentrations  in  areas  where 
man-made  sources  appear  unlikely  is  forest  or 
tundra  fires.  (Carroll-FRC) 
W8 1-03462 


RESULTS  OF  A  PRIMARY  PRODUCTIVITY 
STUDY  AS  AFFECTED  BY  THE  TYPE  OF 
GLASS  IN  THE  CULTURE  BOTTLES, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  General 

Science. 

R.  C.  Worrest,  D.  L.  Brooker,  and  H.  Van  Dyke. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 

360-364,  March,  1980.  3  Fig,  1  Tab,  14  Ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Descriptors:  *Primary  productivity,  *Algae,  *U1- 
traviolet  radiation,  Solar  radiation,  Cultures,  Pro- 
ductivity, Glass,  Aquatic  algae,  Phytoplankton, 
Radiation,  Wave  lengths.  Light,  Laboratory  tests. 

Three  types  of  bottles  used  in  primary  productivity 
studies  were  compared.  Transmittance  in  the  ultra- 
violet region  varied  significantly:  quartz,  over  90% 
from  280  to  350  nm;  Pyrex  No.  7740,  0  to  90% 
from  280  to  350  nm;  and  Wheaton  800,  0  to  80% 
from  290  to  350  nm.  Measurements  of  radiocarbon 
uptake  by  Thalassiosira  pseudonana  in  the  three 
bottle  types  under  white  fluorescent  lamps  (380- 
700  nm)  were  similar,  about  5.1  mg  C  per  10  billion 
cells  per  hour.  However,  when  a  sunlamp/filter 
system  (290-320  nm)  was  added,  production  (in  mg 
C  per  10  billion  cells  per  hour)  was  less:  quartz, 
3.56,  Pyrex,  4.15;  and  Wheaton  800,  4.98.  The 
environmentally  significant  ultraviolet  portion  of 
the  solar  spectrum  should  be  considered  when 
culture  bottles  are  selected  for  in  situ  primary 
productivity  studies.  (Cassar-FRC) 
W8 1-03470 


EVIDENCE  FOR  ALGAL  HETEROTROPHY  IN 
LAKE  TAHOE,  CALIFORNIA-NEVADA, 

California  Univ.,  Davis. 

W.  F.  Vincent,  and  C.  R.  Goldman. 

Limnology  and  Oceanography,  Vol  25,  No  1,  p  89- 

99,  January,  1980.  4  Fig,  5  Tab,  31  Ref. 

Descriptors:  *Algae,  *Trophic  level,  Lake  Tahoe, 
Phytoplankton,  Lakes,  Limnology,  Laboratory 
studies.  Photosynthesis,  Monuron. 

Light  and  dark  incubations  were  made  of  water 
taken  from  Lake  Tahoe.  Significant  differences  in 
the  uptake  of  carbon- 14  labeled  organic  com- 
pounds were  noted  between  these  two  incubations. 
Below  the  maximum  depth  of  inorganic  carbon 
photoassimilation,  the  response  to  light  did  not 
occur  in  situ.  A  photosynthetic  inhibitor  complete- 
ly inhibited  the  response  to  light.  A  eucaryotic 
inhibitor  significantly  inhibited  dark  acetate  uptake 
in  the  deep  euphotic  zone.  Two  species  of  green 
algae  were  able  to  transport  acetate  at  labeled 
substrate  additions  within  previously  determined 
ambient  limits.  These  two  species  grew  heterotro- 
phically  on  acetate  in  axenic  culture.  In  the  region 
of  the  water  column  where  acetate  uptake  was 
light  stimulated,  the  activities  of  key  enzymes  of 
the  major  inducible  pathways  for  acetate  assimila- 
tion were  high  per  unit  ATP.  It  is  suggested  that 
these  data  support  the  theory  of  heterotrophically 
active  phytoplankton  populations  at  the  bottom  of 
the  euphotic  zone.  (Baker-FRC) 
W81-03475 


MARINE  AND  ESTUARINE  POLLUTION, 

California  State  Univ.,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-03488 


BIOASSAYS--PROCEDURES  AND  RESULTS, 

North  Carolina  Univ.  at  Chapel  Hill. 
A.  F.  Maciorowski,  L.  W.  Little,  and  J.  L.  Sims. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1630- 
1656,  June,  1980.  325  Ref. 

Descriptors:  *Bioassay,  *Water  analysis,  *Bioindi- 
cators.  Toxicity,  Water  pollution  effects,  Analyt- 
ical techniques,  *Pollutant  identification.  Water 
quality,  Invertebrates,  Fish,  Algae,  Heavy  metals. 
Industrial  wastes,  Microorganisms,  Organic  com- 
pounds. Pesticides,  Oil  pollution.  Literature 
review. 

Interest  in  aquatio  bioassays  to  evaluate  toxicant- 
related  water  pollution  problems  is  extensive,  ac- 
cording to  the  1979  literature  on  this  subject.  Sev- 
eral reports  from  EPA  and  others  provide  com- 
pendiums  or  handbooks  of  bioassay  methods,  con- 
cerning test  methods,  quality  control,  and  bioindi- 
cators.  Although  a  battery  of  screening  tests  is  still 
a  common  evaluation  method,  efforts  to  reduce  the 
volume  of  work  are  suggested  by  many  authors, 
who  concentrate  on  experimental  design,  interac- 
tion, and  strategy.  New  bioassay  methods  are  de- 
scribed   for    microorganisms,    algae    and    larger 


plants,  invertebrates,  fish,  microcosms,  and  natural 
environments.  Several  new  methods  are  available 
for  testing  health  effects  such  as  mutagenesis,  cellu- 
lar toxicity,  and  carcinogenesis.  (Cassar-FRC) 
W8 1-03490 


THE  LOSS  OF  CADMIUM  AND  ZINC  FROM 
SEA  WATER  DURING  ACCUMULATION  EX- 
PERIMENTS: ITS  IMPLICATION  ON  TOXIC- 
ITY THRESHOLD  CONCENTRATIONS, 

National  Research  Inst,  for  Oceanology,  Stellen- 
bosch  (South  Africa). 
H.  F.-K.  O.  Hennig,  and  P.  J.  Greenwood. 
Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  47-50, 
February,  1981.  3  Fig,  1  Tab,  34  Ref 

Descriptors:  ♦Adsorption,  'Cadmium,  'Labora- 
tory equipment.  Sea  water.  Contamination,  Experi- 
mental design.  Zinc,  Toxicity. 

A  study  to  quantify  the  loss  of  cadmium  and  zinc 
from  solutions  contained  in  glass  and  polystyrene 
containers  is  described.  In  the  case  of  cadmium  and 
polystyrene  containers,  adsorption  occurred  rapid- 
ly, and  equilibrium  was  to  a  large  extent  estab- 
lished before  the  first  measurement  was  made  at  2 
min.  In  the  glass  flask  experiment,  37%  of  the 
metal  was  adsorbed  to  the  walls  at  a  concentration 
of  0.2  micrograms/milliliter.  At  a  higher  cadmium 
concentration  of  3  micrograms/milliliter  only  18% 
was  adsorbed.  There  was  only  negligible  adsorp- 
tion of  zinc  on  polystyrene  and  glass  bottles.  Thus, 
in  the  case  of  cadmium,  the  threshold  toxicity 
concentration  for  marine  animals  could  be  30  to 
40%  lower  than  previously  reported.  In  order  to 
compensate  for  possible  metal  binding  to  experi- 
mental vessel  walls,  apparatus  must  be  preconta- 
minated  for  a  tested  period.  The  ideal  situation  is 
an  automatically  monitored  open  system  where  a 
constant  amount  of  pollutant  is  injected  into  con- 
stantly replaced  water.  (Small-FRC) 
W81-03500 


BIOMONITORING  OF  TOXIC  EFFLUENTS -A 
CONSULTANT'S  VIEW, 

Burgess  and  Niple  Ltd.,  Columbus,  OH. 

G.  B.  Jones. 

Industrial  Water  Engineering,  Vol  17,  No  2,  p  23- 

27,  March/April,  1980.  4  Fig,  10  Ref 

Descriptors:  *Aquatic  populations,  *Bioassay, 
♦Water  pollution  effects,  Effluents,  Water  pollu- 
tion. Sublethal  effects.  Water  quality  standards. 
Ecosystems,  Effluent  limitations.  Monitoring, 
Stream  biota,  Toxicity. 

The  establishment  of  pollutant  and  parameter 
limits  in  the  National  Pollutant  Discharge  Elimina- 
tion System  (NPDES)  permits  and  water  quality 
standards  generally  is  based  on  test  results  of  a  few 
controlled  laboratory  bioassays  for  one  or  a  few 
aquatic  species  at  specific  life  stages.  These  test 
data  cannot  be  practically  used  as  a  basis  for  estab- 
lishing limitations  for  the  protection  of  aquatic  life 
in  natural  systems.  The  significance  of  biological 
assessments  in  water  quality  studies  is  gaining  rec- 
ognition. Biotic  community  surveys  are  being  in- 
creasingly utilized,  and  considerable  research 
effort  has  been  devoted  to  the  development  of 
indices  and  models  to  objectively  assess  the  quality 
of  aquatic  systems  utilizing  both  qualitative  and 
quantitative  species  data.  The  design  of  a  biologi- 
cal study  used  for  a  given  project  will  depend  on 
the  scope  of  the  study  and  the  relative  importance 
of  water  quality  considerations.  Even  a  brief  field 
reconnaissance  trip  by  one  or  two  biologists  to 
visually  inspect  a  site  and  collect  some  qualitative 
data  on  floral  and  faunal  community  composition 
provides  valuable  information  not  obtained 
through  water  chemistry  studies.  An  analysis  of 
biotic  community  structure  enables  interpretations 
on  the  magnitude  of  pollution,  the  frequency  of 
pollutant  loading,  and  the  general  character  of  the 
polluting  substance.  Biological  surveys  are  also 
generally  less  expensive  than  water  chemistry  stud- 
ies. The  concern  for  toxic  pollutants  expressed  in 
recent  Federal  legislation  has  placed  new  emphasis 
on  the  bioassay  test  as  a  monitoring  tool.  The 
procedure  proposed  by  the  Environmental  Protec- 
tion Agency  (EPA)  for  limiting  toxic  and  hazard- 
ous   pollutants    is    the    'application-based    limit". 


which  is  judged  to  be  ineffective  in  controlling 
these  pollutants  due  to  the  absence  of  an  assess- 
ment of  the  biological  impact  of  the  toxic  dis- 
charge or  of  the  assimilative  capacity  of  the  receiv- 
ing stream.  A  draft  biomonitoring  protocol  re- 
leased by  EPA  in  1979  incorporates  both  static 
laboratory  and  dynamic  on-site  bioassays  to  screen 
and  assess  the  toxicity  of  effluents  both  for  setting 
effluent  limitations  and  for  monitoring.  (CarroU- 
FRC) 
W8 1-03503 


TECHNETIUM-99  CONTENT  IN  SOME 
MARINE  ORGANISMS  COLLECTED  NEAR 
LA  HAGUE,  FRANCE, 

CEA   Centre  d'Etudes  Nucleaires  de  Fontenay- 

aux-Roses  (France).  Dept.  de  Protection. 

L.  Jeanmaire,  M.  Masson,  F.  Patti,  P.  Germain, 

and  L.  Cappelhni. 

Marine  Pollution  Bulletin,  Vol  12,  No  1,  p  29-32, 

January,  1981.  4  Fig,  6  Ref 

Descriptors:  *Technetium,  *Algae,  *Bioindicators, 
♦Nuclear  wastes,  Radioisotojies,  Worms,  Inverte- 
brates, Cesium,  Rubidium,  Cerium,  Radioactive 
wastes.  Water  pollution  sources.  Marine  plants, 
Marine  algae,  Phaeophyta,  Chlorophyta,  Rhodo- 
phyta.  Fish,  Aquatic  life,  MoUusks,  Pollutant  iden- 
tification. Water  pollution  effects.  Absorption,  La 
Hague,  'France. 

Brown  algae  in  the  vicinity  of  an  effluent  pipeline 
from  the  nuclear  fuel  reprocessing  plant  at  La 
Hague,  France,  contained  up  to  3500  pCi  per  kg 
net  weight  of  technetium-99.  Red  algae,  green 
algae,  worms,  mollusks,  tunicates,  and  fish  samples 
contained  less  than  80  pCi  per  kg  with  the  excep- 
tion of  1  limpet  which  had  1000  pCi  per  kg.  Cel44 
was  accumulated  more  readily  by  the  plants  and 
animals  not  concentrating  Tc99.  Rul06  also 
showed  an  inverse  relationship,  but  it  was  not  as 
pronounced  as  with  Cel44.  For  Csl37,  differences 
with  Tc99  were  even  less.  Brown  algae,  especially 
Fucus  sp.,  appeared  to  be  useful  bioindicators  for 
Tc99.  Limpets  should  be  investigated  further. 
(Cassar-FRC) 
W8 1-03524 


HEAVY  METALS,  ORGANOCHLORINE  PES- 
TICIDES AND  PCB'S  IN  GREEN  MUSSELS, 
MULLETS,  AND  SEDIMENTS  OF  RIVER 
MOUTHS  IN  THAILAND, 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept. 
of  Marine  Science. 

P.  Menasveta,  and  V.  Cheevaparanapiwat. 
Marine  Pollution  Bulletin,  Vol  12,  No  1,  p  19-25, 
January,  1981.  4  Fig,  2  Tab,  17  Ref 

Descriptors:  'Pesticides,  'Heavy  metals,  'Rivers, 
♦Thailand,  Mussels,  Mullets,  Metals,  Copper, 
Lead,  Zinc,  Mercury,  Cadmium,  Poly  chlorinated 
biphenyls.  Sediments,  Bottom  sediments.  Aquatic 
animals.  Fish,  DDT,  DDE,  TDE,  Insecticides, 
Heptachlor,  Aldrin,  Lindane,  Chlorinated  hydro- 
carbon pesticides.  Organic  compounds,  Pollutant 
identification.  Water  pollution  effects,  Bioindica- 
tors. 

Levels  of  pollutants  were  determined  in  green 
mussels,  mullets,  and  sediments  of  4  river  mouths 
and  a  control  intertidal  zone  in  the  Upper  Gulf  of 
Thailand.  In  green  mussels,  concentrations  of  lead 
ranged  from  83.3  to  330  micrograms  per  g,  mean 
214,  about  15  times  higher  than  the  background 
level.  Zn,  Cu,  and  Cd  concentrations  were  (in 
micrograms  per  g)  47.6-91.7,  3.75-16.9,  and  2.77- 
8.21  respectively,  not  greatly  different  from  the 
controls.  Hg  level  was  0.21  micrograms  per  g,  4 
times  the  control  level.  Mullets  contained  (in  mi- 
crograms per  g)  Pb  20.8-45.0,  Zn  18.2-50.0,  Cu 
1.57-8.18,  Cd  0.14-1.03,  and  Hg  0.01-0.25.  Bottom 
sediments  contained  higher  than  background  levels 
of  lead,  20.2-283  micrograms  per  g.  Hg  contamina- 
tion was  found  in  one  river  mouth  (2.8  micrograms 
per  g).  Zn,  Cu,  and  Cd  varied  among  river  mouths 
but  did  not  differ  greatly  from  background  levels. 
Some  samples  of  mussels  and  mullet  contained 
very  low  levels  of  lindane,  heptachlor,  and  aldrin 
and  slightly  higher  levels  of  DDT  and  metabolites, 
0.032-0.042  micrograms  per  g  for  mussels  and 
0.022-0.089  for  mullet.  Polychlorinated  biphenyls 
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were  present  at  0.002-0.043  micrograms  per  g  in 
mussels  and  0.002-0.019  in  mullets.  One  mussel 
sample  contained  0.11  micrograms  per  g  PCB. 
Sediments  contained  trace  amounts  or  nondetecta- 
ble  amounts  of  heptachlor,  aldrin,  BHC,  lindane, 
and  PCB.  DDT  and  its  metabolites  were  present  at 
0.022-0.056  micrograms  per  g,  TDE  being  higher 
than  DDE,  the  converse  of  the  biological  samples. 
(Cassar-FRC) 
W81-03526 


roENTIFICATlON  OF  GAMMA-CHLORDENE 

IN  FRESHWATER  FISH   FROM  THE  TAMA 

RIVER  (JAPAN), 

Tokyo    Metropolitan    Research    Lab.    of   Public 

Health  (Japan). 

S.  Horii,  T.  Miyazaki,  S.  Kaneko,  K.  Akiyama,  and 

T.  Yamagishi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  1,  p  254-257,  1981.  2  Fig,  8 

Ref. 

Descriptors:  'Pollutant  identification,  'Chlorinat- 
ed hydrocarbons,  *Japan,  Tama  River,  Rivers, 
Monitoring,  Fish,  Pesticides,  Separation  tech- 
niques. Gas  chromatography.  Mass  spectrometry. 

Gamma-chlordene,  a  major  constituent  of  techni- 
cal chlordane,  has  been  identified  in  freshwater  fish 
from  the  Tama  River  of  Japan.  Whole  body  sam- 
ples were  homogenized  with  sodium  sulfate  and 
extracted  with  n-hexane.  After  evaporation  and 
extraction  into  acetonitrile,  followed  by  further 
washing  with  hexane,  the  sample  was  concentrated 
to  5  milliliters  and  subjected  to  cleanup  on  a  Rori- 
sil  column.  The  concentrate  was  analyzed  by  GC- 
MS  with  electron  capture  detection.  Mass  frag- 
mentation patterns  confirmed  the  presence  of 
gamma-chlordene,  which  has  not  previously  been 
identified  in  environmental  biota.  Gamma-chlor- 
dene was  present  in  the  sample  on  a  wet  basis  at 
levels  of  23  ppb.  Other  organochlorine  pesticides 
and  PCBs  were  present  in  larger  amounts.  (Geiger- 
FRC) 
W8 1-03565 


ANALYSIS  AND  INaDENCE  OF  ORGANO- 
PHOSPHORUS  COMPOUNDS  IN  SEWAGE 
SLUDGES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England). 

A.  E.  Mclntyre,  R.  Perry,  and  J.  N.  Lester. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  1,  p  116-123,  1981.  1  Fig,  4 

Tab,  1 1  Ref. 

Descriptors:  *Gas  chromatography,  *Organophos- 
phorus  pesticides,  'Sludge,  Wastewater  analysis. 
Waste  identification,  Insecticides,  Parathion,  Mal- 
athion,  Diazinon,  Wastewater,  Separation  tech- 
niques. 

An  evaluation  was  made  of  analytical  procedures 
for  the  determination  of  organophosphorus  insecti- 
cides in  waste  waters  and  sewage  sludges.  Gas 
chromatographic  analyses  of  standard  solutions  of 
diazinon,  malathion  and  parathion,  each  carried 
through  two  cleanup  procedures,  yielded  recover- 
ies ranging  from  89.5  to  102.0%.  Recoveries  of 
organophosphorus  compounds  from  sludges  were 
higher  using  the  Ultra-Turrax  homogenizer  than 
with  the  separatory  funnel.  Adequate  recoveries 
were  also  obtainable  on  smaller  volumes  of  sample 
using  the  laboratory  disperser  cleanup  method. 
Sewage  sludge  samples  were  also  collected  from 
twelve  United  Kingdom  sewage  treatment  works 
to  survey  the  extent  of  contamination  by  organo- 
phosphorus compounds.  Results  using  the  dispers- 
er method  showed  no  detectable  levels  in  9  of  the 
12  sludges  tested.  Three  of  the  samples  contained 
prominent  peaks,  which  were  tentatively  identified 
as  breakdown  products  of  parent  organophos- 
phorus compounds  used  as  flame  retardants. 
(Geiger-FRC) 
W81-03566 


DETERMINATION  OF  VANADIUM  IN  A 
MARINE  MOLLUSC  USING  A  CHELATING 
ION  EXCHANGE  RESIN  AND  NEUTRON  AC- 
TIVATION, 


Oregon  State  Univ.,  Corvallis.  Dept.  of  General 

Science. 

Y.  D.  LaTouche,  C.  W.  Bennett,  and  M.  C.  Mix. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  2,  p  224-227,  1981.  1  Tab, 

8  Ref 

Descriptors:  'Vanadium,  'Measuring  instruments, 
'Biological  samples,  Heavy  metals,  Neutron  acti- 
vation analysis.  Ion  exchange.  Resins,  Chelating 
agents,  Mollusks,  Aquatic  animals,  Estuarine  envi- 
ronment. 

This  study  was  designed  to  develop  a  precise 
method  for  measuring  vanadium  in  the  soft  tissue 
of  marine  molluscs.  A  chelating  resin  was  used  to 
retain  vanadium  and  eliminate  sodium  from  a 
digest  of  the  soft  tissues  of  M.  edulis.  Vanadium 
concentrations  were  then  obtained  via  neutron  ac- 
tivation analysis  of  the  resin  loaded  with  the  vana- 
dium. The  preirradiation  elimination  of  sodium  and 
the  retention  of  vanadium  in  a  resin  matrix  permit- 
ted activation  at  full  reactor  power.  Irradiation 
time  was  no  longer  critical  and  may  be  as  long  as  is 
convenient,  with  an  accompanying  reduction  of 
timing  errors.  The  use  of  full  reactor  power  can 
represent  an  economic  advantage,  as  expensive 
facilities  need  not  be  allocated  to  strictly  low- 
power  operations.  (Baker-FRC) 
W81-03571 
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MODELING  HEAVY  METAL  TRANSPORT  IN 
RIVER  SYSTEMS, 

Woodard  and  Curran,  Gorham,  ME. 

F.  E.  Woodard,  J.  H.  Fitch,  Jr.,  and  R.  A. 

Fontaine. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-209108, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

Land  and  Water  Resources  Center,  University  of 

Maine,  Orono,  Completion  Report,  April,  1981.  84 

p,  2  Fig,  7  Tab,  170  Ref,  5  Append.  OWRT-A-037- 

ME(1). 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Water  transport,  'Fate  of  pollutants,  'Heavy 
metals.  Particulate  matter,  Adsorption,  Computer 
models.  Wastewater  disposal,  Water  pollution. 
Stream  pollution.  Water  pollution  effects.  Water 
pollution  sources,  Water  quality.  Path  of  pollut- 
ants. Iron,  Manganese,  Particle  size.  Uptake,  Sus- 
pended sediments.  River  flow. 

This  study  resulted  in  a  mathematical  model  for 
prediction  of  the  probable  fate  of  heavy  metals  in 
rivers  downstream  from  wastewater  discharges. 
The  developed  model  accounts  for  hydraulic 
mixing  processes  of  rivers,  and  relies  heavily  on 
the  relationship  between  suspended  particulate 
matter  transport  and  heavy  metals  transport.  While 
heavy  metals  are  subject  to  many  reactions,  de- 
pending on  pH,  pFe,  pMn,  dilution,  and  physical 
characteristics  of  the  river,  an  extensive  literature 
review  indicated  that  most  metals  are  found  ad- 
sorbed to  suspended  particulate  matter  surfaces. 
The  developed  model,  hence,  coupled  mixing  of  a 
waste  stream  with  river  flow  and  suspended  sedi- 
ment load  transport.  Adsorption-desorption  reac- 
tions were  used  as  a  basis  for  portioning  metals 
among  various  particulate  size  ranges.  The  ulti- 
mate fate  of  the  metals  was  determined  primarily 
by  the  predicted  transport/deposition  of  particu- 
late matter.  The  sediment  transport  model  of  Ein- 
stein (1950),  as  modified  by  the  U.S.  Bureau  of 
Reclamation,  formed  the  basis  for  the  developed 
heavy  metal  transport  model.  (Zielinski-IPA) 
W81-03251 


QUANTIFICATION  OF  NON-POINT  SOURCE 
SEDIMENTATION  THROUGH  DENSITOME- 
TRIC  ANALYSIS  OF  COLOR  INFRARED 
AERIAL  PHOTOGRAPHY, 

Sewall  (James  W.),  Co.,  Old  Town,  ME. 
T.  J.  Keating,  J.  D.  Lowry,  and  R.  S.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161   as  PB8 1-209 157, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Land  and  Water  Resources  Center,  University  of 


Maine,  Orono,  Completion  Report,  April,  1981.  69 
p,  10  Fig,  17  Tab,  26  Ref,  4  Append.  OWRT-A- 
049-ME(2). 

Descriptors:  'Water  pollution  sources,  'Sedimen- 
tation, 'Infrared  imagery,  'Aerial  photography, 
'Remote  sensing.  Photography,  Suspended  solids, 
Turbidity,  Physical  properties.  Turbidity  currents, 
Density,  Density  currents.  Monitoring,  Model 
studies.  Mathematical  models,  Computer  models, 
Maine,  Quantitative  analysis,  Watersheds,  Agricul- 
tural watersheds. 

A  method  for  the  detection,  quantification,  and 
location  of  non-point  pollution  sources  was  estab- 
lished based  upon  the  use  of  aerial  color  infrared 
photography.  An  airborne  small-format  camera 
system  was  flown  simultaneous  to  minimal  selected 
ground  sampling.  This  allowed  measurement  of 
ground  levels  of  turbidity  and  suspended  solids 
over  relatively  large  watershed  areas.  The  study 
was  limited  to  non-point  pollution  sources  moni- 
toring in  watersheds  in  potato-producing  agricul- 
tural areas  in  Aroostook  County,  Maine.  Initial 
calibration  of  monitored  rivers  was  used  to  assess 
film  response  to  given  pollutant  types,  with  quanti- 
fication by  densitometry.  Relations  were  formulat- 
ed to  estimate  suspended  solids  concentrations 
from  film  density  values.  Calibrations  were  both 
site-  and  source-specific.  The  calibration  model 
could  be  used  for  suspended  solid  concentration 
predictions.  Turbidity  levels  of  5-35  NTU  could  be 
detected  within  plus/minus  4  NTU.  Suspended 
solids  ranged  from  6-55  mg/liter,  reliable  to  within 
plus/minus  7  mg/liter.  The  method  was  less  appro- 
priate to  levels  outside  these  ranges.  (Zielinski- 
IPA) 
W8 1-03252 


FACTORS  AFFECTING  THE  BIOAVAILABI- 
LITY OF  POLYCHLORINATED  BIPHENYLS 
(PCBS)  IN  SOILS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 
H.  J.  Strek. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209223, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Master  of  Science  Thesis,  1980.  99  p,  16  Fig,  10 
Tab,  199  Ref.  OWRT-B-122-NC(5). 

Descriptors:  'Polychlorinated  biphenyls,  'Assimi- 
lative capacity,  'Adsorption,  'Soil  organic  matter, 
'Soil  treatment,  Aroclors,  Bioaccumulation,  Accu- 
mulation, Absorption,  Plant  populations,  Soil  anal- 
ysis, Soil  contamination,  Adsorbents,  Soil  types. 
Chlorinated  hydrocarbons.  Toxins,  Pollutants, 
Water  pollution  effects.  Pollution  load.  Sand, 
Clays. 

Bioassay  was  conducted  with  Aroclor  1254  (poly- 
chlorinated biphenyls  (PCBs))  applied  to  untreated 
(1.4%  organic  matter  (OM))  and  peroxide-treated 
(0.2%  OM)  Lakeland  sand  at  0-200  ppm.  Growth 
of  redroot  pigweed  (Amaranthus  retroflexus  L.) 
appeared  to  decline  greater  in  the  treated  soil  at 
the  highest  PCB  level.  Soil  was  treated  with  200 
ppm  PCB  and  received  peaty  OM  and  montmoril- 
ionite  clay  at  rates  of  0-10%  total  soil  weight.  OM 
was  more  effective  than  clay  in  reducing  PCB 
toxicity  in  pigweed.  Carbon-14  (C-14)  labeled  PCB 
was  decreasing  adsorbed,  in  the  order  of  OM,  clay, 
untreated  sand,  and  treated  sand,  with  OM  content 
being  a  more  important  influence  on  adsorption 
than  surface  area.  Treating  soil  containing  1000 
ppm  PCB  with  no  growth  reductions.  Qualitative 
differences  in  PCB  uptake  appeared  to  occur  be- 
tween plant  species.  Activated  carbon  treatment 
reduced  C-14  PCB  uptake  89-100%.  A  triazine- 
resistant  pigweed  translocated  more  C-14  label  to 
its  foliage  than  redroot  pigweed,  in  soil  containing 
100  ppm  PCB  and  added  C-14  PCB.  (Zielinski- 
IPA) 
W8 1-03264 


ASSESSMENT  OF  WATER  SUPPLY  CON- 
TAMINATION DUE  TO  UNDERGROUND 
COAL  GASIFICATION, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Chem- 
istry. 
T.  M.  Niemczyk,  and  E.  A.  Walters. 
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Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-2092 15, 
Price  codes;  A06  in  paper  copy,  AOl  in  microfiche. 
Project  Completion  Report,  December,  1980.  New 
Mexico  Water  Resources  Research  Institute,  New 
Mexico  State  University,  Las  Cruces,  Report  No 
128.  94  p,  20  Fig,  20  Tab,  2  Append.  OWRT-B- 
061-NMEX(1). 

Descriptors:  *Coal  gasification,  *Industrial  devel- 
opment, 'New  Mexico,  'Environmental  effects, 
Water  supply.  Water  quality,  'Groundwater  pollu- 
tion, Gasification,  Coal,  Fuel,  Underground 
powerplants,  Water  pollution.  Environmental  qual- 
ity, Industrial  plants.  Trace  metals.  Heavy  metals. 
Water  analysis.  Hydrogen  sulfide.  Geology, 
Anions,  Trace  levels,  Organic  compounds. 

This  study  was  undertaken  to  assess  the  potential 
for  pollution  by  metal  ions  of  groundwater  as  a 
consequence  of  proposed  underground  coal  gasifi- 
cation, focusing  on  subbituminous  coal  of  the  San 
Juan  Basin  in  northwestern  New  Mexico.  No 
major  aquifer  exists  in  the  region  of  the  Fruitland 
Formation  subbituminous  coal  seam  (ca.  500  ft.), 
although  the  zone  is  saturated  and  a  0.6  sq.  ft./day 
transmissivity  was  determined.  The  groundwater  is 
of  poor  quality  (Ca,  pH  10,  6  mmho  conductivity, 
3900  ppm  dissolved  solids,  1700  ppm  calcium  car- 
bonate, 50  ppm  hardness).  Major  metal  contami- 
nants are  Na,  K,  Mg,  and  Ca;  As,  Pb,  Cd,  Be,  Cu 
ions  are  present  on  the  ppb  level;  major  anionic 
species  were  chloride,  fluoride,  sulfate,  sulfide,  and 
bicarbonate.  Deep  water  samples  effervesced  when 
brought  to  the  surface,  having  a  strong  hydrogen 
sulfide  odor.  Geological  examinations  were  made 
for  minerals  (quartz,  feldspar,  kaolinite,  montmoril- 
lonite)  and  strata.  Baseline  results  for  major/trace 
metal  analysis  of  groundwater  and  minerals,  an- 
ionic analyses  and  trace  organic  analyses  of 
groundwater  are  presented.  (Zielinski-IPA) 
W8 1-03269 


EFFECT  OF  SOIL  MOISTURE  CONTENT 
UPON  ADSORPTION  AND  MOVEMENT  OF 
PHOSPHORUS  FROM  LEACHATES  OF  DO- 
MESTIC WASTE  DISPOSAL  SYSTEMS, 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 

Center. 

W.  F.  Brutsaert,  W.  E.  Hedstrom,  and  T.  G. 

McNeice. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-209173, 

Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 

Project  Completion  Report,  November,  1980.  52  p, 

21  Fig,  3  Tab,  54  Ref.  OWRT-A-044-ME(2). 

Descriptors:  'Soil  water,  *Soil  chemistry.  Soil  col- 
umns, *Leachates,  'Adsorption,  'Phosphorus, 
♦Domestic  wastes,  Waste  disposal.  Available 
water.  Moisture  tension.  Soil  analysis,  Soil  envi- 
ronment, Environment,  Soil  science.  Soil  proper- 
ties, Soil  saturation.  Soil  tests,  Soil  solution,  Leach- 
ing, Uptake,  Nutrients,  Cycling  nutrients. 

This  investigation  was  undertaken  in  an  attempt  to 
establish  the  effects  of  soil  moisture  content  upon 
movement  and  adsorption  of  phosphorus  (P), 
knowing  this  relationship  would  help  in  optimizing 
the  design  of  leachfields.  Three  plexiglass  labora- 
tory soil  columns  containing  the  same  Adams  soil 
were  loaded  with  a  P  solution  (25  mg/liter  as  P)  at 
rates  to  maintain  constant  saturation  levels 
throughout  the  column  (1.0  (fully  saturated),  0.86, 
and  0.64).  Reducing  the  degree  of  saturation,  by 
controlling  infiltration  rate  in  otherwise  physically- 
similar  columns,  increased  the  soil  adsorptive  ca- 
pacity and  hence  greatly  reduced  the  extent  of  P 
penetration  into  the  column  per  pore  volume  of 
influent  applied.  At  saturation  levels  of  0.86  and 
0.64,  P  adsorption  increased  five  and  seven  times, 
respectively.  The  24-hour  P  retention  capacity  of 
476  micrograms  P/gm  soil  as  determined  by  batch 
study  was  exceeded  in  the  partially  saturated  col- 
umns. These  results  can  be  used  to  optimize  do- 
mestic leachfield  design  by  maximizing  partially 
saturated  flow  conditions  and  thereby  substantially 
extending  the  life  of  these  systems.  The  soil  mois- 
ture retention  curve  and  hydraulic  conductivity  vs. 
capillary  pressure  head  relationships  can  be  used 
with  reasonable  accuracy  to  predict  the  saturation 
level  in  long  soil  columns.  (Zielinski-IPA) 
W8 1-03270 


THE  OILSPILL  RISK  ANALYSIS  MODEL  OF 
THE  U.S.  GEOLOGICAL  SURVEY, 

Geological  Survey  Reston,  VA.  Water  Resources 

Div. 

R.  A.  Smith,  J.  R.  Slack,  T.  Wyant,  and  K.  J. 

Lanfear. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,  Denver,  CO  80225,  Price;  $15.25  in  paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open-File  Report  80-687,   1980.   107  p,  7  Fig.  6 

Tab. 

Descriptors;  'Oil  spills,  'Risks,  Water  pollution 
sources,  'Computer  models,  Model  studies,  Monte 
Carlo  method,  Simulation  analysis,  'Probability 
distribution.  Leases,  Oil  pollution.  Environmental 
effects.  Ecology,  Water  pollution  control,  Path  of 
pollutants.  Public  lands,  'Outer  Continental  Shelf 

The  U.S.  Geological  Survey  has  developed  an 
oilspill  risk  analysis  model  to  aid  in  estimating  the 
environmental  hazards  of  developing  oil  resources 
in  Outer  Continental  Shelf  (OCS)  lease  areas.  The 
large,  computerized  model  analyzes  the  probability 
of  spill  occurrence,  as  well  as  the  likely  paths  or 
trajectories  of  spills  in  relation  to  the  locations  of 
recreational  and  biological  resources  which  may 
be  vulnerable.  The  analytical  methodology  can 
easily  incorporate  estimates  of  weathering  rates, 
slick  dispersion,  and  possible  mitigating  effects  of 
cleanup.  The  probability  of  spill  occurrence  is  esti- 
mated from  information  on  the  anticipated  level  of 
oil  production  and  method  and  route  of  transport. 
Spill  movement  is  modeled  in  Monte  Carlo  fashion 
with  a  sample  of  500  spills  per  season,  each  trans- 
ported by  monthly  surface  current  vectors  and 
wind  velocities  sampled  from  3-hour  wind  transi- 
tion matrices.  Transition  matrices  are  based  on 
historic  wind  records  grouped  in  41  wind  velocity 
classes,  and  are  constructed  seasonally  for  up  to  six 
wind  stations.  Locations  and  monthly  vulnerabili- 
ties of  up  to  31  categories  of  environmental  re- 
sources are  digitized  within  an  800,000  square  kilo- 
meter study  area.  Model  output  includes  tables  of 
conditional  impact  probabilities  (that  is,  the  prob- 
ability of  hitting  a  target,  given  that  a  spill  has 
occurred),  as  well  as  probability  distributions  for 
oilspills  occurring  and  contacting  environmental 
resources  within  preselected  vulnerability  time  ho- 
rizons. (USGS) 
W8 1-03279 


WATER-RELATED  IMPACTS  OF  IN-SITU  OIL 
SHALE  PROCESSING, 

California    Univ.,    Berkeley.    Lawrence    Berkeley 

Lab. 

J.  P.  Fox. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  V A  22161  as  LBL-6300,  Price 

codes;   A15   in   paper   copy,   AOl    in   microfiche. 

Lawrence  Berkeley  Laboratory  Report  LBL-6300, 

December,  1980.  327  p,  66  Fig,  77  Tab,  179  Ref. 

OWRT-C-7203(No  6220)(1),  14-34-001-6220. 

Descriptors:  'Oil  shale,  'Fuel,  'Oil  industry,  'In- 
dustrial development,  'Environmental  effects, 
'Colorado,  Effluents,  Shales,  Oil,  Industrial  plants. 
Planning,  Industrial  wastes.  Oil  wastes,  In  situ 
tests.  Process  water,  Leachates,  Drainage  effects. 
Environmental  quality.  Water  quality  control. 
Water  pollution  control. 

This  report  discusses  water-related  impacts  of  an 
in-situ  oil  shale  industry  in  the  Upper  Colorado 
River  Basin,  focusing  on  a  50,000  barrel/day  indus- 
try based  on  the  modified  in-situ  process.  The 
report  covers  US  oil  shale  development  history, 
reserves,  geology,  in-situ  technologies,  existing  hy- 
drology and  water  quality  of  the  Basin,  the  major 
environmental  problem  of  in-situ  processing, 
groundwater  disruption  from  leachates,  large-scale 
dewatering,  methods  for  groundwater  disruption 
control,  and  the  reuse,  treatment  and  disposal  of 
effluents  resulting  from  in-situ  retorting.  While  US 
oil  shale  resources  are  capable  of  meeting  a  signifi- 
cant share  of  US  petroleum  demands,  production 
of  oil  from  shale  may  have  a  serious  and  undesira- 
ble local  environmental  impact,  particularly  on 
water  resources.  Solid/liquid  waste  byproducts  ne- 
cessitate development  of  new  control/treatment 
methods  of  these  wastes,  or  modification  of  exist- 
ing industrial  methods.  Institution  of  control  meth- 


ods is  technically/economically  feasible,  but  ac- 
ceptable solutions  to  these  problems  are  not  pres- 
ently available.  Research/testing  in  the  laboratory/ 
field  should  resolve  the  major  issues  of  retort  abati- 
donment  and  retort  water  treatment,  and  make  oil 
production  from  shale  a  viable  and  important 
source  of  petroleum.  (Zielinski-IPA) 
W8 1-03281 


ENVIRONMENTAL  EFFECTS  OF  WESTERN 
COAL  SURFACE  MINING;  PART  VII  -  MICRO- 
BIAL EFFECT  ON  THE  QUALITY  OF  LEACH 
WATER  FROM  EASTERN  MONTANA  COAL 
MINE  SPOILS, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 

P.  F.  Kimble,  and  K.  L.  Temple. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-198245, 
Price  codes;  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report,  EPA- 
600/3-80-046,  May,  1980.  89  p,  5  Fig,  29  Tab,  50 
Ref.  R803950. 

Descriptors;  'Coal  mines,  'Strip  mines,  'Mine 
wastes,  'Leachates,  'Bacteria,  Overburden,  Bio- 
assay,  Algae,  Toxicity,  Acid  mine  drainage,  Water 
pollution  sources.  Iron  bacteria.  Sulfur  bacteria, 
Lead. 

Selected  portions  of  test  cores  from  the  overbur- 
den of  the  West  Moorhead  coal  deposit  in  south- 
eastern Montana  were  examined  for  possible  addi- 
tion to  leach  water  of  toxic  substances  and  for  the 
presence  of  iron  and  sulfur  bacteria  which  might 
contribute  to  leaching.  Leachates  were  evaluated 
by  measuring  pH,  lead,  and  the  effect  of  the  lea- 
chates on  the  Selenastrum  algal  assay.  Both  sulfur- 
and  iron-oxidizing  bacteria  were  isolated  from  a 
number  of  core  samples.  These  bacteria  differed 
nutritionally  from  thiobacilli  and  from  other  bacte- 
ria known  to  be  involved  in  oxidizing  sulfur  and 
iron.  Concentrations  of  lead  in  the  leachates  were 
comparable;  they  were  not  proportional  to  the  lead 
content  of  the  core  samples.  Most  core  samples 
were  nearly  neutral  in  reaction  but  some  were 
highly  acid.  All  acid  leachates  were  toxic  to  Selen- 
astrum. For  reasons  which  were  not  determined, 
some  non-acid  leachates  were  also  toxic  to  Selenas- 
trum and  some  leachates  stimulated  Selenastrum 
growth.  It  is  concluded  that  acid  formation  in 
overburden  spoils  would  be  a  problem  only  when  a 
potentially  acid-forming  stratum  is  so  placed 
during  spoil  reclamation  that  it  drains  directly  into 
a  surface  stream.  It  is  recommended  that  labora- 
tory bioassays  be  used  adjunct  to  chemical  analysis 
for  identifying  problem  strata. 
W8 1-03329 


REDEQL.EPAK;  AQUEOUS  CHEMICAL  EQUI- 
LIBRIUM  COMPUTER  PROGRAM, 

Corvallis  Environmental  Research  Lab.,  OR. 
Marine  Div. 

S.  E.  Ingle,  J.  A.  Keniston,  and  D.  W.  Schults. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-217680, 
Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report,  EPA- 
600/3-80-049,  May,  1980.  60  p,  18  Fig,  1  Tab,  21 
Ref,  2  Append. 

Descriptors;  'Computer  programs,  'Chemical 
properties,  'Equilibrium,  Saturation,  Aquatic  envi- 
ronment, Metals,  Water  pollution.  Thermodynam- 
ics, Mercury,  Chromate. 

This  users  guide  is  a  companion  to  the  previously 
published  report  'A  User's  Guide  for 
REDEQL.EPA'  which  explains  the  use  of  a  com- 
puterized chemical  equilibrium  program  for  metals 
and  ligands  in  aqueous  systems.  Modifications  have 
been  made  so  that  input  to  the  program  remains 
basically  unchanged  from  that  in  the  previous 
users'  guide.  The  major  computational  changes  in 
the  program  include  temperature  corrections  for 
equilibrium  constants  and  activity  coefficients,  cal- 
culation of  degree  of  saturation  for  selected  solids, 
and  theoretical  attainment  of  an  electrically  neutral 
solution  for  a  more  realistic  system.  Use  of  the 
program,  including  improvements,  is  illustrated 
with  input  data  for  river  water.  Two  cases  are 
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shown;  the  first  with  insignificant  quantities  of 
EDTA  and  the  second  with  large  enough  amounts 
of  EDTA  to  cause  complexing.  A  description  of 
the  Swiss,  or  surface  complexation,  adsorption 
model  is  included.  Data  in  the  thermodynamic  data 
file  have  been  slightly  improved  with  updated  con- 
stants. Mercury  (I)  and  chromate  have  been  added 
to  the  list  of  metals  and  ligands.  (Moore-SRC) 
W8 1-03330 


IMPROVED  TECHNIQUES  FOR  FLOW  OF 
LIQUIDS  THROUGH  HAZARDOUS  WASTE 
LANDHLLS, 

Ohio  State  Univ.,  Columbus 
E.  Ali,  and  C.  Moore. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-81 -002b,  March,  1981,  p  1-8.  5  Fig.  68-03- 
2963. 

Descriptors:  'Hazardous  material,  'Landfills, 
•Waste  disposal,  'Flow  characteristics,  'Statistical 
methods.  Statistical  analysis.  Permeability,  Waste 
characteristics.  Flow  control,  Leachates. 

The  first  phase  of  this  research  consists  of  develop- 
ing statistical  means  for  describing  the  geometric 
arrangement  of  wastes  placed  in  disposal  cells  in  a 
landfill,  and  is  followed  by  development  of  the 
analytical  procedures  to  determine  how  liquids 
flow  through  the  waste.  The  flow  analysis  is  per- 
formed on  an  image  domain,  which  is  statistically 
equivalent  but  geometrically  simpler  than  the 
acutal  geometrical  arrangement  of  the  waste  dis- 
posal cell.  The  method  has  been  applied  to  uniform 
rectangular  cells  with  uniform  earth  cover  thick- 
ness and  the  results  can  be  used  to  give  guidelines 
for  the  design  of  landfills.  The  equivalent  perme- 
ability of  the  landfill  may  be  increased  by  decreas- 
ing the  earth  cover  thickness  to  cell  width  ratio,  by 
increasing  the  ratio  of  permeabilities  of  cell  and 
earth  cover,  or  by  increasing  the  cell  width  to 
height  ratio,  and  reversing  these  actions  if  a  de- 
crease in  permeability  is  required.  More  sophisti- 
cated cell  geometries,  non-uniform  cell  demensions 
and  earth  cover,  and  three  dimensional  flows  will 
be  analyzed.  (Brambley-SRC) 
W81-03335 


DEVELOPMENT      OF     A     SOLID      WASTE 
LEACHING  PROCEDURE  AND  MANUAL, 

Battelle  Columbus  Lab.,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03336 


AQUEOUS  CHEMISTRY  AND  ADSORPTION 
OF  HEXACHLOROCYCLOPENTADIENE  BY 
EARTH  MATERIALS, 

Illinois  State  Geological  Survey,  Urbana. 
S-F.  J.  Chou,  B.  W.  Fisher,  and  R.  A.  Griffin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
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The  aqueous  chemistry,  adsorption,  and  mobility 
of  hexachlorocyclopentadiene  (C-56)  in  soil  mate- 
rials were  studied  in  the  laboratory.  The  solubility 
of  C-56  in  waters,  soil  extracts,  and  sanitary  landfill 
leachates  ranged  from  1.03  to  1.25  ppm.  Sodium 
hydroxide  and  sodium  chloride  decreased  the  solu- 
bility of  C-56  in  water;  sodium  hypochlorite  slight- 
ly increased  its  solubility.  C-56  underwent  rapid 
hydrolysis  at  pH  2.51  and  slower  hydrolysis  at  pH 


8.45  and  1 1.73.  When  exposed  to  sunlight,  the  half- 
life  of  C-56  was  less  than  4  min  in  aqueous  solution 
and  less  than  1.2  min  in  hexane  solution.  At  least 
four  products  of  hydrolysis  and  photolysis  were 
identified.  Hexachlorocyclopentenone  was  the 
major  product  in  low  pH  water,  and  the  diolefins 
cis-  and  trans-pentachlorobutadiene  were  the 
major  products  in  mineralized  water  or  high  pH 
water.  Freundlich  adsorption  isotherm  plots  of  C- 
56  sorption  on  soils  and  clay  minerals  yielded 
linear  regression  lines  with  coefficients  of  correla- 
tion of  at  least  0.98.  C-56  was  found  to  be  readily 
adsorbed  by  the  soil  materials.  The  adsorption 
capacity  and  mobility  of  C-56  were  highly  corre- 
lated with  the  total  organic  carbon  (TOC)  content 
of  nine  soil  materials  and  appear  to  be  predictable 
from  the  TOC  content  of  soils.  Products  of  the 
degradation  of  C-56  appear  to  migrate  through 
soils  and  might  cause  more  of  a  problem  than  C-56 
itself 
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The  concepts  of  the  Lapidus  and  Amundson  math- 
ematical model  have  been  used  with  actual  data 
collected  from  soil  column  experiments  conducted 
under  controlled  laboratory  conditions  to  predict 
metal  migration  rates  through  soils.  Simple  math- 
ematical equations  are  presented  for  predicting  mi- 
gration rates  of  Cd,  Ni,  and  Zn  contained  singly 
and  in  combination  in  landfill-type  leachates 
through  soils  of  varied  physical  and  chemical  char- 
acteristics. Eight  soils,  representing  5  major  soil 
orders  were  used  in  10-cm  soil  columns  which 
were  leached  with  two  municipal  solid  waste  lea- 
chates whose  salt  contents  had  been  altered  to 
varying  degrees.  Flux  was  assumed  from  the  re- 
sults to  be  less  important  as  a  variable  than  other 
soil  parameters.  The  migration  behavior  of  Cd,  Ni, 
and  Zn  was  not  significantly  different  whether 
contained  singly  or  in  combination  with  the  lea- 
chates. This  model  is  less  complicated  than  many 
others,  and  does  not  require  infinite  information  of 
attenuation  mechanisms  which  would  need  many 
years  to  discover  and  evaluate.  The  model  is  con- 
cerned with  nonconservative  solutes  and  noncon- 
ventional  leachates  as  well  as  raw,  unspiked  munic- 
ipal solid  waste  leachates.  (Brambley-SRC) 
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'Molecular  structure,  'Flow  measurement,  Perco- 


lation, Solubility,  Physical  properties.  Organic 
chemicals.  Prediction,  Model  studies,  'Path  of  pol- 
lutants. 

This  is  the  second  in  a  series  of  studies  evaluating 
the  use  of  various  molecular  modelling  techniques 
to  estimate  the  mobility  of  organic  chemicals  in 
soils.  The  objectives  of  this  study  were  to  identify 
molecular  fragments  within  organic  chemicals  that 
may  significantly  enhance  or  retard  mobility  in 
soils;  identify  fragments  that  do  not  significantly 
enhance  or  retard  mobility;  quantify  the  fragment 
effects;  and  incorporate  these  effects  into  the  esti- 
mation method  that  predicted  mobility  from  the 
logarithm  of  the  solubility.  Soil  thin-layer  chroma- 
tography was  used  to  quantify  the  mobility  of  55 
pesticides,  having  diverse  chemical  structures,  in 
Hagerstown  silty  clay  loam  soil.  Thirteen  frag- 
ments were  identified  and  divided  into  two  groups. 
One  group  of  fragments  possessed  an  electronega- 
tive or  electropositive  character  whose  mobility 
enhancement  or  retardation  effects  were  not  cre- 
ated by,  or  were  negligibly  affected  by,  aromatic 
ring  resonance.  In  the  second  group,  ring  reso- 
nance played  an  important  role  in  establishing  mo- 
bility effects.  Two  least  squares  multiple  regression 
models,  incorporating  water  solubility  and  quanti- 
fying the  surface  repulsion  or  attraction  effect  as  a 
molecular  fragment  mobility  coefficient,  success- 
fully predicted  the  retention  factor.  These  two 
models  were  superior  techniques  for  predicting  the 
mobility  of  diverse  organic  chemicals  compared  to 
the  estimation  technique  utilizing  solubility  as  the 
only  independent  variable. 
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Descriptors:  'Prediction,  'Leachates,  'Plumes, 
'Groundwater,  'Pollutants,  Geology,  Soil  struc- 
ture, Hydrologic  data.  Landfills,  Solid  waste  dis- 
posal. Computer  models.  Groundwater  pollution. 
Water  pollution  prevention. 

The  purpose  of  this  investigation  is  to  develop  a 
manual  for  predicting  leachate  plume  migration 
and  mixing  in  ground  water  that  is  typified  by 
concepts  and  techniques  that  will  prove  useful  to  a 
permit  writer  with  little  or  no  expertise  in  hydrol- 
ogy. The  general  approach  is  the  development  of  a 
series  of  techniques,  ranging  from  very  simple  to 
rather  complex  that  take  into  account  the  chemical 
and  physical  factors  that  control  or  influence 
chemical  transport.  The  broad  range  of  techniques 
consists  of  three  phases  -  a  numerical  rating 
system,  analytical-graphical  solutions,  and  comput- 
er models.  The  numerical  rating  system  functions 
as  a  screening  system,  and  is  based  on  point  values 
placed  on  geologic  and  hydrologic  characteristics 
in  the  vicinity  of  the  contamination  source.  The 
characteristics  used  are:  distance  to  a  water  supply; 
depth  to  the  water  table;  hydraulic  gradient;  and 
permeability-sorption.  The  analytical-graphical  so- 
lutions are  more  quantitative,  in  which  flow  and 
mass  transport  of  ground  water  and  pollutants,  and 
evaluation  of  the  landfill  or  disposal  site,  are  con- 
sidered, and  direct  measurements  made.  Computer 
models  may  be  required  when  the  hydrogeologic 
setting  is  complicated  or  the  geochemistry  of  the 
pollutant  transport  is  in  question.  No  numerical 
model  can  solve  all  of  the  problems;  all  must  be 
used  with  caution,  and  the  use  of  the  simplest 
available  to  solve  the  problem  is  recommended. 
(Brambley-SRC) 
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wastewater,  Evaporation,  •Volatility,  *Organic 
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ated lagoons,  'Wastewater  management.  Model 
studies.  Prediction. 

Industrial  wastewater  contains  a  variety  of  volatile 
organic  chemicals  which  may  enter  the  air  as  pol- 
lutants when  the  waste  is  contained  in  aerated 
basins,  evaporation  ponds,  stabilization  basins  or 
holding  ponds.  While  the  general  mechanism  and 
kinetics  of  desorption  are  known  and  equations  for 
obtaining  emission  rates  are  available,  the  neces- 
sary transport  coefficients  are  not.  The  transport 
coefficients  are  influenced  by  mechanical  processes 
such  as  heating  and  aeration,  and  by  the  natural 
processes  of  wind,  temperature,  sunlight,  and  rain. 
Equations  are  presented  for  calculating  transport 
coefficients  under  various  conditions,  for  the  gas 
phase  and  the  water  phase.  Because  of  the  poten- 
tial for  air  pollution  from  surface  impoundments 
suggestions  for  reducing  emissions  are  given. 
These  include:  maximizing  biochemical  oxidation; 
building  fences  to  reduce  wind  effects;  covering 
water  surface  with  a  'membrane';  enclosing  the 
impoundment  and  treating  the  exit  air;  using  alter- 
native treatments.  (Brambley-SRC) 
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A  small  laboratory  apparatus  was  developed  to 
simulate  some  landfarming  operations  and  the  var- 
iables sludge  type,  sludge  volatility,  soil  moisture 
content,  wind  speed,  relative  humidity,  air  tem- 
perature, soil  temperature,  sludge  loading  on  soil, 
and  sludge  application  technique  were  investigated 
for  their  effects  on  atmospheric  emissions.  Three 
sludges  were  used  containing  92,  20  or  10%  of  oil. 
Emissions  were  greatest  from  the  most  volatile 
sludge,  and  were  enhanced  by  increased  soil  mois- 
ture, reduced  wind  speed,  increased  humidity,  in- 
creased air  temperature  and  increased  soil  tempera- 
ture. Increased  sludge  loading  rates  caused  in- 
creased emissions  from  the  10%  oil  waste,  but 
decreased  them  from  the  92%  oil  waste.  The  high- 
est emission  rates  occurred  within  the  first  30  min 
after  application  of  the  sludge.  Emissioris  were 
reduced  to  zero  when  the  sludges  were  injected  6 
in.  below  the  surface  of  the  soil,  but  were  detected 
when  the  soil  was  tilled  4  and  6  days  after  injec- 
tion. The  laboratory  landfarming  simulation  device 
can  provide  very  reproducible  results  for  sludge 
emission  studies.  (Bramblley-SRC) 
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In  the  present  study,  two  biological  systems  were 
evaluated  as  part  of  a  battery  of  bioassays  to  be 
used  in  determining  the  fate  of  mutagenic  constitu- 
ents from  land  applied  hazardous  waste.  The  Sal- 
monella/microsome  assay  and  Bacillus  subtilis 
DNA  repair  assay  were  used  to  evaluate  the  genet- 
ic toxicity  of  a  refinery  and  a  petrochemical 
sludge.  The  two  wastes  were  separated  into  acid, 
base,  and  neutral  fractions  by  liquid-liquid  extrac- 
tin.  All  three  separates  exhibited  mutagenic  activi- 
ty. The  degradability  of  the  petrochemical  waste 
was  evaluated  in  a  laboratory  study.  The  waste 
was  mixed  with  a  Norwood  sandy  clay  and  incu- 
bated in  a  soil  respirometer  for  180  days  at  30C. 
Following  the  incubation  period,  the  residual  hy- 
drocarbons were  extracted  from  the  soil  for  analy- 
sis by  the  biological  systems.  The  mutagenic  ef- 
fects of  the  saturate  and  aromatic  fractions  appear 
to  be  reduced  by  soil  incubation,  while  no  such 
reduction  was  observed  in  the  condensed  ring  frac- 
tion. Additional  information  was  collected  on  the 
mutagenicity  of  leachate  and  runoff  water  collect- 
ed from  field  lysimeters  amended  wiith  the  two 
wastes.  Only  a  few  samples  of  the  leachate  con- 
tained low  levels  of  activity,  while  the  mutagenic 
activity  of  the  runoff  decreased  with  time  follow- 
ing application.  These  results  indicate  that  biologi- 
cal analysis  can  be  useful  to  evaluate  the  fate  and 
mobility  of  the  mutagenic  constituents  of  wastes 
disposed  of  by  land  treatment.  (Brambley-SRC) 
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As  part  of  the  EPA's  remedial  action  research 
program  a  qualitative  investigation  was  conducted 
on  the  LiPari  landfill  site  in  Gloucester  County, 
New  Jersey.  Over  a  period  of  12-13  years,  approxi- 
mately 9,200  cu  m  of  solids  and  11,000  cu  m  of 
liquids  were  disposed  at  the  site,  which  is  now  a 
major  source  of  ground  and  surface  water  pollu- 
tion. The  landfill  site  was  surveyed  using  a  proton 
magnetometer  for  the  detection  of  metallic  objects 
(chemical  waste  drums).  Subsurface  interface  radar 
was  used  as  a  more  selective  locator  of  metal 
objects.  The  results  correlated  well  with  those 
from  the  magnetometer,  and  the  correlations  were 
confirmed  by  results  from  use  of  an  M-Scope  pipe 
and  cable  finder.  The  conductivity  of  the  ground- 
water was  surveyed  in  the  area  in  which  contami- 
nation was  thought  most  likely.  The  conductivity 
pattern  is  considered  to  be  an  approximation  of  the 
plume  of  contaminated  groundwater  downgradient 
from  the  landfill  site.  Techniques  relying  on  elec- 


tromagnetic wave  propagation  can  be  very  useful 
in  this  type  of  study,  but  are  limited  to  locations 
where    there    are    no    sources    of    interference. 
(Brambley-SRC) 
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Groundwater  levels  and  quality  were  monitored  in 
the  Menomonee  River  Watershed  in  southeastern 
Wisconsin  from  November  1979  to  June  1980. 
Surface  water  quality  was  monitored  at  nine  river 
locations.  Results  confirmed  the  findings  of  a  re- 
connaissance investigation  during  1976-77  that 
chloride  and  sulfate  occur  in  high  concentrations 
in  groundwater  in  this  area.  However,  there  ap- 
peared to  be  a  trend  towards  improved  ground- 
water quality  from  1976  to  1980,  demonstrated  by 
decreases  in  concentrations  of  sulfate,  chloride, 
ammonia  and  bacteria.  This  apparent  improvement 
is  attributed  partly  to  discontinued  use  of  some 
leaky  sewer  lines  and  to  higher  precipitation 
during  1979-80.  Chloride  sources  in  groundwater 
include  river  water  polluted  by  treated  wastewater 
and  road  salt,  leachate  from  landfills  and  effluent 
from  septic  tank  systems.  Sulfate  sources  include 
landfills  and  the  oxidation  of  pyrite  found  in  organ- 
ic material.  One  well,  which  was  finished  close  to 
the  top  of  the  Niagara  dolomite,  yielded  water 
high  in  sulfate.  It  is  possible  that  sulfate-rich  water 
moves  upward  from  the  dolomite  bedrock  into  the 
upper  glacial  aquifer  in  some  groundwater  dis- 
charge areas  along  the  Menomonee  River. 
W81-03365 


THE  CHEMICAL  AND  BIOLOGICAL  IMPACT 
OF  KLAMATH  MARSH  ON  THE  WILLL^M- 
SON  RIVER,  OREGON, 

Portland  State  Univ.,  OR.  Environmental  Sciences 
and  Resources. 

E.  M.  Perdue,  C.  R.  Lytle,  M.  S.  Sweet,  and  J.  W. 
Sweet. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-2I2417, 
Price  codes:  AlO  in  paper  copy,  AOl  in  microfiche. 
Project  Completion  Report,  March,  1981.  Water 
Resources  Research  Institute,  Oregon  State  Uni- 
versity, Corvallis,  Report  WRRI-71.  199  p,  16  Fig, 
22  Tab,  44  Ref,  9  Append.  OWRT-A-047-ORE(I). 

Descriptors:  'Water  quahty,  'Oregon,  'Chemical 
analysis.  Water  pollution  sources,  'Trace  metal 
transport.  Iron,  'Organic  matter,  Amino  acids, 
Sugars,  Impaired  water  quality.  Water  pollution 
effects.  Water  pollution.  Stream  pollution.  Pollut- 
ant identification,  Bioindicators,  Pollutants,  Pollu- 
tion load.  Environmental  protection.  Trace  levels, 
'Trace  elements,  Environmental  tracers,  Water 
analysis.  Gas  liquid  chromatography.  Algae, 
•Marshes,  Kalmath  Marsh,  Williamson  River. 

A  comprehensive  chemical  and  biological  study 
was  made  of  the  Williamson  River  before/during/ 
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after  its  passage  through  Klamath  Marsh  to  assess 
the  chemical  nature  of  organic  matter,  its  role  in 
trace  metal  transport,  and  the  general  impact  of 
marsh  environments  on  river  water  quality.  In  the 
Sprague  River  (major  Williamson  River  tributary), 
iron  is  transported  primarily  as  suspended  particu- 
late matter  (less  than  0.80  micrometers);  in  the 
Marsh,  this  matter  is  weathered,  yielding  iron- 
aquatic  humus  complexes. Hence,  most  iron  and 
aquatic  humus  in  part-marsh  Williamson  River  are 
in  the  size  fraction  less  than  0.025  micrometers. 
The  marsh  provides  a  source  for  amino  acids, 
almost  exclusively  humic-bond,  and  sugars,  present 
as  polysaccharides  or  humic-bound.  Data  indicated 
ground  waters  following  into  the  pre-marsh  rivers 
come  from  a  different  source  than  those  which 
enter  the  post-marsh  Williamson.  Cessation  of 
humic-rich  marsh  water  flow  during  summer 
months  decreased  the  flux  of  aquatic  humus,  iron, 
amino  acids,  and  other  marsh-derived  solutes  in  the 
post-marsh  Williamson.  Algae  differences  in  the 
Williamson  River  system  and  in  Upper  Klamath 
Lake  were  observed.  Somewhat  low  nitrate  levels 
and  quite  high  phosphate  levels  were  also  noted 
for  the  River  system.  (Zielinski-IPA) 
W8 1-03  366 


ANALYSIS,  DISTRIBUTION,  AND  INTERAC- 
TIONS OF  CHROMIUM  IN  THE  AQUATIC 
ENVIRONMENT, 

Maine  Univ.  at  Orono. 

L.  M.  Mayer,  L.  L.  Schick,  P.  M.  Rossi,  H.  H. 

Patterson,  and  C.  A.  Chang. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-212300, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Land  and  Water  Resources  Center,  University  of 

Maine  Project  Completion  Report,  April,  1981.  58 

p.  22  Fig,  2  Tab,  54  Ref  OWRT-B-016-ME(4). 

Descriptors:  'Chromium,  *Aquatic  environment, 
•Tannery  wastes,  *Distribution  patterns,  *Maine, 
Water  quality.  Chemical  analysis.  Water  pollution 
sources.  Heavy  metals.  Trace  metals,  Trace  ele- 
ments. Cyclic  storage.  Distribution,  Impaired 
water  quality.  Water  pollution,  Pollution  load. 
Stream  pollution.  Path  of  pollutants,  Fate  of  pol- 
lutants. Environmental  tracers.  Pollutant  identifi- 
cation. 

This  project  was  designed  as  a  response  to  the 
combination  of  substantial  chromium  (Cr)  pollu- 
tion in  parts  of  Maine  and  general  lack  of  knowl- 
edge about  its  likely  environmental  cycling.  Study 
was  made  downstream  of  a  Hartland  tannery  on 
the  Sebasticook  River,  and  one  in  Saco  on  the 
Saco  River  just  above  its  opening  in  the  Gulf  of 
Maine.  Accumulation  of  Cr  in  Saco  River  sedi- 
ments was  found  to  occur  in  patterns  controlled  by 
hydrography  and  grain  size.  Pollutant  impact  as- 
sessment was  made  possible  by  textural  normaliza- 
tion using  sediment  specific  surface  areas.  Oxida- 
tion of  dissolved/particulate  CR(III)  was  shown 
not  likely  in  the  Saco  estuary;  and  effluent  dis- 
solved CR(III)  is  not  likely  retained,  but  rather 
flushed  out  to  sea,  bound  to  iron-humic  colloids. 
Cr(III)  sediment  adsorption  decreased  with  in- 
creasing salinity,  and  is  not  likely  to  be  important, 
except  in  deposited  sediments.  Chemiluminescent 
analysisensitivity  of  free  aqueous  Cr(III)  was  en- 
hanced by  added  halides,  especially  bromide, 
making  possible  the  application  of  this  technique  to 
seawater  Cr  analysis.  (Zielinski-IPA) 
W8I-03367 


VIRUS  TRANSPORT  THROUGH  PERCOLAT- 
ING BEDS, 

California  Univ.,  Los  Angeles.  Dept.  of  Chemical, 
Nuclear,  and  Thermal  Engineering. 
V.  L.  Vilker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-212409, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
California  Water  Resources  Center,  University  of 
California,  Davis  Project  Completion  Report, 
April,  1981.  16  p,  6  Fig,  19  Ref,  1  Append.  (Cali- 
fornia Water  Resources  Center  Project  UCAL- 
WRC-W-523).  OWRT-B-184-CAL(10). 

Descriptors:  'Viruses,  'Soil  contamination. 
Wastewater  pollution.  Soil  types,  'Model  studies. 


'Path  of  pollutants,  'Percolation  rate,  Deep  perco- 
lation. Seeps,  Bacteriophage,  Enteroviruses,  Soil 
analysis.  Soil  columns,  Silt,  Loam,  Mass  transfer. 
Fate  of  pollutants,  Percolation,  Water  analysis, 
Leaching,  Flow,  Infiltration,  Pollutants,  Pollutant 
identification.  Pathogens,  Wastewater. 

Results  of  a  three-year  research  project,  directed 
towards  modeling  and  experimental  study  which 
will  lead  to  a  quantitative  description  of  virus 
movement  in  soil,  are  presented.  Such  movement 
has  important  implications  for  land  treatment  of 
wastewater.  The  developed  adsorption  mass  trans- 
fer model  describes  the  movement  of  single  virus 
particles  through  packed  beds  of  soils  and  soil 
components.  The  model  predicts  that  a  particular 
bacteriophage  will  breakthrough  one  meter  of  silt 
loam  soil  in  sixty  days  for  percolation  rates  of 
about  40  in./week.  Experimental  study  on  an  en- 
teric virus  (attenuated  poliovirus  I)  showed  that 
single  virus  particles  are  likely  to  be  present  in  land 
spread  treated  wastewaters;  that  virus  association 
with  sand  is  about  50-fold  stronger  than  the  phage 
association  with  silt  loam  soil;  and  that  virus  inter- 
action with  1-2  micrometer  montmorillonite  clay 
particles  is  affected  by  clay  aggregation  at  high 
virus  titers.  Future  versions  of  the  model  should 
incorporate  inactivation  kinetic  expressions  for  en- 
teric virus  inactivation  in  soil-water.  (Zielinski- 
IPA) 
W8 1-03369 


EFFECT  OF  OCEAN  DUMPING  ON  C13/C12 
RATIOS  IN  MARINE  SEDIMENTS  FROM  THE 
NEW  YORK  BIGHT, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  5A. 
W81-03390 


PLUTONIUM  UPTAKE  BY  MARINE  PHYTO- 
PLANKTON  IN  CULTURE, 

Woods  Hole  Oceanographic  Institution,  MA. 
N.  S.  Fisher,  B.  L.  Olson,  and  V.  T.  Bowen. 
Limnology  and  Oceanography,  Vol  25,  No  5,  p 
823-839,  September,  1980.  8  Fig,  39  Ref. 

Descriptors:  'Plutonium,  'Phytoplankton,  'Ab- 
sorption, Algae,  Glass,  Sea  water,  Path  of  pollut- 
ants, 'Marine  algae,  Sedimentation,  Laboratory 
studies. 

Initial  rates  of  plutonium  uptake  by  algal  cultures 
of  live  and  dead  cells  of  Thalassiosira  pseudonana, 
Thalassiosira  sp.,  Platymonas  sp.,  and  glass  parti- 
cles were  similar,  indicating  a  passive  mechanism. 
Uptake  was  affected  more  by  the  nature  of  particle 
surfaces  than  by  the  composition  of  the  medium. 
Plutonium  uptake  was  greater  in  rapidly  growing 
cultures  vs.  senescent  cultures,  in  acid-washed 
glass  particles  vs.  unwashed  glass  particles,  and  in 
cells  in  ultraviolet-treated  water  vs.  sea  water  un- 
treated or  enriched  with  EDTA  or  vitamins.  After 
2  hours  of  contact  with  cells,  plutonium  was  25% 
removable  m  tracer-free  medium,  but  was  unremo- 
veable  after  3  days'  exposure.  Results  indicate  that 
plutonium  entering  a  marine  system  would  quickly 
and  irreversibly  associate  with  suspended  particu- 
lates, which  could  act  as  vehicles  for  vertical  trans- 
port to  the  ocean  depths.  (Cassar-FRC) 
W8 1-03397 


ADSORPTION  OF  PHOSPHATE  IN  ANOXIC 
MARINE  SEDIMENTS, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

M.  D.  Krom,  and  R.  A.  Berner. 

Limnology  and  Oceanography,  Vol  25,  No  5,  p 

797-806,  September,   1980.  4  Fig,  5  Tab,  40  Ref. 

Descriptors:  'Adsorption,  'Phosphates,  'Sedi- 
ments, Path  of  pollutants.  Bottom  sediments.  Iron 
compounds,  Oxygen. 

Adsorption  of  dissolved  phosphate  was  studied  in 
samples  of  marine  sediments  collected  from  two 
locations  in  Long  Island  Sound.  Kinetic  experi- 
ments under  anoxic  conditions  indicated  that  de- 
sorption  was  more  rapid  than  adsorption,  both 
reaching  equilibrium  within  24  hours.  The  in  situ 


21 


Sources  Of  Pollution — Group  5B 

adsorption  coefficients  obtained  from  the  two  sites 
were  1.7  and  1.9.  These  values,  confirmed  by  diffu- 
sion measurements,  were  much  lower  than  the 
coefficient  for  an  oxic  mud  (34.4)  because  the  iron 
oxyhydroxides  important  to  phosphate  adsorption 
in  oxic  sediments  are  converted  to  iron  sulfides  in 
anoxic  muds.  (Cassar-FRC) 
W8 1-03400 


AN  INSTRUMENTAL  VARIABLE  METHOD 
OF  ESTIMATING  DIFFERENTIAL-EQUATION 
MODELS  OF  DISPERSION  AND  WATER 
QUALITY  IN  NON-TIDAL  RIVERS, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead. 

Ecological  Modelling,  Vol  9,  p  1-14,  February, 
1980.  6  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Model  studies,  'Rivers,  Hydrologic 
data.  Mathematical  models.  Dispersion,  Water 
quality,  Nontidal  currents,  'Path  of  pollutants. 

In  this  study  an  approach  is  used  to  model  disper- 
sion and  water  quality  parameters  in  non-tidal 
rivers  where  the  parameters  of  the  differential- 
equation  model  are  estimated  directly  from  dis- 
crete-time data.  The  technique  of  state-variable 
filtering  is  incorporated  into  an  instrumental  vari- 
able estimation  procedure,  to  avoid  the  problems 
entailed  in  measuring  the  derivatives  of  the  system 
variables.  Derivatives  are  determined  from  dis- 
crete-time data,  and  together  with  the  instrumental 
variable  estimation  algorithm,  provide  estimates  of 
the  parameters  in  the  differential  equation  model. 
A  second-order  differential-equation  model  of  dis- 
persion is  estimated,  using  field  data  obtained  from 
tracer  experiments.  The  approach  is  also  extended 
to  a  multivariable  state-space  model  for  biochemi- 
cal oxygen  demand  and  dissolved  oxygen  vari- 
ations in  a  river  system.  (Baker-FRC) 
W8 1-03405 


AN  ECONOMICAL  APPROACH  TO  DETER- 
MINING  THE  EXTENT  OF  GROUND-WATER 
CONTAMINATION  AND  FORMULATING  A 
CONTAMINANT  REMOVAL  PLAN, 

California  State  Dept.  of  Water  Resources,  Monte- 
rey Park. 
K.  W.  Mido. 

Ground  Water,  Vol  19,  No  1,  p  41-47,  January/ 
February,  1981.  13  Fig,  8  Ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water pollution,  'Fluid  mechanics,  'Model  studies. 
Graphical  analysis.  Flow  system  kinematics  model. 
Path  of  pollutants,  Mathematical  models.  Water 
pollution  control,  Drilling,  Test  wells. 

The  flow  systems  kinematics  mathematical  model 
provides  a  pictorial  representation  of  groundwater 
movement.  This  model,  which  requires  little  hy- 
drogeologic  data,  can  aid  in  determining  the  extent 
of  groundwater  contamination  and  in  formulating  a 
containment  or  removal  plan.  This  paper  describes 
the  development  of  flow  path  and  arrival  time 
plots,  from  which  much  information  can  be  ob- 
tained. A  hypothetical  case  of  groundwater  pollu- 
tion by  a  toxic  substance  from  an  industrial  source 
illustrates  the  model.  Groundwater  contamination 
is  determined  using  this  model,  followed  by  a 
limited  drilling  and  sampling  program  to  confirm 
the  results.  Contaminant  removal  plans  are  rapidly 
evaluated,  and  the  best  alternative  is  chosen. 
(Cassar-FRC) 
W8 1-03409 


GROUND-WATER  QUALITY  CHANGES 
DURING  EXPLOITATION, 

Research   Inst,   on   Environmental    Development, 

Poznan  (Poland). 

T.  Blaszyk,  and  J.  Gorski. 

Ground  Water,  Vol   19,  No  1,  p  28-33,  January/ 

February,  1981.  6  Fig,  2  Tab,  8  Ref 

Descriptors:  'Aquifers,  'Water  wells,  'Sulfates, 
Water  quality.  Dissolved  solids,  'Groundwater 
pollution.  Potentiometric  level,  'Poland,  Wells, 
Oxidation,  Pumping,  Hydrogeology,  Water  table. 
Bacteria,  Sulfur  bacteria.  Path  of  pollutants.  Water 
pollution  sources. 
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Group  5B — Sources  Of  Pollution 

Water  from  wells  drilled  into  a  quaternary  aquifer 
in  an  ice  marginal  valley  in  western  Poland  de- 
creased in  quality  after  five  months  of  intensive 
pumping.  Dissolved  solids  and  acidity  increased, 
causing  corrosion  and  clogging  of  municipal  water 
equipment.  Normally  there  is  an  upward  ground- 
water flow  in  this  area.  However,  the  heavy  pump- 
ing caused  the  potentiometric  surface  to  fall  so  that 
oxygen  entered  the  formation,  oxidizing  sulfur  to 
sulfates,  which  dissolved  Ca,  Fe,  Mn,  and  other 
materials.  In  addition,  the  more  acid  water  from 
the  upper  part  of  the  aquifer  also  entered  the  wells. 
Bacterial  sampling  showed  the  predominance  of 
sulfur-oxidizing  organisms  in  the  environment  al- 
tered by  pumping  and  sulfur-reducing  organisms  in 
the  natural  environment.  (Cassar-FRC) 
W81-03410 


STABLE  LEAD  ISOTOPE  AS  A  TRACER  IN 
COASTAL  WATERS, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). Ocean  Chemistry  Div, 
V.  J.  Stukas,  and  C.  S.  Wong. 
Science,  Vol  211,  No  4489,  p  1424-1427,  March, 
1981.  2  Fig,  1  Tab,  12  Ref 

Descriptors;  'Lead,  *Stable  isotopes,  *Tracers, 
Mining,  Gasoline,  Path  of  pollutants.  Pollutant 
identification.  Analytical  techniques,  *British  Co- 
lumbia, Air  pollution.  Heavy  metals,  Metals,  Water 
pollution  sources.  Sea  water. 

Lead  isotope  ratios,  Pb-206/Pb-207,  were  used  to 
identify  the  sources  and  trace  the  path  of  lead  in 
sea  water  along  the  Coast  of  British  Columbia. 
Ratios  identified  previously  were:  gasoline  lead 
from  Vancouver  and  Victoria,  1.16;  gasoline  lead 
from  Seattle,  1.23;  and  lead  from  mining  activities 
near  Vancouver,  1.18-1.22.  The  sea  water  samples 
had  lead  isotope  ratios  of  1.24  for  coastal  oceanic 
water,  1.22  for  waters  receiving  mine  taihngs,  and 
1.16  for  waters  near  urban  centers.  Total  lead 
concentrations  varied  from  1,200  ng  per  kg  near 
the  lead  mine  area  to  none  detected.  (Cassar-FRC) 
W8 1-034 12 


VARIATION  IN  NUTRIENT  REMOVAL  FROM 
A  STREAM  BY  WATERCRESS  (NASTURTIUM 
OFFICINALE  R.  BR.), 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Freshwater  Section. 
For   primary   bibliographic   entry   see   Field   5D. 
W8 1-03420 


ON  THE  CHELATION  OF  TOXIC  TRACE 
METALS  BY  HUMIC  ACID  OF  MARINE 
ORIGIN. 

Kernforschungsanlage,  Juelich  (Germany,  F.R.) 
L.  J.  Musani,  P.  Valenta,  H.  W.  Nurnberg,  Z. 
Konrad,  and  M.  Branica. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
6,  p  639-649,  December,  1980.  7  Fig,  3  Tab,  30  Ref 

Descriptors:  'Estuaries,  *Humic  acids,  'Metals, 
Chelation,  'Trace  elements.  Zinc,  Lead,  Cadmium, 
Sea  water.  Chemical  reactions.  Ions,  Anions,  Ca- 
tions, Electrophoresis,  Path  of  pollutants. 

Humic  acid  in  concentrations  normally  present  in 
the  ocean  did  not  affect  chelation  of  trace  metals  in 
100%  seawater.  However,  in  less  saline  estuarine 
water,  chelation  may  play  a  role,  especially  if 
higher  concentrations  of  humic  acid  are  present. 
High  voltage  paper  electrophoresis  was  used  to 
study  Zn65,  Cdl09,  and  Pb210-Bi210  in  seawater 
and  0.55  M  NaCl  solution  with  and  without  humic 
acid.  With  no  humic  acid  present,  Cd  showed 
cationic  behavior  at  all  concentrations  of  seawater 
(10,  30,  and  100%).  Zn  was  largely  cationic,  with 
an  immobile  zone.  Pb  had  small  cationic  activity  in 
100%  seawater,  increasing  at  10%  seawater.  All  3 
metals  were  essentially  cationic  in  0.55  M  NaCl. 
Addition  of  humic  acid  to  seawater  solution  caused 
some  chelation  with  metals,  strength  of  binding 
being  in  the  order  Pb>Zn>Cd.  Levels  of  humic 
acid  required  to  produce  noticeable  changes  in 
chelation  were  in  the  range  of  100-150  mg  per  liter 
(natural  seawater  contains  about  0.6  mg  per  liter). 
(Cassar-FRC) 
W8 1-03421 


CONCENTRATION  OF  ANIONIC  DETER- 
GENTS IN  RIO  GRANDE  WATER  (SOUTH 
BRAZIL),  .      ^^      .,^ 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Base  Oceanografica  Atlantica. 

R.  Kantin,  M.  G.  Z.  Baumgarten,  M.  Cabeda,  A. 

C.  Beaumord,  and  T.  L.  DeAlmeida. 

Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  50-53, 

February,  1981.  2  Fig,  6  Ref. 

Descriptors:  'Detergents,  'Estuaries,  'Municipal 
wastewater.  Phosphates,  Ammonia,  Sewage,  Salin- 
ity, Water  pollution  sources,  'Brazil. 

The  concentrations  of  anionic  detergents,  poly- 
phosphates, ammonia,  seston,  and  dissolved 
oxygen  were  determined  in  a  small  bay  near  the 
principal  sewage  discharge  of  the  city  of  Rio 
Grande,  Brazil.  Surface  samples  were  collected 
every  half  hour  from  9:30  to  10:00  the  following 
day  on  October  8,  1979.  The  salinity  was  low, 
which  indicated  a  low  degree  of  penetration  of 
marine  water  into  the  estuary.  The  other  param- 
eters measured  showed  irregular  fluctuations  due 
to  the  variations  of  the  sewage  outlet,  except  for 
temperature  and  pH.  Concentrations  of  anionic 
detergents  ranged  from  0.05  to  4.5  ppm  Manoxol 
OT.,  the  highest  concentrations  being  recorded 
between  09:00  and  10:00  and  17:00  and  21:00  hours. 
No  correlation  was  found  between  detergents  and 
polyphosphates.  The  average  concentration  of  de- 
tergents was  0.73  mg/liter,  polyphosphates  8.5 
mg/liter,  phosphates  7.0  mg/liter,  and  ammonia  5.5 
mg/liter.  The  high  level  of  phosphates  and  poly- 
phosphates suggests  discharges  of  large  quantities 
of  detergents,  which  could  lead  to  dystrophic  con- 
ditions. (Small-FRC) 
W8 1-03440 


HAZARDOUS  WASTE  LANDFILLS, 

J.  Josephson. 

Environmental  Science  and  Technology,  Vol  15, 

No  3,  p  250-253,  March,  1981.  1  Fig,  1  Tab,  6  Ref. 

Descriptors:  'Landfills,  'Waste  disposal,  'Chemi- 
cal wastes,  Industrial  wastes.  Water  pollution 
sources.  Regulations,  Incineration,  Leachate,  Dis- 
posal, Solid  wastes,  'Hazardous  materials. 

Regulations  for  landfills,  where  80%  of  hazardous 
waste  is  now  disposed,  will  take  effect  in  three 
phases.  The  first  two,  already  in  force,  require 
owners  of  hazardous  waste  management  facilities 
to  register  with  EPA  and  apply  for  a  permit. 
Inspection  programs  are  being  implemented.  Phase 
III,  involving  more  detailed  technical  standards, 
may  not  be  implemented  for  five  or  more  years. 
Proper  design,  construction,  management,  and  clo- 
sure of  landfills  will  minimize  groundwater  pollu- 
tion. Monitoring  programs  include  at  least  four 
wells  (1  upgradient  and  3  downgradient)  and  regu- 
lar sampling  and  analysis.  Many  doubts  have  been 
voiced  about  the  long-term  effects  of  'secure'  land- 
fills on  groundwater  quality,  raising  the  question  of 
alternative  technologies  such  as  high  temperature 
incineration.  (Cassar-FRC) 
W8 1-03450 

NEW  TECHNOLOGIES:  HOW  TO  ASSESS  EN- 
VIRONMENTAL EFFECTS, 

Ball  State  Univ.,  Muncie,  IN. 

P.  J.  Sullivan,  and  M.  L.  Lavin. 

Environmental  Science  and  Technology,  Vol  15, 

No  3,  p  262-267,  March,  1981.  5  Fig,  1  Tab,  13  Ref. 

Descriptors:  'Coal  mines,  'Acidic  water.  Mining, 
Mine  drainage.  Water  requirements,  'Environmen- 
tal effects.  Industrial  wastes.  Water  pollution 
sources.  Boreholes,  Water  resources.  Ecology, 
Water  quality. 

A  method  of  assessing  environmental  effects  is 
illustrated  with  a  comparison  of  two  coal  mining 
methods,  the  room  and  pillar  system  (RP)  and  the 
newer  hydraulic  borehole  mining  system  (HBM). 
Four  steps  are  involved-definition  of  engineering 
characteristics,  characteristics  of  the  coal  region 
involved  (in  this  case.  Clay  County,  Kentucky), 
assessment  of  each  system  at  the  conceptual  design 
stage,  and  another  assessment  at  a  more  advanced 
stage.  The  RP  system  requires  water  resources  of 


40,000  gal  per  day  for  a  24  hour  operation;  the 
HBM,  4  hours  of  cutting  at  200  gal  per  min  and  16 
hours  of  pumping  at  260  gal  per  min,  with  water 
recycled.  The  deep  mining  RP  systems  disturb  the 
surface  and  cause  erosion  and  sedimentation,  but 
the  HBM  produces  three  to  five  times  as  much 
sediment  during  operations.  Any  of  the  large 
number  of  slurry  lines  used  in  the  HBM  could 
break,  causing  pollution.  Both  acid  mine  drainage 
and  groundwater  flow  disturbance  are  threats  from 
both  methods.  (Cassar-FRC) 
W8 1-03451 


DEVELOPMENT  OF  A  COMPUTER-GENER- 
ATED EQUILIBRIUM  MODEL  FOR  THE 
VARIATION  OF  IRON  AND  MANGANESE  IN 
THE  HYPOLIMNION  OF  LAKE  MENDOTA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 
W8 1-03452 


THE  BENTHOS  OF  A  PORTION  OF  THE  SAC- 
RAMENTO RIVER  (SAN  FRANaSCO  BAY  ES- 
TUARY)  DURING  A  DRY  YEAR, 

California  Univ.,  Davis.  Hydrobiology  Lab. 

C.  A.  Siegfried,  M.  E.  Kopache,  and  A.  W. 

Knight. 

Estuaries,  Vol  3,  No  4,  p  296-307,  December,  1980. 

5  Fig,  4  Tab,  24  Ref. 

Descriptors:  'Invertebrates,  'Benthic  fauna,  'Sedi- 
ment, Salinity,  Droughts,  Low  flow.  Saline  water 
intrusion.  Clams,  Amphipoda,  'San  Francisco  Bay, 
Sacramento  River,  'Benthos,  San  Joaquin  River, 
California,  Path  of  pollutants,  Aquatic  animals.  Es- 
tuaries, Water  quality,  Oligochaetes,  Polychaetes, 
Nematodes. 

The  fourth  driest  year  on  record  coincided  with  a 
study  of  the  benthos  of  a  20  km  section  of  the 
Sacramento  River-San  Joaquin  River  Estuary  in 
1976.  Water  quality  at  7  sites  showed  little  vertical 
or  horizontal  variation  in  temperature,  pH,  and 
dissolved  oxygen.  Salinity  increased  from  nearly 
fresh  water  in  January  to  nearly  10%  salinity  near 
the  end  of  the  year  at  the  station  furthest  down- 
river. Sediment  composition  changed  seasonally, 
sands  dominating  early  in  the  year  and  silts  arid 
clays  in  late  summer.  Sediments  highest  in  silt 
contained  the  highest  levels  of  grease,  oil,  organic 
carbon,  and  metals  (Hg,  Zn,  Cu,  Cd,  Cr,  and  Pb). 
These  pollutants  are  not  considered  a  present 
hazard  to  the  benthic  community  but  may  cause 
water  quality  problems  in  the  future.  Size  and 
species  composition  of  the  benthos  was  controlled 
by  salinity  and  sediment  composition,  upstream 
sites  having  a  higher  abundance.  Highest  popula- 
tions were  found  in  June,  lowest  in  November. 
Macroinvertebrates  dominating  the  community 
and  comprising  98%  of  the  total  were  Asiatic 
clam,  Macoma  balthica,  Oligochaetes,  amphipods 
Corophium  stimpsoni  and  C.  spinicome,  nema- 
todes, and  a  polychaete,  Boccardia  ligerica. 
(Cassar-FRC) 
W81-03454 

LONGITUDINAL  CHARACTERIZATION  OF  A 
TIDAL  MARSH  CREEK  SEPARATING  TWO 
HYDROGRAPHICALLY  DISTINCT  ESTU- 
ARIES, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 

W81-03457 


OXYGEN  CONSUMING  PROPERTIES  OF  EF- 
FLUENTS FROM  FISH  FARMS, 

Wildlife      and      Freshwater      Fish      Directorate 

(Norway). 

A.  Bergheim,  and  A.  Sivertsen. 

Aquaculture,  Vol  22,  No  1/2,  p  185-187,  January, 

1981.  2  Fig,  1  Tab,  5  Ref. 

Descriptors:  'Fish  farming,  'Aquaculture, 
'Chemical  oxygen  demand.  Biochemical  oxygen 
demand.  Organic  loading.  Path  of  pollutants. 
Water  pollution.  Effluents,  Trout. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Chemical  and  biochemical  oxygen  demands  were 
measured  in  fish  feeds  and  in  inlet-outlet  water  at 
freshwater  trout  farms  in  Norway.  The  5  dry  feeds 
had  COD  of  1260-1340  g  oxygen  per  kg  and  BOD7 
of  500-800  g  oxygen  per  kg.  The  one  wet  feed  had 
COD,  760  g  oxygen  per  kg  and  BOD,  400-450  g 
oxygen  per  kg.  One  kg  of  dry  feed  corresponded 
to  7-10  population  equivalents  as  BOD7.  The  bio- 
chemical net  loadings  determined  from  meas- 
urements on  inlet  and  outlet  water  during  feeding 
were  30-50%.  The  oxidation  course  of  the  effluent 
followed  that  of  sewage.  Highest  effluent  loadings 
occurred  during  daily  cleaning  routines.  (Cassar- 
FRC) 
W8 1-03466 


ORTHOPHOSPHATE  UPTAKE  BY  PHYTO- 
PLANKTON  AND  SEDIMENT, 

Auburn  Univ.,  Alabama.   Dept.  of  Fisheries  and 

Allied  Aquacultures. 

C.  E.  Boyd,  and  Y.  Musig. 

Aquaculture,  Vol  22,  No  1/2,  p  165-173,  January, 

1981.  3  Fig,  5  Tab,  14  Ref 

Descriptors:  *Phytoplankton,  'Fish  farming, 
•Phosphorus,  Fertilizers,  Sediments,  Bacteria, 
Phosphates,  Ponds,  Nutrients,  Chlorophyll,  Path 
of  pollutants,  Aquaculture,  •Orthophosphates. 

The  fate  of  orthophosphate  fertilizers  added  to  fish 
ponds  was  studied  in  the  laboratory,  in  plastic 
pools,  and  in  earthen  ponds.  Planktonic  communi- 
ties with  chlorophyll  a  concentrations  from  3.4  to 
67.8  micrograms  per  liter  removed  between  5  and 
100%  of  phosphate  added  at  0.3  mg  per  liter 
within  24  hours.  Sediment  water  systems  with 
varying  alkalinity,  hardness,  organic  matter,  phos- 
phorus, calcium,  and  soil  types  removed  70  to  90% 
of  phosphate  added  at  0.3  mg  per  liter.  Methods 
for  enhancing  plankton  uptake  of  fertilizer  are 
small,  frequent  applications  of  liquid  fertilizers  and 
placing  granular  fertilizer  on  underwater  plat- 
forms. (Cassar-FRC) 
W8 1-03467 


POWER  INDUSTRY  WASTES, 

Tennessee  Valley  Authority,  Chattanooga. 
T-Y.  J.  Chu,  and  H.  Olem. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1433- 
1445,  June,  1980.  1  Tab,  124  Ref 

Descriptors:  'Industrial  wastes,  *Powerplants, 
•Electric  power  industry,  Nuclear  powerplants, 
Fossil  fuels.  Thermal  pollution.  Radioactive 
wastes.  Water  pollution  sources.  Water  pollution 
effects,  Waste  treatment.  Radionuclides,  Nuclear 
wastes.  Wastes,  Environmental  effects,  *Coal, 
Cooling  water.  Regulations,  Waste  disposal.  Fly 
ash.  Air  pollution.  Literature  review. 

Recent  environmental  regulations  related  to  the 
power  industry  are  listed  in  tabular  form  in  this 
review  of  recent  literature  on  power  industry 
wastes.  Fossil  fuel  fired  power  plants  have  greater 
health  and  environmental  impacts  than  nuclear 
power  plants.  Several  papers  concern  toxic  and 
carcinogenic  materials  produced  from  coal  burn- 
ing, the  effects  of  power  plant  cooling  water  en- 
trainment  of  aquatic  life,  and  methods  of  siting 
plants.  Characterization,  treatment,  disposal,  and 
utilization  of  fly  ash  produced  by  coal  burning 
plants  are  discussed.  Aspects  of  cooling  water  in- 
cluded are  environmental  impact,  treatment,  and 
prevention  of  biofouling.  Flue  gas  desulfurization 
methods  and  characterization,  treatment,  and  dis- 
posal of  the  waste  produced  are  the  subjects  of 
several  papers.  Impact  of  nuclear  power  plants  on 
the  environment  requires  consideration  of  impinge- 
ment and  entrainment  of  aquatic  life  in  cooling 
waters,  thermal  pollution,  toxicity  of  biocides,  and 
radionuclides.  Several  methods  to  select  plant  sites 
are  reviewed.  Methods  for  treatment  and  disposal 
of  radioactive  wastes  involve  long-term  burial,  so- 
lidification, and  reducing  waste  volume.  Waste 
heat  produced  by  power  plants  has  been  used  in 
several  ways-fish  and  shellfish  culture,  building 
and  greenhouse  heating,  and  cogeneration  of  heat 
and  power.  (Cassar-FRC) 
W8 1-03479 


SOLID  WASTES  AND  WATER  QUALITY, 

Washington  Univ.,  Seattle. 

F.  B.  DeWalle,  and  E.  S.  K.  Chian. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1494- 

1506,  June,  1980.  Ill  Ref 

Descriptors:  *Solid  wastes,  *Landfills,  'Leachates, 
Water  quality.  Waste  disposal.  Wastes,  Municipal 
wastes.  Industrial  wastes,  Chemical  wastes,  Water 
pollution  sources,  Path  of  pollutants.  Disposal,  Pol- 
lutant identification.  Viruses,  Environmental  ef- 
fects, Polychlorinated  biphenyls.  Organic  com- 
pounds. Mine  wastes.  Soil  amendments,  Ultimate 
disposal,  Waste  treatment.  Radionuclides,  Re- 
views. 

A  literature  review  of  recent  papers  on  solid  waste 
disposal  and  its  impact  on  water  quality  cites  many 
case  studies  of  groundwater  and  surface  water 
pollution  by  chemicals,  microorganisms,  radionu- 
clides, metals,  and  industrial  wastes  from  landfills 
and  land  application  of  wastes.  Design  and  oper- 
ation of  landfills  and  attenuation  of  pollutants  is 
reported.  Gas  production  (methane,  hydrogen,  and 
carbon  dioxide)  and  energy  recovery  formed  the 
subject  of  several  papers.  New  methods  of  charac- 
terizing and  treating  wastes  include  leachability 
tests,  complexation  studies,  determination  of  enter- 
ic viruses,  and  heavy  metal  removal.  Solidification 
techniques  for  processing  wastes  are  examined. 
(Cassar-FRC) 
W8 1-03484 


WATER  POLLUTION-NONPOINT  SOURCES, 

Browne  (F.X.)  Associates,  Lansdale,  PA. 

F.  X.  Browne. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1506- 

1510,  June,  1980.  47  Ref 

Descriptors:  *Water  quality,  *Nonpoint  pollution 
sources.  Water  pollution  sources,  'Agricultural 
wastes.  Agriculture,  Nutrients,  Waste  water, 
Heavy  metals,  Runoff,  Storm  water,  *Storm 
runoff.  Model  studies,  Path  of  pollutants.  Urban 
areas,  Literature  reviews. 

Recent  information  on  nonpoint  source  water  pol- 
lution is  summarized  in  a  literature  review.  Al- 
though agricultural  lands  are  responsible  for  much 
nonpoint  source  pollution,  road  deicers,  storm 
water  runoff  from  urban  areas  and  runoff  from  the 
vicinity  of  industrial  plants  are  significant.  Water 
quality  in  reservoirs  and  lakes  is  affected  by  a 
variety  of  situations  where  domestic  effluents  or 
pesticide  spraying  have  polluted  groundwater  and 
surface  waters.  Many  nonpoint  source  models  are 
applied  during  planning  to  predict  pollutant  move- 
ment and  effects  of  land  use.  Several  papers  ex- 
plore nonpoint  source  controls.  (Cassar-FRC) 
W81-03485 


GROUND  WATER, 

Geraghty  and  Miller,  Inc.,  Syosset,  NY. 
For  primary  bibliographic  entry  see  Field  2F. 

W81-03487 


\ 


DISPOSAL    FACILITY    DESIGN    FOR    OIL- 
FIRED  BOILER  SLUDGE, 

For  primary  bibliographic  entry  see  Field  5E. 
W81-03515 


TEMPERATURE  STRUCTURE  AND  WATER 
CHEMISTRY  OF  THE  CALDERA  LAKE  OSK- 
JUVATN,  ICELAND, 

Marine  Research  Inst.  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  5C. 
W81-0352I 


PHOSPHATE  ADSORPTION  AND  DESORP- 
TION  IN  A  TROPICAL  ESTUARY  (MARACAI- 
BO  SYSTEM), 

Universidad  Central  de  Venezuela,  Caracas.  Dept. 
of  Environmental  Studies. 

D.  Lopez-Hernandez,  T.  Herrera,  and  F.  Rotondo. 
Marine  Environmental  Research,  Vol  4,  p  153-163, 
1980-81.  2  Fig,  3  Tab,  44  Ref 
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Sources  Of  Pollution — Group  5B 

Descriptors:  'Sediments,  *Estuaries,  *Phosphates, 
Sorption,  Eutrophication,  Maracaibo,  Phosphorus 
compounds,  Path  of  pollutants.  Tropical  regions. 
Adsorption,  Iron,  Aluminum,  Manganese,  *Ven- 
ezuela. 

Capacity  for  phosphate  sorption  varied  consider- 
ably in  17  sediment  samples  from  the  Maracaibo 
Estuary,  a  12,000  sq  km  tropical  system  with  un- 
derlying hydrocarbon  deposits  and  increasing  pol- 
lution. Several  factors  affected  this  variability.  The 
most  important  controlling  factor  appeared  to  be 
iron  content  (amorphous  and  poorly  cyrstalline, 
oxalate  extractable).  Phosphorus  content  of  sam- 
ples ranged  from  550  to  2650  ppm,  with  the  highest 
levels  near  the  densest  human  habitation.  Wet  sedi- 
ment samples  had  sorption  indices  between  3.2  and 
120,  mean  32.2;  and  dry  sediments,  5.6  to  46.2, 
mean  17.1.  (Cassar-FRC) 
W81-03522 


TECHNETIUM-99  CONTENT  IN  SOME 
MARINE  ORGANISMS  COLLECTED  NEAR 
LA  HAGUE,  FRANCE, 

CEA  Centre  d'Etudes   Nucleaires  de   Fontenay- 
aux-Roses  (France).  Dept.  de  Protection. 
For  primary  bibliographic  entry  see  Field  5A. 
W81-03524 


RELATIONS  OF  SELECTED  TYPES  OF 
MICRO-ORGANISMS  WITH  THE  VERNAL 
PHYTOPLANKTON  BLOOM  IN  THE  TVAR- 
MINNE  AREA,  SOUTHERN  COAST  OF  FIN- 
LAND, 

Zoological  Station,  Tvarminne  (Finland). 
P.  Vaatanen. 

Journal  of  Applied  Bacteriology,  Vol  49,  No  3,  p 
463-469,  December,   1980.   1  Fig,   I  Tab,   18  Ref 

Descriptors:  *Yeasts,  *Phytoplankton,  •Eutrophi- 
cation, Path  of  pollutants.  Algae,  Diatoms,  ♦Fin- 
land, Tvarminne,  Microorganisms,  Salinity,  Tem- 
perature, Bacteria,  Sewage. 

Biomass  (chlorophyll  a),  yeasts,  viable  bacteria, 
and  proteolytic  bacteria  were  measured  in  almost 
daily  water  samples  during  March-June  1978  in  the 
Tvarminne  area,  at  the  transition  between  the  Gulf 
of  Finland  and  the  Baltic  Sea.  Two  blooms  oc- 
curred, one  in  early  May  and  one  about  2  weeks 
later.  The  heterotrophic  bacteria  population 
peaked  shortly  after  each  bloom,  indicating  that 
they  utilized  organic  compounds  released  from 
decaying  phytoplankton  cells.  Proteolytic  bacteria 
reached  a  peak  under  the  ice  cover  before  the  first 
bloom  and  declined  thereafter.  Their  maximum 
was  attributed  to  allochthonous  types  from  fresh 
water  and  sewage.  Yeast  counts  decreased  as  the 
algal  bloom  developed,  being  unable  to  compete 
with  bacteria  for  nutrients,  and  were  probably 
regulated  by  fresh  water  flows  and  mixing.  Both 
proteolytic  bacteria  and  yeast  counts  were  nega- 
tively correlated  with  temperature  and  salinity. 
(Cassar-FRC) 
W8 1 -03542 


UPTAKE,  METABOLISM,  AND  ELIMINA- 
TION OF  DIPHENYL  ETHER  BY  TROUT  AND 
STICKLEBACK, 

Dalhousie  Univ.,  Halifax,  (Nova  Scotia).  Coll.  of 

Pharmacy. 

K.  Wong,  R.  F.  Addison,  and  F.  C.  P.  Law. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  2,  p  243-247,  1981.  5  Fig, 

12  Ref 

Descriptors:  *Trout,  'Stickleback,  'Metabolism, 
Industrial  wastes,  Diphenyl  ether.  Accumulation, 
Laboratory  studies. 

The  accumulation  and  excretion  of  diphenyl  ether 
by  trout  and  stickleback  were  investigated.  Char- 
acteristics of  trout  liver  microsomal  diphenyl  ether 
4-hydroxylase  were  also  investigated.  Uptake  stud- 
ies were  carried  out  in  an  uptake  tank  containing 
12  liters  of  stagnant  and  aerated  fresh  water  at  9 
degrees  C.  After  the  addition  of  0.17  micromoles 
of  C-14  labeled  diphenyl  ether,  about  100  rainbow 
trout  were  put  into  the  tank.  Control  fish  were 
placed    in    another   tank   of  fresh   water   without 
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Group  5B — Sources  Of  Pollution 

diphenyl  ether  at  the  same  temperature.  The  di- 
phenyl  ether  was  rapidly  taken  up  by  rainbow 
trout  and  stickleback.  The  amount  of  radioactivity 
accumulated  by  the  fish  increased  with  time  of 
exposure  to  the  chemical.  After  8  hr  of  exposure, 
radioactivities  accumulated  by  rainbow  trout  and 
stickleback  were  equivalent  to  0.46  nmol  and  1.7 
nmol  diphenyl  ether  per  g  wet  weight,  respective- 
ly. The  rate  of  diphenyl  ether  hydroxylation  by 
trout  liver  microsomes  appeared  to  be  low,  at  288 
nmol/g  liver/hr.  (Baker-FRC) 
W8 1-03569 


UPTAKE  OF  FLUORIDE  BY  RYEGRASS 
GROWN  IN  SOIL  TREATED  WITH  SEWAGE 
SLUDGE,  ^^     ,     ^^ 

Water  Research  Centre,  Stevenage  (England). 
R.  D.  Davis.  ^,    ^ 

Environmental  Pollution  (Series  B),  Vol  1,  No  4,  p 
277-284,  1980.  2  Fig,  4  Tab,  17  Ref. 

Descriptors:  *Fluorides,  ♦Toxicity,  *Cattle, 
•Grasses,  'Sewage  sludge.  Soil  amendments. 
Sludge  disposal.  Ruminants,  Range  grasses.  Fertil- 
izers, Additives,  Agricultural  chemicals,  Absorp- 
tion, Ultimate  disposal. 

Ryegrass  grown  in  pots  receiving  additions  of 
sewage  sludge  containing  33,500  mg  per  kg  dry 
weight  of  fluoride  absorbed  F  in  amounts  which 
increased  with  rate  of  application.  This  sludge  had 
F  levels  16  times  higher  than  an  average  sewage 
sludge.  The  largest  quantity  applied,  2408  ml 
sludge  per  pot,  equivalent  to  672  kg  per  hectare  of 
F,  produced  an  increase  in  soil  F  level  of  304  mg 
per  kg  dry  matter.  Clippings  from  the  first  cut  of 
ryegrass  contained  about  60  mg  per  kg  F,  dry 
basis.  Levels  of  F  decreased  to  about  33  mg  per  kg 
in  the  second  cutting  and  to  about  22  mg  per  kg  in 
the  third.  Approximately  0.06%  of  the  F  applied  to 
the  soil  was  assimilated  by  the  plants  at  the  maxi- 
mum application  rate.  The  results  suggest  that  a 
limit  of  290  kg  F  per  hectare  can  be  added  in  one 
application  without  exceeding  the  toxic  limit  of  30 
mg  per  kg.  Although  F  taken  up  by  grass  can  be  a 
source  of  F  ingested  by  cattle  in  a  pasture,  direct 
ingestion  of  sludge  and  contaminated  soil  is  also  an 
important  factor.  (Cassar-FRC) 
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POLYCHLOHINATED  BIPHENYLS  IN  THE 
SEDIMENTS  AND  FISH  OF  AN  OKLAHOMA 
STREAM, 

Corps  of  Engineers,  Tulsa,  OK. 
R.  G.  Hunter,  J.  C.  Randolph,  and  J.  H.  Carroll. 
Environmental  Pollution  (Series  B),  Vol  1,  No  3,  p 
233-240,  1980.  1  Fig,  4  Tab,  10  Ref 

Descriptors:  'Water  pollution  sources,  'Polychlo- 
rinated  biphenyls,  'Pulp  wastes.  Path  of  pollutants. 
Sediments,  "Industrial  wastes.  Absorption,  Fresh- 
water fish.  Water  pollution  effects.  Water  pollu- 
tion, Natural  streams,  Pryor  Creek,  'Oklahoma. 

A  study  was  undertaken  to  document  the  pollution 
of  Pryor  Creek,  Oklahoma  with  polychlorinated 
biphenyls  (PCBs)  from  an  industrial  source.  The 
PCBs  enter  the  stream  after  rainfall  causes  erosion 
of  the  drying  lagoons  of  a  paper  processing  firm. 
The  lagoons  are  poorly  kept  and  contain  a  mixture 
of  clay  and  paper  pulp  containing  PCBs  from  pulp 
processing  chemicals.  PCB  levels  in  the  sediments 
ranged  from  0.23  to  7.2  micrograms/gram,  but  no 
PCB  pollutants  were  found  in  the  water.  Sediment 
PCB  levels  were  not  correlated  with  downstream 
distance  from  the  source  of  pollution.  At  areas  of 
increased  sediment  deposition,  PCB  concentrations 
were  significantly  greater.  PCB  levels  in  fish  fillets 
were  significantly  less  in  omnivores  and  predators 
than  in  detritivores.  In  two  different  fish  species, 
PCB  levels  in  fillets  were  significantly  correlated 
with  either  lipid  content,  body  weight  or  both. 
PCB  concentration  factors  ranged  from  0.319  for 
white  crappie  to  10.319  for  river  carpsucker. 
(Geiger-FRC) 
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A  LABORATORY  INVESTIGATION  OF 
HEAVY  METAL  ADSORPTION  ON  MARINE 
DREDGE  SPOILS, 


Smith  Coll.,  Northampton,  MA.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2L. 
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AEOLIAN  SKY  PACKAGED  CHEMICALS 
POLLUTION  INCIDENT, 

Buckinghamshire  Coll.  of  Higher  Education,  High 

Wycombe  (England).  Science  and  Environmental 

Studies  School. 

T.  R.  Dixon,  and  T.  J.  Dixon. 

Water  Pollution  Bulletin,  Vol  12,  No  2,  p  53-56, 

February,  1981.  1  Fig,  2  Tab,  1  Ref 

Descriptors:  'Ships,  'Accidents,  'Hazardous  mate- 
rials. Pesticides,  Safety,  Beaches,  Transportation, 
Agricultural  chemicals.  Herbicides,  Disinfectants, 
Labeling,  Liability,  Regulations,  'Chemical  spills. 
Path  of  pollutants. 

The  Aeolian  Sky  collided  on  November  3,  1979 
with  another  vessel  in  the  English  Channel  and 
sank  off  St.  Alban's  Head.  At  the  time  of  the 
accident  the  Aeolian  Sky  was  carrying  a  general 
cargo  containing  84  hazardous  substances  includ- 
ing pesticides,  herbicides,  disinfectants,  and  general 
laboratory  chemicals.  A  total  of  1500  chemical 
packages  were  recovered  from  the  beaches  of  the 
Isle  of  Wight,  where  they  arrived  at  the  rate  of  60/ 
day  following  spells  of  strong  onshore  winds. 
Twenty  people  were  taken  to  the  hospital  for 
precautionary  medical  examinations  or  treatment 
following  contact  with  opened  or  leaking  chemical 
packages.  Clearance  operations  were  organized  by 
County  and  District  Authorities  in  consultation 
with  the  Marine  Pollution  Control  Unit.  Emergen- 
cy control  centers  were  established  in  each  of  the 
affected  counties.  Systematic  searches  of  beaches 
for  chemical  packages  were  conducted.  It  is  sug- 
gested that  delay  in  reporting  the  accident  contrib- 
uted to  the  final  loss  of  the  vessel.  The  accident 
may  have  occurred  due  to  the  use  of  outdated  sea 
charts  to  cross  the  English  Channel.  (Baker-FRC) 
W81-03590 
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IDENTIFICATION  OF  THE  WATER  QUALITY 
FACTORS  WHICH  PREVENT  FINGERNAIL 
CLAMS  FROM  RECOLONIZING  THE  ILLI- 
NOIS RIVER,  PHASE  II, 

Illinois   Natural   History   Survey,   Havana.   River 

Research  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
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CALIFORNIA  STATE  MUSSEL  WATCH, 
TRACE  METAL  CONCENTRATIONS  AND 
SYNTHETIC  ORGANIC  COMPOUNDS  IN  THE 
CALIFORNIA  MUSSEL,  MYTILUS  CALIFOR- 
NIANUS,  AND  THE  BAY  MUSSEL,  M. 
EDULIS, 

California  State  Dept.  of  Fish  and  Game,  Monte- 
rey. 

M.  D.  Stephenson,  M.  Martin,  S.  L.  Coale,  D. 
Crane,  and  T.  Lew. 

California  State  Water  Resources  Control  Board, 
Sacramento  Water  Quality  Monitoring  Report  80- 
8,  December,  1980.  134  p,  27  Fig,  30  Tab,  29  Ref,  6 
Append. 

Descriptors:  'California,  'Mussels,  Minerals, 
Water  quality,  Marine  animals.  Outfall  sewers. 
Marine  environment.  Environmental  effects, 
'Water  pollution  effects.  Marine  biology.  Water 
pollution  sources,  Ocean  dumping.  Water  sam- 
pling, 'Organic  compounds,  'Trace  elements. 
Coastal  waters.  Harbors,  Bays. 

This  two-part  report  surveys  trace  metal  concen- 
trations (Part  I)  and  synthetic  organic  compounds 
(Part  11)  in  California  mussels.  The  State  Mussel 
Watch  (SMW)  Marine  Monitoring  Program  docu- 
ments and  assesses  indicators  of  water  quality  in 
coastal  marine  and  estuarine  areas.  In  the  third 
year  (1979-80)  of  SMW,  chromium,  copper,  lead, 
manganese,  mercury,  nickel,  silver,  and  zinc  were 
analyzed  in  mussels  collected  from  12  open  coastal 
sites.   From  data  collected  at  24  bay  stations,  it 


appears  that  mussel  tissue  concentrations  of 
copper,  lead,  and  zinc  are  correlated,  as  are  cadmi- 
um, chrome,  and  nickel.  An  analysis  of  archive 
samples  collected  nine  years  ago  suggests  that  lead 
levels  have  increased.  Other  metals  have  not  de- 
creased substantially.  Part  II  presents  data  on  two 
species  of  mussels  collected  in  1979  from  32  resi- 
dent and  16  transplanted  mussel  monitoring  sta- 
tions in  California.  The  samples  were  analyzed  for 
56  synthetic  organic  hydrocarbons,  using  glass  ca- 
pillary gas  chromatography.  Evidence  of  chlorin- 
ated hydrocarbons  was  found  in  mussel  samples 
from  various  locations.  Levels  of  DDT,  PCB,  and 
Chlordane  were  higher  than  recorded  in  previous 
studies.  The  suitability  of  mussels  as  the  indicator 
organism  for  persistent  pollutants,  specifically 
trace  metals  and  hydrocarbons,  stems  from  several 
factors:  (1)  their  ubiquity  along  the  California 
coast;  (2)  their  ability  to  concentrate  pollutants; 
and  (3)  their  sessile  nature.  (Garrison-Omniplan) 
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THE  FISHES  OF  THE  ADIRONDACK  PARK, 

Union  Coll.,  Schenectady,  NY.  Dept.  of  Biological 

Sciences. 

C.  J.  George. 

New  York  State  Department  of  Environmental 

Conservation  Report,  August,  1980.  94  p,  7  Tab, 

253  Ref 

Descriptors:  'New  York,  'Fish  populations,  'Lake 
fisheries.  Fish  management,  Fish  conservation. 
Fisheries,  'Fishkill.  Fish  harvest.  Aquatic  animals. 
Sport  fishing,  'Acid  rain.  Insecticides,  'Adiron- 
dack Park. 

This  review  of  the  ichthyology  of  the  area  of  the 
Adirondack  Park  contained  within  the  'Blue  Line' 
centers  on  biological  surveys  of  the  six  major 
watersheds  of  the  study  area  done  in  1930-35.  The 
total  area  of  9,261  square  miles  contains  2,000- 
3,000  water  bodies.  The  ichthyofauna  consists  of 
96  forms,  including  four  kinds  of  hybrids  common- 
ly produced  and  used  in  stock  programs;  of  the 
remaining  92  forms,  23  may  be  classified  as  boreal 
or  peri-glacial.  The  Atlantian  group  consists  of  20 
species  and  the  Mississipian  and  adjacent  Pleisto- 
cene refugia  have  provided  about  45  members  of 
the  fauna.  Two  of  the  fauna  are  the  rainbow  and 
steelhead  trout  and  the  kokanee  salmon,  intro- 
duced from  the  west  coast;  three  species  are  from 
the  old  world.  Spraying  for  insect  control,  intro- 
duction of  exotic  plant  species,  and  acid  precipita- 
tion have  all  measurably  impacted  fish  populations 
in  recent  years,  often  in  complex  and  synergistic 
ways.  For  example,  a  decline  of  fish  populations  in 
Big  Moose  Lake  is  probably  the  complex  result  of 
present  and  past  lumbering,  fishing,  stocking,  forest 
fires  and  hurricane  damage,  as  well  as  acid  precipi- 
tation. As  the  system  diversifies,  many  populations 
of  boreal  forms  are  being  lost,  and  new  forms  of 
Atlantian  and  Mississipian  heritage  are  being  estab- 
lished. (Garrison-Omniplan) 
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ACIDITY  STATUS  OF  LAKES  IN  THE  ADI- 
RONDACK REGION  OF  NEW  YORK  IN  RELA- 
TION TO  FISH  RESOURCES, 

New  York  State  Dept.  of  the  Environmental  Con- 
servation, Albany.  Bureau  of  Fisheries. 
M.  H.  Pfeiffer,  and  P.  J.  Festa. 
Report,  August,  1980.  36  p,  20  Fig,  3  Tab,  4  Ref,  3 
Append. 

Descriptors:  'New  York,  'Mountain  lakes,  *Acid 
rain.  Chemical  properties.  Acidity,  Lakes,  'Ponds, 
Acidic  water.  Alkalinity,  Fish  conservation.  Lake 
fisheries.  Geologic  units.  Hydrogen  ion  concentra- 
tion. Fish  populations,  'Adirondack  region. 

As  a  result  of  extensive  glacial  activity,  the  Adi- 
rondack region  of  northeastern  New  York  State 
contains  approximately  2,900  individual  lakes  and 
ponds,  encompassing  approximately  282,000  sur- 
face areas.  Many  of  these  surface  waters  have  low 
alkalinities  due  to  a  carbonate-poor  geology;  there- 
fore, they  are  particularly  sensitive  to  the  high  acid 
ion  deposition  associated  with  the  region's  airshed. 
Since  1975,  pH  and  alkalinity  measurements  have 
been  made  on  849  ponded  waters  throughout  the 
region  to  determine  the  scope  of  water  quality 
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impacts  associated  with  acid  ion  deposition  and  to 
provide  a  baseline  inventory  for  indexing  future 
measurements.  The  present  condition  of  surface 
waters  is  described  on  the  basis  of  summertime, 
one  meter  depth,  and  pH  measurements  obtained 
with  a  pH  meter  under  air-carbon  dioxide-equilib- 
rium conditions.  Twenty-five  percent  of  the  waters 
in  the  survey,  comprising  10,460  surface  acres, 
registered  pH  readings  below  5.0.  Comparisons  of 
historic  and  post-1974  acidities  are  made  where 
data  points  from  comparable  methodologies  exist. 
Relationships  between  meter  pH,  colorimetric  pH, 
alkalinity,  conductivity,  calcium,  lake  surface  area, 
lake  surface  elevation,  and  geographical  location 
are  discussed.  Changes  in  fish  species  composition 
and  sportfishing  yields  observed  in  waters  exhibit- 
ing increased  acidity  are  reviewed.  (Garrison-Om- 
niplan) 
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SOME  PHYSICAL,  CHEMICAL,  AND  BIO- 
LOGICAL CHARACTERISTICS  OF  NON- 
PROBLEM  WATERS  OCCURRING  ON  LANDS 
SURFACE-MINED  FOR  COAL, 

Southern  Illinois  Univ.  at  Carbondale.  Cooperative 

Wildlife  Research  Lab. 

J.  Konik. 

Illinois  Institute  of  Natural  Resources,  Chicago. 

Document  No  80/14,  July,  1980.  90  p,  22  Fig,  8 

Tab,  74  Ref,  2  Append. 

Descriptors:  ♦Illinois,  *Strip  mine  lakes,  'Water 
quality,  *Aquatic  life.  Strip  mines.  Lake  basins. 
Aquatic  habitats.  Light  penetration.  Lake  morpho- 
metry. Coal  mines.  Data  collections,  Zooplankton, 
Macrophytes,  Acidic  water.  Dissolved  oxygen, 
Artificial  lakes. 

Extensive  acreages  of  wetlands  have  come  into 
existence  as  a  consequence  of  surface  mining.  Sev- 
eral regions  now  have  ponds  and  lakes  where  none 
previously  existed.  Generally,  the  potential  and/or 
actual  consequences  of  surface  mining  are  not  fully 
appreciated.  This  study  was  designed  to  character- 
ize selected  physical,  chemical  and  biotic  param- 
eters of  six  prelaw,  non-problem  surface  mine 
ponds  in  Illinois  with  biotic  emphasis  on  inverte- 
brates and  algae.  Two  types  of  ponds  were  select- 
ed: those  formed  by  the  accumulation  of  water 
between  spoilbanks  (Type  A),  and  those  resulting 
from  filling  final  cuts  and  associated  haul  roads 
with  subsurface  and  surface  draining  (Type  B). 
Ponds  with  the  lowest  specific  conductance, 
lowest  total  hardness,  and  lowest  sulfate  concen- 
trations typically  had  the  greatest  diversity  of 
freshwater  invertebrates,  algae,  and  aquatic  macro- 
phytes. No  differences  in  water  chemistry  or  biotic 
diversity  were  observed  between  Type  A  and 
Type  B  lakes.  All  ponds  showed  fish  and  wildlife 
utilization.  The  range  of  pH  was  6.15  to  8.32,  with 
all  ponds  having  values  for  specific  conductance, 
total  hardness,  and  sulfate  higher  than  typically 
found  in  natural  waters.  All  ponds  underwent  a 
period  of  thermal  stratification  and  complete 
mixing  during  the  one-year  period  of  study.  Water 
impoundments  created  by  surface  mining  for  coal 
should  be  recognized  as  viable  and  desirable  con- 
tributions in  conjunction  with  reclaiming  mined 
land  to  row  crop  production.  These  bodies  of 
water  provide  much  needed  wetland  habitat, 
which  is  being  replaced  by  the  monotonous  habitat 
characteristic  of  mono-agriculture.  (Garrison-Om- 
niplan) 
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SEDIMENT  BIOASSAY, 

Environmental  Protection  Agency,  Chicago,  IL. 
Central  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
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SEVERE  GAS  BUBBLE  DISEASE  IN  A  WARM- 
WATER  FISHERY  IN  THE  MIDWESTERN 
UNITED  STATES, 

Missouri  Dept.  of  Conservation,  Columbia. 
R.  L.  Crunkilton,  J.  M.  Czarnezki,  and  L.  Trial. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  725-733,  November,  1980.  3  Fig, 
2  Tab,  25  Ref. 


Descriptors:  *Supersaturation,  *Fishkill,  *Fish  dis- 
eases. Dams,  Shad,  Nitrogen,  Lakes,  Rivers,  Osage 
River,  'Missouri,  Harry  S.  Truman  Dam,  Gas 
bubble  disease. 

The  effects  of  gas  supersaturation  on  a  warmwater 
fishery  are  discribed.  Gas  bubble  disease  below  the 
Harry  S.  Truman  Dam,  sited  on  the  upper  Osage 
River  and  spilling  into  Lake  of  the  Ozarks,  caused 
the  largest  fish  kill  on  record  in  Missouri  in  May 
1978.  Total  gas  saturation  levels  were  up  to  139% 
and  killed  nearly  a  half  million  fish  in  the  upper  85 
km  of  the  Osage  Arm,  Lake  of  the  Ozarks.  The  kill 
was  85%  gizzard  shad,  9%  white  bass,  and  3% 
freshwater  drum.  After  a  major  kill,  living  fish 
were  sampled  below  the  dam,  and  47%  of  them 
showed  symptoms  of  gas  bubble  disease.  The  prob- 
lem seemed  to  be  heightened  during  periods  of 
higher  temperatures.  Nitrogen  was  the  primary  gas 
responsible  for  gas  bubble  disease  mortalities.  In 
general,  pelagic  and  near-shore  species  suffered  the 
earliest  and  heaviest  mortalities,  but  fish  of  deeper 
waters  were  killed  when  the  supersaturation  per- 
sisted. Instream  cage  bioassays  were  used  to  define 
the  zone  of  lethal  supersaturation.  Significant  mor- 
tality occurred  in  bottom-dwelling  fish  of  several 
species  due  to  long-term,  perhaps  intermittent,  ex- 
posure. Susceptibility  to  gas  bubble  disease  was 
related  to  fish  size.  (Small-FRC) 
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IMPLICATIONS      OF      SHORT-TERM      PCB 

UPTAKE  BY  SMALL  ESTUARINE  COPEPODS 

(GENUS    ACARTIA)    FROM    PCB-CONTAMI- 

NATED    WATER,    INORGANIC    SEDIMENTS 

AND  PHYTOPLANKTON, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

K.  D.  Wyman,  and  H.  B.  O'Connors,  Jr. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 

2,  p  121-131,  August,  1980.  5  Fig,  24  Ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Phyto- 
plankton,  'Toxicity,  Absorption,  'Copepods,  Sedi- 
ments, Acartia,  Water  pollution  effects.  Aquatic 
life.  Aquatic  animals,  Invertebrates,  Zooplankton, 
Path  of  pollutants.  Food  chains. 

Adult  copepods  (Acartia)  accumulated  C 14  labeled 
polychlorinated  biphenyls  (PCB)  at  a  much  faster 
rate  from  contaminated  phytoplankton  than  from 
water  containing  PCB  alone  or  PCB-contaminated 
inorganic  sediments.  Whereas  PCB  levels  in  cope- 
pods exposed  to  contaminated  water  or  inorganic 
sediments  reached  an  equilibrium  in  36  hours,  the 
maximum  accumulation  was  reached  in  5  hours 
when  contaminated  phytoplankton  were  present. 
Results  of  this  rapid  response  are  significant  be- 
cause PCB  may  be  rapidly  transported  to  the 
water  column  and  sediments  via  fecal  pellets,  may 
cause  increases  in  PCB  in  the  next  trophic  level, 
and  affect  mortality  and  fecundity  of  the  copepods. 
When  Acartia  were  exposed  to  PCB  at  a  level  of  1 
ppb,  significant  mortality  with  time  occurred;  no 
noticeable  differences  were  seen  between  copepods 
with  and  without  food  present.  Sharper  differences 
were  noted  at  concentrations  of  5  and  10  ppb, 
where  the  presence  of  phytoplankton  caused  earli- 
er and  greater  mortality  than  in  plain  water  at  the 
same  concentrations.  At  20  ppb  the  toxicity  of 
PCB  was  great  enough  to  kill  all  the  animals  after 
30  hours  exposure,  whether  or  not  food  was  pres- 
ent. In  this  experiment,  the  concentration  of  PCB 
on  the  phytoplankton  was  about  280  ppm  dry 
weight.  (Cassar-FRC) 
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HORMESIS:  A  RESPONSE  TO  LOW  ENVI- 
RONMENTAL CONCENTRATIONS  OF  PE- 
TROLEUM HYDROCARBONS, 

California  Univ.,  Berkeley. 
R.  B.  Laughlin,  Jr.,  J.  Ng,  and  H.  E.  Guard. 
Science,  Vol  211,  No  4483,  p  705-707,  February, 
1981.  3  Fig,  19  Ref. 

Descriptors:  'Oil,  'Hydrocarbons,  'Aquatic  life. 
Crabs,  Hormesis,  Oil  spills.  Shellfish,  Environmen- 
tal effects,  Ecology. 

Possible  lasting  harmful  effects  resulting  from 
short-term  exposures  to  pollutants  were  investigat- 


Effects  Of  Pollution — Group  5C 

ed  using  the  zoeal  larvae  of  the  mud  crab,  exposed 
to  water  soluble  fractions  of  jet  fuel  for  either  the 
first  5  days  of  the  stage  or  for  the  duration  of  zoeal 
development,  which  is  1 1  to  14  days.  The  salinity 
of  the  water,  concentration  of  the  fuel,  and  length 
of  exposure  each  affected  the  survival  of  the  zoeae. 
Short-term  exposure  or  continuous  exposure  to 
low  concentrations  of  petroleum  hydrocarbons 
caused  no  increase  in  mortality  or  changes  in  the 
development  rate,  and  increased  megalopal  weight 
was  characteristic  of  such  groups.  This  phenom- 
enon is  termed  'hormesis'  and  has  seldom  been 
reported  as  a  generalized  aspect  of  environmental 
stress  etiology.  These  experiments  suggest  an  or- 
ganismic  resilience  to  episodic  oil-spill  incidents.  It 
is  felt  that  many  marine  organisms  have  compensa- 
tory physiological  strategies  that  enable  them  to 
tolerate  low  concentrations  of  pollutants  or  short 
term  exposures.  (Baker-FRC) 
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HEAVY  METALS  IN  A  STREAM  ECOSYSTEM 
AT  SITES  NEAR  HIGHWAYS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
J.  H.  Van  Hassel,  J.  J.  Ney,  and  D.  L.  Gariing,  Jr. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  636-643,  November,  1980.  2  Fig, 
3  Tab,  42  Ref 

Descriptors:  'Heavy  metals,  'Fish,  'Highway  ef- 
fects, Environmental  effects.  Highways,  Roads, 
Runoff. 

This  study  was  designed  to  determine  if  highway 
proximity  and  traffic  density  influenced  the  heavy 
metal  content  of  water,  sediment,  benthos,  and  fish 
in  a  soft-water  stream.  The  study  area  was  Back 
Creek,  a  second-order  tributary  to  the  Roanoke 
River  located  in  a  montane  region  of  southwest 
Virginia.  The  watershed  is  lightly  populated,  with 
no  industrial  or  domestic  effluents  entering  the 
system  upstream  or  in  the  study  area.  Streamwater 
concentrations  of  all  four  metals  tested  (lead,  zinc, 
cadmium,  and  nickel)  were  always  well  within  the 
ranges  reported  for  relatively  uncontaminated  sur- 
face waters.  However,  progressively  higher  heavy 
metal  concentrations  were  noted  in  the  sediment, 
benthos  and  fish  of  Back  Creek  at  sites  of  increas- 
ing traffic  density,  indicating  that  highways  were  a 
source  of  contamination.  Benthic  invertebrates 
generally  contained  higher  concentrations  of 
heavy  metals  than  fish.  Trophic  level  biomagnifica- 
tion  was  not  seen  among  the  benthic  invertebrates 
or  between  them  and  the  benthophagic  fish.  It  is 
suggested  that  long  term  field  investigations  of 
community  dynamics  would  more  directly  indicate 
the  threat  to  aquatic  ecosystems  posed  by  highway 
generated  heavy  metal  contamination.  (Baker- 
FRC) 
W81-034I3 


CRITICAL  THERMAL  MAXIMA  OF  FIVE 
TROUT  SPECIES  IN  THE  SOUTHWESTERN 
UNITED  STATES, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
R.  M.  Lee,  and  J.  N.  Rinne. 

Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  6,  p  632-635,  November,  1980.  1  Tab, 
25  Ref 

Descriptors:  'Survival,  'Trout,  'Water  tempera- 
ture. Temperature,  Fish  populations.  Growth, 
Fishing,  Fish,  Climate. 

The  study  was  designed  to  indicate  through  labo- 
ratory experiments  the  thermal  limits  of  natural 
waters  suitable  for  restocking  native  trout,  to  dem- 
onstrate whether  thermal  barriers  could  be  used  to 
segregate  native  trout  from  the  more  competitive 
trout  species,  and  to  determine  if  thermal  toler- 
ances might  aid  in  the  resolution  of  systematics  and 
taxonomy  of  populations  of  southwestern  trout 
species.  The  critical  thermal  maximum  (CTM)  was 
determined  for  five  trout  species  and  found  to  be 
remarkably  similar.  For  acclimation  temperatures 
of  IOC,  the  mean  species  CTM's  differed  by  only 
0.7C  at  most.  When  acclimation  temperatures  were 
20C,  the  CTM  for  each  species  increased  about  IC, 
with  a  range  of  only  0.5C  among  the  species. 
Under  fluctuating  temperature  regimes,  lethal  tem- 
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peratures  were  lower  because  the  fish  were  sub- 
jected to  elevated  temperatures  for  longer  periods 
of  time.  The  findings  suggest  that  adult  rainbow, 
brown,  and  brook  trout  are  as  well  adapted  to 
elevated  water  temperatures  found  in  the  south- 
western United  States  as  are  the  adult  Gila  and 
Arizona  trout  which  are  native  to  that  area. 
(Baker-FRC) 
W81-03416 


THE  IMPORTANCE  OF  A  REEF-FORMING 
POLYCHAETE,  MERCIERELLA  ENIGMA- 
TICA  FAUVEL,  IN  THE  OXYGEN  AND  NUTRI- 
ENT DYNAMICS  OF  A  HYPEREUTROPHIC 
SUBTROPICAL  LAGOON, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
W.  C.  Keene,  Jr. 

Estuarine  and  Coastal  Marine  Science,  Vol  11,  No 
2,  p  167-178,  August,  1980.  4  Fig,  2  Tab,  29  Ref 

Descriptors:  'Lagoons,  *Reefs,  »Eutrophication, 
Nutrients,  Tunis  Lake,  Polychaetes,  *Africa,  Sedi- 
mentation, Oxygen,  Respiration,  Nitrogen  com- 
pounds. Phosphates,  Aquatic  plants.  Aquatic  life. 
Water  pollution  effects,  Productivity,  Aquatic  pro- 
ductivity. 

The  polychaete,  Mercierella  enigmatica  Fauvel,  is 
a  major  contributor  to  the  eutrophication  of  Lac 
de  Tunis,  North  Africa,  through  its  rapid  nutrient 
recycling  mechanism  and  reef  formation,  which 
promotes  sedimentation  and  prevents  water  ex- 
change. The  broad,  shallow  and  hypersaline 
lagoon  receives  municipal  wastes  and  supports 
large  populations  of  aquatic  plants  and  reef-build- 
ing polychaetes.  Portions  of  the  reef  were  enclosed 
in  plexiglass  walls  open  to  the  atmosphere  for  6 
experiments  during  Dec.  1976  to  April  1977.  For  a 
24  hour  period  water  quality  parameters  were 
measured  each  2  hours.  Typically,  respiration  rates 
for  active  periods  were  0.24  to  0.53  g  oxygen  per 
sq  meter  per  hour,  and  for  inactive  periods,  0.04  to 
0.13.  Very  high  respiration  rates  (117)  were  meas- 
ured on  one  occasion  during  strong  midday  winds. 
Active  nitrogen  release  rates  were  1.45  and  1.72 
mmol  N  per  sq  meter  per  hr  in  Nov.  and  Dec. 
respectively;  phosphate,  0.13  and  0.09.  Reef  respi- 
ration represented  a  large  oxygen  sink,  averaging 
5.8  g  oxygen  per  sq  meter  per  day.  Although  direct 
evidence  suggests  that  the  polychaetes  are  primar- 
ily responsible  for  this  respiration  and  nutrient 
exchange,  other  studies  indicate  that  under  aerobic 
conditions  the  adjacent  benthic  community  had 
little  effect  on  water  chemistry.  Even  if  sewage 
input  were  to  be  eliminated,  it  could  be  expected 
that  this  lagoon  would  continue  to  receive  nutrient 
input  from  the  sediment  and  the  polychaetes. 
(Cassar-FRC) 
W81-03419 


AN    EXAMINATION    OF   CD,   CU,   AND   HG 
CONCENTRATIONS  IN  LIVERS  OF  NORTH- 
ERN   PIKE,    ESOX    LUCIUS,    AND    WHITE 
SUCKER,      CATOSTOMUS      COMMERSONI, 
FROM  nVE  LAKES  NEAR  A  BASE  METAL 
SMELTER  AT  FLIN  FLON,  MANITOBA, 
Department  of  Fisheries  and   Oceans,   Winnipeg 
(Manitoba).  Freshwater  Inst. 
G.  A.  McFarlane,  and  W.  G.  Franzin. 
Canadian  Journal  of  Fisheries  and   Aquatic   Sci- 
ence, Vol  37,  No  10,  p  1537-1578,  October,  1980.  1 
Fig,  4  Tab,  13  Ref 

Descriptors:  *Fish,  *Cadmium,  *Copper,  *Mer- 
cury,  Metals,  Freshwater  fish.  Pikes,  Suckers, 
Aquatic  animals.  Zinc,  Smelters,  Lakes,  Water  pol- 
lution effects,  Lake  sediments,  Pollutant  identifica- 
tion. Industrial  wastes,  Flin  Flon,  'Manitoba, 
Heavy  metals. 

The  concentrations  of  Cd,  Cu,  and  Hg  in  livers  of 
two  species  of  fish,  northern  pike  and  white 
sucker,  from  5  lakes  near  a  base  metal  smelter  at 
Flin  Flon,  Manitoba,  were  determined.  The  waters 
and  sediments  of  the  lakes  varied  in  metal  concen- 
trations, Zn  and  Cu  being  higher  than  the  other 
metals.  Concentrations  of  Cd  increased  with  age  in 
both  species,  but  Cu  and  Hg  concentrations  in- 
creased with  age  only  in  pike  livers.  This  suggests 
that  the  main  Cd  uptake  route  is  the  water,  rather 


than  the  diet.  Concentrations  of  metals  in  liver 
could  not  be  correlated  with  any  one  or  combina- 
tions of  environmental  variables.  High  Ca  levels  in 
the  water  were  associated  with  lower  metal  con- 
centrations in  livers.  (Cassar-FRC) 
W8 1-03422 

TOXICITY  OF  VOLCANIC-ASH  LEACHATE 
TO  A  BLUE-GREEN  ALGA.  RESULTS  OF  A 
PRELIMINARY  BIOASSAY  EXPERIMENT, 

Geological  Survey,  Denver,  CO. 
D.  M.  McKnight,  G.  L.  Feder,  and  E.  A.  Stiles. 
Environmental  Science  and  Technology,  Vol  15, 
No  3,  p  362-364,  March,  1981.  2  Fig,  1  Tab,  9  Ref. 

Descriptors:  *Air  pollution,  'Volcanoes,  *Algae, 
Cyanophyta,  Anabaena,  Water  pollution  effects, 
*Mt.  St.  Helens,  Washington,  Copper,  Aquatic 
plants.  Trace  elements,  Metals,  Toxicity,  Volcanic- 
ash  leachate. 

Ash  from  the  Mt.  St.  Helens,  Washington,  volcanic 
eruptions  could  adversely  affect  aquatic  ecosys- 
tems. Leachate  from  the  ash,  obtained  by  leaching 
151  g  ash  with  130  ml  water,  killed  Anabaena  flos- 
aquae  cultures  at  a  dilution  of  1:100  leachate-cul- 
ture  medium.  Algae  grew  in  a  1:500  dilution,  but 
filaments  were  structurally  abnormal.  Ash  leachate 
contained  (in  mg  per  liter)  Ca,  188.6;  Mg,  31.7;  Na, 
120  5-  and  Sr,  0.86.  Trace  metals  (in  micrograms 
per  liter)  were  Fe,  44;  Cu,  115;  Cd,  20;  Mn,  4460; 
Zn,  739;  Co,  40;  Li,  158;  Mg,  11;  and  Pb,  12. 
Comparisons  with  Cu  toxicity  experiments  indicate 
that  growth  inhibition  was  caused  by  a  metal  other 
than  Cu,  by  synergism  of  trace  metals,  or  by  toxic 
organic  compounds.  (Cassar-FRC) 
W8 1-03449 

EFFECTS  OF  THREE  PHOSPHORUS  FERTIL- 
IZERS ON  PHOSPHORUS  CONCENTRA- 
TIONS AND  PHYTOPLANKTON  PRODUC- 
TION, 

Auburn  Univ.,  Alabama.   Dept.  of  Fisheries  and 
Allied  Aquacultuies. 
C.  E.  Boyd,  Y.  Musig,  and  L.  Tucker. 
Aquaculture,  Vol  22,  No  1/2,  p  175-180,  January, 
1981.  5  Fig,  ITab,  5  Ref 

Descriptors:  'Phosphorus  compounds,  'Aquacul- 
ture, 'Fertilizers,  Phytoplankton,  Nutrients,  Phos- 
phates, Fish  farming.  Nitrates,  Nitrogen  com- 
pounds. Ponds,  Chlorophyll,  Water  pollution  ef- 
fects. 

Liquid  fertilizers  were  more  effective  in  increasing 
phosphorus  concentration  and  phytoplankton  pro- 
duction in  pools  than  granular  fertilizers.  The  fol- 
lowing treatments,  equal  in  N  and  P  content,  were 
applied  four  times  during  the  season  to  earthen 
ponds  and  earth-mud  systems  in  plastic  pools: 
granular  triple  superphosphate  with  ammonium  ni- 
trate, liquid  Poly  N  (ammonium  polyphosphate 
and  ammonium  nitrate),  and  granular  diammonium 
phosphate.  In  earthen  ponds,  chlorophyll  a  pro- 
duction increased  from  about  25  ng  per  liter  to  62 
for  Poly  N  and  47-48  for  the  granular  fertilizers. 
Dissolved  triple  superphosphate  produced  greater 
total  phosphorus  concentration  than  granular  triple 
superphosphate.  Tests  of  Poly  N  at  three  rates, 
standard,  2/3,  and  1/3,  indicated  that  the  1/3  apph- 
cation  rate  produced  chlorophyll  a  concentrations 
a  little,  lower  than  triple  superphosphate  granules 
at  the  standard  rate.  (Cassar-FRC) 
W81-03465 


THE  EFFECT  OF  ENVIRONMENTAL  ORIGIN 
ON  THE  RESPONSE  OF  MARINE  DIATOMS 
TO  CHEMICAL  STRESS, 

Woods  Hole  Oceanographic  Institution,  MA. 
L.  S.  Murphy,  and  R.  A.  Belastock. 
Limnology  and  Oceanography,  Vol  25,  No  1,  p 
160-165,   January,    1980.    1    Fig,    3   Tab,    13   Ref 

Descriptors:  'Diatoms,  'Chemical  wastes.  Indus- 
trial wastes.  Toxicity,  Water  pollution  effects. 
Chemical  wastewater,  Aquatic  Hfe,  'Estuaries, 
Algal  growth. 

The  stressed  growth  rates  of  estuarine  clones  from 
polluted   and   relatively   unpolluted   environments 


were  compared  with  oceanic  clones  of  the  same 
species.  Seventeen  clones  of  the  marine  diatoms 
Thalassiosira  pseudonana  and  Skeletonema  costa- 
tum  were  studied.  A  wide  range  of  sensitivities  to 
industrial  pollution  wastes  was  demonstrated. 
Eight  clones  examined  were  of  oceanic  origin;  nine 
were  neritic.  Three  of  the  9  neritic  clones  were 
from  heavily  polluted  estuaries  and  6  were  from 
relatively  unpolluted  waters.  It  was  concluded  that 
clones  from  the  polluted  estuaries  were  less  sensi- 
tive to  industrial  DuPont  Grasselli  waste  than 
were  clones  of  the  same  species  which  had  been 
residing  in  relatively  unpolluted  environments. 
Neritic  and  oceanic  clones  showed  broadly  over- 
lapping responses  to  chemical  stress  tests,  with  the 
exception  of  those  from  the  heavily  polluted  areas. 
It  was  noted  that  the  short  term  pollution  history 
of  the  original  environment  is  at  least  as  importaiit 
a  factor  in  determining  sensitivity  of  a  clone  as  is 
the  long  term  stability  and  predictability  of  that 
environment.  (Baker-FRC) 
W8 1-03473 


A  REVIEW  OF  DISSOLVED  GAS  SUPERSA- 
TURATION  LITERATURE, 

Parametrix,  Inc.,  Bellevue,  WA. 

D.  E.  Weitkamp,  and  M.  Katz. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  6,  p  659-702,  November,  1980.  1  Tab, 

213  Ref 

Descriptors:  'Supersaturation,  'Fish  diseases,  'Lit- 
erature review,  Nitrogen,  Life  cycles,  Tempera- 
ture effects.  Case  studies.  Hydraulic  structures, 
Water  pollution  effects,  Gas  bubble  disease. 

A  literature  review  is  presented  of  articles  on 
dissolved  gas  supersaturation,  a  condition  that  re- 
sults from  natural  and  human-caused  processes. 
Supersaturation  can  cause  gas  bubble  disease, 
which  has  occurred  in  a  wide  variety  of  fishes  and 
invertebrates.  The  causes  are  discussed,  as  well  as 
the  organisms  affected,  factors  affecting  suscepti- 
bility of  aquatic  organisms,  and  other  related 
topics.  The  role  of  nitrogen  partial  pressures  versus 
total  dissolved  gas  pressure  in  causing  the  disease  is 
treated  extensively.  The  tolerance  of  various  spe- 
cies to  supersaturation  has  been  investigated.  Tol- 
erance studies  have  investigated  the  effects  of  life 
stage,  temperature,  and  genetics  on  development  of 
the  disease  in  fish.  Case  histories  have  been  com- 
piled, including  the  famous  Columbia  River  inci- 
dents. Various  solutions  to  the  problem  have  been 
suggested,  including  passing  water  through  baffles 
placed  at  the  head  of  a  trough  and  spillway  deflec- 
tors. (Small-FRC) 
W8 1-03476 


COAL  AND  COAL  MINE  DRAINAGE, 

Tennessee  Valley  Authority,  Chattanooga. 
H.  Clem.  ,  ^  ^ 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1415- 
1429,  June,  1980.  141  Ref. 

Descriptors:  'Coal  mine  wastes,  'Mine  wastes, 
'Acidic  water.  Water  quality.  Drainage  water, 
Strip  mine  wastes.  Regulations,  Leachate,  Aquatic 
life.  Ecology,  Environmental  effects,  Waste  treat- 
ment. Water  pollution  effects,  Water  pollution  con- 
trol. Reviews,  Industrial  wastes. 

The  impact  of  coal  wastes  and  coal  mine  drainage 
on  the  environment  is  reviewed  as  presented  in 
recent  published  papers.  Projections  on  effects  of 
increased  coal  usage,  the  1977  Clean  Water  Act, 
the  1977  Surface  Mining  Conirol  and  Reclamation 
Act,  and  other  legislation  and  regulations  are  dis- 
cussed. Articles  on  coal  mining  include  the  sub- 
jects: formation  of  mine  drainage,  effects  of  acid 
mine  drainage  on  water  quality  and  aquatic  life, 
treatment  of  mine  drainage  water  using  lime-lime- 
stone, the  biochemical  fuel  cell  principle,  low  pres- 
sure ultrafiltration,  reverse  osmosis,  ion  exchange, 
and  sedimentation.  Prevention  and  control  of  pol- 
lution is  included.  Papers  on  wastes  produced  in 
coal  cleaning  operations  and  coal  transportation 
and  storage  are  also  considered.  (Cassar-FRC) 
W81-03477 


ELECTROPLATING  AND  CYANIDE  WASTES, 
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Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary   bibliographic  entry   see  Field   5D. 
W81-03481 


EUTROPHICATION, 

Connecticut  Univ.,  Storrs. 

A.  J.  Medine,  and  D.  B.  Porcella. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1511- 

1519,  June,  1980.  80  Ref. 

Descriptors:  'Eutrophication,  'Lakes,  'Nutrients, 
Phosphorus  compounds,  Phytoplankton,  Reviews, 
Aquatic  plants,  Great  Lakes,  Water  pollution  ef- 
fects, Sediments,  Model  studies,  Water  quality, 
Planning. 

A  review  of  recent  literature  on  eutrophication 
discusses  nutrient  loading  relationships,  correla- 
tions between  parameters  (primary  production, 
chlorophyll,  photosynthesis,  transparency,  and  nu- 
trient loading),  and  indices  of  eutrophication 
(oxygen  deficit,  areal  hypolimnetic  oxygen  deficit, 
summer  mean  and  maximum  chlorophyll  a,  and 
underwater  light  penetration).  Several  papers  on 
modeling  of  eutrophication  and  ecosystems  (espe- 
cially in  the  Great  Lakes)  were  useful  for  evaluat- 
ing planning  alternatives  for  water  quality  prob- 
lems and  for  understanding  interacting  processes. 
Sources  of  nutrients,  particularly  phosphorus  com- 
pounds, are  tributaries,  abandoned  farm  fields, 
urban  areas,  groundwater,  atmospheric  deposition, 
and  biological/physical/chemical  processes  in  sedi- 
ments and  in  lake  water.  Included  in  this  review 
are  the  effects  of  nutrients  on  phytoplankton,  phy- 
toplankton-macrophyte  dynamics,  and  restoration 
of  eutrophied  lakes.  (Cassar-FRC) 
W8 1-03486 


MARINE  AND  ESTUARINE  POLLUTION, 

California  State  Univ.,  Long  Beach. 

D.  J.  Reish,  G.  G.  Geesey,  T.  J.  Kauwling,  F.  G. 

Wilkes,  and  A.  J.  Meams. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1533- 

1575,  June,  1980.  5  Tab,  485  Ref 

Descriptors:  'Pesticides,  'Marine  animals,  'Micro- 
organisms, 'Toxicity,  Heavy  metals.  Oil  pollution. 
Pesticide  residues.  Literature  review.  Analytical 
techniques.  Pollutant  identification,  Food  chains, 
Biodegradation,  Effluents,  Sludge  disposal,  Birds, 
Aquatic  life.  Water  pollution  effects.  Invertebrates, 
Marine  biology.  Bacteria,  Pathology,  Microbial 
degradation.  Organic  compounds,  Phytoplankton. 

A  review  of  several  hundred  recent  articles  on 
marine  and  estuarine  pollution  begins  with  a  book 
on  invertebrates  as  indicators  of  pollution  and  sev- 
eral general  reviews.  Effects  of  pesticides  on 
marine  life  are  summarized  in  several  EPA  reports, 
bibliographies,  and  review  articles.  Individual 
papers  discuss  methods  for  identifying  pesticide 
residues,  the  acute  and  sublethal  effects  of  pesti- 
cides on  marine  organisms  (surveyed  in  a  table), 
bioaccumulation,  pesticide  residues  (summarized  in 
a  table  according  to  chemical,  organism  species, 
location,  and  concentration),  metabolism,  and  fate. 
Microorganisms,  both  as  pollutants  and  as  agents 
for  pollutant  biodegradation,  are  listed  in  tabular 
form.  A  table  relates  selected  elements,  including 
heavy  metals,  with  organism,  concentration  and 
locality.  Effects  of  complex  mixtures  such  as  indus- 
trial effluents  and  combinations  of  pollutants  are 
described.  Surveys,  both  baseline  and  in  polluted 
areas,  include  many  organisms  and  locations.  Other 
topics  in  this  review  are  disease  and  pathology  of 
marine  organisms  affected  by  pollutants  and  effects 
of  dredging,  dumping,  and  waste  water  sludge. 
Much  information  on  oil  pollution  has  been  pub- 
lished-90  papers  from  the  1979  Oil  Spill  Confer- 
ence; methods  of  determining  hydrocarbons  in 
marine  materials;  residues  found  in  waters,  sedi- 
ments, flora,  and  fauna;  the  role  of  microorganisms 
and  dispersants  in  cleaning  up  spills;  and  toxicity  to 
aquatic  life  and  birds.  (Cassar-FRC) 
W8 1-03488 


ENTRAINMENT    AND    IMPINGEMENT    AT 
COOLING  WATER  INTAKES, 


Oak  Ridge  National  Lab.,  TN.  Ecological  Sciences 

Information  Center. 

M.  S.  Uziel. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1616- 

1630,  June,  1980.  106  Ref. 

Descriptors:  'Aquatic  life,  'Intakes,  'Entrainment, 
Fish  behavior.  Fish  control,  Impingement,  Screens, 
Cooling  water,  Powerplants,  Phytoplankton,  Fish 
passages,  Model  studies.  Sampling,  Literature 
review.  Estuaries. 

The  problem  of  entrainment  and  impingement  of 
aquatic  life  at  cooling  water  intakes  is  reviewed.  In 
addition  to  general  reviews  and  bibliographies  on 
the  subject,  many  modeling  studies  are  summa- 
rized. Other  subjects  include  sampling  techniques 
for  fish  populations;  site  studies  at  power  plants  in 
both  marine  and  freshwater  systems  in  the  U.S. 
and  foreign  countries;  and  design  of  intake  systems, 
screens,  and  fish  passages  for  minimizing  impact  on 
aquatic  life.  Laboratory  studies  simulated  entrain- 
ment, measured  swim  speed  of  various  fish  species, 
and  observed  fish  behavior.  (Cassar-FRC) 
W8 1-03489 


EFFECTS  OF  POLLUTION  ON  FRESHWATER 
INVERTEBRATES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

A.  L.  Buikema,  Jr.,  and  E.  F.  Benfield. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1670- 
1686,  June,  1980.  3  Tab,  175  Ref 

Descriptors:  'Invertebrates,  'Toxicity,  'Organic 
compounds,  Metals,  Water  pollution  effects,  Daph- 
nia,  Literature  review.  Pesticides,  Copepods,  Am- 
phipoda,  Isopods,  Insects,  Mollusks,  Rotifers, 
Worms,  Crayfish,  Bioindicators,  Protozoa,  Clado- 


A  literature  review  of  1979  work  on  the  effects  of 
water  pollution  on  freshwater  invertebrates  in- 
cludes a  number  of  review  papers.  Research  on 
sublethal  effects  of  toxic  chemicals  on  different 
invertebrates  species  is  plentiful.  Controlled  sys- 
tems such  as  artificial  communities  have  been  used 
to  study  the  ecological  fate  of  several  pesticides 
and  arsenic.  Tables  list  the  acute  and  chronic  ef- 
fects of  chemicals  to  Daphnia  magna  and  the  ef- 
fects of  Cu  and  Ni  as  a  function  of  water  hardness 
on  Daphnia  pulicaria.  The  text  provides  many 
more  examples  of  toxicity  tests,  using  Cladocerans 
as  bioindicators.  Other  animals  used  in  toxicity 
tests  are  copepods,  crayfish,  amphipods,  isopods, 
insects,  mollusks,  rotifers,  worms,  and  protozoans. 
Chemicals  used  on  these  species  include  a  variety 
of  metals,  pesticides,  industrial  wastes,  petroleum 
fractions,  and  organic  compounds.  (Cassar-FRC) 
W8 1-03491 


FRESHWATER  MACROINVERTEBRATES, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  F.  Nalepa,  and  M.  A.  Quigley. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1686- 
1703,  June,  1980,  198  Ref 

Descriptors:  'Invertebrates,  'Insects,  'Bioindica- 
tors, Habitats,  Aquatic  fauna,  'Water  pollution  ef- 
fects, Literature  review,  Wastes,  Sediments, 
Benthic  fauna,  Sampling,  Monitoring. 

A  literature  review  discusses  1979  papers  on  the 
effects  of  water  pollution  and  habitat  alterations  on 
macroinvertebrates.  Work  is  continuing  on  inverte- 
brates as  bioindicators  of  pollution,  the  effects  of 
organic  and  other  wastes  (septic  effluents,  farm 
wastes,  and  mine  wastes),  and  the  impact  of  envi- 
ronmental alterations  (thermal  discharges,  entrain- 
ment in  power  plant  water  intakes,  stream  channel- 
ization, logging,  and  construction).  Many  other 
subjects  are  being  explored  by  various  authors: 
distribution  and  habitat  requirements,  production 
and  growth,  food  preferences  and  feeding  behav- 
ior, periodicity  and  drift  (particularly  insects),  in- 
teraction between  animals  and  sediment,  and  meth- 
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ods  of  sampling  in  the  benthos  and  water.  (Cassar- 
FRC) 
W8 1-03492 


EFFECTS  OF  POLLUTION  ON  FRESHWATER 
FISH, 

Environmental  Research  Lab.,  Duluth,  MN. 

R.  L.  Spehar,  R.  W.  Carlson,  A.  E.  Lemke,  D.  I. 

Mount,  and  Q.  H.  Pickering. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1703- 

1768,  June,  1980.  I  Tab,  401  Ref. 

Descriptors:  'Freshwater  fish,  'Toxicity,  'Ef- 
fluents, 'Organic  compounds,  'Heavy  metals. 
Water  pollution  effects,  Fish,  Pesticides,  Literature 
review,  Bioassay,  Herbicides,  Insecticides,  Water 
quality.  Dissolved  oxygen.  Oxygen,  Aquatic  ani- 
mals. Aquatic  life.  Sedimentation,  Industrial 
wastes,  Chlorination,  Pulp  and  paper  industry. 
Dam  construction.  Impoundments,  Land  use. 
Acidic  water.  Lakes,  Rivers. 

The  1979  literature  on  the  effects  of  pollution  on 
freshwater  fish  is  reviewed.  In  addition  to  individ- 
ual papers,  there  were  many  reviews  and  symposia 
presented  covering  all  phases  of  fish  toxicology.  A 
16-page  table  summarizes  the  acute  and  chronic 
toxicity  of  inorganic  pollutants  to  freshwater  fish, 
listing  pollutant,  species,  results,  type  of  exposure, 
temperature,  and  pH  and  hardness  of  the  water. 
This  is  accompanied  by  a  discussion  divided  into 
the  topics  of  dissolved  gases  (oxygen,  ozone,  am- 
monia, carbon  dioxide,  etc.),  pH  (or  response  to 
acidified  rainfall),  and  chemical  pollutants  (insecti- 
cides, herbicides,  inorganics,  heavy  metals,  poly- 
chlorinated  biphenyls,  crude  oil  and  derivatives, 
surfactants,  solvents,  polyaromatic  hydrocarbons, 
and  many  others).  The  effects  of  industrial  and 
municipal  effluents  on  fish  are  presented,  including 
chlorinated  water  and  pulp  and  paper  wastes.  The 
impact  of  physical  factors  is  also  discussed.  This 
includes  the  introduction  of  exotic  species,  dam 
construction,  land  use,  and  sedimentation.  (Cassar- 
FRC) 
W8 1 -03493 


EARLV  FOULING  BIOFILM  FORMATION  IN 
A  TURBULENT  FLOW  SYSTEM:  OVERALL 
KINETICS, 

Rhode  Island  Univ.,  Kingston. 

J.  Bryers,  and  W.  Characklis. 

Water  Research,  Vol  15,  No  4,  p  483-491,  April, 

1981.  14  Fig,  1  Tab,  26  Ref 

Descriptors:  'Fouling,  'Mathematical  studies, 
'Turbulent  flow.  Growth  kinetics,  Electric  power- 
plants.  Films,  Thin  films,  Biocontrol,  Kinetics, 
Heat  transfer,  Heat  resistance.  Fluid  friction,  Mi- 
croorganisms, Chemical  oxygen  demand,  Biomass. 

Fouling  of  electric  power  surface-condensers  costs 
the  United  States  power  industry  approximately 
$400  million/year  in  additional  fuel.  Research  was 
conducted  to  develop  a  biofilm  detection  method 
sensitive  to  the  early  stages  of  biofilm  formation  in 
turbulent  flow  systems  and  to  formulate  an  expres- 
sion for  the  net  biofilm  accumulation  rate  as  a 
function  of  microbial  activity  and  hydrodynamic 
parameters  during  the  early  stages  of  formation. 
An  empirical  expression  was  devised  to  describe 
the  rate  of  fouling  biofilm  development  from  clean 
surface  conditions  to  the  beginning  of  increased 
fluid  frictional  resistance.  A  continuous  stirred 
tank  reactor  with  an  internal  recycle  circuit  was 
used  for  the  experiments  to  simulate  turbulent  flow 
and  to  allow  control  of  the  biological  activity  in 
the  bulk  fluid.  The  primary  biofilm  accumulation 
rate  was  defined  by  a  first  order  expression  in 
which  the  rate  coefficient  was  dependent  upon  the 
concentration  of  the  suspended  biomass,  Reynolds 
number,  and  growth  rate  of  suspended  biomass. 
Experimental  results  showed  that  a  decrease  in 
initial  biofilm  accumulation  occurred  with  increas- 
ing Reynolds  number,  suggesting  that  particle  flux 
from  the  bulk  fluid  is  one  rale  process  which 
contributes  to  the  net  biofilm  COD  accumulation. 
(Geiger-FRC) 
W8 1 -03494 
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Group  5C— Effects  Of  Pollution 

DISTRIBUTION  OF  HYDROCARBONS  IN 
THE  OYSTER,  PINCTADA  MARGARATIFERA, 
ALONG  THE  COAST  OF  KUWAIT, 

Kuwait  Inst,  for  Scientific  Research. 

V.  C.  Anderlini,  L.  Al-Harmi,  B.  W.  De  Lappe,  R. 

W.  Risebrough,  and  W.  Walker. 

Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  57-62. 

February,  1981.  4  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Hydrocarbons,  Oil  tankers,  *Coastal 
waters.  Oil  industry,  *Oil  pollution,  Oil  spills, 
Water  pollution  effects,  *Oysters,  'Kuwait. 

A  survey  was  undertaken  to  obtain  preliminary 
data  on  the  present  levels  of  petroleum  and  hydro- 
carbon contamination  in  the  coastal  waters  of 
Kuwait.  The  oyster,  Pinctada  margaratifera,  was 
used  as  an  indicator  species.  Because  of  the  high 
density  of  tanker  traffic  in  the  Arabian  Gulf,  the 
local  marine  environment  is  exposed  to  high 
chronic  levels  of  oil  pollution.  The  oysters  were 
obtained  at  depths  of  4  to  10  m  at  six  sites  in 
September  and  October  of  1978.  Levels  of  petro- 
leum-derived hydrocarbons  were  highest  at  a  sam- 
pling site  near  a  major  oil  loading  facility.  The 
effects  of  dispersants  used  to  treat  minor  oil  spills 
could  not  be  determined.  Levels  of  total  petro- 
leum-type hydrocarbons  in  oysters  at  this  site  were 
equivalent  to  those  in  mussels  from  harbors,  bays, 
and  the  urban  coastal  areas  of  California.  Levels  of 
DDE  and  PCB  in  Kuwait  oysters  were  compara- 
ble to  levels  found  in  relatively  unpolluted  areas  of 
North  America.  (Small-FRC) 
W8 1-03496 


INFLUENCE  OF  REPRODUCTIVE  ACTIVITY 
ON  TOXICITY  OF  PETROLEUM  HYDROCAR- 
BONS TO  GHOST  CRABS, 

South  Carolina  Univ.,  Columbia. 
L.  Jackson,  T.  Bidleman,  and  W.  Vernberg. 
Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  63-65, 
February,  1981.  2  Tab,  23  Ref. 

Descriptors:  *Crabs,  *Crude  oil,  'Toxicity,  Labo- 
ratory equipment.  Sublethal  effects.  Gills,  Petro- 
leum hydrocarbons. 

The  importance  of  reproductive  state  relative  to 
the  toxicity  of  a  water-soluble  fraction  of  Kuwait 
crude  oil  to  ghost  crabs,  Ocypode  quadrata,  was 
investigated.  Sexually  mature  crabs  were  collected 
at  Pawley's  Island,  South  Carolina,  and  exposed  in 
the  laboratory  to  solutions  of  seawater  and  Kuwait 
crude  oil.  Reproductively  active  individuals  were 
more  susceptible  to  low  concentrations  of  oil  than 
were  those  individuals  not  reproductively  active. 
Oil  did  not  appear  to  have  entered  any  tissues  apart 
from  the  gills,  nor  was  the  uptake  in  active  animals 
any  higher  than  the  uptake  in  non-reproductively 
active  animals.  An  aromatic  ratio  was  developed  in 
an  attempt  to  provide  a  measure  of  the  differential 
accumulation  of  WSF  aromatic  compounds.  A 
change  in  this  ratio  would  reflect  differential  accu- 
mulation of  aromatic  compounds.  The  aromatic 
ratio  for  Kuwait  crude  is  0.558,  while  that  for  the 
initial  WSF  actually  dropped  considerably 
throughout  the  course  of  the  experiment,  presum- 
ably as  a  consequence  of  the  gradual  volatilization 
of  the  lighter  aromatic  compounds.  (Small-FRC) 
W81-03499 


ACCLIMATION  TO  LEAD  IN  THE  FRESH- 
WATER ISOPOD  ASELLUS  AQUATICUS, 

Preston  Polytechnic  (England).  Biology  Div. 
J.  Eraser. 

Oecologia,  Vol  45,  No  3,  p  419-420,  June,  1980.  2 
Tab,  13  Ref. 

Descriptors:  'Lead,  'Isopods,  'Resistance,  Water 
pollution  effects,  Asellus  aquaticus,  Metals,  Heavy 
metals.  Aquatic  animals,  Crustaceans,  Inverte- 
brates. 

Lead  tolerant  and  non-tolerant  populations  of  the 
freshwater  isopod  Asellus  aquaticus  were  exposed 
to  5  concentrations  of  lead,  100  to  800  mg  per  liter, 
with  and  without  5  days  pretreatment  with  0.1  mg 
Pb  per  liter.  In  larger  animals,  7-10  mm,  mortality 
rates  were  as  follows:  non-tolerant,  without  pre- 
treatment, 87%;  non-tolerant,  with  pretreatment, 
61%;  tolerant,  without  pretreatment,  48%;  and  tol- 


erant, with  pretreatment,  74%.  Smaller  animals,  4- 
6  mm,  were  generally  more  susceptible.  Mortality 
rates  were  as  follows:  non-tolerant,  without  pre- 
treatment, 96%;  non-tolerant,  with  pretreatment, 
81%;  tolerant,  without  pretreatment,  74%;  and  tol- 
erant, with  pretreatment,  77%.  Results  suggest  that 
tolerance  is  not  genetic,  but  may  be  achieved  by 
exposure  at  a  juvenile  stage.  Larger  tolerant  ani- 
mals pretreated  with  low  levels  of  lead  showed 
greater  mortality  upon  further  exposure.  (Cassar- 
FRC) 
W8 1-035 10 


CORRELATION  OF  ALKALINITY  AND  THE 
DISTRIBUTION  OF  POTAMOGETON  IN  NEW 
ENGLAND, 

Boston  State  Coll.,  MA.  Dept.  of  Biology. 

C.  B.  Hellquist. 

Rhodora,  Vol  82,  No  830,  p  331-344,  April,  1980.  3 

Fig,  2  Tab,  20  Ref 

Descriptors:  'Alkalinity,  'Acidic  water,  'Pond- 
weeds,  Distribution  patterns.  Aquatic  plants, 
Rivers,  Water  pollution  effects,  New  England,  Al- 
kaline water.  Aquatic  weeds,  Weeds,  Water  qual- 
ity. Nutrients. 

The  ranges  of  the  species  of  Potamogeton  in  New 
England  were  related  to  the  chemical  properties  of 
the  water  in  which  they  grow,  specifically  to  alka- 
linity measured  as  bicarbonate.  Sampling  was  done 
at  321  sites  in  rivers,  ponds,  and  streams.  Waters 
were  classified  into  6  groups  by  alkalinity  and 
Potamogeton  species.  Group  I  was  the  acidic 
group;  Groups  II-IV,  moderately  alkaline;  Group 
V,  alkaline;  and  Group  VI,  very  alkaline.  Compari- 
sons with  a  similar  study  showed  that  New  Eng- 
land species  generally  tolerated  lower  alkalinities 
than  their  counterparts  in  Minnesota.  (Cassar- 
FRC) 
W8 1-035 13 


EFFECTS  OF  ELEVATED  TEMPERATURE  ON 
GROWTH  AND  SURVIVAL  OF  SMALL- 
MOUTH  BASS, 

Tennessee  Valley  Authority,  Decatur,  AL.  Bioth- 

ermal  Research  Station. 

W.  B.  Wrenn. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  6,  p  617-625,  November,  1980.  2  Fig, 

4  Tab,  19  Ref 

Descriptors:  'Bass,  'Water  temperature,  'Growth, 
Fishing,  Temperature,  Fish,  Climate,  Survival, 
Thermal  pollution,  Powerplants,  Ecological  ef- 
fects. 

The  primary  objective  of  the  study  was  to  deter- 
mine the  annual  effect  of  elevated  temperature  on 
the  growth  and  survival  of  juvenile  smallmouth 
bass  at  the  southern  limits  of  their  native  range. 
The  study  was  also  intended  to  promote  further 
development  of  numerical  temperature  criteria  for 
this  species  in  accordance  with  procedures  recom- 
mended by  the  Environmental  Protection  Agency. 
The  fish  grew  substantially  at  temperatures  both 
above  and  below  the  optimum  range  of  25-29C,  but 
it  was  not  possible  to  determine  a  single  optimum 
level.  At  the  highest  treatment  temperature,  70% 
of  the  annual  growth  occurred  at  temperatures 
outside  this  acceptable  range.  When  the  tempera- 
ture criteria  are  being  developed  for  this  important 
commercial  species,  key  temperatures  must  be  con- 
sidered for  growth,  survival  and  reproduction.  The 
acceptable  mean  weekly  average  temperature 
(MWAT)  for  the  growth  was  32-33  degrees  C, 
even  though  this  species  will  tolerate  elevated  tem- 
peratures just  as  the  largemouth  bass  can,  even  at 
the  southern  limits  of  the  native  range.  (Baker- 
FRC) 
W81-03516 


THE  HISTORY  OF  TWO  LINKED  BUT  CON- 
TRASTING LAKES  IN  NORTH  WALES  FROM 
A  STUDY  OF  POLLEN,  DIATOMS,  AND 
CHEMISTRY  IN  SEDIMENT  CORES, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Plant  Biology. 

J.  K.  Elner,  and  C.  M.  Happey-Wood. 

Journal    of   Ecology,    Vol    68,    No    1,    p    95-121, 

March,  1980.  20  Fig,  1  Tab,  38  Ref 


Descriptors:  'Lakes,  'Sedimentology,  'Copper, 
Mining,  'Wales,  Eutrophication,  Water  pollution 
effects.  Diatoms,  Algae,  Aquatic  algae,  Chryso- 
phyta,  Bioindicators,  Pollen. 

Two  lakes  in  northern  Wales,  linked  by  a  sinall 
river,  but  differing  in  trophic  state,  were  studied 
using  long  sediment  cores.  The  upper  lake,  Llyn 
Peris,  is  oligotrophic;  the  lower  lake,  Llyn  Padam, 
is  more  eutrophic,  with  a  rate  of  primary  produc- 
tion 5  times  greater.  The  sediment  cores,  analyzed 
by  magnetic  susceptibility,  pigment  analysis,  Pb210 
dating,  pollen  profiles,  radiocarbon  and  geomagne- 
tic dating,  diatom  profiles,  and  chemical  profiles, 
revealed  a  6,000  year  history  in  Padarn  and  a  900 
year  history  in  Peris.  The  principal  changes  in  the 
diatom  communities  in  Llyn  Padarn  are  probably 
the  result  of  vegetational  changes.  During  the 
Pinus  forest  stage,  Melosira  were  dominant;  de- 
ciduous forest  stage,  Cyclotella;  deforestation 
stage,  Asterionella;  and  heath  and  grassland  stage, 
Cyclotella.  Llyn  Peris  was  similar  to  Llyn  Padarn 
until  copper  and  slate  mining  was  introduced  into 
the  area.  At  that  time  the  Cyclotella  community 
changed  to  Rhizosolenia.  When  mining  activities 
stopped,  Chrysophyceae  became  dominant  and 
have  remained  so.  Chemical  profiles  reflect  the 
copper  input  into  the  sediment.  (Cassar-FRC) 
W81-03517 


THE  QUANTITATIVE  IMPACT  OF  PH,  BIO- 
PRODUCTION,  AND  HG-CONTAMINATION 
ON  THE  HG-CONTENT  OF  FISH  (PIKE), 

National  Swedish  Environmental  Protection 
Board,  Uppsala  (Sweden).  Limnological  Survey. 
L.  Hakanson. 

Environmental  Pollution  (Series  B),  Vol  1,  No  4,  p 
285-304,  1980.  6  Fig,  9  Tab,  35  Ref 

Descriptors:  'Mercury,  *Fish,  'Pike,  Trophic 
level.  Hydrogen  ion  concentration.  Mathematical 
studies.  Methyl  mercury,  Equations,  Lakes, 
'Sweden,  Sediment,  Water  pollution,  Productivity, 
Nutrients,  Limnology,  Planning,  Forecasting, 
Water  pollution  control. 

An  equation  was  developed  and  tested  to  predict 
the  content  of  methyl  mercury  in  a  1  kg  pike  using 
three  variables:  mercury  content  of  the  surface 
sediment,  pH  of  the  water  system,  and  bioproduc- 
tion  index.  Higher  methylmercury  levels  were 
found  in  fish  from  waters  with  low  productivity, 
low  pH,  and  high  water  and  sediment  Hg  load. 
Comparison  with  observed  results  indicated  that 
all  three  factors  must  be  considered  to  obtain  a 
reliable  estimate  of  methylmercury  in  fish.  The 
equation  was  used  to  explain  the  fact  that  fish  in 
lakes  receiving  no  Hg-contaminated  waste  water 
may  nevertheless  have  high  methylmercury  levels 
if  the  lakes  are  acid  and  poor  in  productivity. 
Cleaning  up  a  lake  by  reducing  sewage  input  was 
shown  to  increase  methylmercury  content  of  fish 
because  bioproductivity  is  decreased  and  pH  low- 
ered. (Cassar-FRC) 
W81-03519 


TEMPERATURE  STRUCTURE  AND  WATER 
CHEMISTRY  OF  THE  CALDERA  LAKE  OSK- 
JUVATN,  ICELAND, 

Marine  Research  Inst.  Reykjavik  (Iceland). 

J.  Olafsson. 

Limnology  and  Oceanography,  Vol  25,  No  5,  p 

779-788,  September,   1980.  2  Fig,  5  Tab,  36  Ref 

Descriptors:  'Water  pollution  effects,  'Lakes, 
♦Oligotrophy,  'Water  temperature,  'Lake  Oskju- 
vatn.  Dissolved  solids.  Volcanoes,  Aquatic  life, 
Phytoplankton,  Algae,  Diatoms,  Protozoa,  'Ice- 
land, Trace  metals.  Hydrogen  ion  concentration, 
Limnology,  Dissolved  oxygen.  Nutrients,  Thermal 
properties.  Water  pollution  sources. 

Lake  Oskjuvatn,  Iceland,  created  in  1875  by  vol- 
canic eruption  and  the  scene  of  subsequent  erup- 
tions in  1921  to  1926,  showed  a  phytoplankton 
count  of  only  0.01  mg  per  liter  at  the  summer 
maximum.  Dominant  were  the  diatom,  Melosira 
islandica,  and  chlorophyta  with  a  few  chrysomon- 
ads.  Only  a  few  individual  protozoans  constituted 
the  zooplankton.  As  a  result  of  the  volcanic  emana- 
tions, dissolved  solids  concentration  was  high,  984 
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mg  per  liter,  but  evenly  distributed  in  this  oligotro- 
phic  lake.  Results  were  (in  mg  per  liter):  bicarbon- 
ate, 144  -I-  or  -  3;  chloride,  22.3  +  or  -  0.8;  sulfate, 
450  -)-  or  -  4;  fluoride,  0.90  +  or  -  0.04;  sodium, 
145  +  or  -  2;  potassium,  8.6  +  or  -  0.2;  calcium, 
80.0  +  or  -  1.2;  magnesium,  23.6  +  or  -  4;  silicate, 
110  -(-  or  -  3;  and  lithium  0.04.  Trace  metal  con- 
centrations were  measured  at  the  surface  and  at  18 
meters  depth  in  micrograms  per  liter;  Fe,  1,750  and 
4,400;  Mn,  1 14  and  204;  Zn,  4.3  and  4.7,  and  Cu, 
3.5  and  7.9.  The  pH  varied  from  7.3  at  the  surface 
to  6.7  at  80  meters  depth;  oxygen  saturation  varied 
from  86  -  94%  at  the  surface  to  about  45%  near  the 
bottom.  Nutrients  were  quite  variable  in  the  mar- 
ginal springs,  but  evenly  distributed  in  the  lake. 
Phosphate-phosphorus  was  1.2  microgram-atoms 
per  liter  and  nitrate-nitrogen,  0.3  microgram-atoms 
per  liter.  At  one  sampling  station,  water  tempera- 
ture varied  from  6.35C  on  the  surface  to  3.83  at 
200  meters  depth.  At  another  station  10.2C  was 
measured  on  the  bottom,  indicative  of  thermal 
activity.  (Cassar-FRC) 
W81-03521 


THE  INVESTIGATION  OF  OIL  INDUSTRY  IN- 
FLUENCES ON  TROPICAL  MARINE  ECOSYS- 
TEMS, 

Field  Studies  Council,  Pembroke  (England).  Oriel- 
ton  Field  Centre. 
J.  M.  Baker. 

Marine  Pollution  Bulletin,  Vol  12,  No  1,  p  6-10, 
January,  1981.  2  Fig,  8  Ref 

Descriptors:  *Oil  spills,  'Environmental  effects, 
•Tropical  regions.  Oil  pollution,  Nigeria,  Indone- 
sia, Ecology,  Marine  animals.  Marine  plants,  Man- 
grove swamps.  Water  pollution  effects. 

Although  much  information  has  been  published  on 
the  effects  of  oil  pollution  in  temperate  zones,  little 
of  this  knowledge  can  be  applied  to  the  tropical 
zones.  The  basic  biology  of  tropical  marine  ecosys- 
tems is  not  well  known,  and  reliable  statistics  on 
the  economic  importance  of  the  shallow  tropical 
seas  and  mangrove  swamps  are  probably  underesti- 
mated. Considerable  physical  hardships  are  en- 
countered by  investigators  during  studies  in 
remote,  hot  areas.  An  on-site  survey  was  done, 
primarily  by  Indonesian  and  U.K.  organizations 
and  scientists  after  the  Showa  Maru  spill  off  Indo- 
nesia, January  6,  1975.  Sediment  and  water  samples 
showed  little  petroleum  hydrocarbon  contamina- 
tion, but  many  mangroves  and  associated  fauna 
were  dead  or  contaminated,  especially  in  sheltered 
bays.  Some  preliminary  ecological  studies  were 
also  begun  after  a  Nigerian  well  blew  on  January 
27,  1980.  Further  study  of  the  impact  of  oil  pollu- 
tion in  tropical  regions  is  needed  to  prepare  for  oil 
exploration  in  these  parts  of  the  world.  (Cassar- 
FRC) 
W81-03523 


EFFECTS  OF  DECREASED  PH  ON  MARINE 
ORGANISMS, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

J.  Knutzen. 

Marine  Pollution  Bulletin,  Vol  12,  No  1,  p  25-29, 

January,  1981.  1  Fig,  1  Tab,  43  Ref. 

Descriptors:  *Hydrogen  ion  concentration, 
•Marine  animals,  'Marine  algae.  Algae,  *Acidic 
water.  Water  pollution  effects.  Chemical  reactions, 
Toxicity,  Calcification,  Shells. 

A  review  of  the  literature  on  effects  of  pH  on 
marine  life  concluded  that  pH  in  open  seawater 
should  not  deviate  more  than  +  or  -  0.1-0.2  units 
from  normal  (7.8-8.2,  rarely  below  7.6).  Although 
there  is  little  evidence  that  a  decrease  of  0.5-1.0 
units  is  harmful,  few  long  term  or  life  cycle  studies 
are  on  record.  pH  decreases  may  result  from  indus- 
trial discharge,  particularly  from  scrubbing  flue 
gases  in  coal-fired  plants.  Further  research  is  nec- 
essary on  many  aspects.  Lowered  pH  can  influence 
sea  water  chemistry  (equilibrium  between  complex 
and  simple  metal  ions,  change  of  amphoteric  sub- 
stances, solubility,  and  carbonic  acid  equilibrium). 
Little  data  is  available  on  chronic  toxicity  and  life 
cycle  bioassay,  differences  in  species  tolerance, 
shell  calcification  or  dissolution  of  marine  animals 


and  algae,  and  synergistic  effect  upon  toxic  sub- 
stances. (Cassar-FRC) 
W81-03525 


HEAVY  METALS,  ORGANOCHLORINE  PES- 
TICIDES AND  PCB'S  IN  GREEN  MUSSELS, 
MULLETS,  AND  SEDIMENTS  OF  RIVER 
MOUTHS  IN  THAILAND, 

Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03526 


EFFECTS  OF  PENTACHLOROPHENOL  ON 
FIELD-  AND  LABORATORY-DEVELOPED  ES- 
TUARINE  BENTHIC  COMMUNITIES, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 

M.  E.  Tagatz,  J.  M.  Ivey,  N.  R.  Gregory,  and  J.  L. 

Oglesby. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  1,  p  137-143,  1981.  4  Tab, 

5  Ref 

Descriptors:  *Benthic  fauna,  PCP,  *Water  pollu- 
tion effects.  Population  exposure.  Animal  popula- 
tions, *Pentachiorophenol,  Chlorinated  hydrocar- 
bons, Mollusks,  Annelids,  Aquatic  animals,  Estuar- 
ine  environment,  'Environmental  effects. 

The  effects  of  pentachlorophenol  (PCP)  on  estuar- 
ine  benthic  communities  of  natural  and  laboratory 
origin  were  examined  in  1-week  exposure  tests. 
After  the  test  period,  animals  were  collected  with  a 
1  mm-mesh  sieve  and  identified.  Levels  of  PCP  in 
water  from  tanks  containing  field-developed 
benthic  communities  ranged  from  non-detectable 
to  141  micrograms/liter,  and  in  tanks  containing 
laboratory-developed  communities,  from  1.1  to  140 
micrograms/liter.  Field  grown  benthic  communi- 
ties yielded  346  animals  representing  6  phyla  and 
32  species,  while  laboratory-raised  communities 
yielded  800  animals  representing  5  phyla  and  24 
species.  A  two-way  analysis  of  variance  revealed 
some  differences  in  the  effect  of  PCP  concentra- 
tion between  field  and  laboratory  communities. 
Community  structure  was  significantly  altered  by 
141  micrograms  PCP/liter  (field)  and  140  micro- 
grams/liter (laboratory).  Mollusks  exposed  to  the 
highest  levels  of  PCP  were  significantly  affected  in 
communities  developed  in  the  field.  Effects  of  PCP 
on  annelids  were  species  dependent.  No  significant 
differences  were  noted  in  arthropod  and  chordate 
populations  of  PCP-exposed  and  control  benthic 
communities  of  either  field  or  laboratory  origin. 
(Geiger-FRC) 
W81-03567 


EFFECTS  OF  ROUNDUP  HERBICIDE  ON 
DIATOM  POPULATIONS  IN  THE  AQUATIC 
ENVIRONMENT  OF  A  COASTAL  FOREST, 

Northwest  Ecological  Animal  Research  Ltd.,  Van- 
couver (British  Columbia). 
D.  S.  Sullivan,  T.  P.  Sullivan,  and  T.  Bisalputra. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  1,  p  91-96,  1981.  3  Fig,  17 
Ref 

Descriptors:  'Diatoms,  'Herbicides,  'Water  pollu- 
tion effects.  Algae,  Aquatic  populatiorjs,  Pesticides, 
Glyphosate,  Environmental  effects.  Coniferous 
forests,  Phytoplankton,  Streams,  Coastal  forest. 

The  postemergence  herbicide.  Roundup  (glypho- 
sate), was  applied  aerially  and  manually  to  small 
streams  running  through  a  coastal  Douglas  fir 
plantation  in  British  Columbia  to  determine  the 
effects  of  the  compound  on  aquatic  diatom  popula- 
tions. The  herbicide  was  applied  aerially  at  a  rate 
of  2.2  kg  a.i./ha,  and  slide  and  sediment  samples 
were  taken  to  identify  and  count  diatom  popula- 
tions. In  a  second  experiment.  Roundup  was  ap- 
plied manually  to  a  stream  at  a  field  dose  of  2.2  kg/ 
ha  and  at  ten  times  this  dose  further  downstream. 
Slide  samples  from  the  manually  sprayed  stream 
were  collected  and  examined  as  in  the  first  experi- 
ment. Sediment  samples  from  the  aerially  sprayed 
area  generally  contained  a  greater  density  of  dia- 
toms than  those  from  the  control  area.  Coloniza- 
tion of  slides  by  diatoms  in  both  the  aerially- 
sprayed  and  manually-sprayed  areas  was  extremely 
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low;  however,  this  was  attributed  to  environmental 
differences  rather  than  to  effects  of  herbicide  treat- 
ment. While  laboratory  studies  may  be  used  to 
determine  the  effects  of  pesticides  on  unicultures  of 
algae,  field  studies  are  recommended  to  take  into 
account  synergistic  and  interspecific  responses  that 
may  occur  in  the  environment.  (Geiger-FRC) 
W81-03568 


INFLUENCE  OF  CHROMIUM(VI)  UPON 
STREAM  EPHEMEROPTERA  IN  THE  PRE- 
ALPS, 

Milan  Univ.  (Italy).  1st.  di  Zoologia. 
M.  C.  Ramusino,  G.  Pacchetti,  and  A.  Lucchese. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  2,  p  228-232,  1981.  2  Fig,  1 
Tab,  8  Ref. 

Descriptors:  'Chromium,  'Stream  biota,  'Toxic- 
ity, Streams,  Alpine  regions,  Insects,  Mountains, 
Benthos,  Metal-finishing  wastes.  Industrial  wastes. 
Heavy  metals.  Aquatic  life. 

Variations  in  Ephemeroptera  larvae  populations 
were  studied  in  a  typical  pre-alpine  watercourse, 
the  Grua  Stream.  This  stream  arises  from  Mount 
Zaccaro  850  m  above  sea  level  and  flows  into  the 
Agogna  near  Borgomanero,  308  m  above  sea  level. 
Tributaries  enter  the  stream  4  km  downstream 
from  its  source,  carrying  with  them  pollutants 
from  industrial  areas  where  metals  are  galvanized. 
The  presence  of  Cr  (VI)  caused  several  changes  in 
the  Ephemeroptera  larvae  populations.  It  was  con- 
cluded that  the  Ephemeroptera  larvae  are  good 
indicators  of  the  deep  crises  affecting  benthos  in 
the  Grua  Stream.  E.  torrentium  and  Rhithrogena 
semicolorata  were  hardly  found  in  the  Cr  polluted 
areas  at  all,  whereas  they  were  found  in  the  non- 
polluted  parts  of  the  stream.  Ecdyonurus  helveti- 
cus,  Habrophlebia  umbratilis,  Baetis  rhodani  and 
Baetis  gemellus  were  apparently  not  affected. 
(Baker-FRC) 
W8 1-03570 


VERTICAL  RESPONSES  OF  ATLANTIC 
CROAKER  TO  GAS  SUPERSATURATION  AND 
TEMPERATURE  CHANGE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Wildlife  and  Fisheries  Sciences. 

G.  W.  Chamberlain,  W.  H.  Neill,  P.  A. 

Romanowsky,  and  K.  Strawn. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  6,  p  737-750,  November,  1980.  10  Fig, 

1  Tab,  31  Ref 

Descriptors:  'Supersaturation,  'Temperature  ef- 
fects, 'Fish  behavior,  Nitrogen,  Oxygen,  Fish 
physiology,  Dissolved  oxygen,  Statistical  models. 

The  initial  vertical  responses  of  Atlantic  croaker  to 
various  conditions  of  gas  saturation  and  tempera- 
ture change  were  evaluated.  The  relative  responses 
of  the  fish  to  nitrogen,  oxygen,  and  air  supersatura- 
tion were  investigated.  The  effects  of  temperature 
were  explored  both  singly  and  in  combination  with 
supersaturation.  Many  of  the  responses  observed  in 
the  croaker  to  gas  supersaturation  matched  the 
responses  described  by  other  researchers  who  have 
studied  the  effects  of  swim-bladder  volume  manip- 
ulation in  other  fish.  This  suggests  that  gas  supersa- 
turation may  influence  swim-bladder  volume. 
Models  were  used  to  statistically  relate  changes  in 
vertical  distribution  of  the  fish  to  linear  combina- 
tions of  the  measured  experimental  variables.  The 
most  successful  model  suggested  that  the  vertical 
displacement  of  the  fish  was  linearly  related  to  the 
square  of  ambient  temperature,  concentration  of 
dissolved  oxygen,  and  average  rate  of  change  in 
oxygen's  percent  saturation  during  the  interval 
preceding  the  observation.  (Small-FRC) 
W81-03573 


NITROGEN    AND    PHOSPHORUS    IN    THE 
SEDIMENTS  OF  LAKE  ROTORUA, 

Marine  Dept.,  Rotorua  (New  Zealand).  Fisheries 

Research  Div. 

G.  R.  Fish,  and  I.  A.  Andrew. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research,  Vol  14,  No  2,  p  121-128,  1980.  6  Tab,  30 

Ref 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  *Phosphorus,  'Nitrogen,  'Bottom 
sediments,  *Lake  sediments.  Sediment-water  inter- 
faces, Eutrophic  lakes,  Eutrophication,  Water  pol- 
lution effects,  *New  Zealand,  Lake  Rotorua. 

The  distribution  of  nitrogen  and  phosphorus  within 
sediment  cores  retrieved  from  Lake  Rotorua  (New 
Zealand)  during  1976-79  was  determined.  Meas- 
urements were  made  at  approximately  1  cm  depth 
intervals  in  10  short  sediment  cores.  Concentra- 
tions were  high  at  the  surface  and  fell  to  more 
constant  values  about  20  cm  below  the  surface. 
The  season  of  retrieval  or  the  location  of  the 
sampling  site  did  not  influence  the  measurements. 
An  estimate  of  the  material  dissolved  in  the  inter- 
stitial water  was  obtained  by  analyzing  the  liquid 
fraction  of  diluted  sediment  samples  after  the  solids 
had  been  separated  by  centrifugation.  Soluble  salts 
did  not  seem  to  be  lost  to  the  lake  water.  Samples 
of  sediments  from  Lake  Rotoiti  and  from  below 
the  layer  of  Rotomahana  Mud  in  Lake  Rotorua 
had  consistently  lower  concentrations.  These  lake 
areas  are  less  eutrophic  than  Rotorua,  in  general. 
Only  an  insignificant  proportion  of  the  nitrogen 
and  phosphorus  present  in  the  sediments  seemed  to 
be  lost  to  the  overlying  lake  water  when  it  was 
oxygen  depleted  during  summer  stratification. 
(Small-FRC) 
W8 1-03575 


NEARSHORE  DREDGE-SPOIL  DUMPING 
AND  CADMIUM,  COPPER,  AND  ZINC 
LEVELS  IN  A  DERMESTID  SHRIMP, 

Hawaii  Univ.,  Honolulu.  Environmental  Center. 

W.  N.  Albrecht,  C.  A.  Woodhouse,  and  J.  N. 

Miller. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  2,  p  219-223,  1981.  2  Tab, 

8Ref 

Descriptors:  'Shrimp,  'Heavy  metals,  'Dredging, 
Spoil  banks.  Crustaceans,  Aquatic  life.  Cadmium, 
Copper,  Zinc,  Accumulation,  Sediments,  Estuaries. 

Cadmium,  copper,  and  zinc  residue  levels  were 
evaluated  in  a  control-site  population  and  a  dredge 
spoil  dumping-site  population  over  a  period  of  two 
years'  active  dumping  to  determine  any  modifica- 
tion in  the  bioaccumulation  of  these  metals  in  the 
dermestid  shrimp.  The  results  indicated  that  the 
amount  of  total  metals  recovered  did  not  yield 
much  insight  into  any  dynamic  ecological  process- 
es which  may  have  been  altered  by  the  dredge 
spoil  dumping.  In  the  animals  examined  in  the 
second  year  at  both  the  control  site  and  the  dump- 
site,  there  was  a  noticeable  redistribution  of  metals, 
with  cadmium  displacing  copper  in  the  tissues.  The 
zinc  content  as  a  percentage  of  the  total  remained 
constant  over  the  two  year  period.  Since  there  was 
no  apparent  variation  in  the  distribution  of  cadmi- 
um, zinc,  or  copper  in  either  the  control  or  the 
dumpsite  groups  it  can  be  concluded  that  shrimp  in 
the  dumpsite  area  did  not  excessively  accumulate 
these  metals.  Dredge  spoil  dumping  may  have  had 
an  effect  on  the  relative  distribution  of  metals 
within  the  shrimp,  with  cadmium  substituting  for 
copper,  but,  on  the  other  hand,  the  analyses  may 
have  detected  a  trend  quite  independent  of  dredge 
spoil  disposal  in  the  area.  (Baker-FRC) 
W8 1-03587 


TOXICITY  OF  OZONATED  ESTUARINE 
WATER  TO  JUVENILE  BLUE  CRABS  (CAL- 
LINECTES  SAPIDUS)  AND  JUVENILE  AT- 
LANTIC MENHADEN  (BREVOORTIA  TYRAN- 

NUS), 

Academy    of  Natural    Sciences   of  Philadelphia, 

Benedict,  MD.  Benedict  Estuarine  Lab. 

L.  B.  Richardson,  and  D.  T.  Burton. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  2,  p  171-178,  1981.  2  Fig,  2 

Tab,  21  Ref 

Descriptors:  'Ozonation,  'Aquatic  life,  'Estuaries, 
Saline  water.  Crabs,  Crustaceans,  Menhaden,  Fish, 
Powerplants,  Ozone,  Toxicity. 

This  study  was  initated  to  provide  baseline  infor- 
mation on  the  toxicity  of  ozonated  estuarine  water 
to  two  representative  species  the  blue  grass  carb, 
Callinectes  sapidus  Rathbun,  and  the  Atlantic  men- 


haden, Brevoortia  tyrannus  Latrobe.  Crabs  were 
continuously  exposed  to  ozone-producing  oxidants 
at  concentrations  of  0. 1 13  to  0.674  mg/liter  for  144 
hr.  Atlantic  menhaden  were  exposed  at  concentra- 
tions from  0.79  to  0.324  mg/liter  for  96  hr.  The 
modeling  equation  constructed  from  the  results  of 
the  experimentation  indicates  that  ozone-producing 
oxidant  concentration  and  the  natural  logarithm  of 
time  are  the  only  significant  independent  variables 
for  predicting  the  mortality  of  the  crab  species 
during  continuous  exposure  to  ozone-producing 
oxidants.  Mortality  increased  logarithmically  par- 
allel to  the  exposure  time  axis  and  in  the  flattened 
sigmoid  fashion  characteristic  of  the  arcsine  func- 
tion along  the  concentration  axis.  However,  con- 
centration was  the  more  important  of  the  two 
variables.  For  the  Atlantic  menhaden,  however, 
mortality  was  significantly  affected  by  the  dose 
concentration  terms.  (Baker-FRC) 
W81-03589 


5D.  Waste  Treatment  Processes 


WASTE  WATER  TREATMENT  METHOD 
USING  ACTIVATED  CARBON, 

Asahi    Kasei    Kogyo    Kabushiki    Kaisha,    Osaka 

(Japan). 

Y.  Tagashira,  H.  Takagi,  and  K.  Inagaki. 

U.S.  Patent  No  4,203,835,  10  p,  3  Fig,  5  Tab,  6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  994,  No  3,  p  984,  May  20,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment. 
Water  pollution  treatment,  'Separation  techniques. 
Industrial  wastes,  'Activated  carbon,  Adsorption, 
Copper,  Ammonia,  Regeneration,  Wet  oxidation. 

A  method  for  effectively  treating  waste  water  dis- 
charged from  the  ammoxidation  process  for  the 
production  of  acrylonitrile  comprises  treating  the 
waste  water  or  a  preliminary  oxidized  liquid  of 
waste  water  with  activated  carbon  in  an  adsorption 
and  separation  zone.  The  spent  carbon  slurry  from 
the  adsorption  and  separation  is  subjected  to  wet 
oxidation  in  the  presence  of  copper  values  and 
ammonium  ions  at  a  pH  of  not  higher  than  5  in  a 
regeneration  zone  to  regenerate  the  spent  carbon. 
The  regenerated  activated  carbon  is  recycled  to 
the  absorption  and  separation  zone.  The  rate  of 
regeneration  of  the  spent  carbon  can  be  further 
increased  by  adjusting  the  amount  of  copper  values 
to  at  least  1,000  ppm.  Thus  the  waste  water  can  be 
effectively  treated  and,  at  the  same  time,  the  spent 
carbon  can  be  regenerated  with  less  degradation  of 
adsorption  capacity.  (Sinha-OEIS) 
W8 1-03280 


ON-SITE  WASTEWATER  TREATMENT  AND 
DISPOSAL  SYSTEMS  (ENVIRONMENTAL 
AND  HEALTH  EFFECTS), 

Patterson  Associates,  Inc.,  Chicago,  IL. 

C.  L.  Schmidt,  and  J.  W.  Patterson. 

Illinois  Institute  of  Natural  Resources,  Chicago. 

Document  No  80/19,  December,  1980.  229  p,  27 

Fig,  27  Tab,  102  Ref 

Descriptors:  'Illinois,  'Septic  tanks.  Sewerage, 
Septic  sludge,  'Septic  wastewater,  'Aerobic  treat- 
ment, Sewer  systems.  Electro-osmosis, 
'Wastewater  treatment.  Wastewater  facilities.  Ef- 
fluent seepage.  Soil  absorption  capacity.  Soil  me- 
chanics. Soil  properties,  'Wastewater  disposal. 

In  five  regional  studies,  water  resource  profession- 
als in  35  states  reported  that  a  major  source  of 
groundwater  pollution  was  septic  tanks  and  cess- 
pools. According  to  the  1970  U.S.  Census,  15%  of 
the  housing  units  in  Illinois  were  serviced  by  septic 
tanks,  while  1.76%  used  a  method  of  wastewater 
treatment  other  than  septic  tanks  or  disposal  to 
public  sewers.  This  report  identifies  and  describes 
conventional  and  alternative  on-site  wastewater 
treatment  and  disposal  systems,  and  discusses  the 
economic,  environmental  and  health  aspects  of 
pre-treatment  and  final  treatment  systems.  A  sam- 
pling of  the  report's  conclusions  and  recommenda- 
tions includes:  (1)  When  soils  are  suitable,  the 
septic  tank  in  conjunction  with  a  soil  absorption 
field  can  be  an  excellent  and  economical  alterna- 
tive to  on-site  wastewater  management.   Use  of 


sand  filters  or  mound  systems  are  recommended 
where  poor  soil  conditions  exist.  (2)  Surface, 
groundwater,  and  shallow  well  pollutants  from 
failed  septic  systems  include  intestinal  pathogens, 
inorganic  and  organic  constituents  of  domestic 
sewage,  and  industrial  contaminants.  Failure  of 
systems  is  an  ongoing  problem  in  the  state.  (3)  Soil 
permeability  is  the  single  most  important  element 
in  the  design  of  a  soil  absorption  field.  (4)  Local 
agencies  should  provide  educational  materials  to 
owners  and  constructors  of  private  sewage  sys- 
tems. (5)  Inspection  of  these  systems  should  be 
more  rigorous.  (6)  Alternative  systems  should  be 
installed  and  field  tested.  (Garrison-Omniplan) 
W81-03291 


ROCK  FILTERS  FROM  REMOVAL  OF  ALGAE 
FROM  LAGOON  EFFLUENTS, 

Oregon  State  Univ.,  Corvallis. 
G.  R.  Swanson,  and  K.  J.  Williamson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-190077, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report,  EPA- 
600/2-80-038,  March,  1980.  89  p,  21  Fig,  10  Tab, 
28  Ref,  2  Append. 

Descriptors:  'Filters,  'Filtration,  'Algal  control, 
'Municipal  wastes,  'Wastewater  lagoons, 
'Wastewater  treatment.  Sedimentation,  Settling 
velocity.  Mathematical  models.  Pilot  studies.  De- 
composition, Clogging,  Flow  characteristics.  Rock 
filters. 

The  objective  of  this  project  was  to  show  that  rock 
filtration  was  an  effective,  low  cost  unit  process  for 
removing  algae  from  lagoon  effluents  and  corre- 
spondingly upgrading  lagoon  treatment.  Sedimen- 
tation is  the  primary  mechanism  of  algal  removal 
within  rock  filter.  The  settling  rates  of  three  spe- 
cies of  algae  common  to  lagoons  were  measured  as 
varying  from  0.02  to  0.3  m/day,  depending  on 
species  and  temperature.  Settling  rates  of  algae 
from  the  Veneta,  Oregon  municipal  waste  treat- 
ment lagoon  were  about  0.05  m/day.  A  mathemat- 
ical model  of  the  sedimentation  mechanism  was 
constructed  based  on  discrete  settling  theory.  A 
linear  relationship  between  total  suspended  solids 
(TSS)  removal  efficiency  and  hydraulic  loading 
rate  was  demonstrated.  A  full-scale  horizontal  flow 
operating  rock  filter  designed  for  a  maximum  hy- 
draulic loading  of  0.28  cu  m/cu  m/day  (1.6  days 
detention  time)  located  at  Veneta,  Oregon  was 
evaluated.  Weekly  average  5-day  BOD  and  TSS 
did  not  exceed  20  mg/1.  With  improved  flow  char- 
acteristics a  pilot  scale  rock  filter  achieved  similar 
results  for  a  short  period  of  testing  at  twice  the 
hydraulic  flow.  During  the  one  year  of  testing  on 
the  full-scale  rock  filter,  the  rate  of  decomposition 
of  the  sediment  accumulating  in  the  filter  appeared 
to  be  low  due  to  the  limited  DO  available.  Clog- 
ging, however,  does  not  seem  to  be  a  major  prob- 
lem since  sufficient  void  volume  is  available  to 
store  settled  matter  for  a  minimum  of  20  years. 
W8 1-03327 


EVALUATION  OF  REVERSE  OSMOSIS  MEM- 
BRANES FOR  TREATMENT  OF  ELECTRO- 
PLATING RINSEWATER, 

Abcor,  Inc.,  Wilmington,  MA.  Walden  Div. 
K.  J.  McNulty,  and  P.  R.  Hoover. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202385, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report,  EPA- 
600/2-80-084,  May,  1980.  51  p,  2  Fig,  14  Tab,  6 
Ref,  Append.  R8043 11. 

Descriptors:  'Reverse  osmosis,  'Wastewater  treat- 
ment, 'Metal-finishing  wastes,  'Waste  recovery. 
Recycling,  Wastewater  renovation,  Industrial 
wastes.  Hydrogen  ion  concentration.  Wash  water, 
Copper  compounds.  Cyanide,  Zinc  compounds. 
Inorganic  acids.  Electroplating. 

Because  of  the  limited  pH  range  in  which  current 
commercially  available  reverse  osmosis  membranes 
can  be  applied,  a  test  program  was  initiated  to 
define  the  applicability  of  new  membrane  materials 
to  the  separation  of  dissolved  plating  chemicals 
from  rinsewaters  with  extreme  pH  levels  and  high 
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oxidant  levels.  Life  tests  were  conducted  with  the 
PA-300,  PBIL,  NS-lOO,  NS-200,  SPPO,  B-9,  and 
CA  membranes  on  rinsewater  from  copper  cya- 
nide, zinc  cyanide,  acid  copper  and  chromic  acid 
plating  baths.  The  PA-300  membrane  exhibited 
superior  performance  for  the  treatment  of  copper 
cyanide,  zinc  cyanide,  and  chromic  acid 
rinsewaters,  and  further  development  and  demon- 
stration of  this  membrane  is  recommended.  The 
NS-200  and  PBIL  membranes  exhibited  the  best 
performance  for  treatment  of  acid  copper 
rinsewater.  Additional  testing  and  development  is 
required  before  the  promising  membranes  identi- 
fied during  this  program  can  be  offered  to  electro- 
platers  as  a  viable  means  of  achieving  closed-loop 
recovery  rinsewaters.  Of  these  three  membranes, 
PA-300  is  the  closest  to  commercialization. 
(Moore-SRC) 
W8 1-03328 


IMPROVEMENTS  NEEDED  IN  ULTRAFIL- 
TRATION TO  INCREASE  THE  RECYCLE  OF 
WATER, 

B.  S.  Horton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-212342, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Final  Report  to  Office  of  Water  Research  and 
Technology,  December,  1980.  162  p,  13  Fig,  13 
Tab.  OWRT-C-80002-S(No  8535)(1),  14-34-0001- 
8535. 

Descriptors:  'Ultrafiltration,  'Water  reuse,  'Mem- 
branes, 'Membrane  processes,  'Semipermeable 
membranes.  Dairy  industry.  Metal-finishing 
wastes,  Food-processing  wastes.  Pulp  and  paper 
industry.  Pulp  wastes,  Food  industry,  Chemical 
industry.  Chemical  wastes,  Oily  water.  Oil  wastes. 
Wastewater,  'Wastewater  treatment.  Separation 
techniques. 

The  primary  objectives  of  this  study  were  to  iden- 
tify the  shortcomings  in  ultrafiltration  (UF)  which 
limit  its  use  in  water  recycle  applications  and  to 
recommend  programs  which  OWRT  might  sup- 
port to  overcome  those  shortcomings.  A  second- 
ary objective  was  to  assess  volumes  of  water  al- 
ready recycled  because  of  UF  and  volumes  which 
might  be  recycled  in  the  future  if  the  identified 
improvements  were  made.  Existing  and  emerging 
applications  were  reviewed,  as  was  the  state-of- 
the-art  of  membrane  materials,  elements,  systems, 
etc.  The  most  important  and  complicated  short- 
coming was  the  inability  to  attain  clean  water  flux 
rates  under  acutal  operating  conditions  due  to 
'fouling'  of  the  membrane.  Other  problems  includ- 
ed lack  of  choice  of  membranes  with  certain  pore 
characteristics,  lack  of  optimization  of  certain 
membrane  configurations,  and  high  unit  costs  of 
the  open  channel  (tubular)  configuration.  Recom- 
mended development  programs  were  aimed  at  de- 
fining and  overcoming  fouling,  at  improvements  in 
physical  properties  of  membranes,  and  at  reducing 
costs  of  tubular  and  flat  plate  products.  It  was 
estimated  that  5  to  6  million  gallons  per  day  of 
permeate  water  are  now  recycled  in  the  U.S.A.  In 
1985  this  might  reach  25  million  gallons  per  day.  In 
2(XX),  if  all  needed  improvements  are  made  and 
sewage  treatment  becomes  a  major  application,  a 
level  of  100  million  gallons  of  permeate  water  per 
day  might  be  reached  or  exceeded. 
W81-03334 


LAND  TREATING  TANNERY  SLUDGES,  INI- 
TUTION  OF  A  FIVE  YEAR  INVESTIGATION, 

Tanners'  Council  of  America,  Cincinnati,  OH. 
R.  M.  Lollar. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8  l-002b,  March,  1981,  p  246-249.  1  Tab,  1 
Ref 

Descriptors:  'Land  disposal,  'Tannery  wastes, 
'Chromium,  'Wastewater  treatment,  Environmen- 
tal effects,  Heavy  metals.  Nitrogen  compounds. 
Industrial  wastes,  Leachates,  Soil  properties.  Moni- 
toring. 


The  main  objective  of  this  investigation  is  the 
characterization  of  the  technical  and  the  environ- 
mental aspects  of  the  utilization  of  land  treatment 
technology  for  treating  tannery  sludges.  This  five 
year  project  will  assess  the  environmental  impact 
of  the  application  of  two  tannery  wastewater 
sludges  when  applied  to  soil  plots.  The  two  sludges 
are  the  proteinaceous/lime  rich  unhairing  (beam- 
house)  sludges  and  the  trivalent-chromium  contain- 
ing sludges  from  the  other  portions  of  a  full 
chrome-tanned  cattlehide  tannery.  The  two 
sludges,  and  a  mixture  thereof,  and  an  enhanced 
chromium-containing  waste  will  be  added  to  ap- 
propriate test  plots  annually  at  the  end  of  each  dry 
season.  The  grass  grown  on  the  test  plots,  the  soil, 
the  ground  water  and  any  leachate  will  be  exam- 
ined by  analysis  for  various  parameters  but  espe- 
cially considering  chromium  partition.  The  site 
will  be  maintained  under  regular  surveillance 
during  the  five-year  period.  The  data  will  be  as- 
sessed and  appropriate  site  closure  procedures  will 
be  developed.  An  overall  goal  is  the  development 
of  data  relevant  to  Best  Engineering  Judgement 
documents  for  land  treatment  facilities  for  tanning 
industry  wastewater  sludges.  A  site  has  been  leased 
in  Santa  Cruz  County,  California;  its  soil  character- 
istics, geology  and  hydrology  have  been  evaluated. 
A  site  plan  for  the  specific  location  of  the  eight  0.2 
hectare  experimental  plots  has  been  developed,  and 
run-off  control  facilities  designed.  These  eight  test 
plots,  equipped  with  wells  and  other  devices  neces- 
sary to  monitor  them,  are  being  installed  and  will 
be  given  their  initial  sludge  loading  followed  by 
grass  seeding  in  December,  1980.  (Brambley-SRC) 
W81-03354 


INORGANIC  HAZARDOUS  WASTE  TREAT- 
MENT. II, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
W.  J.  Lyman,  and  G.  Contos. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-I73882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-81 -002b,  March,  1981,  p  250-264.  9  Fig,  9 
Tab,  4  Ref 

Descriptors:  'Hazardous  materials,  'Heavy  metals, 
'Leachates,  'Metal-finishing  wastes,  'Municipal 
wastes,  'Wastewater  treatment.  Chemical  treat- 
ment. Filtration,  Organic  compounds,  Separation 
techniques. 

As  part  of  an  ongoing  program  to  investigate  se- 
lected processes  for  the  treatment  of  inorganic 
hazardous  wastes,  methods  have  been  selected  for 
treating  mixed  acid  wastes,  landfill  leachate,  and  a 
sludge  containing  heavy  metals.  The  acid  wastes 
are  acid  bath  wastes  with  and  without  ammonia, 
from  the  electroplating  and  electrofinishing  indus- 
tries. Treatment  consists  of  heavy  metal  precipita- 
tion using  calcium  hydroxide  and  sodium  sulfide, 
adsorption  of  organics  with  powdered  activated 
carbon,  and  periodic  filtration  to  remove  precipi- 
tates and  the  carbon.  Very  high  heavy  metal  re- 
moval efficiencies  are  obtained,  but  waste  volume 
remains  large.  The  same  treatment  is  used  for  the 
landfill  leachates  because  of  the  heavy  metals  and 
organic  compounds  they  contain.  The  treatment  is 
efficient  in  removing  heavy  metals,  and  produces 
small  volumes  of  solids.  The  sludge  containing 
heavy  metals  is  treated  by  a  high  gradient  magnet- 
ic separation  (HGMS)  process.  A  study  with  a 
synthetic  waste  containing  nickel  hydroxide  shows 
that  the  HGMS  can  remove  the  nickel,  but  it  is  not 
clear  whether  it  is  an  economic  process.  (Bramb- 
ley-SRC) 
W81-03356 


EMERGING  TECHNOLOGIES  FOR  THE  DE- 
STRUCTION OF  HAZARDOUS  WASTE,  UL- 
TRAVIOLET/OZONE DESTRUCTION, 

Ebon  Research  Systems,  Washington,  DC. 

B.  H.  Edwards,  J.  N.  Paullin,  and  K.  Coghlan- 

Jordon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-173882, 

Price  codes:  A 18  in  paper  copy,  AOl  in  microfiche. 
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In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-81 -002b,  March,  1981,  p  265-271.  2  Tab,  11 
Ref. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
'Ultraviolet  radiation,  'Hazardous  materials, 
'Water  pollution  control,  'Literature  review.  Oxi- 
dation process.  Cost-benefit  analysis,  Dioxins,  Hy- 
drazine, Nitrobenzene,  Polychlorinated  biphenyls. 
Copper  compounds,  Industrial  wastes.  Waste  dis- 
posal. 

A  literature  search  was  conducted  to  obtain  infor- 
mation on  the  use  of  ultraviolet/ozone  destruction 
of  hazardous  wastes.  Ultraviolet  light  provides 
energy  to  produce  free  radicals  and  enhances  the 
oxidizing  potential  of  ozone.  The  process  has  been 
demonstrated  to  be  effective  in  the  destruction  of 
dioxins,  hydrazine  fuels,  nitrobenzene,  PCB's  and  a 
copper  process  waste  stream.  Consideration  of  the 
advantages  and  disadvantages  of  the  process  sug- 
gest that  it  is  a  viable  emerging  technology  for  the 
treatment  of  hazardous  wastes  when  compared 
with  the  problems  of  landfills  and  conventional 
incineration.  It  is  not  cost-prohibitive  from  the 
standpoint  of  capital  plus  operating  and  mainte- 
nance costs.  Since  ozone  is  best  used  at  its  genera- 
tion site,  the  ultraviolet/ozone  process  is  particu- 
larly suitable  for  the  on-site  treatment  of  hazardous 
waste.  (Brambley-SRC) 
W81-03358 


BENCH  SCALE  ASSESSMENT  OF  CONCEN- 
TRATION TECHNOLOGIES  FOR  HAZARD- 
OUS AQUEOUS  WASTE  TREATMENT, 

Touhill,  Shuckrow  and  Associates,  Inc.,  Pitts- 
burgh, PA. 

A.  J.  Shuckrow,  and  A.  P.  Pajak. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A 18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8 l-002b,  March,  1981,  p  341-351.  4  Fig,  3 
Tab,  3  Ref  68-03-2766 

Descriptors:  'Groundwater  pollution,  'Remedies, 
'Wastewater  treatment,  'Organic  compounds, 
Hazardous  materials.  Adsorption,  Pollutants, 
Water  pollution  control.  Chlorinated  hydrocar- 
bons. Aromatic  compounds.  Industrial  wastes. 

Studies  on  concentration  technologies  are  being 
carried  out  at  the  Ott/Story  site  in  Muskegon, 
Michigan  using  groundwater  which  has  been  se- 
verely contaminated  by  numerous  organic  com- 
pounds. There  are  over  70  organic  pollutants  at  the 
site,  the  major  ones  being:  vinyl  chloride,  methy- 
lene chloride,  dichloroethylene,  dichloroethanes, 
benzene,  tetrachloroethane,  and  toluene.  Specifi- 
cally, bench  scale  laboratory  treatability  studies 
including  activated  carbon  adsorption,  resin  ad- 
sorption, aerobic  and  anaerobic  biological  treat- 
ment, and  stripping  are  under  investigation.  Most 
treatment  technologies  studied  to  date  have  been 
moderately  effective  in  reducing  the  levels  of  or- 
ganic contamination.  However,  a  process  train 
consisting  of  granular  activated  carbon  adsorption 
followed  by  activated  sludge  treatment  can 
achieve  high  levels  of  treatment  for  short  periods 
of  time.  Virtually  complete  removal  of  organic 
priority  pollutants  can  be  achieved  under  some 
conditions,  but  high  effluent  TOC  levels  were 
found  after  all  treatments,  representing  contamina- 
tion by  non-priority  pollutants.  (Brambley-SRC) 
W81-03362 


INFLUENCING   PARAMETERS   OF  THE   NI- 
TRIFICATION-DENITRIFICATION  PER- 

FORMANCE OF  A  SINGLE  STAGE  ACTIVAT- 
ED SLUDGE  PLANT, 

Technische    Hochschule,    Vienna   (Austria).    Inst. 

fuer   Wasserversorgung   Abwasserreiningung   und 

Gewasserschuts. 

N.  Matsche. 

Progress  in  Water  Technology,  Vol   12,  No  5,  p 

551-563,  1980.  3  Fig,  5  Tab,  5  Ref 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Descriptors:  'Nitrogen  removal,  'Activated 
sludge,  *Denitrification,  Treatment  facilities.  Sus- 
pended solids.  Microorganisms,  Aeration,  Nitrifi- 
cation, Temperature,  Oxygen,  Performance,  Aus- 
tria, *Waste  water  treatment,  'Vienna. 

Nitrogen  removal  was  determined  for  a  large  scale 
single  stage  activated  sludge  plant,  Vienna  Blu- 
mental  (Austria).  The  influence  of  the  food-micro- 
organisms ratio,  mixed  liquor  suspended  solids, 
aeration  time,  energy  for  aeration,  and  temperature 
were  examined.  Higher  mixed  liquor  suspended 
solids  were  advantageous  for  denitrification.  There 
was  60%  reduction  of  total  nitrogen  at  a  food- 
microorganism  ratio  of  0.29  kgAg  day  and  a  mixed 
liquor  suspended  solids  of  3  kg/cu  m,  and  a  72% 
reduction  with  a  food-microorganism  ratio  of  0.25 
kgAg  day  and  a  mixed  liquor  suspended  solids  of  6 
kg/cu  m.  Operation  with  only  one  aeration  tank 
did  not  affect  nitrification  for  a  three  week  summer 
period.  A  longer  period  in  winter  with  one  tank 
did  result  in  a  loss  in  nitrification.  A  reduction  in 
oxygen  supply  caused  an  increase  in  the  NH4-N  of 
the  effluent.  For  optimal  performance,  the  oxygen 
supply  must  be  adapted  to  the  oxygen  uptake. 
(Small-FRC) 
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BIOTREATMENT  USING  CARBON  TREATED 
RECYCLE  AND/OR  CLARIFIER  EFFLUENT 
BACKWASH, 

Phillips  Petroleum  Co.,  Bartlesville,  OK.  (Assign- 

W.  C.  McCarthy,  and  H.  W.  Goard. 
U.S.  Patent  No  4,207,179,  1 1  p,  4  Fig,  5  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  2,  p  617,  June  10,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment. 
'Industrial  wastes,  'Biological  treatment.  Activat- 
ed carbon,  Activated  sludge.  Recycling,  Bacteria, 
Backwashing. 

Industrial  waste  water  is  passed  to  a  conventional 
biotreating  zone  and  the  resulting  purified  water  is 
separated  into  at  least  two  streams,  a  discharge 
stream  and  a  recycle  stream  which  is  passed  mto 
contact  with  activated  carbon  and  thence  back  into 
the  biotreating  zone  as  a  dilution  stream.  With 
another  embodiment,  industrial  waste  water  is 
passed  to  the  biological  treating  zone  of  an  activat- 
ed sludge  system  and  then  to  a  clarifier  zone,  the 
effluent  from  the  clarifier  is  passed  to  a  filtration 
zone  and  periodically  the  filter  is  backwashed  to 
return  bacteria  to  the  system.  (Sinha-OEIS) 
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PROCESS  FOR  THE  PURIFICATION  OF  IN- 
DUSTRIAL EFFLUENTS, 

Ciba-Geigy  Basel  (Switzerland).  (Assignee). 
L.  E.  Kaiser,  H.  Scheidegger,  and  J.  Haase. 
U.S.    Patent   No  4,207,184,   8   p,   3   Ref;   Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  2,  p  618,  June  10,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment.  Industrial  wastes, 
Water  purification,  Adsorption,  Polymers. 

A  process  for  purifying  industrial  effluents  is  de- 
scribed where  the  effluents  are  brought  into  con- 
tact with  a  polymer  adsorption  material  which  is  in 
the  form  of  a  solvated,  preferably  hydrated,  gel. 
The  treatment  of  the  polluted  liquid  media  with 
the  polymer  gels  can  optionally  also  be  only  part 
of  a  purification  or  recovery  process.  The  prepara- 
tion of  drinking  water  and  also  certain  effluent 
treatments  can  be  effected  over  a  number  of  steps 
in  one  of  which  the  cited  polymer  gels  can  be  used 
as  adsorbent.  After  the  adsorption  of  the  impuri- 
ties, the  adsorption  capacity  of  the  polymer  gels 
can  be  partially  or  completely  recovered,  for  ex- 
ample by  extraction  with  suitable  solvents.  (Sinha- 
OEIS) 
W81-03372 


METHOD  FOR  PURIFYING  LIQUIDS, 

Chevron  Research  Co.,  San  Francisco,  CA.  (As- 
signee). 
R.  J.  Hinds. 


U.S.  Patent  No  4,207,185,  6  p,  1  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  2,  p  618-619,  June  10,  1980. 

Descriptors:  'Patents,  'Water  pollution  treatment, 
'Oil  pollution,  'Separation  techniques.  Froth  flota- 
tion, Frothing,  Recycling,  Gases. 

The  invention  relates  to  an  improvement  in  a 
method  for  separating  a  first  liquid  from  a  mixture 
of  the  first  liquid  and  a  particulate  solid  or  a 
second  liquid  insoluble  in  the  first  liquid  by  treat- 
ing the  mixture  in  a  series  of  flotation  steps,  includ- 
ing at  least  a  first  step  and  a  last  step,  each  of  the 
steps  including  forming  froth  including  the  solid  or 
the  second  liquid  by  mixing  gas  with  the  mixture 
and  separating  froth  from  the  mixture.  The  im- 
provement in  the  method  comprises  admixing  the 
mixture,  before  separating  froth  from  the  mixture 
in  the  first  step,  with  a  recycle  portion  of  the 
mixture  remaining  after  froth  is  separated  from  the 
mixture  in  the  first  step  and  before  gas  is  mixed 
with  the  mixture  in  the  last  step.  (Sinha-OEIS) 
W81-03373 


METHOD  OF  PRODUCING  ACTIVE  FILTERS 
MORE  PARTICULARLY  FOR  THE  TREAT- 
MENT OF  WATER  AND  WASTE  WATER, 

K.  Haberer,  H-U.  Klen,  and  S.  Nermann. 
U.S.   Patent   No  4,208,281,   4  p,   5   Ref;   Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  3,  p  1002,  June  17,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
♦Water  pollution  treatment,  'Filtration,  Filters, 
Adsorption,  Flow  rates.  Activated  carbon,  Regen- 
eration, Plastic  balls. 

A  method  of  producing  active  filters,  particularly 
for  use  in  treatment  of  water,  is  disclosed.  A  filter 
bed  of  buoyant  plastic  balls  is  provided.  The  balls 
have  a  surface  to  which  a  powdered  active  materi- 
al capable  of  adsorbing  dissolved  impurities  will 
adhere  when  subjected  to  liquid  flow.  A  liquid 
containing  the  powdered  active  material  is  passed 
through  the  filter  bed  in  the  upward  direction  at  a 
flow  rate  having  the  first  value  to  cause  the  pow- 
dered active  material  to  be  distributed  on  and 
adhere  to  the  surfaces  of  the  plastic  balls.  The 
liquid  to  be  purified  is  passed  through  the  filter  bed 
in  the  upward  direction  at  a  flow  rate  lower  than 
the  first  value  to  cause  impurities  to  be  adsorbed 
by  the  powdered  active  material  without  removing 
(he  powdered  active  material  from  the  surfaces  of 
the  plastic  balls.  The  powdered  active  material  is 
removed  from  the  surface  of  the  plastic  balls  after 
the  filter  has  been  used  by  passing  a  liquid  through 
the  filter  bed  in  the  downward  direction  at  a  flow 
rate  having  the  second  value.  (Sinha-OEIS) 
W81-03378 


PROCESS  FOR  THE  PURIFICATION  OF 
SEWAGE  WHILE  RECAPTURING  THE  FATTY 
AND  ALBUMINOUS  MATTER  IN  REUSABLE 
FORM, 

D.  J.  Becker. 

U.S.  Patent  No  4,208,282,  4  p,  21  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  3,  p  1002,  June  17,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Sewage  treatment. 
Separation  techniques.  Lipids,  Flocculation,  Flota- 
tion, Food  processing  industry.  Product  recovery. 

The  object  of  this  invention  is  to  provide  a  process 
in  which  fatty  and  albuminous  matter  may  be 
separated  practically  and  quantitatively  from  the 
sewage  in  a  more  simple  and  economically  advan- 
tageous manner,  and  may  be  recovered  in  a  direct- 
ly re-usable  form.  A  process  is  provided  for  the 
purification  of  sewage,  especially  of  dairy  wastes 
or  wastes  from  meat  or  poultry  processing  plants, 
in  which  the  fatty  and  albuminous  matter  is  preci- 
pitated out  by  means  of  flocculation  agents  and 
subsequent  expansion  flotation.  The  mechanically 
prepurified  sewage  is  adjusted  to  a  pH  value  which 
lies  near  the  average  isoelectric  point  of  the  main 
protein  mixture  present.  It  is  subsequently  niixed 
with  an  aqueous  solution  of  a  substituted  anionic 
starch   while  stirring  continuously,  and   is  then. 


after  a  short  dwell  time,  subjected  to  an  expansion 
flotation  under  a  dispersion  pressure  of  4.5  to  6  bar. 
The  flotation  sludge  thus  obtained  is  separated,  is 
drawn  off  and  is  sterilized  by  a  single  or  repeated 
passages  through  an  ultra  violet  sterilizing  installa- 
tion. The  clarified  sewage  is  diverted,  by  way  of  a 
series  connected  biological  clarification  stage,  into 
the  receiving  water.  (Sinha-OEIS) 
W8 1-03379 


PROCESS  FOR  TREATMENT  OF  WASTE 
WATERS, 

Domtar,  Inc.,  Montreal  (Quebec).  (Assignee). 
R.  J.  Brouzes. 

U.S.  Patent  No  4,208,283,  7  p,  1  Fig,  6  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  3,  p  1002,  June  17,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment.  Industrial  wastes,  Do- 
mestic wastes,  Microorganisms,  Coliforms,  Chlor- 
ination.  Disinfection. 

A  process  for  treating  aqueous  industrial  or  munic- 
ipal effluent  is  described.  The  effluent  is  treated 
with  lime  to  a  pH  of  at  least  1 1 .0,  allowed  to  settle 
and  the  supernatant  liquid  treated  with  chlorine  at 
the  high  pH.  A  substantially  complete  kill  of 
micro-organisms,  particularly  coliforms,  is  thereby 
achieved.  The  liquid,  after  adjustment  to  suitable 
pH,  may  be  returned  to  natural  water  streams. 
(Sinha-OEIS) 
W8 1-03380 


FILTERING  APPARATUS, 

De  Hydro  Corp.,  Fort  Lauderdale,  FL.  (Assign- 
ee). 

F.  B.  Stannard,  and  E.  J.  Highstreet. 
U.S.  Patent  No  4,208,288,  8  p,  6  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  3,  p  1004,  June  17,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Filtration,  Suspended 
solids,  Separation  techniques.  Filters,  Equipment. 

Filter  apparatus  for  removing  fine  solids  from 
aqueous  effluents,  e.g.,  waste  water  filtration,  com- 
prises horizontal  upper  and  lower  rigid  filter  plates 
formed  of  aggregate  fixed  in  a  matrix  of  cured 
organic  resin  defining  a  secondary  filter  zone  con- 
taining loose  filter  media.  First  and  second  fluid 
confining  chambers  are  placed  above  and  below 
the  filter  plates.  In  a  filtering  mode,  the  liquid 
suspension  to  be  filtered  flows  into  the  first  cham- 
ber via  vertical  conduit  and  then  passes,  in  turn, 
through  the  upper  filter  plate,  the  filter  zone,  the 
lower  filter  plate  and  the  second  chamber  to  dis- 
charge. In  a  washing  mode,  wash  water  from  the 
sparger  cleans  the  filter  cake  from  the  upper  filter 
plate  forming  a  slurry  that  discharges  from  the 
apparatus  via  the  vertical  conduit.  Wash  water  to 
clean  the  lower  plate  and  the  filter  media  is  intro- 
duced into  the  second  chamber  to  flow,  in  turn, 
through  the  lower  filter  plate,  the  filter  zone  and 
the  uper  filter  plate  to  discharge  via  the  vertical 
conduit.  The  new  methods  and  apparatus  remove 
solids  with  high  efficiency  while  reducing  ten  fold 
or  more  wash  water  requirements  as  compared 
with  prior  art  granular  media  filtration  methods 
and  apparatus.  (Sinha-OEIS) 
W81-03383 


SIMPLE  STATISTICS  FOR  INTERPRETING 
ENVIRONMENTAL  DATA, 

Wisconsin  Univ.,  Madison. 

P.  M.  Berthouex,  and  W.  G.  Hunter. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  167-175,  February,  1981.  7  Fig,  1 

Tab,  6  Ref. 

Descriptors:  'Graphical  analysis,  'Process  controj, 
'Data  interpretation.  Wastewater  treatment.  Moni- 
toring, Wastewater  facilities.  Mathematical  analy- 
sis. Mathematical  studies,  Graphical  methods. 
Charts,  'Water  treatment  facilities. 

The  frequency  and  severity  of  treatment  plant 
upsets  may  be  reduced  if  charts  and  tabulated  data 
are  rearranged   to   facilitate  more   rapid   trouble- 


32 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


shooting.  A  methodology  is  presented  using  waste 
water  treatment  plant  data  to  show  how  simple 
graphs  can  be  used  to  quickly  detect  upsets.  It  is 
very  important  that  plots  be  kept  current  from 
monitoring  process  operations.  They  may  also  be 
saved  for  historical  records.  Information  displayed 
in  charts  may  be  related  to  actual  occurrences  in 
the  plant  so  that  problems  can  be  recognized  by 
the  operators.  The  use  of  the  moving  average  and 
exponentially  weighted  moving  average  data  is 
presented,  and  the  methodology  of  the  cumulative 
sum  chart  for  biochemical  oxygen  demand  is  ex- 
plained. Such  charts  have  been  successfully  used 
by  operators  to  detect  malfunctions  and  propose 
changes  that  might  alleviate  further  difficulties. 
(Geiger-FRC) 
W81-03392 


VARIATION  IN  NUTRIENT  REMOVAL  FROM 
A  STREAM  BY  WATERCRESS  (NASTURTIUM 
OFFICTNALE  R.  BR.), 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Freshwater  Section. 
W.  F.  Vincent,  and  M.  T.  Downes. 
Aquatic  Botany,  Vol  9,  No  3,  p  221-235,  Novem- 
ber, 1980.  9  Fig,  7  Tab,  20  Ref. 

Descriptors:  'Watercress,  'Nutrient  removal, 
•Water  pollution  treatment.  Aquatic  plants,  Phos- 
phates, Nitrates,  Path  of  pollutants.  Ammonium 
compounds,  Streams,  Diurnal,  Seasonal,  Root  sys- 
tems. 

The  large  watercress  population  in  a  small  stream 
leading  into  Lake  Taupo,  New  Zealand,  was  be- 
heved  responsible  for  large  seasonal  variations  in 
removal  of  nitrates,  phosphates,  and  ammonium 
compounds.  The  difference  between  upstream  and 
downstream  nutrient  levels  (measured  monthly 
May  1973  to  April  1974)  reached  a  maximum  in 
January  and  February  (summer),  the  period  of 
maximum  cress  biomass  in  the  stream.  In  March 
1975  (late  summer)  diel  patterns  were  investigated. 
Nitrate  levels  were  lowest  at  midday,  maximum  at 
midnight.  Oxygen  consumption  studies  showed 
similar  variations,  with  a  4  hour  lag.  Phosphate  and 
ammonium  loss  were  relatively  constant  through- 
out the  day.  At  midwinter,  July  1979,  nitrate  dif- 
ferences upstream  and  downstream  were  almost 
insignificant;  phosphate  and  ammonium  increased 
downstream.  Uptake  of  nitrate  by  watercress  roots 
correlated  with  nitrate  removal  from  the  stream, 
with  a  2-4  hour  lag,  over  a  24  hour  period.  Phos- 
phate was  also  removed,  but  did  not  demonstrate  a 
diel  pattern.  Nitrate  reductase  levels  were  highest 
in  leaves  and  lowest  in  roots.  (Cassar-FRC) 
W81-03420 


METHOD  AND  APPARATUS  FOR  REMOV- 
ING PRECIPITATED  SUSPENDED  SOLIDS 
FROM  AN  EFFLUENT, 

R.  D.  Hallack,  and  T.  B.  Carter. 
U.S.  Patent  No  4,203,836,  9  p,  3  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
994,  No  3,  p  985,  May  20,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  'Industrial  wastes, 
•Separation  techniques,  Metals,  Suspended  solids, 
Absorption,  Equipment,  Metal  plating  industry. 

A  method  and  apparatus  is  provided  for  separating 
suspended  solids  such  as  nickel,  chromium,  zinc, 
copper,  iron,  etc.,  from  water  containing  such 
solids.  The  method  comprises  contacting  the  water 
with  a  liquid-absorbing  medium.  The  liquid-ab- 
sorbing medium  selective  absorbs  the  water  to  the 
substantial  exclusion  of  absorbing  the  suspended 
solids.  After  some  water  is  absorbed  it  is  removed 
from  the  medmm  to  refresh  the  medium  and  allow 
for  the  absorption  of  additional  water.  The  appara- 
tus comprises  a  solids-liquid  separation  unit  which 
includes  a  perforated  base  having  a  dish-shaped 
upper  portion.  A  liquid-absorbing  medium  is 
placed  across  the  top  of  the  ba.se  to  form  a  seal 
over  the  perforations.  A  water  receiving  chamber 
is  provided  below  the  perforated  base.  A  vacuum 
pump  is  provided  for  removing  the  water.  A 
drying  unit  can  also  be  provided  to  dry  the  liquid- 
absorbing  medium  so  the  solids  can  be  removed 
from  it.  (Sinha-OEIS) 
W81-03428 


INFLUENCE  OF  CELL  EFFICIENCY  AND 
POPULATION  OF  OOCYSTIS  SP.  ALGA  IN 
THE  TERTIARY  TREATMENT  OF 
WASTEWATER  (INCIDENCE  DE  L'EFFICA- 
CITE  ET  DE  LA  POPULATION  CELLULARIES 
SUR  LE  TRAITEMENT  TERTIAIRE  DES  EAUX 
USEES  PAR  L'ALGUE  OOCYSTIS  SP.), 
Laval  Univ.,  Quebec. 

G.  A.  Picard,  J.  de  la  None,  J.  P.  Piette,  and  C. 
Kirouac. 

Archiv  fur  Hydrobiologie,  Vol  90,  No  1,  p  75-89, 
September,  1980.  7  Fig,  30  Ref. 

Descriptors:  'Phytoplankton,  'Tertiary  treatment. 
Algae,  Nutrients,  Cyclostat,  Waste  treatment, 
'Waste  water  treatment. 

A  study  was  made  of  a  two-phase  wastewater 
treatment  system.  During  the  first  phase,  in  a  cy- 
clostat, the  phytoplankton  cells  are  conditioned. 
During  the  second  phase  the  wastewater  is  treated 
with  conditioned  cells.  Some  of  the  cyclostat  pa- 
rameters were  investigated  as  a  search  was  made 
for  the  optimum  operating  conditions.  The  amount 
of  nitrogen  input  controlled  the  cell  density  at 
equilibrium,  up  to  a  maximum  of  about  325-400 
micromoles  N.  The  size  of  the  cells  increased  with 
nitrogen  input.  Algal  cells  can  be  conditioned  up 
to  an  input  of  325  micromoles  NH4-N.  Nitrogen 
uptake  during  phase  II  was  then  at  a  maximum  in 
response  to  the  high  concentration  of  nutrient- 
demanding  algal  cells.  A  turnover  rate  of  0.75/day 
in  the  cyclostat  seemed  to  be  nearly  optimum. 
Through  this  study  the  limits  of  this  system  on  a 
laboratory  scale  have  been  defined.  (Baker-FRC) 
W8 1-03439 


SURFACE  MASS  TRANSFER  PROCESSES 
DURING  COLOUR  REMOVAL  FROM  EFFLU- 
ENT USING  SILICA, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 
Industrial  Chemistry. 

G.  McKay,  M.  S.  Otterburn,  and  A.  G.  Sweeney. 
Water  Research,  Vol  15,  No  3,  p  327-331,  March, 
1981.  5  Fig,  2  Tab,  14  Ref 

Descriptors:  'Dye  industry  wastes,  'Adsorption, 
Silica,  Kinetics,  Model  studies.  Porosity,  'Color 
removal. 

The  aim  of  the  paper  is  to  study  the  surface  mass 
transfer  processes  which  influence  the  initial 
uptake  of  dye  onto  silica  during  wastewater  treat- 
ment. While  the  experimental  results  have  been 
previously  presented,  no  kinetic  model  was  pro- 
posed. The  influence  of  agitation,  initial  dye  con- 
centration, silica  particle  size  and  dye  temperature 
on  the  dimensionless  surface  mass  transfer  term  has 
been  studied.  These  four  variables  were  successful- 
ly correlated  with  the  dimensionless  mass  transfer 
function  on  logarithmic  coordinates,  thus  indicat- 
ing that  the  proposed  three-step  mechanism  for  the 
adsorption  of  Astrazone  Blue  on  silica  is  reason- 
ably satisfactory.  (Baker-FRC) 
W8 1-03444 


NUTRIENT  REMOVAL  AND  RECOVERY 
FROM  WASTEWATER  BY  ION  EXCHANGE, 

Istituto  di  Ricerca  sulle  Acque  Bari  (Italy). 

L.  Liberti,  G.  Boari,  D.  Petruzzelli,  and  R. 

Passino. 

Water  Research,  Vol  15,  No  3,  p  337-342,  March, 

1981.  6  Fig,  2  Tab,  15  Ref 

Descriptors:  'Tertiary  wastewater  treatment,  'Mu- 
nicipal wastes.  Filtration,  Adsorption,  Ammonium, 
Phosphates,  Pilot  plants,  Ion  exchange.  Nutrients, 
Separation  techniques.  Evaluation,  Economic  as- 
pects, 'Nutrient  removal. 

A  process  evaluation  was  performed  on  a  fully 
automatic  laboratory  pilot  plant  in  continuous  op- 
eration since  March  1979  for  the  removal  of  am- 
monium from  wastewaters  using  clinoptilolite.  The 
process  uses  two  ion  exchange  resins,  cationic  and 
anionic,  in  series,  for  treating  a  municipal  second- 
ary effluent  and  removing  residual  suspended 
solids  by  filtration,  bioresistant  organics  by  adsorp- 
tion, and  ammonium  and  phosphate  ions  by  selec- 
tive ion  exchange.  Neutral  NaCl  at  sea-water  con- 
centration serves  as  a  single  resin  regenerant.  A 


valuable  fertilizer  and  ammonium  nitrate  are  re- 
covered and  can  be  reused.  Following  treatment  of 
about  40,000  bed  volumes  of  wastewater,  the  plant 
evaluations  indicated  that  a  triple  purpose  use  of 
ion  exchange  (filtration,  adsorption  and  selective 
removal  of  ammonium  and  phosphate  ions)  is  feasi- 
ble and  provides  effective  tertiary  treatment  for 
municipal  wastewaters.  (Baker-FRC) 
W8 1-03446 


ACTIVATED  SLUDGE  RESPONSE  TO  EMUL- 
SIFIED LIPID  LOADING, 

Alberta  Univ.,  Edmonton.   Dept.  of  Civil  Engi- 
neering. 
S.  E.  Hrudey. 

Water  Research,  Vol  15,  No  3,  p  361-373,  March, 
1981.  11  Fig,  8  Tab,  53  Ref. 

Descriptors:  'Activated  sludge,  'Lipids,  Sludge, 
Primary  sludge,  Primary  wastewater  treatment. 
Bacteria,  'Wastewater  treatment. 

Possible  effects  of  emulsified  lipids  on  activated 
sludge  process  performance  were  investigated.  A 
bench  scale  activated  sludge  experiment  was  car- 
ried out  using  both  synthetic  sewage  and  primary 
sewage.  For  moderate  organic  loadings  effluent 
quality  for  lipid-dosed  activated  sludge  plants  was 
generally  not  significantly  different  from  sucrose 
supplemented  control  plants,  and  was  in  some 
cases  significantly  better.  Effluent  quality  param- 
eters depended  on  unit  lipid  loading  to  a  highly 
significant  degree.  Emulsified  lipids  exhibited  no 
inhibitory  effect  on  activated  sludge  specific  solu- 
ble substrate  removal  rate  over  an  experimental 
range  of  0.04  to  0.78  g  lipid/day/g  mixed  liquor 
suspended  solids  based  on  synthetic  sewage  stud- 
ies. Emulsified  lipids  exhibited  no  inhibitory  effect 
on  mixed  liquor  oxygen  consumption  rates  in  pri- 
mary sewage  studies.  This  suggests  that  lipid  over- 
loading of  activated  sludge  exerts  an  effect  by 
some  mechanism  other  than  metabolic  inhibition  of 
heterotrophic  bacteria.  Lipid  overloading  can  ex- 
hibit poor  performance  from  the  process  in  terms 
of  general  effluent  quality  without  necessarily  indi- 
cating poor  removal  of  lipids.  As  lipid  loading  was 
raised  beyond  0.25  g  lipid/day/g  mixed  liquor 
suspended  solids  the  activated  sludge  process  ex- 
hibited poor  effluent  quality.  (Baker-FRC) 
W8 1-03448 


PETROLEUM  PROCESSING  AND  COAL  CON- 
VERSION WASTES, 

Metcalf  and  Eddy,  Inc.,  Boston,  MA. 

E.  L.  Stover,  and  N.  K.  Chung. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1429- 

1433,  June,  1980.  32  Ref 

Descriptors:  'Synthetic  fuels,  'Oil  wastes,  'Organ- 
ic wastes.  Fuels,  Oil  pollution.  Oil  industry.  Oily 
water.  Organic  compounds.  Coal,  Industrial 
wastes.  Water  pollution.  Wastewater  treatment. 
Waste  treatment.  Reviews. 

Recent  literature  on  wastes  from  petroleum  proc- 
essing and  coal  conversion  is  reviewed  from  the 
aspects  of  regulation,  characterization,  treatment, 
disposal,  and  environmental  effects.  Available 
treatment  and  disposal  methods  for  oil  wastes  in- 
clude flotation,  sand  filtration,  biological  treat- 
ment, traps,  oxidation  ponds,  flocculation,  granular 
activated  carbon,  land  application,  and  under- 
ground injection.  The  newer  synthetic  fuel  indus- 
try can  use  some  waste  treatment  methods  applica- 
ble to  the  petroleum  industry.  However,  these 
wastes  are  significantly  different  in  chemical  com- 
position. Characterization  and  specific  treatments 
are  the  objects  of  present  and  future  work.  (Cassar- 
FRC) 
W81-03478 


STEEL  INDUSTRY  WASTES, 

Environmental  Protection  Service,  Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
D.  T.  Vachon,  T.  R.  Bridle,  and  N.  W.  Schmidtke. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1445- 
1451,  June,  1980.  83  Ref 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Descriptors:  *Iron,  'Steel,  'Industrial  wastes, 
•Coal,  Chemical  wastes.  Wastes,  Water  pollution 
sources.  Plating  wastes.  Oily  water,  'Wastewater 
treatment.  Thermal  pollution.  Cyanides,  Phenols, 
Ammonia,  Runoff,  Leachate,  Literature  review. 
Phosphorus  compounds.  Heavy  metals.  Water 
reuse. 

The  nature  and  treatment  of  wastes  produced  by 
the  iron  and  steel  industry  are  summarized  in  a 
review  of  recent  publications.  Several  papers  on 
process  water  requirements  and  recycling  include 
costs  and  treatment  methods.  Runoff  and  leachate 
from  coal  and  coke  storage  piles  and  process  efflu- 
ent streams  are  assessed  as  water  pollution  sources. 
Different  processes  in  iron  and  steel  manufacture 
produce  both  similar  and  unique  pollutants  as  fol- 
lows: coke  production-oils,  tar,  phenolics,  sulfide, 
cyanide,  ammonia,  and  carcinogens;  steel  making- 
solids,  oils,  and  heat;  hot  and  cold  rolling  mills- 
iron  fines,  oil  and  grease;  pickling  and  finishing 
operations-acids,  phosphorus,  iron  oxide,  heavy 
metal  salts  (Cr  and  Zn),  fluoride,  cyanide,  thio- 
cyanate.  Treatment  methods  for  many  of  these 
materials  are  described,  (Cassar-FRC) 
W8 1-03480 


ELECTROPLATING  AND  CYANIDE  WASTES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 
M.  F.  Torpy. 

Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1451- 
1455,  June,  1980.  3  Tab,  38  Ref. 

Descriptors:  'Metal-finishing  wastes.  Plating 
wastes,  'Cyanide,  'Electroplating  industry, 
'Heavy  metals.  Industrial  wastes.  Regulations, 
Copper,  Chromium,  Lead,  Zinc,  Nickel,  Silver, 
Cadmium,  Wastewater  treatment,  Analytical  tech- 
niques. Pollutant  identification.  Toxicity,  Aquatic 
life.  Fish,  Reviews,  Chemical  wastes.  Wastes. 

A  review  of  recent  literature  on  electroplating  and 
cyanide  wastes  begins  with  the  U.S.  EPA  effluent 
guidelines  and  standards  for  the  electroplating  in- 
dustry published  in  the  Federal  Register,  Septem- 
ber 7,  1979.  Other  topics  covered  in  the  review  are 
economics  of  waste  treatments  and  metal  recovery, 
patents  for  treating  plating  effluents,  cyanide  de- 
tection and  removal,  and  the  toxicity  of  cyanide 
effluents  to  fish  and  aquatic  life.  (Cassar-FRC) 
W81-03481 


CHEMICALS  AND  ALLIED  PRODUCTS, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
R.  F.  Nelson,  and  T.  W.  Siegrist. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1455- 
1467,  June,  1980.  131  Ref 

Descriptors:  'Chemical  wastes,  'Organic  com- 
pounds, Chemical  industry,  Wastewater  treatment, 
'Water  pollution  control.  Reviews,  Industrial 
wastes. 

A  review  of  literature  published  in  1979  on  water 
pollution  by  chemical  industry  wastes  discusses 
capital  outlays  and  energy  requirements  for  pollu- 
tion control,  case  reports  of  pollutants  discharged 
into  the  environment,  and  waste  water  treatment 
methods,  biological,  physical,  and  chemical.  Treat- 
ment methods  for  many  chemicals  are  mentioned, 
including  petrochemicals,  phenol,  cresols,  organic 
solvents,  explosives,  ammonia,  amines,  polyoxyal- 
kylene  ethers,  polyvinyl  acetate,  pharmaceuticals, 
acrylonitrile,  polymers,  pesticides,  synthetic 
rubber,  polyethylene,  acids,  polycyclic  aromatic 
hydrocarbons,  and  many  others.  (Cassar-FRC) 
W8 1-03482 


PUMPING  SEWAGE  AND  SEWAGE  SLUDGE, 

British     Hydromechanics    Research    Association, 

Cranfield  (England). 

M.  Johnson. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 

12,  p  575,  577-578,  December,  1980.  1  Fig,  6  Ref 

Descriptors:  'Pumping,  'Sewage  sludge,  'Energy, 
Waste  water  treatment,  'Sewage  treatment.  Com- 
puters, Aeration. 


Increasing  costs  of  sewage  treatment  demand  a 
look  at  pumping  procedures  and  equipment  from 
the  viewpoint  of  better  efficiency  and  decreased 
costs.  Major  pumping  problems  are  ragging  (block- 
ages by  rag,  plastics,  and  fibrous  matter),  especially 
troublesome  in  rotodynamic  pumps  and  non-return 
valves,  and  energy  consumption.  Ragging  may  be 
alleviated  by  cutter  devices  at  the  pump  inlet, 
using  large  passages  and  few  blades;  special  pump 
designs,  such  as  the  Archimedian  screw  type;  and 
careful  design  of  non-return  valves.  Computer  in- 
formation may  be  used  to  save  energy  by  keeping 
pump  sizes  minimal.  The  variabihty  of  sludge  com- 
positions and  the  non-Newtonian  character  of  the 
fluids  cause  problems  in  pump  design.  Research  is 
underway  to  detemine  the  properties  of  a  wide 
variety  of  sludges  and  to  further  develop  air  injec- 
tion techniques.  Weatherproofing  and  submersible 
pumps  are  additional  alternatives.  (Cassar-FRC) 
W8 1-03495 


NEW  JERSEY  TOWNSHIP  SOLVES  GROUND- 
WATER PROBLEM  WITH  ACTIVATED 
CARBON. 

Industrial  Water  Engineering,  Vol  18,  No  1,  p  15, 
January/February,  1981. 

Descriptors:  'Activated  carbon,  'Groundwater 
pollution,  'Drinking  water,  'Water  treatment,  Po- 
table water,  Water  pollution  treatment.  Industrial 
wastes.  Carcinogens,  Chemical  wastes.  Carbon, 
Organic  wastes.  New  Jersey,  Rockaway  Town- 
ship. 

Rockaway  Township,  a  community  in  Morris 
County,  New  Jersey,  discovered  trichloroethylene 
(TCE)  in  two  of  its  three  public  wells.  Early  tests 
showed  TCE  levels  between  10  and  50  times  the 
recommended  levels  for  drinking  water.  Later  tests 
on  all  three  wells  conducted  as  a  result  of  com- 
plaints about  taste  and  odor  showed  that  all  three 
wells  were  contaminated  with  two  other  potential- 
ly toxic  organics,  diisopropyl  ether  and  methylene 
chloride.  The  township  contracted  for  the  supply 
of  two  adsorption  tanks,  each  of  which  holds 
20,000  pounds  of  granular  activated  charcoal. 
These  tanks  process  about  one  million  gallons  of 
water  per  day,  reducing  organic  pollutants  to  less 
than  one  part  per  billion  and  assuring  safe  drinking 
water  from  all  three  wells.  Although  four  monitor- 
ing wells  have  been  dug  around  the  aquifer,  the 
source  of  the  chemicals  has  not  been  identified. 
(Carroll-FRC) 
W8I-03501 


PROCESS  FOR  SIMULTANEOUS  REMOVAL 
OF  CADMIUM  AND  CYANIDE, 

Rhode  Island  Univ.,  Kingston. 

C.  P.  C.  Poon,  and  K.  P.  Soscia. 

Industrial  Water  Engineering,  Vol  17,  No  2,  p  28- 

30,  March/ April,  1980.  2  Fig,  1  Tab,  3  Ref. 

Descriptors:  'Metal-finishing  wastes,  'Cyanide, 
'Cadmium,  'Wastewater  treatment.  Heavy  metals. 
Industrial  wastes,  Electrolysis,  Sodium  chloride. 
Electrochemistry. 

A  new  process  developed  for  the  treatment  of 
metal  finishing  wastewaters  containing  cadmium 
and  cyanide  involves  the  use  of  a  compact  reactor 
in  which  seawater  or  sodium  chloride  solution  is 
electrolyzed  below  a  column  of  metal  finishing 
wastes  containing  the  two  heavy  metals.  Oper- 
ational studies  of  the  electrochemical  reactor  and 
of  the  treatment  process  included  evaluation  of  the 
effects  of  variations  in  power  input,  rinse  water 
depth,  electrode  spacing,  initial  pH,  and  initial 
metal  concentrations.  The  initial  cadmium  concen- 
tration had  the  most  significant  effect  on  its  remov- 
al, followed  by  rinse  water  depth  and  power  input. 
The  initial  pH  and  electrode  spacing  had  little 
effect  on  performance.  The  laboratory  studies 
showed  that  both  cadmium  and  cyanide  in  a  metal 
finishing  water  could  be  simultaneously  removed 
in  an  electroflotation  process.  Using  the  design 
investigated,  a  combination  of  lower  power  input 
and  deeper  wastewater  column  provides  more  ef- 
fective treatment.  (Carroll-FRC) 
W8 1-03502 


FUNDAMENTAL  AND  BASIC  THEORIES  RE- 
GARDING THE  PROPER  USE  OF  MODERN 
DAY  ION  EXCHANGE  RESINS, 

F.  X.  McGarvey,  and  M.  C.  Gottlieb. 

Industrial  Water  Engineering,  Vol  17,  No  2,  p  14- 

22,  March/ April,    1980.    11   Fig,  2  Tab,   19  Ref. 

Descriptors:  'Resins,  'Ion  exchange.  Anion  ex- 
change. Cation  exchange.  Porosity,  'Water  treat- 
ment. Oxidation,  Organic  matter.  Silica,  Chemical 
composition,  Chemical  properties. 

Producers  of  ion  exchange  resins  have  approached 
a  variety  of  technical  problems  from  the  standpoint 
of  the  chemical  and  physical  structure  of  the  ion 
exchange  resins  in  relation  to  chemical  and  physi- 
cal attrition,  silica  removal,  operating  capacity,  and 
organic  fouling  resistance.  Ion  exchange  resins 
may  be  gel  resins,  which  are  beads  consisting  of  a 
giant  molecule  of  styrenedivinylbenzene  with  ap- 
proximately one  sulfonic  acid  group  on  each  aro- 
matic ring;  first  generation  macroporous  ion  ex- 
change resins,  which  consist  of  bundles  of  small 
microspheres  stuck  together  to  form  a  single  bead, 
greatly  increasing  the  surface  area  and  porosity; 
and  second  generation  macroporous  ions,  which 
provide  greater  control  over  pore  size  and  surface 
area.  The  history  of  efforts  to  control  organic 
fouling  resistance,  physical  attrition  of  the  resins, 
and  colloidal  dispersions  of  silica,  and  current 
practices  with  respect  to  each  of  these  problem 
areas  are  discussed.  The  development  and  interpre- 
tation of  laboratory  information  upon  which  to 
base  design  information  and  decisions  is  explained. 
The  second  generation  macroporous  ion  exchange 
resins  are  shown  to  have  operating  capacities  and 
leakage  levels  comparable  to  good  quality  gel 
resins.  These  new  resins  also  have  physical  tough- 
ness, oxidation  stability,  and  organic  fouling  resist- 
ance at  least  equivalent  to  that  of  the  original 
macroporous  resins.  This  paper  was  presented  at 
the  40th  annual  meeting  of  the  International  Water 
Conference,  held  October  30  to  November  1,  1979, 
in  Pittsburgh,  Pennsylvania.  (Carroll-FRC) 
W81-03504 


TREATMENT  OF  NUCLEAR  DRAIN  WASTES 
WITH  AN  ELECTRO  MAGNETIC  FILTER 
AND  ULTRAFILTRATION  SYSTEM, 

Japan  Atomic  Power  Co.,  Ltd.,  Tokyo. 

Y.  Kurihara,  M.  Oda,  K.  Okugawa,  Y.  Sunaoka, 

and  M.  H.  Kleper. 

Industrial  Water  Engineering,  Vol  17,  No  1,  p  14- 

19,  January/February,  1980.  10  Fig,  3  Tab,  1  Ref. 

Descriptors:  'Filtration,  'Radioactive  wastes, 
'Wastewater  treatment.  Industrial  wastewater.  In- 
dustrial wastes.  Electric  power  industry.  Boiling 
water  reactors.  Nuclear  reactors,  Ultrafiltration, 
Process  efficiency,  'Nuclear  powerplants. 

Radioactive  waste  streams  generated  by  light 
water  reactors  must  be  collected,  monitored,  and 
treated  as  necessary  before  reuse  within  the  nucle- 
ar power  plant  or  release  to  the  environment.  In 
boiling-water  reactors,  waste  segregation  is  accom- 
plished by  establishing  two  major  systems,  one  for 
comparatively  high  activity  and  low  conductivity 
drains  such  as  equipment  drains  and  one  for  low 
activity  and  high  conductivity  drains  such  as  floor 
drains.  Owners  of  nuclear  power  plants  are  modi- 
fying their  design  philosophies  concerning  liquid 
radwaste  processing  systems  in  an  effort  to  meet 
more  stringent  environmental  regulations  and  to 
derive  potential  economic  benefits  from  reduction 
of  the  increasing  volumes  of  liquid  and  solid  wastes 
produced.  The  Tsuruga  Station  of  the  Japan 
Atomic  Power  Company  successfully  replaced  a 
precoat  filter  with  a  system  containing  electromag- 
netic filters  followed  by  ultrafiltration  units  for  the 
treatment  of  radioactive  liquid  wastes  from  equip- 
ment drains.  Following  extensive  evaluations  and 
short-term  tests,  a  pilot  plant  was  set  up  to  study 
the  performance  of  the  system.  The  major  depend- 
ent variables  studied  during  the  2,000  hours  of  pilot 
plant  operations  included  average  flux,  restoration 
of  clean  water  fiux,  restoration  of  process  flux,  and 
repeatability  of  process  fiux.  The  production 
system  has  been  in  operation  since  1977.  The  ultra- 
filtration unit  system  operates  on  a  batch  basis. 
Liquid  waste  reduction  achieved  with  the  ultrafil- 
tration unit  system  has  been  75  to  220  fold.  The 
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ultraflltration  system  flux  has  been  significantly 
higher  than  the  design  value.  There  has  been  no 
decrease  in  system  capacity  since  start-up.  Installa- 
tion of  the  electromagnetic  filters  followed  by  ul- 
trafiltration units  has  resulted  in  a  significant  re- 
duction in  residual  waste  volume.  (Carroll-FRC) 
W8 1-03505 


EXPLOSION  AT  A  PESTICIDE  MANUFAC- 
TURING PLANT, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 
IL. 

C.  Lue-Hing,  D.  T.  Lordi,  S.  Whitebloom,  and  G. 
Richardson. 

Industrial  Wastes,  Vol  27,  No  1,  p  12-13,  34,  Janu- 
ary/February, 1981.  2  Fig,  2  Ref 

Descriptors:  'Wastewater  treatment,  *Organo- 
phosphorus  pesticides,  'Water  pollution  preven- 
tion. Waste  water  disposal.  Waste  disposal.  Pesti- 
cides, Accidents,  Insecticides,  Hazardous  materi- 
als, •Chicago,  Detention  dams,  Drainage  ditches. 
Diversion  dams.  Water  pollution  treatment.  Water 
pollution  control.  Sodium  hydroxide,  Chemical 
spills. 

The  Metropolitan  Sanitary  District  of  Greater  Chi- 
cago (MSDGC)  was  called  upon  to  deal  with  any 
pollution  problems  resulting  from  an  explosion  in  a 
pesticide  manufacturing  plant  in  Chicago  Heights 
in  August  of  1978.  Unknown  quantities  of  EPN,  an 
organophosphorus  insecticide,  were  flushed  into 
nearby  waterways  as  a  result  of  fire  fighting  activi- 
ties. EPN  also  entered  the  sewer  system  of  the 
pesticide  plant  and  a  waste  water  treatment  facility 
of  Chicago  Heights.  A  dam  was  constructed  in  the 
drainage  ditch  into  which  EPN  was  discharged  to 
prevent  the  flow  of  the  contaminated  waters  into  a 
nearby  creek.  The  waste  water  facility  confined 
the  inflowing  EPN  to  one-third  of  the  plant  to 
maintain  the  integrity  of  its  biological  treatment 
processes.  EPN  contaminated  inflow  was  held  for 
further  chemical  treatment  by  alkaline  hydrolysis 
and  ultimate  disposal  to  that  part  of  the  treatment 
facility  still  under  normal  operation.  Sodium  hy- 
droxide was  applied  to  the  drainage  ditch  to  treat 
residual  EPN,  and  later  the  dam  was  removed, 
allowing  reconnection  with  the  local  creek.  Work- 
ers involved  in  the  three-day  emergency  clean-up 
effort  were  examined  by  medical  experts  for  ill 
health  effects.  This  episode  illustrates  the  impor- 
tance of  cooperation  between  industry  and  public 
authorities  in  ensuring  a  successful  emergency  re- 
sponse to  toxic  spills.  (Geiger-FRC) 
W8 1-03507 


EFFECTIVE  WASTEWATER  TREATMENT  IN 
POULTRY  PROCESSING  OPERATIONS, 

Weaver  (Victor  F.)  Co.,  Inc.,  New  Holland,  PA. 
L.  Newswanger,  and  H.  E.  Zuern. 
Industrial  Water  Engineering,  Vol  17,  No  5,  p  19- 
21,  September/October,  1980.  1  Tab. 

Descriptors:  'Poultry,  'Food-processing  wastes, 
'Industrial  wastewater,  'Wastewater  treatment, 
Activated  sludge  process,  Chlorination,  Filtration, 
Chemical  treatment.  Alum. 

Poultry  wastes  contain  high  BOD,  suspended 
solids,  and  grease,  have  varying  pH  wastewater 
flows,  and  require  substantial  treatment  prior  to 
discharge.  A  cost-effective  treatment  scheme  was 
developed  for  a  poultry  processor  in  New  Holland, 
Pennsylvania.  It  was  decided  that  it  would  be  more 
economical  for  the  company  to  operate  its  own 
treatment  plant  as  compared  to  paying  a  continu- 
ing surcharge  on  high  strength  wastewater  dis- 
charged to  the  New  Holland  municipal  treatment 
plant.  First,  coarse  solids  were  removed,  then 
grease  and  oil  were  floated.  This  was  followed  by 
dissolved  air  flotation  for  further  solids  and  grease 
removal.  The  remaining  BOD  was  removed  in  the 
activated  sludge  treatment  system,  and  secondary 
clarification  and  microscreens  were  used  to 
remove  any  residual  suspended  solids.  The  treated 
water  was  then  chlorinated  and  discharged. 
Chemical  treatment  consisted  of  the  addition  of 
300  mg/liter  of  alum  and  3  mg/liter  anionic  poly- 
mer before  air  flotation.  The  final  BOD  averaged 
17  mg/liter  for  October  1979  and  26  mg/liter  for 
November.  Suspended  solids  were  22  mg/liter  for 


October  and  28  mg/liter  for  November.  The  plant 
operates  five  days  a  week,  and  a  large  holding  tank 
is  being  added  to  the  system  so  the  treatment  plant 
will  receive  effluent  seven  days  a  week.  (Small- 
FRC) 
W81-03508 


CENTRIFUGES  BOOST  SLUDGE  HANDLING 
CAPACITY, 

Houston  De'pt.  of  Public  Works,  TX. 

R.  S.  Sarich,  Jr. 

Water  and  Wastes  Engineering,  Vol  17,  No  4,  p 

38-39,  April,  1980. 

Descriptors:  'Filtration,  'Drying,  'Sludge  treat- 
ment, Centrifugation,  Sludge  disposal.  Disposal, 
Waste  water  treatment. 

Installed  as  an  emergency  measure  in  1977,  three 
large  centrifuges  now  process  up  to  half  of  the  80 
tons  per  day  sludge  output  from  the  Northside 
Waste  Water  Plant,  Houston,  Texas.  This  equip- 
ment requires  less  manpower,  less  space,  and  has 
lower  chemical,  utility  and  transportation  costs 
than  the  vacuum  filters  and  flash  dryers  also  used 
in  the  plant.  (Cassar-FRC) 
W81-03533 


WASTEWATER  PLANTS  SHOULD  RECOVER 
COSTS  FOR  TREATING  INDUSTRY  DIS- 
CHARGES, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6C. 

W81-03538 


LAND  DISPOSAL  OF  WASTEWATER  FROM  A 
BEET  SUGAR  FACTORY  AND  ITS  EFFECT  ON 
SOIL, 

Tehran  Univ.  of  Technology  (Iran). 

J.  Shayegan,  and  M.  Sanai. 

Environmental  Pollution  (Series  B),  Vol  1,  No  1,  p 

61-70,  1980.  2  Fig,  3  Tab,  7  Ref 

Descriptors:  'Sugar  beets,  'Soil  amendments, 
'Sludge  disposal,  'Waste  water  disposal,  'Waste 
water  treatment,  Ultimate  disposal.  Sugar  crops. 
Fertilizers,  Agriculture,  Sewage  sludge.  Nutrients, 
Salinity,  Sewage  effluents.  Disposal,  Iran. 

A  case  study  of  land  disposal  of  waste  water  from 
a  sugar  beet  factory  in  Iran  is  described.  This  plant, 
operating  about  100  days  a  year,  has  been  applying 
its  waste  water  to  the  same  plot  of  land  for  11 
years.  After  initial  sedimentation,  the  combined 
effluents  have  the  following  composition  (all  in  mg 
per  liter):  pH,  12;  BOD,  1070;  COD,  3850;  sus- 
pended solids,  356;  Ca,  473;  N,  19.6;  P,  1.2;  and  CI, 
640.  The  waste  water  is  generated  during  the 
winter  and  is  stored  in  lagoons  until  needed  in  the 
growing  season.  Soil  analysis  of  the  disposal  land 
shows  that  Ca  and  Mg  have  accumulated  in  the 
top  layers  (2  meters)  of  soil.  Salinity  is  increased  at 
all  levels  measured,  up  to  300  cm.  Leachate  reach- 
ing the  groundwater  appears  to  be  essentially  puri- 
fied. Although  the  top  layer  of  soil  was  encrusted 
with  CaC03,  the  plot  was  renovated  for  agricul- 
tural use  by  removing  the  top  10  cm  of  soil, 
applying  120  tons  of  digested  municipal  sludge  to 
each  hectare,  and  plowing.  Alfalfa  and  sugar  beet 
produced  15%  more  biomass  in  this  waste  water 
treated  plot  than  in  control  areas.  (Cassar-FRC) 
W8 1-03544 


STAFFING  FOR  WASTEWATER  COLLECTION 
SYSTEMS, 

Spalding,  DeDecker  and  Associates,  Inc.,  Madison 
Heights,  MI. 

For  primary  bibliographic  entry  see  Field  9C. 
W8 1-03559 


RANKING  SLUDGE  REMOVAL  METHODS, 

W.  H.  Boyle. 

Water  and  Sewage  Works,  Vol  127,  No  6,  p  70,  72, 

June,  1980.  1  Fig,  8  Ref 

Descriptors:  'Sludge  excess.  Sludge,  Activated 
sludge.  Cleaning,  'Activated  sludge  process,  Clari- 
fiers,  Clarification. 


as 


Scraping  and  suction  are  discussed  as  the  two 
options  available  for  removing  sludge  from  the 
final  clarifier  of  the  activated  sludge  process.  Me- 
chanical scrapers  can  be  used  in  rectangular  basins 
having  continuous  chain-and-flight  or  traveling- 
bridge  scrapers.  Circular  tanks  having  a  rake 
mechanism  with  a  drive  unit  at  the  center  of  the 
clarifier  have  also  been  used.  A  circular  scraper 
does  not  have  the  same  type  of  floor  coverage  as 
does  a  rectangular  unit.  Suction  removal  devices 
can  be  operated  in  rectangular  basins  using  a  trav- 
eling bridge,  and  circular  basins  using  the  tapered 
header  or  multiple-pipe  drawoffs.  Five  important 
aspects  of  the  suction  removal  devices  are:  rapid 
removal,  minimum  sludge  agitation,  maximum  con- 
centration, flexibility,  and  balanced  hydraulic 
design.  (Baker-FRC) 
W8 1-03  560 


LOW-COST,  LOW-ENERGY  WASTEWATER 
TREATMENT  GETTING  NOTICE, 

T,  W.  Greenlund. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  56,  75, 

May,  1980.  1  Tab,  2  Ref 

Descriptors:  'Wastewater  treatment,  'Operating 
costs.  Energy  conservation,  Netherlands,  West 
Germany,  Europe,  Aeration. 

In  general,  West  German-Holland  design  theory 
for  wastewater  treatment  emphasizes  aeration, 
with  low  organic  loadings,  a  large  aerator  reactor 
mass,  and  moderate  aeration  reactor  mixed  liquor 
suspended  solids  concentrations.  The  process  has 
been  called  the  'low-load  aeration  process'  and 
offers  significant  advantages  in  the  design  and  op- 
eration of  wastewater  facilities.  One  requirement  in 
the  system  is  a  secondary  clarifier  with  a  very  low 
surface  settling  rate,  normally  in  the  range  of  250- 
350  Gpd/sq  ft.  This  ensures  the  maintenance  of  the 
higher  mixed  liquor  suspended  solids,  and  together 
with  the  long  detention  times  in  the  reactor  allows 
rain  water  flows  of  2.5-3.5  times  the  dry  weather 
flows  to  be  absorbed  without  detriment  to  the 
effluent  quality.  European  treatment  in  general  in- 
cludes preliminary  treatment,  aeration,  clarifica- 
tion, sludge  thickening,  and  sludge  dewatering. 
Unlike  the  American  preliminary  treatment  prac- 
tice of  comminution  and  the  return  of  ground 
materials  to  the  waste  flow,  European  practitioners 
generally  use  a  mechanical  screen  to  remove  all 
solids  from  the  wastewater  at  the  outset  of  the 
treatment  process.  The  advantages  include  oxida- 
tion, nitrification,  and  stabilization  of  sludge  in  the 
same  reactor;  simplicity  of  construction;  superior 
oxygen  transfer;  lower  volume  of  sludge;  ease  of 
operation;  low  cost;  and  long  hydraulic  detention 
times.  (Baker-FRC) 
W81-03563 


HIGH-RATE  THERMOPHILIC  ANAEROBIC 
DIGESTION  OF  AGRICULTURAL  WASTES, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Environ- 
mental and  Water  Resources  Engineering. 
G.  Shelef  S.  Kimchie,  and  H.  Grynberg. 
Biotechnology  and  Bioengineering,  Vol  22,  No  10 
(Symposium),  p  341-351,   1980.  2  Fig,  6  Tab,  15 
Ref 

Descriptors:  'Farm  wastes,  'Thermophilic  bacte- 
ria. Digestion,  'Anaerobic  digestion.  Energy,  Acti- 
vated carbon.  Cobalt,  Methane,  'Waste  treatment. 
Disposal,  Waste  water  treatment.  Agricultural 
wastes. 

Energy  requirements  for  thermophilic  anaerobic 
digesters  operating  at  8  days  retention  time  with 
agricultural  wastes  such  as  cow  manure,  poultry 
manure,  straw,  and  cotton  plant  wastes  were  3800 
kcal  per  cu  meter  per  day  for  the  largest  reactor 
tested,  100  cu  meter.  Smaller  digesters  required 
more  energy,  5400  for  the  10  cu  meter  digester  and 
4700  for  the  1  cu  meter  digester.  Comparisons  with 
the  mesophilic  system  showed  that  thermophilic 
digestion  (55C)  had  advantages  at  shorter  retention 
times  and  higher  organic  loadings.  Maximum  ther- 
mophilic biogas  production  rate  was  5.5  liters  per 
liter-day  (at  16  g  per  liter-day);  mesophilic,  3.5. 
Cow  manure,  straw,  chopped  straw,  or  mixtures  of 
all  three  showed  efficiencies  of  about  0.23  liters  per 
gram  at  a  retention  time  of  10  days.  Cotton  solids. 
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even  finely  divided,  had  very  low  efficiencies, 
0.01-0.06  liters  per  gram.  Poultry  manure  was  simi- 
lar to  cow  manure,  averaging  an  efficiency  of  0.21 
liters  per  gram.  Powdered  activated  carbon  at  the 
level  of  0.25-0.33%  added  to  the  feedstock  of 
thermophilic  digesters  improved  efficiency  slight- 
ly. The  mesophilic  process  was  not  affected.  Gran- 
ulated activated  carbon  did  not  aid  either  process. 
Cobalt  added  as  carbonate  or  chloride  (up  to  45 
mg  per  liter  feed)  did  not  improve  the  mesophilic 
process,  but  in  the  thermophilic  process  it  im- 
proved gas  production  from  4.0  to  4.9  liters  per 
liter-day.  (Cassar-FRC) 
W81-03577 


CONTACT  AERATION  USING  PLASTIC 
MEDIA--A  CASE  HISTORY, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
C-S.  Huang,  and  G.  A.  Fishburn. 
Water/Engineering  and  Management,  Vol  128,  No 
2,  p  30-31,  February,  1981.  2  Fig,  3  Tab,  3  Ref 

Descriptors:  ♦Aeration,  *Contact  filters.  Biological 
oxygen  demand,  'Wastewater  treatment.  Plastics, 
Suspended  solids.  Nitrogen  removal. 

The  plain  asbestos  plates  used  as  the  contact  media 
in  the  aeration  tanks  of  the  wastewater  treatment 
plant  on  the  Brooks  Air  Force  Base  were  replaced 
with  Koro-Z  honeycomb  plastic  media  in  an  effort 
to  improve  the  treatment  efficiencies  of  the  plant. 
The  plant  consists  of  a  primary  settling  tank,  a 
first-stage  aeration  tank,  an  intermediate  settling 
tank,  a  secondary-stage  aeration  tank,  a  final  set- 
tling tank,  a  chlorine  contact  tank,  two  polishing 
lagoons,  and  an  irrigation  lake.  The  biological 
oxygen  demand  (BOD5)  removal  efficiency  was 
increased  from  90%  with  the  original  asbestos 
filters  to  95%  with  the  plastic  media.  The  suspend- 
ed solids  removal  efficiency  was  increased  with  the 
plastic  media.  The  suspended  solids  removal  effi- 
ciency was  increased  from  92%  to  97%  after  re- 
placement of  the  media.  Ammonia  nitrogen  remov- 
al efficiency  is  about  50%  with  the  plastic  media. 
The  dissolved  oxygen  content  of  the  final  effluent 
has  increased  from  0  milligrams  per  liter  to  3  to  4 
milligrams  per  liter  most  of  the  time.  The  contact 
aeration  system  using  the  plastic  media  appears  to 
achieve  better  results  than  can  be  obtained  by  a 
trickling  filter  or  activated  sludge  system  under 
comparable  design  criteria  and  is  easier  to  operate, 
since  there  is  no  need  for  recirculation  or  sludge 
return.  (CarroU-FRC) 
W81-03581 


LIMITED-SITE  PUMPING  STATION  PRO- 
VIDES PROTECTION  FROM  BASEMENT 
FLOODING, 

Hubbell,  Roth  and  Clark,  Inc.,  Bloomfield  Hills, 

ML 

C.  W.  Myrold. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  56,  57,  104,  March,  1981. 

Descriptors:  *Pumping  plants,  'Combined  sewers, 
*Storm  water.  Network  design,  Michigan,  Waste 
water  treatment.  Sewerage,  Buildings,  Combined 
sewer  overflows,  Southgate,  Wyandotte. 

The  Pine  Street  Storm  Relief  Station  corrected  the 
basement  flooding  in  Southgate  and  Wyandotte, 
Michigan,  caused  by  backup  of  combined  sewers 
during  major  storms  and  snow  melting.  The  new 
facility  is  basically  an  80  ft  diameter  vertical  con- 
crete caisson  64  ft  deep  and  mostly  below  grade. 
The  structure  is  tied  to  the  existing  porous  rock 
formation  with  epoxy-grouted  anchors.  Designed 
to  handle  a  10  year  frequency  storm  runoff  the 
system  includes  tunneled  relief  receptors,  weir  con- 
trol system,  and  a  retention  basin.  It  sends  small 
flows  directly  to  the  treatment  plant  and  holds 
storm  water  for  later  treatment.  Total  cost  was 
$6.9  million,  and  completion  date,  February,  1979. 
(Cassar-FRC) 
W8 1-03583 


FILTER  MODIFICATIONS  GIVE  AN  ADDED 
DIMENSION  TO  TERTIARY  TREATMENT  IN 
SHELBURNE, 

C.  J.  Kretch. 


Water  and  Pollution  Control,  Vol  119,  No  2,  p  10- 
11,  February,  1981. 

Descriptors:  'Filters,  'Tertiary  treatment.  Waste 
water  treatment,  Shelburne,  Ontario,  Effluent,  Ul- 
timate disposal. 

After  the  rapid  growth  of  population  in  Shelburne, 
Ontario,  overloaded  the  municipal  waste  treatment 
system,  secondary  treatment  plus  tertiary  filtration 
was  chosen  as  the  best  alternative  to  produce  the 
quality  of  effluent  required  for  discharge  into  the 
sensitive  environment.  The  system's  four-compart- 
ment filter  was  modified  to  allow  the  operator  to 
filter  the  same  secondary  effluent  twice  in  a  con- 
tinuous process.  Changes  in  the  flow  splitter  box 
and  inlet  piping  produced  two  separate  two-com- 
partment filters  capable  of  removing  enough  sus- 
pended solids  to  remain  within  the  total  12.7  kg 
BOD  per  day  discharge  limits.  (Cassar-FRC) 
W81-03591 


SURVIVAL  OF  BACTERIA  IN  A  SEWAGE  EF- 
FLUENT DISCHARGED  TO  THE  CHALK, 

Southern  Water  Authority,  Hampshire  (England). 
M.  J.  Beard,  and  H.  A.  C.  Montgomery. 
Water  Pollution  Control,  Vol  80,  No  1,  p  34-41, 
1981.  6  Fig,  6  Tab,  5  Ref 

Descriptors:  'Effluents,  'Wastewater  treatment, 
'Groundwater  recharge.  Wastewater  facilities. 
Aquifers,  Groundwater  pollution.  Substrates, 
'Bacteria,  Coliforms,  Calcareous  soils. 

The  Alresford  sewage  treatment  facility  is  one  of 
many  in  the  Hampshire  area  of  the  Southern  Water 
Authority  in  Great  Britain  which  discharge  to  the 
chalk,  which  is  the  principal  aquifer  of  the  area. 
Proposals  were  made  in  1976  to  change  the 
method  of  introducing  the  effluent  into  the  chalk  at 
this  works  by  excavating  soakaways  which  would 
take  advantage  of  the  presumed  capacity  of  the 
unsaturated  zone  to  remove  bacteria.  The  removal 
of  coliform  bacteria  from  the  final  effluent  leaving 
the  facility  as  a  result  of  recharge  into  the  chalk 
aquifer  by  means  of  the  existing  French  drain 
network  and  of  a  newly  constructed  experimental 
soakaway  system  was  investigated.  Bacteriological 
studies  were  also  conducted  to  determine  whether 
the  changes  would  create  a  risk  of  contaminating 
some  watercress  beds  and  a  private  borehole  down 
the  presumed  groundwater  gradient  from  the  fa- 
cility. Effluent  discharged  from  the  facility  into  the 
substratum  was  found  to  leave  the  immediate  re- 
charge area  in  a  plume  headed  westward.  Regard- 
less of  whether  recharge  was  via  the  existing 
French  drain  or  via  the  soakaways,  removal  of 
coliform  bacteria  was  better  than  99.99%  at  500 
meters  from  the  point  of  recharge.  The  unsaturated 
zone  was  more  efficient  than  the  saturated  zone  in 
removing  bacteria  from  the  effluent.  The  effluent 
posed  no  risk  to  the  watercress  beds  or  to  the 
private  borehole.  (Carroll-FRC) 
W8 1-03592 


AN  ACCURATE  LEVEL  INDICATOR  FOR  THE 
MEASUREMENT  OF  SPECIFIC  RESISTANCE 
TO  FILTRATION, 

University  Coll.  of  Swansea  (Wales).  Biochemical 

Engineering  Lab. 

J.  S.  Knapp,  M.  G.  Jones,  G.  Thomas,  and  J.  A. 

Howell. 

Water  Pollution  Control,  Vol  80,  No  1,  p  117-120, 

1981.  4  Fig,  3  Ref 

Descriptors:  'Filtration,  'Resistance,  'Measuring 
instruments,  Laboratory  equipment.  Sludge, 
'Wastewater  treatment. 

Specific  resistance  to  filtration  is  widely  used  as  a 
measure  of  the  filtration  properties  of  sewage 
sludges.  The  measurement  of  specific  resistance  to 
filtration  is  very  tedious  and  time-consuming  be- 
cause of  the  need  for  repeatedly  measuring  elapsed 
time  and  volume  of  filtrate  voided  over  a  period 
varying  from  5  or  10  minutes  to  more  than  one 
hour.  Apparatus  designed  by  Wuhrmann  to  auto- 
mate this  measurement  simply  measures  the  time 
taken  for  the  accumulation  of  a  fixed  volume  of 
filtrate  between  two  set  volumes.  However,  the 
underlying  assumption  that  the  non-linear  portions 


of  the  graph  always  fall  at  the  same  volumes  may 
not  be  valid.  An  apparatus  has  been  developed 
which  overcomes  the  intrinsic  problems  of  the 
Wuhrmann  apparatus  and  allows  accurate  auto- 
matic determination  of  time  and  volume  of  filtrate 
voided  over  time.  This  apparatus  has  been  used 
successfully  for  several  years  in  the  measurement 
of  the  specific  resistance  to  filtration  in  conjunction 
with  a  pressure  bomb  filter.  With  slight  modifica- 
tion it  could  be  used  with  the  more  conventional 
vacuum  filtration  apparatus.  The  device  can  be 
used  in  many  situations  for  automatic  measurement 
of  the  rate  of  accumulation  of  any  conducting 
liquid  or  any  change  in  the  level  of  such  a  liquid. 
In  addition,  the  cost  of  the  apparatus  is  very  low. 
(Carroll-FRC) 
W8 1-03594 


CL2  RING  SYSTEM, 

Great  Falls  Wastewater  Treatment  Plant,  MT. 
D.  F.  Brown. 

Water/Engineering  and  Management,  Vol  128,  No 
2,  p  28-29,  February,  1981.  1  Fig,  2  Tab. 

Descriptors:  'Wastewater  treatment,  'Chlorina- 
tion,  'Coliforms,  Residual  chlorine.  Wastewater 
facilities.  Contact  beds. 

The  failure  of  wastewater  treatment  plants  to  si- 
multaneously satisfy  chlorine  residual  maximum 
and  fecal  coliform  limitation  requirements  can  be 
attributed  to  inadequate  chlorine  contact  basin  ca- 
pacity and  insufficient  mixing  of  the  chlorine  solu- 
tion with  the  wastewater.  Although  the  Great 
Falls,  Montana,  activated  sludge  plant  incorporat- 
ed substantial  improvements  in  the  chlorine  con- 
tact basin  design,  the  plant  was  unable  to  meet 
both  requirements  simultaneously.  Dye  testing 
showed  that  the  actual  contact  time  of  the 
wastewater  in  the  basin  was  about  half  the  expect- 
ed time.  The  redwood  baffles  mounted  at  four 
points  along  each  contact  basin  to  help  prevent 
short  circuiting  and  provide  additional  mixing 
were  modified  by  covering  all  but  a  3  foot  wide 
section  of  the  baffle  with  Visqueen.  Every  other 
baffle  was  open  for  3  feet  either  at  the  top  or  at  the 
bottom,  creating  an  over-under  flow  pattern.  This 
increased  baffling  visibly  created  more  turbulence 
in  the  basins  and  caused  a  measurable  drop  in  the 
fecal  coliform  count.  To  achieve  further  improve- 
ments, a  plan  was  devised  to  introduce  chlorine 
solution  into  the  treated  wastewater  as  it  leaves  the 
final  settling  basins  and  flows  into  the  launders. 
For  this  purpose,  a  continuous  loop  of  1.5  inch 
flexible  polyvinyl  chloride  irrigation  tubing  was 
first  attached  to  each  final  basin's  scum  baffle 
below  water  level.  Holes  were  drilled  in  this 
tubing  at  12  inch  intervals  around  the  circumfer- 
ence of  the  ring.  Chlorine  solution  was  piped  to 
the  ring  diffuser  from  the  plant's  main  chlorinator, 
thereby  injecting  chlorine  into  each  final  basin  in 
about  320  places  before  the  treated  wastewater 
goes  into  the  launders.  The  net  effect  has  been  to 
lower  the  effluent's  fecal  coliform  level  below 
permit  limitations  without  exceeding  chlorine  re- 
sidual maximum  levels.  The  ring  system  has  also 
resulted  in  reduced  basin  maintenance  and  im- 
proved basin  appearance.  (Carroll-FRC) 
W81-03596 


ODOR  CONTROL  IN  WASTEWATER  PLANTS, 

Onondaga  County,  New  York,  Dept.  of  Drainage 

and  Sanitation. 

R.  R.  Metcalf 

Water/Engineering  and  Management,  Vol  128,  No 

2,  p  39,  76,  February,  1981. 

Descriptors:  'Odor  control,  'Wastewater  facilities. 
Odors,  Septic  wastewater,  Biological  treatment. 
Anaerobic  digestion.  Sulfur  compounds.  Aeration, 
Chlorination,  Solids,  Filtration. 

Odor  complaints  are  a  major  contributor  to  the 
poor  public  image  of  the  wastewater  treatment 
industry.  The  objective  should  be  to  eliminate  or 
reduce  all  odors  from  collection  and  treatment 
facilities.  The  most  objectionable  odors  are  usually 
a  direct  result  of  septic  conditions  somewhere  in 
the  system  which  permit  the  production  of  hydro- 
gen sulfide  and  related  organic  sulfur  compounds. 
When  septicity  is  the  major  cause  of  odors,  steps 
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should  be  taken  to  eliminate  aerobic  conditions  in 
all  areas  except  where  they  can  be  controlled. 
Cleanliness,  constant  movement,  and  aeration  pro- 
vide the  best  means  of  preventing  the  accumula- 
tion and  stagnation  of  sewage  and  sludge  which 
lead  to  odor  production.  Inexpensive  drip  stations 
can  be  used  to  add  chlorine  to  wastes  entering  the 
plant  in  a  septic  condition.  Immediate  and  rapid 
disposal  of  organics  accumulating  in  grit  and 
screening  will  minimize  odors.  When  this  is  not 
possible,  treatment  to  inhibit  bacterial  decomposi- 
tion should  be  tried.  Equipment  facilitating  the 
removal  of  gases,  liquids,  and  solids  from  the  di- 
gester should  be  adequate  and  functioning  properly 
if  odor  problems  are  to  be  minimized.  Odors  from 
trickling  filters  usually  result  from  excessive  solids 
trapped  on  or  in  the  filter  media.  Pretreatment  at 
the  source  or  within  the  plant  can  reduce  this 
problem  significantly.  Wastes  having  excessive  bio- 
logical oxygen  demand  levels  should  be  oxidized 
prior  to  the  trickling  filter.  Odorous  sludge  may  be 
treated  by  spraying  with  hypochlorite  or  sprin- 
kling with  lime  to  inhibit  biological  activity.  Al- 
though masking  agents  can  be  effective  in  situa- 
tions requiring  immediate  attention,  they  are  unde- 
sirable and  expensive  alternatives  in  the  long  run. 
(Carroll-FRC) 
W81-03599 

5E.  Ultimate  Disposal  Of  Wastes 


ILLINOIS  BIOMASS  RESOURCES:  ANNUAL 
CROPS  AND  RESIDUES:  CANNING  AND 
FOOD-PROCESSING  WASTES  -  PRELIMI- 
NARY ASSESSMENT, 

Argonne  National  Lab.,  IL. 

A.  A.  Antonopoulos. 

Illinois  Institute  of  Natural  Resources,  Chicago. 

Document  No  80/22,  November,  1980.  110  p,  14 

Fig,  41  Tab,  44  Ref,  Append. 

Descriptors:  *Illinois,  *Biomass,  Waste  recovery. 
Energy  sources,  Methane,  *Farm  wastes.  Crop 
yield,  Canneries,  *Food-processing  wastes.  Indus- 
trial wastes.  Fermentation,  Gasification,  Recy- 
cling, Fuel,  Waste  recovery,  *Waste  disposal. 

Illinois,  a  major  agricultural  and  food-processing 
state,  produces  vast  amounts  of  renewable  and 
potentially  valuable  plant  material.  Two  main  bio- 
mass  resources  have  been  evaluated  in  this  investi- 
gation: (1)  annual  crops  and  their  residues,  and  (2) 
canning  and  food  processing  wastes.  There  was 
also  an  environmental  and  economic  evaluation  of 
products  that  could  be  generated  from  biomass. 
Three  technologies  to  convert  biomass  to  fuels 
were  examined:  (1)  direct  combustion  to  generate 
heat  and  electricity;  (2)  fermentation  to  yield  eth- 
anol  for  gasohol;  and  (3)  gasification  to  produce 
methane.  Use  of  biomass  as  a  source  of  other 
valuable  chemicals  was  also  investigated.  Results 
indicate  that  of  the  39  million  tons  of  residues 
generated  in  1978  in  Illinois  from  seven  main 
crops,  about  85%  was  collectible.  The  thermal 
energy  equivalent  of  this  material  is  658  x  1,000,000 
Btu,  or  0.66  Quad.  By  fermenting  10%  of  the  corn 
grain  grown  in  Illinois,  approximately  323  million 
gallons  of  ethanol  could  have  been  produced  in 
1978.  Another  three  million  gallons  of  ethanol 
were  available  in  1978  from  the  wastes  generated 
by  food-processing  establishments.  The  report  rec- 
ommends a  thorough  evaluation  of  the  potential 
for  biomass  resources.  (Garrison-Omniplan) 
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ON-SITE  WASTEWATER  TREATMENT  AND 
DISPOSAL  SYSTEMS  (ENVIRONMENTAL 
AND  HEALTH  EFFECTS), 

Patterson  Associates,  Inc.,  Chicago,  IL. 
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BEHAVIOR  OF  CD,  NI,  AND  ZN  IN  SINGLE 
AND  MIXED  COMBINATIONS  IN  LANDFILL 
LEACHATES, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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METHODS  OF  SOIL  HYDRAULIC  CONDUC- 
TIVITY DETERMINATION  AND  INTERPRE- 
TATION, 

ABC  Dirt  Soil  Scientist,  Seattle,  WA. 

For   primary  bibliographic   entry   see   Field   2G. 
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MANAGEMENT  OF  HAZARDOUS  WASTE  BY 
UNIQUE  ENCAPSULATION  PROCESSES, 

Environmental  Protection  Polmers,  Hawthorne, 
CA. 

H.  R.  Lubowitz,  and  C.  C.  Wiles. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8  l-002b,  March,  1981,  p  91-102.  3  Fig,  4 
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Descriptors:  *Hazardous  materials,  'Waste  dispos- 
al, *Waste  management,  'Polymers,  'Encapsula- 
tion, Toxicity,  Waste  characteristics,  Waste  stor- 
age. Economics,  Water  pollution  prevention. 

Encapsulation  was  developed  as  a  means  of  man- 
aging extremely  toxic  wastes  which  cannot  be 
managed  in  an  envronmentally  acceptable  manner 
by  other  means.  Polyolefin  (primarily  high-  and 
medium-density  polyethylene),  polybutadiene, 
polyurethane,  and  fiber  glass/epoxides  have  been 
used  to  produce  encapsulated  modules  of  hazard- 
ous waste.  Modifications  of  these  polymer  systems 
have  made  it  possible  to  produce  encapsulated 
modules  capable  of  handling  different  waste 
forms-dry  unconfined  wastes,  sludges,  and  con- 
tainerized wastes.  The  encpsulation  systems  are 
compatible  with  a  wide  range  of  waste  composi- 
tions, and  the  modules  they  produce  have  been 
shown  to  have  high  resistance  to  chemical  and 
mechanical  stresses.  They  can  be  expected  to  pro- 
vide hazardous  waste  containment  over  exception- 
ally long  periods  of  time.  The  nature  of  the  systems 
is  such  that  they  can  be  tailored  to  different  waste 
characteristics  and  containment  objectives.  For  ex- 
ample, the  encapsulated  waste  can  be  stored  under 
strict  control  and  removed  if  required,  or  it  can  be 
disposed  of  under  various  regimes.  Each  process 
discussed  is  in  a  different  stage  of  development. 
Though  uncertain,  the  preliminary  economics  of 
these  systems  appear  to  be  acceptable.  If  future 
cost  considerations  take  performance  capabilities 
into  account,  these  systems  are  expected  to  become 
more  economically  viable.  (Brambley-SRC) 
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ESTIMATION  OF  POLLUTION  POTENTIAL 
OF  INDUSTRIAL  WASTE  FROM  SMALL- 
SCALE-COLUMN  LEACHING  STUDIES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Engineering  Div. 
P.  G.  Malone,  L.  W.  Jones,  R.  A.  Shafer,  and  R.  J. 
Larson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A 18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  PA.,  Environ- 
mental Protection  Agency  Report,  EPA-600/9-81- 
002b,  March,  1981,  p  103-118.  6  Fig,  8  Tab,  5  Ref. 
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Descriptors:  'Leachates,  'Industrial  wastes, 
'Heavy  metals,  'Water  pollution  sources.  Leach- 
ing, Water  quality  standards.  Waste  characteristics. 
Pollutants,  Sludge  disposal,  Toxicity. 

Two  industrial  wastes,  a  nickel-cadmium  battery 
sludge  and  a  pigment  production  sludge,  and  three 
solidified/stabilized  products  produced  from  them 
were  subjected  to  long-term  leaching  in  small  (10 
cm  diameter  by  122  cm)  plexiglass  columns.  Lea- 
chate  from  untreated  nickel-cadmium  battery 
sludge  contained  large  amounts  of  soluble  salt 
(probably  mostly  sodium  nitrate)  and  exceeded 
drinking  water  standards  for  mercury,  manganese 
and  selenium.  The  pigment  production  sludge  pro- 
duced leachates  exceeding  drinking  water  stand- 


ards for  cadmium,  chromium,  mercury,  manga- 
nese, lead,  and  sulfate.  Of  the  three  solidification/ 
stabilization  processes  evaluated,  the  process  using 
soluble  silicate  and  cement  additives  gave  the  best 
containment  of  the  heavy  metals,  but  exceeded  the 
untreated  sludges  in  initial  losses  of  soluble  species. 
A  flyash  and  lime  additive  process  produced  a 
product  which  lowered  the  overall  conductivity  of 
the  leachate  but  did  not  significantly  lower  the 
losses  of  the  heavy  metals.  A  urea-formaldehyde 
treatment  process  greatly  increased  the  rate  of  loss 
of  most  contaminants  to  the  leachate.  The  overall 
effect  of  the  treatment  processes  on  contaminant 
loss  may  be  lessened  because  of  the  relatively  low 
loss  of  pollutants  from  the  untreated  sludges.  After 
2  years  leaching  time,  much  less  than  1%  of  all 
heavy  metal  pollutants  had  been  leached  from  any 
of  the  sludge  samples  except  from  the  urea-formal- 
dehyde treated  sludge.  Since  the  treatment  proc- 
esses did  not  appear  to  increase  the  containment  of 
toxic  metals,  other  experimental  methods  should  be 
undertaken.  (Brambley-SRC) 
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ORGANIC    LEACHATE    EFFECTS    ON    THE 
PERMEABILITY  OF  CLAY  LINERS, 

Texas  Agricultural   Experiment   Station,   College 

Station.  Dept.  of  Soil  and  Crop  Sciences. 

For   primary   bibliographic   entry   see   Field   8D. 
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MEMBRANE    LINER    SYSTEMS    FOR    HAZ- 
ARDOUS WASTE  LANDFILLS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For   primary   bibliographic   entry   see   Field   8G. 
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DURABILITY  OF  LINER  MATERIALS  FOR 
HAZARDOUS  WASTE  DISPOSAL  FACILI- 
TIES, 

Matrecon,  Inc.,  Oakland,  CA. 

For  primary   bibliographic   entry   see   Field   8G. 
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INSTALLATION  PRACTICES  FOR  LINERS, 

Southwest  Research  Inst.,  San  Antonio,  TX. 

For   primary   bibliographic   entry   see   Field   8G. 
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IDENTIFICATION  OF  HAZARDOUS  WASTE 
FOR  LAND  TREATMENT  RESEARCH, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 
J.  B.  Berkowitz,  J.  C.  Harris,  and  B.  Goodwin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
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Descriptors:  'Hazardous  materials,  'Land  disposal, 
'Wastewater  disposal,  'Wastewater  treatment. 
Cation  exchange.  Soil  properties.  Heavy  metals. 
Industrial  wastes.  Organic  compounds,  Inorganic 
compounds.  Steel  industry. 

Land  treatment,  in  which  biological,  chemical,  and 
physical  processes  of  the  soil  detoxify  the  wastes,  is 
a  potential  method  for  the  disposal  of  hazardous 
wastes.  A  method  has  been  developed  for  identify- 
ing hazardous  waste  streams  which  may  be  suited 
to  this  method  of  disposal.  The  amount  of  waste, 
number  of  plants,  waste  composition,  and  annual 
rate  of  generation  of  each  waste  component  were 
determined.  The  cation  exchange  capacity  (CEC) 
of  a  soil  must  be  considered  when  wastes  contain- 
ing heavy  metals  are  to  be  disposed.  Assuming  a 
land  disposal  site  of  40  ha,  and  CEC's  of  <  5  to  15 
<,  only  one  waste  could  be  considered  a  candidate 
for  land  treatment  -  spent  sulfuric  acid  pickle 
liquor  from  the  steel  finishing  industry.  Organic 
chemicals  are  identified  as  possible  candidates  for 
land  treatment  based  on  their  persistence  in  soil. 
The  most   promising  wastes  will   require  further 
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research,  field  testing,  and  verification.  (Brambley- 

SRC) 
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FACTORS  INFLUENCING  THE  BIODEGRA- 
DATION  OF  API  SEPARATOR  SLUDGES  AP- 
PLIED TO  SOILS, 

Texas  Agricultural   Experiment   Station,   College 
Station.  Dept.  of  Soil  and  Crop  Sciences. 
K.  W.  Brown,  K.  C.  Donnelly,  J.  C.  Thomas,  and 
L.  E.  Deuel,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
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Descriptors:  'Sludge  digestion,  'Hydrocarbons, 
•Oil  industry,  'Microbial  degradation,  Industrial 
wastes.  Land  disposal.  Soil  moisture.  Soil  texture. 
Soil  temperature.  Nutrients,  Application  rates. 

Biodegradation  of  the  organic  components  of  haz- 
ardous industrial  wastes  is  essential  for  complete 
disposal.  Information  on  the  rates  of  degradation  as 
a  function  of  edaphic  and  management  factors  is 
necessary  in  order  to  properly  design  a  land  treat- 
ment system  and  to  estimate  the  level  of  manage- 
ment and  the  length  of  time  to  achieve  closure 
following  the  last  application.  The  influence  of 
various  environmental  parameters  on  biodegrada- 
tion of  a  refinery  and  a  petrochemical  waste  was 
evaluated  using  a  continuous  flow  soil  respiro- 
meter.  Biodegradation  rates  of  the  two  wastes 
were  measured  by  collecting  the  carbon  dioxide 
evolved  and  by  residual  hydrocarbon  analysis.  The 
microbial  population  was  determined  six  months 
after  incubation  had  begun.  The  environmental 
parameters  studied  included  soil  texture,  soil  mois- 
ture, mineral  nutrient  amendments,  application 
rates,  application  frequency  and  temperature. 
Maximum  degradation  rates  were  achieved  with 
the  Norwood  sandy  clay  at  a  temperature  of  30C. 
The  half  life  of  the  refinery  sludge  was  141  days, 
while  that  of  the  petrochemical  waste  was  692 
days.  The  addition  of  mineral  nutrients  was  not 
effective  in  increasing  the  rate  of  biodegradation  of 
the  refinery  waste,  but  did  produce  a  small  in- 
crease in  the  biodegradation  rate  of  the  petrochem- 
ical waste.  Degradation  was  generally  optimum  at 
field  capacity  and  decreased  when  the  soil  mois- 
ture content  was  greater  or  lower  than  this  level. 
Biodegradation  rates  of  both  wastes  increased  with 
application  rate,  to  a  maximum,  then  declined. 
Small  frequent  applications  of  both  wastes  were 
more  readily  degraded  than  one  single  equivalent 
application.  (Brambley-SRC) 
W81-03350 


REVIEW  AND  PRELIMINARY  STUDIES  OF 
INDUSTRIAL  LAND  TREATMENT  PRAC- 
TICES, 
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Descriptors:  *Land  disposal,  'Literature  review, 
'Chromium,  'Tannery  wastes.  Heavy  metals.  Soil 
chemistry.  Soil-water-plant  relationships.  Proteins, 
Phytotoxicity,  Leaching,  Groundwater  pollution. 

There  are  a  number  of  ways  in  which  metals  may 
enter  the  food  chain,  however  the  'soil-plant  bar- 
rier' can  keep  the  levels  below  the  injurious  levels 
for  some  metals.  Chromium  is  one  such  metal,  so 
wastes  containing  it  could  be  applied  to  land. 
Chromium   exists   in   two   redox  forms:   chromic 


(reduced)  and  chromate  (oxidized).  Chromate  is 
rapidly  reduced  in  soils  to  chromic,  which  is  ad- 
sorbed and  chelated  by  soils  and  becomes  unavail- 
able to  plants.  Chromium-containing  wastes  from 
the  leather  manufacturing  industry  are  candidates 
for  land  treatment,  because  their  protein  content 
provides  a  nitrogenous  fertilizer.  When  used  in  this 
way  the  wastes  seldom  caused  any  phytotoxicity, 
although  crops  were  somewhat  enriched  in  chro- 
mium in  the  first  year.  It  is  unlikely,  but  not 
proved,  that  chromium  will  be  leached  into  the 
groundwater.  The  chromic-chromate  equilibrium 
is  a  key  factor,  especially  in  chromium-rich  soils. 
(Brambley-SRC) 
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ASSESSMENT  OF  HYDROCARBON  EMIS- 
SIONS FROM  LANDTREATMENT  OF  OILY 
SLUDGES, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 
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CLOSURE  TECHNIQUES  AT  A  PETROLEUM 
LAND  TREATMENT  SITE, 

For  primary  bibliographic   entry  see   Field   5G. 
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EVALUATION  OF  CATALYZED  WET  OXIDA- 
TION FOR  TREATING  HAZARDOUS  WASTE, 

IT  Enviroscience,  Knoxville,  TN. 
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EMERGING  TECHNOLOGIES  FOR  THE  DE- 
STRUCTION OF  HAZARDOUS  WASTE,  UL- 
TRAVIOLET/OZONE DESTRUCTION, 

Ebon  Research  Systems,  Washington,  DC. 
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TOP    SEALING    TO    MINIMIZE    LEACHATE 
GENERATION  -  STATUS  REPORT, 

SMC-Martin,  King  of  Prussia,  PA. 
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REMEDIAL  ACTIONS  AT  UNCONTROLLED 
HAZARDOUS  WASTE  SITES, 

SCS  Engineers,  Covington,  KY. 
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TERRAIN,  LAND  USE  AND  WASTE  DRILL- 
ING FLUID  DISPOSAL  PROBLEMS,  ARCTIC 
CANADA, 

Ottawa  Univ.  (Ontario). 

H.  M.  French. 

Arctic,  Vol  33,  No  4,  p  794-806,  December,  1980. 
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Descriptors:  'Drilling  fluids,  'Industrial  wastes, 
'Liquid  wastes.  Hydrocarbons,  Canada,  Arctic, 
Sumps,  Tundra,  Terrain  analysis.  Underground 
waste  disposal. 

A  survey  of  over  60  abandoned  wellsites  in  the 
Mackenzie  Delta,  the  high  Arctic  Islands,  and  the 
interior  Yukon  Territory  was  conducted  to  evalu- 
ate the  effectiveness  of  the  Territorial  Arctic  Land 
Use  Regulations  in  Canada  as  they  relate  to  explor- 
atory drilling  for  hydrocarbons  and  to  the  disposal 
of  waste  drilling  fluids.  Land  use  permits  for  these 
drilling  operations  require  that  waste  drilling  fluids 
be  contained  completely  in  below-ground  sumps 
and  that  these  sumps  be  filled  upon  completion  of 
the  well.  The  survey  indicated  that  about  25%  of 
the  wellsites  experienced  terrain  problems  related 
either  directly  or  indirectly  to  sumps  and/or  to  the 
containment  of  waste  drilling  fluids.  General  site 
conditions  and  the  timing  and  nature  of  the  drilling 
operation  were  more  important  than  age  in  deter- 
mining problems  with  the  sumps.  The  three  major 
types  of  problems  were  non-containment  of  wastes 
during  drilling,  melt-out  problems  during  summer 
operations,    and    restoration    problems   occurring 


either  during  restoration  or  in  subsequent  years. 
The  lowest  incidence  of  problems  is  associated 
with  one-season  winter  drilling  operations.  Both 
two-season  winter  drilling,  in  which  the  sump  is 
left  open  during  the  summer,  and  one-season 
summer  drilling  operations  present  more  problems 
with  sumps.  Although  certain  sump-related  prob- 
lems can  be  resolved  by  more  rigorous  planning, 
careful  operating  techniques,  and  strict  application 
of  present  regulations,  alternate  methods  of  dispos- 
al must  be  considered  in  other  areas  of  high  poten- 
tial terrain  and  toxicity  damage.  (Carroll-FRC) 
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PETROLEUM  PROCESSING  AND  COAL  CON- 
VERSION WASTES, 

Metcalf  and  Eddy,  Inc.,  Boston,  MA. 
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RADIOACTIVE  WASTES, 

Oak  Ridge  National  Lab.,  TN. 

B.  G.  Blaylock,  and  C.  S.  Fore. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1467- 

1494,  June,  1980.  4  Tab,  179  Ref. 

Descriptors:  'Radioactive  waste  disposal.  Nuclear 
wastes.  Radionuclides,  'Waste  disposal.  Ultimate 
disposal.  Disposal,  Waste  treatment.  Path  of  pollut- 
ants. Monitoring,  Geology,  Chemical  reactions, 
♦Industrial  wastes.  Water  pollution  sources.  Ther- 
mal pollution,  Radioecology,  Social  aspects,  Re- 


The  increased  concern  with  the  problem  of  raciio- 
active  waste  disposal  is  reflected  in  the  large 
number  of  publications  on  this  subject  in  1979.  A 
literature  review  summarizes  three  symposia  and  a 
list  of  technical  reports  in  a  series  of  tables  which 
includes  authors,  organizations,  and  subjects.  Sev- 
eral comprehensive  reviews  and  reports  have  been 
published  concerning  disposal  of  radioactive 
wastes,  high-  and  low-level,  in  the  U.  S.  and  in 
European  countries.  Other  subjects  included  in  this 
compilation  are  site  selection  and  geology,  migra- 
tion and  leaching  of  radionuclides,  modeling  stud- 
ies, techniques  for  monitoring  radiation  near  facili- 
ties, temperature  increases  in  stored  waste,  thermal 
stability  of  rock  formations  in  disposal  sites,  design 
of  waste  repositories,  chemical  and  physical 
changes  occurring  in  disposal  sites,  processes  for 
solidifying  wastes,  volume  reduction,  storage  away 
from  the  reactor,  design  and  performance  of  con- 
tainers to  store  high-level  waste  in  geologic  forma- 
tions, risks  to  man  and  the  environment  from 
stored  wastes,  socioeconomic  aspects,  and  criteria 
and  standards.  (Cassar-FRC) 
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SOLID  WASTES  AND  WATER  QUALITY, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISPOSAL  FACILITY  DESIGN  FOR  OIL- 
FIRED  BOILER  SLUDGE, 

A.  G.  Lazarus,  Jr.,  and  C.  M.  Palesh. 

Power  Engineering,  Vol  85,  No  3,  p  74-76,  March, 

1981.  3  Fig,  3  Tab. 

Descriptors:  'Solid  wastes,  'Sludge  disposal, 
'Powerplants,  Vanadium,  Fly  ash.  Ultimate  dis- 
posal. Industrial  wastes,  Water  pollution  sources, 
Disposal,  Heavy  metals.  New  England  Power 
Company,  Metals,  Landfills,  'Leachate,  Monitor- 
ing, Observation  wells.  Water  quality. 

On-site  disposal  in  trenches  was  the  most  environ- 
mentally acceptable  alternative  for  disposing  of 
combustion  residue  from  the  New  England  Power 
Company's  oil-fired  boilers.  After  heavy  metal  pre- 
cipitation with  lime,  the  sludge  slurry  is  dried  in 
the  ultimate  disposal  site,  a  trench  type  landfill 
equipped  with  permanent  leachate  collection  sys- 
tems. The  leachate  is  piped  back  to  the  plant's 
waste  water  treatment  system.  The  site  can  accom- 
modate 50,000  cu  yards  of  dried  sludge.  The  PVC- 
lined,  filled  trenches  are  covered  with  PVC  liner 
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and  soil,  then  planted  with  grasses  and  legumes.  A 
water  quality  monitoring  system  includes  observa- 
tion wells  and  river  sampling.  The  dried  sludge 
contains  about  6%  vanadium.  Increased  vanadium 
was  detected  in  groundwater  samples  during  the 
first  year  of  operation.  (Cassar-FRC) 
W81-03515 


DISPOSAL  WELLS  REALLY  CAN  WORK, 

V.  P.  Amy. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

20-23,  July,  1980.  1  Fig. 

Descriptors:  'Disposal  wells,  'Well  testing, 
•Waste  disposal,  Well  drilling,  'Injection  wells, 
Performance  evaluation.  Municipal  wastes.  Dolo- 
mite, Florida. 

West  Palm  Beach,  Florida,  has  tested,  drilled  and 
operated  successful  cost-effective  disposal  wells 
without  contaminating  aquifers.  It  has  disposed  of 
13  billion  gallons  of  eftluent  in  this  way  since  1977. 
A  12-inch  diameter,  3500-ft  deep  test  well  revealed 
the  presence  of  the  Boulder  Zone  (cavernous  dolo- 
mite) which  can  accept  large  amounts  of  treated 
effluents.  In  construction  of  the  test  well,  four 
strings  of  casing  were  used  and  pipes  were  set  at 
various  levels  for  monitoring  purposes.  Three  dis- 
posal wells  were  dug  at  a  cost  of  1.82  million 
dollars  per  well.  Currently  the  plant  is  treating  and 
disposing  of  20  to  22  mgd.  Peak  injection  rates  of 
as  much  as  25,000  gpm  are  used.  When  the  wells 
were  used  for  disposal.  West  Palm  Beach  stopped 
dumping  treated  effluent  into  Lake  Worth  and  an 
important  step  was  taken  in  cleaning  up  local  wa- 
terways. (Small-FRC) 
W81-03532 


LAND  DISPOSAL  OF  WASTEWATER  FROM  A 
BEET  SUGAR  FACTORY  AND  ITS  EFFECT  ON 
SOIL, 

Tehran  Univ.  of  Technology  (Iran). 

For  primary  bibliographic   entry   see   Field   5D. 

W8 1-03544 


UPTAKE  OF  FLUORIDE  BY  RYEGRASS 
GROWN  IN  SOIL  TREATED  WITH  SEWAGE 
SLUDGE, 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W81-03578 


ON-SITE  SEWAGE  DISPOSAL  ALTERNA- 
TIVES COMPARED, 

Wood  County  Health  Dept.,  Parksburg,  WV. 
R.  G.  Weigand. 

Water/Engineering  and  Management,  Vol  128,  No 
1,  p  76-78,  January,  1981.  2  Tab,  5  Ref. 

Descriptors:  'Wastewater  disposal.  Waste  disposal. 
Land  disposal,  Evapotranspiration,  Filters, 
Wastewater  facilities. 

Various  alternatives  to  the  septic-tank  leach-field 
approach  of  handling  sewage  disposal  have  been 
considered  in  West  Virginia,  including  variations 
of  evapotranspiration  mounds,  dual  leach  fields, 
shallow-trench  leach  fields,  filter  beds,  and  combi- 
nation evapotranspiration-percolation  mounds. 
After  studying  several  systems  and  analyzing  rea- 
sons for  their  success  or  failure,  the  following 
recommendations  were  made  for  the  use  of  a 
WVET  mound.  The  engineer  and  sanitarian  must 
be  very  specific  as  to  the  location  of  the  mound,  as 
not  all  locations  are  suitable.  There  must  be  strict 
enforcement  of  water  table  and  soil  percolation 
requirements.  Ideal  sun  and  wind  exposure  must  be 
considered  during  site  selection.  Water  conserva- 
tion methods  should  be  put  into  use  by  the  con- 
sumer. A  final  inspection  of  the  installation  is  nec- 
essary. For  employing  a  NoDak  mound  these  rec- 
ommendations were  made:  proper  sun  and  wind 
conditions  must  be  noted  during  site  selection.  The 
presence  of  a  garbage  grinder  and  washer  contrib- 
utes greatly  to  system  failures.  Use  of  a  pump 
dosing  system  does  not  necessarily  improve  the 
frequency  of  failure  over  mounds  using  gravity 
flow.  Poor  surface  drainage  is  a  critical  factor  in 
failure.  The  mean  size  is  also  significant. 
W8 1-03580 


DISPOSAL  OF  SEPTIC-TANK  CONTENTS  IN 
CYPRUS, 

Engineering-Science,  Inc.,  Arcadia,  CA. 

R.  M.  Bradley. 

Water  Pollution  Control,  Vol  80,  No  1,  p  131-137, 

1981.  8  Tab,  25  Ref 

Descriptors:  'Land  disposal,  'Septic  tanks, 
'Cyprus,  Septic  sludge.  Waste  disposal, 
Wastewater,  Wastewater  analysis,  Waterwater  col- 
lection. Odors,  Metals,  Public  health.  Absorption. 

Septic  tanks  are  still  widely  used  in  urban  areas  in 
Cyprus  pending  construction  of  sewerage  and 
sewage-treatment  systems.  Although  the  septic- 
tank  effluents  are  usually  discharged  to  absorption 
pits,  these  pits  are  frequently  overloaded,  and  regu- 
lar pumping  out  must  be  employed.  In  the  capital 
city  of  Nicosia,  contents  of  the  absorption  pits  and 
septic  tanks  are  disposed  of  on  land,  giving  rise  to 
problems  of  odor  and  posing  a  potential  health 
hazard.  Septage  in  Nicosia  is  a  combination  of 
septic-tank,  holding-tank,  and  absorption  pit  con- 
tents removed  by  road  tankers  to  a  land  disposal 
area.  This  septage  has  characteristics  similar  to 
septic  tank  supernatant  elsewhere,  rather  than  to 
septage  derived  from  conventional  septic  tank  sys- 
tems. The  absorption  pits  are  generally  overloaded 
by  at  least  a  factor  of  three.  The  septage  is  dis- 
posed to  a  eucalyptus  forest  at  a  hydraulic  rate  of 
100  cubic  meters  per  hectare  per  day.  Septage  was 
found  to  be  increasing  the  metal  content  of  the  soil 
in  the  disposal  area.  The  addition  of  lime  to  a 
sample  of  septage  showed  that  if  this  were  prac- 
ticed the  sewage  smell  could  be  prevented  and  the 
fecal  coliform  level  could  be  reduced  to  zero.  The 
land  disposal  of  septage  provides  an  acceptable 
interim  solution  to  sewage-disposal  problems  in  the 
city  pending  the  early  opening  of  sewage  treatment 
facilities.  However,  the  land  disposal  area  should 
be  increased  to  eliminate  waterlogging,  and  the 
eucalyptus  trees  should  be  monitored  to  assess  the 
effects  of  increasing  metal  and  boron  levels  in  the 
soil.  Lime  additions  could  be  used  to  minimize  the 
occasional  odor  problems  that  arise  during  the 
summer.  (Carroll-FRC) 
W8 1-03593 
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APPLICATION  OF  ION  EXCHANGE  AND  UL- 
TRAFILTRATION FOR  REMOVAL  OF  COLOR 
FROM  GROUNDWATER, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Civil  Engineering. 
K.  J.  Lowery. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209058, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
MS  Thesis,  May  1981.  122  p,  33  Fig,  17  Tab,  36 
Ref,  2  Append.  OWRT-A-132-MISS(l),  14-34- 
0001-0126. 

Descriptors:  Resins,  'Ion  exchange,  'Color  remov- 
al, 'Ultrafiltration,  'Water  treatment.  Water 
supply,  Groundwater,  Membranes,  IRA-940,  UM 
membrane,  PM  membrane,  Diaflow  membrane. 
Batch  study.  Column  study. 

Ion  exchange  and  ultrafiltration  were  studied  as 
treatment  alternatives  for  removal  of  naturally  oc- 
curring organic  color  from  a  groundwater  supply. 
Assessment  of  five  strong  base  and  one  weak  base 
anion  exchange  resins  by  batch  and  column  studies 
showed  that  excellent  color  removal  could  be  ob- 
tained with  IRA-940,  a  strong  base  divinyl  benzene 
resin.  The  resin  showed  excessive  decrease  in  ca- 
pacity upon  regeneration.  Batch  studies  showed 
that  IRA-940  could  be  regenerated  to  80%  of  its 
original  capacity;  three  column  runs  showed  a 
reduction  in  treatment  from  the  initial  3,300  bed 
volumes  to  750  and  375  after  the  first  and  second 
regenerations,  respectively.  The  major  anions  in 
the  water  -  becarbonates,  chlorides  and  phosphates 
-  were  monitored  along  with  the  color  for  all  batch 
and  column  studies.  In  the  column  studies,  these 
ions  equilibrated  at  approximately  the  raw  water 
concentration  within  30  hours;  however,  color 
continued  to  be  removed.  Ultrafiltration  with  Dia- 
flow   membranes    of   2000    to    50,000    molecular 


weight  cutoff  showed  greater  than  95%  color  re- 
moval with  a  UM  10  membrane  rated  at  10,000 
molecular  weight  cutoff  Color  reduction  with  a 
commercially  available  PM  10  membrane  rated  at 
10,000  molecular  weight  cutoff  provided  generally 
less  than  60%  removal.  Removal  comparable  to 
that  achieved  by  the  UM  10  could  be  obtained  by 
pH  adjustment  of  the  feed  to  5.0  or  below. 
W8 1-03262 


THE  RELATIONSHIP  BETWEEN  HIGH 
SODIUM  LEVELS  IN  MUNICIPALLY  SOFT- 
ENED DRINKING  WATER  AND  ELEVATED 
BLOOD  PRESSURES, 

Illinois   Univ.   at   the   Medical   Center,   Chicago. 

School  of  Public  Health. 

G.  R.  Brenniman,  W.  H.  Hallenbeck,  R.  J. 

Anderson,  and  A.  T.  Baukus. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-212615, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Water     Resources     Center,     Illinois     University, 

Urbana,  Research  Report  158,  1981.  27  p.  7  Tab, 

20  Ref,  3  Append. 

Descriptors:  'Illinois,  'Massachusetts,  'Sodium, 
'Saline  water,  'Drinking  water.  Food  habits, 
Urine,  Analysis  of  variance.  Municipal  water, 
Water  softening.  Water  analysis,  Foods,  Epidemio- 
logy, Public  health,  'Blood  pressure. 

Hypertension  is  a  major  affliction  affe(^ting  1 5-20% 
of  the  adult  populations  of  industrialized  nations. 
Studies  which  indicate  that  sodium  is  an  important 
factor  in  hypertension  have  primarily  investigated 
food  sources  and  ignored  water  as  an  additional 
source  of  sodium.  A  recent  study  in  Massachusetts 
found  that  a  group  of  high  school  sophomores 
exposed  to  107  mg/1  sodium  in  their  drinking 
water  had  significantly  higher  blood  pressures  than 
a  control  group  exposed  to  8  mg/1  sodium.  To  test 
the  validity  of  these  findings,  high  school  juniors 
and  seniors  in  the  Chicago  metropolitan  areas  of 
LaGrange  and  Westchester  were  studied.  The 
drinking  water  in  LaGrange  has  a  much  higher 
concentration  of  sodium.  Blood  pressure  meas- 
urements, and  a  questionnaire  to  obtain  data  affect- 
ing these  measurements,  were  obtained  for  all  par- 
ticipants; urine  samples  were  collected  from  some 
students.  A  model  was  developed  using  only  the 
most  important  covariates— salty  food  index,  daily 
cigarette  use,  and  the  Quetelet  index.  The  commu- 
nity variable  was  a  dummy  variable.  An  analysis  of 
the  results  showed  that  male  and  female  systolic 
blood  pressures  (SBP)  in  LaGrange  were  not 
higher  than  in  Westchester  (p  >  0.05).  However, 
the  male  and  female  diastolic  blood  pressures 
(DBP)  were  significantly  higher  in  the  high- 
sodium  community  (p  <  0.05).  The  DBP  increases 
were  not  as  large  as  in  the  Massachusetts  study. 
The  long-term  significance  of  these  findings  is  un- 
known. It  is  recommended  that  an  epidemiological 
study  be  conducted  to  determine  absolute  affects 
of  additional  sodium  on  blood  pressure.  (Atkins- 
Omniplan) 
W8 1-03293 


APPLICATION  OF  ADVANCED  TECHNOL- 
OGY FOR  POTABLE  WATER  SUPPLIES  IN 
NORTH  CAROLINA, 

North  Carolina  Univ.   at  Chapel   Hill.   Dept.   of 
Environmental  Sciences  and  Engineering. 
G.  E.  Speitel,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-212359, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Completion  Report,  1981.  161  p,  57  Fig,  25  Tab. 
OWRT-A-109-NC(1),  14-34-0001-9035. 

Descriptors:  'Water  treatment,  'Ozone,  'Chlorine 
dioxide.  Granular  activated  carbon.  Biological  ac- 
tivated carbon.  Dissolved  air  flotation,  European 
water  treatment,  'Activated  carbon.  Costs,  Evalu- 
ation, 'Flotation. 

Five  European  water  treatment  techniques  are 
identified  as  having  a  definite  potential  for  applica- 
tion in  the  United  States:  ozone,  chlorine  dioxide, 
granular  activated  carbon,  biological  activated 
carbon  and  dissolved  air  flotation.  Ozone  is  an 
attractive  alternative  to  chlorine  as  a  primary  disin- 


39 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


fectant.  It  may  also  be  useful  for  pretreatment 
purposes,  trihalomethane  precursor  removal  and 
overall  organics  oxidation.  Cost  considerations  and 
a  very  short-lived  residual  are  responsible  for  the 
limited  use  of  ozone  in  the  United  States.  Chlorine 
dioxide  is  well  suited  for  use  both  in  pretreatment 
and  posttreatment  to  provide  a  distribution  system 
residual.  Lower  chlorinated  organics  formation, 
reduced  pH  dependence  and  a  more  persistent 
residual  allow  it  to  compete  with  chlorine.  The 
major  drawback  with  chlorine  dioxide  is  its  rela- 
tively high  cost.  Granular  activated  carbon  is  at- 
tractive for  the  treatment  of  waters  contaminated 
withorganic  chemicals.  Difficulties  are  presently 
encountered  in  assessing  the  need  for  such  treat- 
ment and  in  evaluating  process  performance.  An 
additional  factor  is  the  significant  costs  associated 
with  the  process,  particularly  for  replacement  of 
exhausted  carbon.  Biological  activated  carbon  is  a 
new  process  which  is  a  variation  of  granular  acti- 
vated carbon  treatment.  Its  potential  advantage  is 
the  possibility  for  a  significant  increase  in  activated 
carbon  service  life.  Biological  activated  carbon  is 
now  the  subject  of  considerable  research  as  basic 
questions  about  process  capabilities  remain  unan- 
swered. Dissolved  air  flotation  provides  an  alterna- 
tive to  sedimentation.  Advantages  over  sedimenta- 
tion include:  a  sludge  thickening  capability,  a 
larger  hydraulic  surface  loading  and  better  algae 
removal. 
W8 1-03364 


ALKANOLAMINE  SALTS  OF  MALEAMIC 
ACTDS  AS  ANTI-CORROSION  AGENTS  IN 
AQUEOUS  SYSTEMS, 

BASF,  Ludwigshafen  am  Rhein  (Germany,  F.  R.). 
K.  Oppenlaender,  W.  Kindscher,  and  E.  Getto. 
U.S.   Patent  No  4,207,285,   5  p,   1   Tab,   11   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  2,  p  646,  June  10,  1980. 

Descriptors:  'Patents,  'Industrial  water,  'Water 
treatment,  'Corrosion  control.  Inhibitors,  Chemi- 
cal reactions.  Cooling  water. 

An  object  of  the  invention  is  to  provide  additives 
for  aqueous  systems  such  as  industrial  purification 
and  cooling  processes,  which  are  water-soluble, 
possess  a  good  anti-corrosion  effect,  show  very 
little  tendency  to  foam  and  show  very  Uttle  sensi- 
tivity to  water  hardness.  This  process  prevents  the 
corrosion  of  metals  in  aqueous  systems  by  means  of 
low-foam  corrosion  inhibitors  consisting  of  alkano- 
lamine  salts  of  maleamic  acids.  (Sinha-OEIS) 
W81-03375 


METHOD  FOR  RECOVERING  AND  TREAT- 
ING BRINE  FROM  WATER  SOFTENER  RE- 
GENERATION, 

Water  Refining  Co.,  Inc.,  Middletown,  OH.  (As- 
signee). 

S.  H.  Davis,  and  J.  E.  Etzel. 

U.S.  Patent  No  4,207,397,  7  p,  2  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  2,  p  677,  June  10,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
softening,  Demineralization,  Brines,  Recycling, 
Cation  exchange.  Chemical  precipitation.  Separa- 
tion techniques,  Brine  disposal.  Regeneration. 

Cation  exchange  water  softeners  may  be  regenerat- 
ed and,  then,  the  regenerant  wastes  (brine)  recov- 
ered, treated,  and  recycled.  The  result  is  a  closed 
system  which  is  ecologically  beneficial.  The  regen- 
erant brine  is  captured  in  as  concentrated  a  form  as 
possible  and  then  treated  with  a  precipitant  such  as 
sodium  or  potassium  carbonate  or  mixtures  of 
sodium  or  potassium  carbonate  with  sodium  or 
potassium  hydroxide.  Calcium  and  magnesium 
compounds  are  precipitated  and  the  supernatant 
contains  sodium  or  potassium  chloride.  These  are 
separated  within  the  brine  treatment  tank,  the  pre- 
cipitate being  disposed  of  as  a  sludge  or  sludge 
cake  and  the  supernatant  being  recycled  to  the 
water  softener  at  the  time  of  further  regeneration. 
(Sinha-OEIS) 
W81-03376 


REVERSE  OSMOSIS  APPARATUS  EMPLOY- 
ING A  RECIPROCATING  MEMBRANE  CAR- 
TRIDGE, 

Desalination  Systems,  Inc.,  Escondido,  CA.  (As- 
signee). 
D.  T.  Bray. 

U.S.  Patent  No  4,208,289,  6  p,  3  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  3,  p  1004,  June  17,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
purification,  'Reverse  osmosis.  Semipermeable 
membranes,  Separation  techniques.  Pressure, 
Flow,  Equipment. 

A  semipermeable  membrane  cartridge  is  recipro- 
cated within  a  pressure  resistant  vessel  to  provide 
improved  liquid  flow  and  turbulence  over  the  se- 
mipermeable membrane  surfaces.  The  end  of  the 
semipermeable  membrane  cartridge  exposed  to  the 
pressure  of  feed  water  introduced  into  one  end  of 
the  pressure  resistant  vessel  is  adjusted  or  arranged 
to  be  of  substantially  the  same  effective  cross  sec- 
tional area  as  that  of  the  end  of  the  cartridge 
exposed  to  the  pressure  of  brine  being  released 
from  the  other  end  of  the  pressure  resistant  vessel. 
This  essentially  balances  the  liquid  pressure  forces 
on  the  ends  of  the  semipermeable  membrane  car- 
tridge to  provide  improved  conditions  for  recipro- 
cation. (Sinha-OEIS) 
W81-03384 


WATER  TREATMENT  CHEMICAL  DISPENS- 
ER WITH  CONTROL  TUBE, 

Olin  Corp.,  New  Haven,  CT.  (Assignee). 
A.  G.  Sangster,  J.  M.  Casberg,  and  J.  J.  Tepas. 
U.S.   Patent  No  4,208,376,   8  p,  6  Fig,    15  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  3,  p  1030,  June  17,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Equipment,  Control  systems.  Ap- 
plication methods.  Chemicals,  Water  levels. 

An  apparatus  for  dispensing  and  dissolving  soluble 
water  treatment  materials  is  disclosed.  The  appara- 
tus has  an  inlet,  an  outlet  and  a  housing  divided  by 
a  wall  into  an  outlet  chamber  in  fluid  communica- 
tion with  the  outlet  and  a  dissolving  chamber  in 
communication  with  the  inlet.  A  vertically  adjust- 
able control  tube  device  for  controlling  the  level  of 
water  in  the  dissolving  chamber  and  an  outlet 
valve  device  for  maintaining  the  water  level  in  the 
outlet  chamber  above  the  outlet  are  provided.  A 
support  device  is  provided  to  hold  a  number  of 
cartridges  with  their  lower  ends  immersed  in  the 
water  in  the  dissolving  chamber.  A  high  water 
level  malfunction  shut-off  valve  with  or  without  an 
indicator  can  be  provided  and  the  inlet  flow  can  be 
controlled  by  perpendicular  passageways  with  a 
rotary  valve  between  them.  The  inlet  may  be  in  a 
wall  of  the  outlet  chamber  and  be  isolated  from  the 
outlet  chamber  by  an  inlet  valve  mechanism  lead- 
ing to  the  dissolving  chamber.  (Sinha-OEIS) 
W81-03385 


HOUSEHOLD  WATER  FILTER, 

Gelman  Instrument  Co.,  Ann  Arbor,  MI.  (Assign- 
ee). 

D.  I.  Hauk,  G.  Tanny,  and  W.  G.  Presswood. 
U.S.  Patent  No  4,206,055,  5  p,  1  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  1,  p  228-229,  June  3,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Filtra- 
tion, Filters,  'Domestic  water.  Membrane  process- 
es. Membranes,  Valves,  Backwashing. 

The  invention  provides  a  water  filter,  particularly 
suited  for  household  use,  with  valving  which  en- 
ables either  a  bypass  mode  or  a  filtering  mode. 
During  the  filtering  mode  the  water  flows  through 
a  number  of  filtering  layers  one  of  which  is  a 
microporous  membrane  and  during  the  bypass 
mode  the  water  flows  parallel  to  and  against  the 
membrane  so  as  to  clean  the  membrane  of  material 
accumulated  during  the  filtering  mode.  (Sinha- 
OEIS) 
W8 1-03474 


THE  SUCCESSFUL  USE  OF  NON-CHROMATE 
COOLING  WATER  TREATMENTS, 

R.  J.  Franco. 

Industrial  Water  Engineering,  Vol  17,  No  5,  p  14- 

18,  September/October,  1980.  7  Fig,  1  Tab,  3  Ref. 

Descriptors:  'Cooling  water,  'Petroleum  industry, 
'Chemical  treatment,  'Water  treatment.  Slime, 
Corrosion  control.  Scaling,  Chlorination. 

Non-chromate  treatments  have  been  used  in  recir- 
culating cooling  water  systems  throughout  Europe 
for  several  years.  Types  of  non-chromate  programs 
used  in  14  operating  European  refinery  and  petro- 
chemical plants  are  summarized.  The  programs 
control  corrosion,  scale  and  microbiological 
growth.  Corrosion  inhibitors  include  polyphos- 
phates, zinc,  polyphosphate  and  zinc,  and  chro- 
mate.  Dispersants  and  anti-scaling  agents  include 
phosphonates  and  phosphate  esters,  phosphonates 
and  polymers,  polyacrylates  alone,  tannins  and  nat- 
ural polymers,  and  gluconate.  Biocides  include 
chlorine  and  biocides,  chlorine  alone,  hypochlorite 
and  biocides,  and  hypochlorite  alone.  Maintaining 
an  adequate  water  velocity  of  at  least  0.9  m/sec 
and  ensuring  that  there  is  an  adequate  dosage  of 
chemical  treatment  based  on  manufacturer's  rec- 
ommendations are  two  keys  to  a  successful  system. 
Also,  sufficient  hardness  and  alkalinity  of  the  water 
must  be  ensured  to  reinforce  the  corrosion  protec- 
tive film.  A  minimum  calcium  hardness  of  100  ppm 
and  alkalinity  of  50  ppm,  both  expressed  as 
CaC03,  are  desirable.  Microbiological  control 
should  avoid  slime  fouling.  Good  chlorination  is 
essential  to  the  program's  success.  (Small-FRC) 
W8 1-03506 


WHY  IS  ROTUNDA  STILL  AN  RO  SUCCESS, 

Rotunda  West  Water  Treatment  Plant,  FL. 

H.  Sumrall,  and  B.  Schomaker. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

24-26,  28,  July,  1980.  2  Fig,  2  Tab. 

Descriptors:  'Reverse  osmosis,  'Drinking  water, 
'Florida,  Performance  evaluation.  Membrane 
processes,  'Water  treatment  facilities.  Rotunda 
treatment  plant. 

The  Rotunda,  Florida,  reverse  osmosis  treatment 
plant  for  drinking  water  successfully  treats  up  to 
500,000  gpd.  Raw  brackish  water  is  piped  from 
two  wells,  pH  corrected,  filtered,  and  stabilized. 
The  reverse  osmosis  permeators  operate  at  a  50% 
conversion,  and  the  treated  water  then  flows  to  the 
degasifier  for  C02  and  H2S  reduction.  After  chlor- 
ination and  storage,  the  water  is  pumped  to  potable 
use.  The  plant  has  produced  potable  water  consist- 
ently for  seven  years.  There  are  still  40  original 
permeators  in  use,  and  there  has  never  been  a 
failure  due  to  degradation  of  the  membrane.  Each 
of  the  six  permeator  sub-assemblies  consists  of 
eleven  8-inch  diameter  fiberglass  permeators  with 
B-9  hollow  fiber  membranes.  Good  operating  pro- 
cedures, well-trained  operators,  and  a  defined 
maintenance  schedule  have  contributed  to  the  suc- 
cess of  the  plant.  (Small-FRC) 
W81-03530 


ELECTRONIC  INSTRUMENTATION  ADDS 
DIMENSIONS  TO  METERING, 

Rockwell  International,  Uniontown,  PA.  Munici- 
pal and  Utility  Div. 
E.  M.  Weinberger. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  46-47, 
57,  August,  1980.  4  Fig. 

Descriptors:  'Instrumentation,  'Electronic  equip- 
ment. Automatic  control.  Measurement,  Water  dis- 
tribution. Management,  Remote  control.  Equip- 
ment, 'Water  metering.  Computers,  Flow  control, 
Demand,  Prices,  Control,  Monitoring,  'Water 
management. 

Electronic  instrumentation  allows  constant  control 
in  water  management.  Using  both  local  and  remote 
instrumentation,  many  functions  are  possible:  mon- 
itoring and  alarm  systems;  data  transmission;  con- 
trot  of  chemical  feed,  main  valves,  and  flow  rate; 
and  implementation  of  demand  billing.  (Cassar- 
FRC) 
W81-03535 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


ASBESTOS-CEMENT  PIPE  IS  NO  DANGER  IN 
CONNECTICUT, 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicine. 
For  primary  bibliographic  entry  see  Field  8F. 
W81-03537 


CROSS  CONNECTION  CONTROL,  A  MAN- 
AGEMENT DEOSION, 

Portland  Water  District,  ME. 
R.  P.  Grady. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  4,  p  309-315,  1980. 

Descriptors:  'Potable  water,  *Water  management, 
•Wastewater  pollution,  'Water  distribution.  Con- 
tamination, Water  pressure.  Water  conveyance. 
Leakage. 

Water  pressure,  preventing  inflow  of  waste  water 
into  potable  water  distribution  systems,  is  often 
considered  sufficient  to  prevent  cross  connection 
problems.  However,  in  the  case  of  water  system 
shutdown,  large  fires,  etc.,  the  'holes'  in  the  distri- 
bution system  may  become  bidirectional.  The 
water  manager  must  realize  the  possibility  of  cross 
connection  occurring,  the  great  danger  it  poses, 
and  the  necessity  of  doing  something  about  this 
possibility,  even  though  it  is  considered  remote. 
The  manager  can  be  assisted  in  planning  a  cross 
connection  prevention  program  by  utilizing  exist- 
ing state  program  outlines  and  experiences  from 
other  local  systems.  Greatest  attention  must  be 
paid  to  potentially  high  hazard  situations.  Finding 
nmds  to  pursue  cross  connection  prevention  pro- 
grams may  be  difficult,  but  their  importance  dic- 
tates that  funds  must  be  found.  (Small-FRC) 
W8 1-03540 


WATER/WASTEWATER  PROCESS  CONTROL 
INSTRUMENTATION  -  PHYSICAL  PARAM- 
ETERS AND  THEIR  MEASUREMENT, 

For  primary  bibliographic  entry  see  Field  7B. 
W81-03562 


SUBMERSIBLE  PUMPS  INSTALLED  AT 
NEARBY  SCENIC  LAKE  PROVIDED  NEEDED 
WATER, 

Moynihan  (J.  F.)  and  Associates,  Lee,  MA. 

J.  F.  Moynihan. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  53,  81,  82,  March,  1981. 

Descriptors:  'Reservoirs,  "Pumps,  'Droughts, 
'Water  supply.  Lakes,  'Lenox,  Massachusetts, 
Water  distribution(Applied),  Submersible  pumps. 
Water  storage. 

The  water  supply  of  Lenox,  Massachusetts,  was 
critically  low  by  August  1980  after  a  very  dry 
summer.  As  an  emergency  measure,  two  electric 
submersible  pumps  were  installed  in  the  50  ft  deep 
Stockbridge  Bowl,  a  nearby  scenic  lake  with  excel- 
lent water  quality.  Water  was  pumped  from  this 
lake  to  refill  the  town's  two  reservoirs  starting  in 
October  1980.  It  was  expected  that  pumping  would 
continue  around  the  clock  through  April,  lowering 
the  lake  level  by  6  inches.  When  the  reservoirs  are 
refilled,  the  equipment  will  be  left  in  the  place  for 
future  emergenices.  (Cassar-FRC) 
W81-03582 


CONTROL  SETTLING  TO  OPTIMIZE  WATER 
FILTRATION, 

Metcalf  and  Eddy,  Inc.,  NY. 

G.  P.  Fulton. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  34,  39,  40,  101,  March,  1981.  2  Fig,  2  Tab. 

Descriptors:  'Suspended  solids,  'Filtration,  'Set- 
tling, 'Evaluation,  Water  purification,  'Water 
treatment.  Coagulation,  Flocculation,  Color,  Tur- 
bidity. 

Recent  advances  in  settling  facilities  used  in  con- 
ventional water  treatment  processes  may  be  prefer- 
able to  direct  filtration  with  polymer  coagulants 
for  some  water  supplies  containing  color.  Lamella 
separators  have  the  best  flow  control  features  of  all 
available  settling  devices.  Pilot  plant  tests  at  New 


York's  Croton  supply  indicated  that  the  most  eco- 
nomical combination  for  this  water  (14  mg  per  liter 
maximum  solids  generated  in  coagulation  of  raw 
water  particulates)  was  50%  solids  removal  by 
settling  and  40%  removal  by  filtration.  The  evalua- 
tion method  used  here  can  determine  the  true 
capacity  of  both  new  treatment  designs  and  exist- 
ing water  treatment  systems.  (Cassar-FRC) 
W81-03584 


THE  AGE  OF  TRACE  CONTAMINANTS, 

Southern  California  Metropolitan  Water  District, 

LaVerne. 

M.  J.  McGuire. 

Water/Engineering  and  Management,  Vol  128,  No 

2,  p  12,  36,  February,  1981. 

Descriptors:  'Drinking  water,  'Water  quality, 
'Organic  compounds.  Trace  levels.  Economic  as- 
pects. Political  aspects.  Water  treatment.  Public 
health. 

Although  serious  investigations  into  the  potential 
health  effects  of  trace  amounts  of  various  contami- 
nants in  water  supplies  began  during  the  latter  half 
of  the  1970s,  it  was  not  until  the  development  of 
the  trihalomethane  regulation  in  November,  1979, 
that  the  full  impact  of  these  concerns  hit  the  water 
utility  industry.  Trace  organics  are  the  current 
center  of  this  interest,  but  asbestos,  low-level  radi- 
ation, and  viruses  can  be  expected  to  attract  great- 
er attention  in  the  near  future.  Utility  managers  are 
faced  with  health  concerns  about  the  presence  of 
trace  organics  in  drinking  water,  movements  to  cut 
government  spending,  and  increased  consumer 
demand  for  answers  to  complex  technical  problems 
related  to  drinking  water  quality.  The  major  prob- 
lem encountered  in  trying  to  assess  the  public 
health  risks  posed  by  different  levels  of  trace  or- 
ganics is  that  little  is  actually  known  about  the 
types  of  organics  in  drinking  water.  Practical  prob- 
lems associated  with  risk  assessment  include  the 
imprecise  and  expensive  nature  of  available  analyt- 
ical techniques,  decisions  based  on  grab  samples 
rather  than  representative  or  composite  sampling 
schemes,  and  a  shortage  of  trained  personnel  to 
perform  and  interpret  the  results.  Currently  availa- 
ble treatment  techniques  which  will  remove  all 
contaminating  substances  from  water  are  expen- 
sive, as  are  such  non-treatment  options  as  effluent 
source  control  and  changing  the  source  of  supply. 
Funding  mechanisms  to  help  water  utilities  meet 
the  requirements  of  the  Safe  Drinking  Water  Act 
are  under  debate.  Government  grants,  which  have 
tended  to  undermine  the  financial  and  managerial 
independence  needed  by  utilities,  should  be  re- 
placed by  loan  or  guarantee  options  with  only 
minimal  and  reasonable  strings  attached.  (Carroll- 
FRC) 
W8 1-03597 


5G.  Water  Quality  Control 


LAKE    TAHOE     BASIN     WATER     QUALITY 
PLAN,  FINAL  PLAN. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  6E. 

W8 1-03288 


LAKE    TAHOE     BASIN     WATER     QUALITY 
PLAN,  SUMMARY. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  6E. 

W81-03289 


CLOSURE  TECHNIQUES  AT  A  PETROLEUM 
LAND  TREATMENT  SITE, 

J.  E.  Matthews,  F.  M.  Pfeffer,  and  L.  A.  Weiner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-81 -002b,  March,  1981,  p  240-245.  2  Tab,  3 
Ref 
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Descriptors:  'Land  disposal,  'Oil  wastes.  Hydro- 
carbons, Petroleum  products,  'Heavy  metals, 
'Leaching,  Pollutants,  Soil  contamination.  Soil  sta- 
bility. Oil  industry,  Industrial  wastes.  Cyanide, 
Phenols,  Monitoring. 

The  EPA  has  initiated  a  land  treatment  research 
program  to  determine  the  extent  of  migration  of 
pollutants  through  the  soil  at  closed  land  treatment 
facilities,  and  compare  the  efficacy  of  different 
closure  techniques.  Two  projects  have  been  select- 
ed. One  study  will  compare  four  closure  tech- 
niques over  a  three-year  period  -  revegetating  the 
site,  closing  the  site  like  a  landfill,  removing  the 
soil,  and  leaving  the  site  as  it  is.  Soil  loss  and  the 
vertical  transport  of  contaminants  in  the  soil-pore 
water  will  be  monitored.  In  the  second  study,  three 
closed  oily  waste  land  treatment  sites  will  be  se- 
lected for  unsaturated  zone  monitoring.  Soil  cores 
and  lysimeters  will  be  used  to  determine  polynu- 
clear  aromatic  compounds  and  heavy  metals  which 
may  be  found  in  petroleum  refinery  sludges,  total 
cyanides  and  total  phenols.  When  the  results  are 
compared  with  those  obtained  from  studies  on 
uncontaminated  soil,  it  is  expected  that  they  will 
provide  an  indication  as  to  whether  'acceptable' 
monitoring  results  as  defined  in  the  regulations  are 
in  fact  acceptable  from  the  standpoint  of  human 
health  and  the  environment.  (Brambley-SRC) 
W81-03353 


INORGANIC   HAZARDOUS    WASTE   TREAT- 
MENT. II, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

For   primary   bibliographic   entry   see  Field   5D. 

W81-03356 


EVALUATION  OF  CATALYZED  WET  OXIDA- 
TION FOR  TREATING  HAZARDOUS  WASTE, 

IT  Enviroscience,  Knoxville,  TN. 
R.  A.  Miller,  R.  D.  Fox,  and  D.  M.  Pitts. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A 18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8  l-002b,  March,  1981,  p  272-276. 

Descriptors:  'Wastewater  treatment,  'Hazardous 
materials,  'Landfills,  'Oxidation,  Catalysts,  Organ- 
ic compounds.  Pesticides,  Phenols,  Hydrocarbons, 
Aromatic  compounds,  Phthalates,  Economics. 

This  paper  describes  the  evaluation  of  a  unique, 
patented  catalyst  system  for  treating  toxic  and 
hazardous  waste  from  active  and  abandoned 
chemical  landfills.  The  catalyst  system  uses  an 
acidic  solution  of  bromide,  nitrate,  and  manganese 
ions  to  destroy  organic  residues  and  aqueous 
wastes.  Fifteen  compounds  (including  halogenated 
hydrocarbons,  pesticides,  phenols,  phthalates,  po- 
lynuclear  aromatics  and  others)  were  selected  to 
represent  the  wide  variety  of  wastes  which  could 
be  found  in  a  chemical  landfill.  Batch  oxidations  of 
these  compounds  were  performed  in  a  1 -liter 
stirred  autocalve  to  determine  the  destruction  rate 
and  by-products  of  the  process.  While  detailed 
analysis  of  the  results  has  not  been  completed, 
sufficient  data  are  available  to  provide  insight  into 
effectiveness  and  applicabihty  of  the  process.  The 
catalyst  has  the  advantages  of  being  homogeneous, 
and  effective  at  low  temperatures,  165-200C,  and 
low  operating  pressures.  Preliminary  designs  of 
treatment  processes  have  been  made  based  on  the 
demonstrated  destruction  rates.  Cost  estimates  for 
these  processes  are  provided  to  permit  assessment 
of  the  technology  for  treating  hazardous  wastes. 
(Brambley-SRC) 
W81-03357 


TOP    SEALING    TO    MINIMIZE    LEACHATE 
GENERATION  -  STATUS  REPORT, 

SMC-Martin,  King  of  Prussia,  PA. 

G.  H.  Emrich,  and  W.  W.  Beck,  Jr. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-173882, 

Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 

In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5G — Water  Quality  Control 

of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-81-002b,  March,  1981,  p  291-297.  5  Fig,  1 
Ref. 

Descriptors:  *Water  pollution  control,  *Water  pol- 
lution prevention,  *Leachates,  Impervious  mem- 
branes. Plastics,  •Landfills,  Groundwater  pollu- 
tion, Plumes,  Revegetation. 

Remedial  actions  consisting  of  regrading  and  the 
placement  of  a  20  mil  PVC  membrane  seal  over  a 
10  ha  (25-acre)  landfill,  followed  by  18  in  of  soil 
cover  and  revegetation  were  conducted  at  Wind- 
ham, Connecticut  Landfill  during  the  fall  of  1979, 
A  bimonthly  monitoring  program  is  being  con- 
ducted to  establish  the  effectiveness  of  the  top  seal 
for  mitigation  of  the  existing  ground-water  pollu- 
tion. Investigation  of  the  structural  integrity  of  the 
top  seal  were  conducted  in  April  and  May  of  1980. 
These  investigations  indicated  a  minimal  number  of 
small  punctures  occurred  in  the  top  seal  mem- 
brane. Spring  recharge  was  effectively  intercepted 
by  the  membrane  and  diverted  from  the  landfill. 
Pan  lysimeters  installed  below  the  membrane  con- 
firmed the  effectiveness  of  the  membrane  for  inter- 
cepting recharge  from  precipitation.  Water  sam- 
ples from  monitoring  wells  within  the  landfill  and- 
surrounding  it  indicate  that  water  quality  is  im- 
proving and  the  plume  of  contamination  is  reced- 
ing toward  the  landfill.  It  is  concluded  that  it  is 
possible  to  place  a  20  mil  PVC  top  seal  over  a  10 
ha  landfill  as  a  remedial  measure  to  mitigate  con- 
tamination of  ground  water. 
W81-03359 


REMEDIAL  ACTIONS  AT  UNCONTROLLED 
HAZARDOUS  WASTE  SITES, 

SCS  Engineers,  Covington,  KY. 

N.  S.  Neely,  J.  J.  Walsh,  D.  P.  Gillespie,  and  F.  J. 

Schauf 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-173882, 

Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 

In:  Land  Disposal:  Hazardous  Waste,  Proceedings 

of   the    Seventh    Annual    Research    Symposium, 

March    16-18,    1981,    Philadelphia,    Pennsylvania, 

Environmental  Protection  Agency  Report,  EPA- 

6O0/9-80-0O2b,  March,  1981,  p  312-319.  8  Tab,  9 

Ref 

Descriptors:  *Land  disposal,  *  Water  pollution 
sources,  *Waste  disposal.  Pollutants,  *Hazardous 
materials.  Remedies,  Landfills,  Incineration,  Injec- 
tion wells.  Groundwater  pollution.  Air  pollution. 
Food  chains.  Costs,  Heavy  metals.  Organic  wastes. 
Inorganic  compounds.  Solvents,  Septic 
wastewater. 

Nine  sites  of  169  sites  identified  were  studied  in 
detail  to  document  typical  pollution  problems  and 
remedial  actions  at  uncontrolled  waste  sites.  The 
sites  included  landfills,  drum  storage  sites,  injection 
wells,  and  incinerators.  These  sites  included  two 
remedied  and  seven  improved  sites,  which  had 
contaminated  ground  and  surface  waters,  soil,  air, 
and  the  food  chain.  The  waste  types  causing  con- 
tamination included  mercury,  arsenic,  solvents,  oil, 
tire  wastes,  inorganic  and  organic  waste,  and  septic 
waste.  The  technology  employed  consisted  of  con- 
tainment, removal  of  waste  for  incineration  or 
secure  burial,  and  institution  of  surface  water  and/ 
or  ground  water  controls.  Cost  was  found  to  be  the 
prime  determinant  of  the  type  of  technology  ap- 
plied. Costs  for  the  implemented  remedial  actions 
ranged  from  $250,000  to  more  than  $7,000,000. 
Remedial  actions  were  not  always  effective  for 
lack  of  sufficient  funds  and/or  improper  selection 
of  corrective  technologies.  (Brambley-SRC) 
W81-03361 


ANTI-POLLUTION  BOOM, 

British  Petroleum  Co.   Ltd.,  Sunbury-on-Thames 

(England).  (Assignee). 

M.  G.  Webb. 

U.S.  Patent  No  4,207,191,  6  p,  5  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

995,  No  2,  p  620,  June  10,  1980. 


Descriptors:  'Patents,  *Water  pollution  control. 
Water  quality  control,  *Oil  pollution.  Oil  spills. 
Barriers,  Floating,  Containment,  Oil  booms. 

An  anti-pollution  barrier  is  comprised  of  a  buoyant 
air  tube,  a  ballast  water  tube  and  a  membrane. 
Sections  of  reduced  diameter  in  the  air  tube  pro- 
vide weirs  over  which  surface  oil  and  water  spill. 
An  oil  and  water  discharge  tube  is  provided  which 
may  be  inside  or  outside  the  water  tube.  If  inside, 
then  one  end  of  the  membrane  is  connected  to  the 
air  tube  and  the  other  end  to  the  ballast  tube  to 
form  a  gallery  for  reception  of  the  overspill.  If 
outside,  then  one  end  of  the  membrane  is  connect- 
ed to  the  air  tube  and  the  other  end  to  the  dis- 
charge tube  to  form  the  gallery.  Pumps  may  be 
provided  in  the  discharge  tube  to  remove  overspill 
from  the  gallery.  (Sinha-OEIS) 
W8 1-03374 


DRILL  CUTTINGS  DISPOSAL  SYSTEM  WITH 
GOOD  ENVIRONMENTAL  AND  ECOLOGI- 
CAL PROPERTIES, 

Dresser  Industries,  Inc.,  Dallas,  TX.  (Assignee). 
T.  E.  Sample,  Jr. 

U.S.  Patent  No  4,208,285,  6  p,  5  Fig,  2  Tab,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  3,  p  1003,  June  17,  1980. 

Descriptors:  'Patents,  *Water  quality  control, 
♦Water  pollution  control,  *Oil  pollution.  Disposal, 
Distillation,  Drilling,  Equipment,  Offshore  plat- 
forms. Drill  cuttings.  Hydrocarbons. 

An  object  of  this  invention  is  to  provide  a  safe 
means  of  treating  oil  or  hydrocarbon  coated  or 
impregnated  drill  cuttings  for  disposal  either  on 
land  or  in  a  body  of  water,  without  incurring 
unacceptable  environmental  contamination  or  eco- 
logical upset.  The  invention  comprises  a  unitized 
continuous  on-site  apparatus  employing  the  princi- 
ples of  steam-stripping  and  non-oxidative  thermal 
distillation  to  effect  the  simultaneous  removal  of 
hydrocarbons  and  water  from  the  cuttings,  leaving 
them  in  a  condition  sufficiently  pollution-free  as  to 
be  fit  for  direct  disposal  in  waters  adjacent  to  an 
offshore  drilling  platform.  They  can  also  be  used  as 
a  landfill  in  the  vicinity  of  a  land-based  operation. 
In  addition,  the  hydrocarbons  and  water  removed 
from  the  cuttings  are  collected  in  a  state  suitable 
for  subsequent  use  as  components  of  the  drilling 
fluid  system.  (Sinha-OEIS) 
W81-03381 


OIL  SPILL  SKIMMER, 

E.  F.  Brieck. 

U.S.  Patent  No  4,208,287,  6  p,  7  Fig,  18  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  995,  No  3,  p  1003-1004,  June  17,  1980, 

Descriptors:  'Patents,  *Oil  pollution,  'Water  qual- 
ity control.  Skimming,  Separation  techniques, 
Floating,  Boats,  Equipment,  Oil  recovery, 

A  floating  vessel  is  provided  with  an  oil-receiving 
tank,  the  front  of  which  has  a  horizontal  sill  near 
the  top  of  the  tank.  The  tank  is  provided  with  a 
chamber  for  water  ballast,  to  which  water  is  added 
or  from  which  it  is  withdrawn  to  submerge  the 
vessel  far  enough  for  the  sill  to  be  at  oil-skimming 
level.  Attached  to  opposite  sides  of  the  front  of  the 
vessel  are  the  rear  ends  of  forwardly  diverging 
floating  booms,  the  front  ends  of  which  are  con- 
nected to  boats  that  pull  the  booms  and  vessel 
through  the  water  to  gather  oil  between  the  booms 
and  direct  it  over  the  sill  into  the  tank,  from  which 
oil  is  pumped  to  a  holding  receptacle.  (Sinha- 
OEIS) 
W8 1-03382 


PROCESS  FOR  ALKALINE  SCALING, 

CIBA-GEIGY  Ltd.,  London  (England). 

T.  D.  Hodgson,  K.  W.  Carley-Macauly,  and  S. 

Smith. 

U.S.    Patent   No  4,204,953,   4   p,   7   Ref;   Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

994,  No  4,  p  1361,  May  27,  1980, 

Descriptors:  'Patents,  'Water  treatment,  'Scaling, 
Saline  water,  'Desalination  apparatus,  'Neutraliza- 


tion,   Bicarbonates,    Inhibitors,   Heat   exchangers, 
Additives,  Water  quality  control. 

A  method  of  inhibiting  the  deposition  of  scale  from 
saline  water,  having  bicarbonate  alkalinity,  onto 
the  heat  exchange  surfaces  of  a  saline  water  evapo- 
ration plant  comprises  adding  a  mineral  acid  to  the 
saline  water  to  neutralize  part  but  not  all  of  the 
bicarbonate  alkalinity  and  adding  a  scale  inhibiting 
additive  to  the  partly  neutralized  saline  water,  the 
amount  of  acid  adding  being  such  that  the  pH  of 
the  saline  water  which  is  flowing  within  the  plant 
is  not  reduced  below  7.5.  (Sinha-OEIS) 
W81-03404 


STRATEGIES  TO  CONTROL  NONPOINT 
SOURCE  WATER  POLLUTION,  BY  J.  JEF- 
FREY PEIRCE, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Water  Resources  Research  Inst. 

W.  Whipple,  Jr. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  144, 

February,  1981.  1  Ref  OWRT  A-048-NJ(9). 

Descriptors:  'Nonpoint  pollution  sources,  'Con- 
trol systems.  Flood  control.  Pollution  control, 
Water  control.  Water  pollution  sources.  Pollution 
sources,  'Water  pollution  control. 

Efforts  to  control  nonpoint  source  pollution  are 
briefly  cited.  In  some  states  the  retention  of  partic- 
ulate runoff  pollution  has  been  obtained  along  with 
the  measures  taken  to  guard  against  damage  from 
storm  water  and  its  potential  flooding.  In  some 
cases  the  flood  basins  have  only  been  expanded  in 
capacity  by  about  15%  to  cover  this  additional 
problem.  It  is  stressed  that  storm  water  manage- 
ment and  the  control  of  nonpoint  source  pollution 
of  small  streams  and  rivers  is  very  much  a  matter 
of  local,  regional  and  community  interest  and  that 
dependence  on  some  federal  agency  is  not  to  be 
sought.  (Baker-FRC) 
W8 1-03438 


CHEMICALS  AND  ALLIED  PRODUCTS, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
For  primary  bibliographic  entry  see   Field   5D. 
W8 1-03482 


OIL  DISPERSANTS  IN  CANADIAN  SEAS  - 
RECOMMENDATIONS  FROM  A  RESEARCH 
APPRAISAL, 

Guelph  Univ.,  (Ontario).  Dept.  of  Zoology. 

J.  B.  Sprague,  J,  H.  Vandermeulen,  and  P.  G. 

Wells. 

Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  45-46, 

February,  1981.  10  Ref 

Descriptors:  'Research  needs,  'Dispersants,  'Oil 
spills.  Oil  pollution.  Marine  environment,  Water 
pollution  effects.  Water  pollution  control,  Cleanup 
operations,  Canada. 

Recommendations  are  made  concerning  research 
on  oil  spills,  relevant  physical-chemical  factors, 
effects  of  chemically  dispersed  oil  on  marine  or- 
ganisms, and  strategies  to  minimize  the  effects  of 
oil  spills  in  Canadian  seas.  Better  use  of  spills-of- 
opportunity  is  recommended.  When  a  spill  such  as 
Ixtoc  in  the  Gulf  of  Mexico  occurs,  scientists 
should  have  a  well-organized,  pre-funded  study 
planned  to  increase  knowledge  of  oil  spill  behav- 
ior. Experimental  oil  spills  are  also  recommended, 
as  some  spills  of  1  to  15  cu  m  are  essential  to 
improve  the  understanding  of  spill  behavior  and 
effects.  Other  research  topics  suggested  include: 
the  behavior  of  deep-sea  blowouts,  the  fate  of 
chemically  dispersed  oil,  activities  of  oil  degrading 
bacteria  in  cold  waters,  and  the  effects  of  spilled 
oil  on  marine  organisms  including  birds.  Cleanup 
and  control  strategies  to  minimize  the  effects  of 
spills  are  needed.  Special  strategies  need  to  be 
developed  for  the  protection  of  selected  habitats 
such  as  salt  marshes,  the  protection  of  birds,  and 
the  protection  of  fish  spawning  grounds.  (Small- 
FRC) 
W8 1-03509 


INDUSTRIAL  OIL  SEPARATION. 
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WATER  RESOURCES  PLANNING— Field  6 
Techniques  Of  Planning — Group  6A 


Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
11,  p  554-555,  November,  1980.  2  Fig. 

Descriptors:  •Oil,  'Water  quality  control.  Separa- 
tion techniques,  *Oil  spills.  Industrial  wastes. 
Equipment,  Skimming,  *OiI  recovery. 

A  system  is  presented  which  has  been  designed  to 
handle  a  wide  variety  of  industrial  oil  separation 
problems  on  a  continuous  and  unmanned  basis. 
The  system  will  remove  oil  from  water  in  one 
operation,  not  merely  transfer  a  mix  of  oil  and 
water  for  further  separation.  The  system  is  desig- 
nated the  Kebab  industrial  skimmer,  and  its  devel- 
opment was  based  on  years  of  working  with  off- 
shore and  coastal  oil  pollution.  The  skimmer  uses 
the  oleophilic  disk  and  scraper  principle.  Design 
criteria  in  planning  the  equipment  were:  high  oil 
pick-up,  low  water  pick-up,  continuous  unattended 
operation,  minimum  maintenance,  modular  fabrica- 
tion, simple  installation,  and  tolerance  to  varying 
conditions.  The  modules  have  been  successfully 
employed  in  refineries,  power  stations,  steelworks 
and  chemical  companies,  where  they  serve  not 
only  to  prevent  pollution,  but  also  to  recover  a 
usable  product.  (Baker-FRC) 
W81-03539 


MICROBIAL  SAMPLING  VARIABLES  AND 
RECREATIONAL  WATER  QUALITY  STAND- 
ARDS, 

Illinois   Univ.   at   the   Medical   Center,   Chicago. 

School  of  Public  Health. 

G.  R.  Brenniman,  S.  H.  Rosenberg,  and  R.  L. 

Northrop. 

American  Journal  of  Public  Health,  Vol  71,  No  3, 

p  283-289,  March,  1981.  6  Tab,  31  Ref 

Descriptors:  'Public  waters,  'Beaches,  'Microor- 
ganisms, Bacteria,  Staphylococcus,  Streptococcus, 
Clostridium,  CoUforms,  'Lake  Erie,  Recreational 
facilities.  Swimming. 

This  study  evaluates  the  concentration  of  several 
microbiological  indicator  organisms  in  relation  to 
day,  time,  and  location  of  collection  at  two  beach- 
es on  Lake  Erie,  in  the  Cleveland,  Ohio  metropoli- 
tan area.  One  beach,  Edgewater,  has  250  meters  of 
shoreline  and  is  situated  near  two  major  point 
sources  of  organic  and  inorganic  pollution  that 
contribute  high  concentrations  of  fecal  coliforms  at 
the  beach.  Headlands  State  Park  is  the  other  beach 
studied,  and  has  a  600  meter  shoreline  with  month- 
ly geometric  mean  fecal  coliform  concentrations 
well  below  the  state  standard.  It  was  concluded 
from  the  study  that  in  order  to  investigate  health 
effects  of  recreational  water  as  related  to  some 
microbiological  variables,  one  needs  to  know  the 
specific  time  of  day  and  day  of  the  weekend  that 
an  individual  was  exposed.  Differences  in  bacteri- 
ological indicator  levels  between  sampling  time  of 
day  and  day  of  weekend  can  probably  be  attribut- 
ed to  such  variables  as  wind  direction,  wind  speed, 
wave  height,  precipitation,  water  temperature  and 
waste  sources.  No  significant  differences  at  various 
locations  in  the  bathing  area  were  noted  for  the 
indicator  variables  considered  in  this  study.  (Baker- 
FRC) 
W81-03595 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


PLANNING  GROUND  WATER  SUPPLY  SYS- 
TEMS FOR  URBAN  GROWTH:  A  MULTILE- 
VEL PERSPECTIVE, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

J.  W.  Delleur,  S.  A.  Dendrou,  and  G.  V. 
Loganathan. 

In:  IFAC  Symposium  on  Water  and  Related  Land 
Resource  Systems,  Cleveland,  Ohio,  1980.  p  295- 
305,  1981,  6  Fig,  7  Tab,  17  Ref  Pergamon  Press, 
New  York.  OWRT-A-057-IND(3)  and  OWRT-B- 
083-IND(13). 


Descriptors:  'Urban  development,  'Water  supply, 
'Groundwater,  'Finite  element  method.  Optimiz- 
ation, Land  use.  Municipal  waters. 

A  methodology  has  been  developed  to  include 
effectively  water  supply  from  groundwater  in 
urban  planning.  The  model  LANDUSE  for  predic- 
tion of  urban  development  and  water  demand  is 
linked  to  the  model  WATSUP,  an  optimization 
oriented  finite  element  based  water  supply  model 
for  prediction  and  optimization  of  future  water 
supply  configurations.  The  nonlinearity  of  the  ob- 
jective function  due  to  nonlinear  head  losses  has 
been  circumvented  by  means  of  empirical  relation- 
ships for  head  losses  and  design  criteria  for  pump 
and  pipe  sizes.  The  requirement  that  some  decision 
variables  such  as  the  number  of  wells,  equalizing 
reservoirs,  etc.  be  integer  variables  leads  to  a 
mixed  integer  programming  formulation.  A  two 
level  coordination  scheme  is  used  in  locating  an 
optimal  number  of  facilities  such  that  cost  is  mini- 
mized and  a  safe  exploitation  of  aquifer  in  the 
future  is  guaranteed.  The  methodology  is  applied 
to  an  actual  situation  in  West  Lafayette,  Indiana. 
W8 1-03283 


'HYDUR'  HYDROPOWER  ANALYSIS  USING 
STREAMFLOW  DURATION  PROCEDURES. 

Hydrologic  Engineering  Center,  Davis,  CA. 
Generalized   Computer   Program,   Users  Manual, 
August,  1980.  144  p,  4  Fig,  3  Tab,  6  Ref 

Descriptors:  'Flow  duration,  'Hydroelectric 
plants,  'Computer  programs,  'Streamflow,  'Cost- 
benefit  analysis.  Construction  costs.  Operating 
costs,  Project  planning.  Electric  power.  Power- 
plants,  Capacity. 

This  computer  program  will  analyze  streamflow 
duration  data  and  calculate  estimates  of  power  and 
energy  potential  for  both  run  of  river  and  storage 
type  projects,  and  reconnaissance  level  benefits 
and  costs  at  proposed  hydropower  installations. 
Options  are  available  that  permit  the  user  to  speci- 
fy the  desired  capacity  of  the  plant,  or  allow  the 
program  to  select  the  optimum  capacity  based  on  a 
user  supplied  criterion.  Construction,  equipment, 
investment,  replacement,  operation  and  mainte- 
nance costs  are  estimated  from  the  installed  capac- 
ity, assumed  operating  head,  and  other  pertinent 
information  about  the  dam  site.  The  criterion  used 
to  select  the  installed  capacity  of  the  plant  can  be 
based  on  maximizing  a  combination  of  costs,  bene- 
fits, capacity  or  energy  generation.  The  technical 
procedures  for  estimating  capacity  and  average 
annual  energy  are  good  for  run  of  river  projects, 
but  are  less  exact  for  storage  projects  because  of 
generalized  reshaping  techniques  used  to  adjust  the 
flow-duration  curve  and  estimates  of  average  oper- 
ating head.  The  procedures  for  estimating  costs 
were  based  on  median  costs  of  recent  projects  and 
were  not  intended  for  accurate  cost  estimates  of 
actual  projects.  (Moore-SRC) 
W81-03332 


USING  ENVIRONMENTAL  BELIEFS  AND 
PERCEPTIONS  TO  PREDICT  TRADE-OFFS 
AND  CHOICES  AMONG  WATER  QUALITY 
PLAN  ALTERNATIVES, 

State  Univ.  of  New  York  at  Buffalo.  Environmen- 
tal Studies  Center. 
L.  W.  Milbrath. 

Socio-Economic  Planning  Sciences,  Vol  14,  No  3, 
p  129-136,  1980.  5  Tab,  4  Ref. 

Descriptors:  'Surveys,  'Public  participation, 
'Water  quality  standards.  Water  quality  manage- 
ment. Water  quality  control,  Public  policy.  Social 
participation.  Planning. 

Deficiencies  encountered  in  citizen  representation 
in  environmental  planning  are  discussed.  The 
greatest  deficiency  is  that  citizen  committees  and 
even  hearing  are  by  no  means  representative.  A 
second  major  deficiency  of  traditional  methods  of 
citizen  participation  is  that  it  is  extremely  difficult 
to  sustain  interest  in  active  participation  over  a 
several  month  period.  The  effect  of  these  problems 
in  the  Niagara  Frontier  region  is  noted.  During  the 
summer  of  1976  a  random  sample  of  1021  members 
of  the  public  and  leaders  of  the  Niagara  Frontier 


region  was  interviewed  to  provide  information 
which  would  serve  as  input  to  a  '208'  water  quality 
plan  being  developed  for  that  area.  After  an  18 
month  interval,  these  persons  were  interviewed  a 
second  time  on  their  beliefs  and  on  their  choice 
among  plan  alternatives.  The  results  of  these  two 
surveys  suggest  that  for  surveys  to  be  successful 
they  must  have  the  backing  and  support  of  the 
planners,  or  they  must  be  backed  by  an  active  and 
visible  citizen's  movement  to  insist  that  leaders 
attend  to  the  survey  findings.  (Baker-FRC) 
W8 1-035 18 


DESIGN  TOOL  AIDS  GROUNDWATER  MAN- 
AGEMENT, 

Science   and   Education   Administration,    Fresno, 

CA.  Water  Management  Research. 

H.  I.  Nightingale. 

Water  and  Sewage  Works,  Vol  127,  No  6,  p  56-57, 

91,  92,  June,  1980.  2  Fig,  1  Tab. 

Descriptors:  'Groundwater  management,  'Admin- 
istrative decisions,  Hydrogeology,  'Water  quality, 
Hydrology,  Groundwater  hydrology.  Ground- 
water development,  Frequency  analysis,  Frequen- 
cy distribution.  Mathematical  studies,  'Specific 
conductivity. 

A  graph  of  the  probability  density  or  specific 
electrical  conductivity  or  ion-concentration  param- 
eter will  serve  as  a  tool  to  help  decision  makers  not 
trained  in  hydrology  or  geohydrochemistry  make 
the  correct  decisions  regarding  groundwater 
chemical  quality.  The  empirical  concentration- 
probability  distribution  curve  provides  information 
such  as  an  estimate  of  the  population  median,  an 
estimation  of  population  variance,  the  general 
range  of  expected  concentration  values,  and  the 
probability  of  field  concentration  values  being 
equal  or  less  than  a  given  concentration  value.  The 
applicability  of  this  statistical  technique  is  illustrat- 
ed for  a  field  situation  consisting  of  an  agricultural- 
urban  area  of  about  200,000  people  whose  domes- 
tic water  source  is  groundwater.  Recharge  areas 
are  undergoing  a  land-use  change  from  irrigated 
agriculture  to  rural  residential  homes.  (Baker- 
FRC) 
W81-03536 


FACING  A  MAJOR  DISASTER  WITH  CALM 
ASSURANCE, 

Southern  California  Metropolitan  Water  District, 

Los  Angeles. 

P.  R.  Singer,  and  C.  F.  Voyles. 

Water  and  Sewage  Works,  Vol  127,  No  6,  p  58,  60, 

74,  June,  1980.  5  Fig,  1  Tab. 

Descriptors:  'Earthquakes,  'Disasters,  'Admin- 
strative  decisions.  Earthquake  engineering,  Earth 
pressure,  Seismic  waves.  Engineering,  Decision 
making.  Policy  making.  Operating  policies. 

Response  after  an  earthquake  in  Southern  Califor- 
nia, which  affected  the  Metropolitan  Water  Dis- 
trict of  that  area,  is  reviewed.  Initial  reports  were 
all  favorable.  However,  due  to  lack  of  adequate 
communication  between  the  Metropolitan  agency 
and  other  agencies  involved,  there  were  some 
problems  in  the  aftermath  of  the  quake.  An  earth- 
quake committee  was  established  to  prepare  seis- 
mic investigations  of  all  facilities,  recommenda- 
tions for  improvements,  and  an  earthquake  emer- 
gency response  plan.  One  major  facet  of  the  plan  is 
that  operational  changes  required  to  prevent  seri- 
ous danger  to  life  or  extensive  property  damage 
can  be  undertaken  at  the  discretion  of  personnel  at 
the  affected  facility  without  waiting  for  higher- 
level  approval.  Workshops  were  held  in  each  geo- 
graphic area  where  the  danger  exists  to  discuss  the 
plan.  Repairs  that  were  needed  have  been  some- 
what innovative  in  many  instances.  While  this 
emergency  response  plan  was  drawn  primarily  for 
earthquakes,  it  is  adaptable  to  other  system  disrup- 
tions such  as  electric  outages,  major  breaks  in  a 
pipeline,  sabotage,  communication  disruption,  or 
weather  related  emergencies.  (Baker-FRC) 
W81-03557 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6B — Evaluation  Process 
6B.  Evaluation  Process 


A  WATER  SUPPLY  COST  MODEL  INCORPO- 
RATING SPATIAL  VARIABLES, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Office  of  Research  and  Development. 

R.  M.  Clark,  and  R.  G.  Stevie. 

Land  Economics,  Vol  57,  No  1,  p  18-32,  February, 

1981.  3  Fig,  5  Tab,  14  Ref. 

Descriptors:  *Costs,  *Water  supply.  Mathematical 
modeling.  Public  utilities,  *Water  distribution. 
Water  costs,  Population,  Optimization,  Utilities, 
Economies  of  scale.  Economics,  Planning. 

An  analytical  model  is  developed  to  represent  the 
cost  of  distributing  water  supply  services  in  a 
single  urban  area.  It  includes  the  relationship  of 
transmission  costs  to  the  problem  of  serving  spa- 
tially distributed  demand.  It  is  possible  to  find  a 
point  at  which  the  partial  differential  of  the  aver- 
age cost  function  with  respect  to  distance  is  zero, 
yielding  a  system  size  for  minimum  cost.  Although 
the  per  capita  consumption  and  absolute  levels  of 
population  density  have  little  effect  on  least  cost 
system  size,  the  minimum  cost  solution  is  very 
sensitive  to  population  distribution.  These  insights 
can  be  used  in  planning  water  systems,  especially 
regarding  efficient  utility  size  and  alternatives  for 
outlying  areas.  (Cassar-FRC) 
W8 1-03414 


WORKBOOK  EXAMPLE  ILLUSTRATES 
ELECTRICAL  SAVINGS, 

D.  Brailey,  and  A.  Jacobs. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  46-47, 

68,  69,  74,  May,  1980.  5  Fig,  8  Tab. 

Descriptors:  *Electric  power  rates,  *Energy  con- 
servation, *Water  treatment  facilities.  Electric 
power  demand,  Water  demand.  User  charges. 

Energy  usages  involved  in  the  acquisition,  treat- 
ment and  distribution  of  water  supplies  are  de- 
scribed. Electric  rate  structures  are  composed  of  a 
mix  of  connection,  demand,  reactive-demand, 
standby,  basic  energy,  time-of-day,  and  fuel-adjust- 
ment charges.  The  connection  charge  is  usually  a 
fixed  charge  not  dependent  upon  usage.  Demand 
charges  are  based  on  the  maximum  average  resis- 
tive electric  power  demand  for  a  given  interval 
during  a  billing  period.  Reactive  demand  charges 
are  based  on  the  average  power  factor  of  an  elec- 
trical system  during  a  billing  period.  Basic  energy- 
charge  savings  can  be  realized  in  the  area  of  high- 
efficiency  motors,  improved  pump  efficiency,  in- 
creased system  storage,  reduced  unaccounted-for 
water,  checked  distribution  system  valves,  and 
cleaned  and  lined  pipes.  One  method  to  reduce 
chemical-energy  needs  is  to  control  coagulation- 
chemical  dosage.  If  coagulation  control  were  ap- 
plied to  cut  average  alum  dosage  from  20  mg/liter 
to  15  mg/liter,  a  yearly  savings  of  about  $6,000 
could  be  realized  for  a  10-MGD  plant.  (Baker- 
FRC) 
W8 1-03528 


IRRIGATION  BENEFITS, 

Department  of  Agriculture,  Ashburton  (New  Zea- 
land). Winchmore  Irrigation  Research  Station. 
D.  Rickard. 

New  Zealand  Journal  of  Agriculture,  Vol  141,  No 
4,  p  63-64,  November,  1980.  1  Tab. 

Descriptors:    *Irrigation,  'Soil   types,    'Climates, 

•Crop    response.    Sugar  beets,    Energy    sources. 

Fuel,  Direct  irrigation,  Drilling,  Plant  growth, 
•New  Zealand. 

This  article  discusses  the  influence  of  soil  type  and 
climate  on  the  response  to  irrigation,  the  growing 
of  crops  for  liquid  fuel  production,  and  direct 
drilling  and  irrigation.  While  much  work  has  been 
done  concerning  soil  type  and  climate  it  will  be  a 
few  more  years  until  an  overview  is  gained  of  just 
how  soil  type  and  climate  affect  the  response  to 
irrigation.  Even  so,  percentage  increases  resulting 
from  irrigation  of  crop  land  have  reached  as  high 
as  150%  in  some  crops.  In  the  area  of  growing 
crops   for   energy,   some   evidence   suggests   that 


fodder  beets  give  a  higher  sugar  yield  than  Amon 
sugar  beets,  and  work  on  the  agronomy  of  fodder 
and  sugar  beet  crops  for  ethanol  is  continuing.  The 
effects  of  times  of  sowing  and  of  harvesting,  the 
use  of  different  cultivars,  weed  and  pest  control, 
and  fertilizers  are  under  study.  If  this  is  to  become 
a  significant  crop  for  New  Zealand,  the  use  of 
irrigation  will  be  mandatory.  The  use  of  direct 
drilling  as  opposed  to  the  conventional  cultivation 
system  to  obtain  a  crop  is  discussed.  (Baker-FRC) 
W8 1-03529 


RIVER  BASIN  SIMULATION  MODELS: 
GUIDELINES  FOR  THEIR  USE  IN  WATER 
RESOURCES  PLANNING, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

K.  M.  Strzepek,  and  D.  H.  Marks. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  10-15, 

February,  1981.  1  Fig,  9  Ref. 

Descriptors:  'Simulation  analysis,  *River  basin  de- 
velopment, *Water  resource  development.  Plan- 
ning, Synthetic  hydrology.  Hydrology,  Vardar 
River,  'Yugoslavia,  Axios  River,  *Greece,  Reser- 
voirs, Decision  making.  Irrigation. 

Simulation  models  have  been  widely  used  to  deter- 
mine the  performance  of  a  river  basin.  However, 
projects  including  more  than  50  or  100  alternative 
reservoirs,  irrigation  areas,  and  other  components 
are  too  complicated  to  use  a  simulation  model 
effectively.  A  model  was  applied  to  a  complex 
river  basin  project,  the  Vardar/Axios  River  Basin 
in  Yugoslavia/Greece.  The  result  is  a  set  of  gener- 
al guidelines.  Presimulation  steps  are:  analyze  deci- 
sion making  process,  decompose  the  basin  into  its 
hydrologically  independent  parts,  and  perform 
preliminary  analysis  (in  this  case  a  'routing' 
model).  Simulation  procedures  are:  give  priority  to 
each  of  the  system  purposes,  determine  the  re- 
sponse of  each  component  to  changes  in  design 
and  operational  variables,  discuss  results  with  deci- 
sion makers,  make  additional  runs  using  decision 
maker's  input,  present  best  alternative,  and  run  a 
sensitivity  analysis  on  the  chosen  configuration. 
(Cassar-FRC) 
W8 1-03552 


FOCUSED  AND  DIFFUSE  PATTERNS  OF 
AQUATIC  RECREATION  BEHAVIOR, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

D.  R.  Field,  and  N.  H.  Cheek,  Jr. 
Water  Resources  Bulletin,  Vol  17,  No  1,  p  16-22, 
February,  1981.  8  Tab,  20  Ref. 

Descriptors:  *Recreation  facilities,  •Psychological 
aspects,  •Water  policy.  Surveys,  Social  needs, 
Planning,  Swimming,  Fishing,  Social  aspects.  Non- 
consumptive  use.  Multiple-purpose  projects.  Man- 
agement, Water  demand,  Washington. 

Patterns  of  water  recreation  behavior  by  focused 
(all  outdoor  recreation  activities  based  on  water) 
and  diffuse  (outdoor  recreation  activities  both 
water  and  non-water)  households  were  studied  by 
questionnaires  in  the  State  of  Washington  in  the 
summer  of  1977.  The  more  focused  the  household, 
the  smaller  the  total  number  of  water  based  activi- 
ties and  the  greater  the  likelihood  of  fishing  and 
boating  at  natural  aquatic  sites.  Conversely,  diffuse 
households  were  more  likely  to  participate  in  a 
larger  number  of  water  based  activities  at  artificial 
pools  and  impoundments,  swimming  being  the  pre- 
dominant activity.  These  results  show  the  com- 
plexity of  planning  water  recreation  facilities  to 
serve  the  diverse  needs  of  a  population.  Fishermen- 
boaters  often  expect  different  conditions  than 
swimmer-fishermen.  If  behavioral  outcomes  are 
known,  designing  and  managing  water  recreation 
sites  may  be  more  effective.  (Cassar-FRC) 
W81-03553 


PRELIMINARY    DESIGN    AND    COST    ESTI- 
MATING FOR  RESERVOIR  PROJECTS, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS. 

T.  M.  Walski,  and  A.  Pelliccia. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  49-56, 

February,  1981.  4  Tab,  12  Ref. 


Descriptors:  •Reservoir  design,  'Computer  pro- 
grams, 'Cost  analysis.  Estimated  costs,  Planning, 
Model  studies.  Construction  costs.  Engineers  esti- 
mates. Dams. 

The  MAPS  (Methodology  for  Areawide  Planning 
Studies)  computer  program,  with  revised  reservoir 
module,  was  used  to  quickly  estimate  costs  for 
reservoir  projects  with  reasonable  accuracy.  It  di- 
vides the  costs  into  major  items  and  calculates  the 
cost  of  each  item  using  cost  curves  and  multiplying 
quantity  times  unit  price.  The  design  parameters 
may  be  varied  and  repeat  runs  made  with  little 
extra  effort.  The  cost  estimates  produced  by  the 
model  were  verified  using  6  reservoir  projects 
varying  in  capacity  from  2,300  to  775,000  acre-feet. 
Percent  difference  between  actual  and  MAPS  esti- 
mated costs  averaged  8%  and  ranged  from  - 
13.33%  to  17.20%.  (Cassar-FRC) 
W81-03555 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


SUBSTITUTION  POSSIBILITIES  FOR  WATER 
INPUTS  IN  SELECTED  INDUSTRIES, 

EG  and  G  Environmental  Consultants,  Watham, 

MA. 

F.  G.  Babin,  C.  E.  Willis,  P.  G.  Allen,  and  A.  S. 

Vlachou. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PBS  1-209090, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Completion  Report,  October,  1980.  Massachusetts 

Water  Resources  Research  Center,  University  of 

Massachusetts,  Amherst,  Publication  No  121.  114 

p,  3  Fig,  7  Tab,  84  Ref,  6  Append.  OWRT-A-I20- 

MASS(l),  14-34-0001-9023. 

Descriptors:  'Industrial  water,  'Water  use,  'Water 
costs,  *Economic  aspects,  •Estimating,  Water 
demand.  Industrial  production.  Water  supply. 
Water,  Cooling  water.  Decision  mailing.  Evalua- 
tion, Industrial  development.  Resource  develop- 
ment. Costs,  User  charges.  Industrial  plants.  Water 
rates,  Consumptive  use.  Water  use  efficiency. 

This  study  sought  to  estimate  the  responsiveness  of 
industrial  water  demand  to  changes  in  its  price  and 
the  prices  of  other  factors  of  production.  Measures 
of  these  price  elasticity  values  should  be  of  value  in 
assisting  decision  makers  in  using  water  price  as  a 
policy  tool  in  conservation/development  of  water 
resources.  By  estimating  elasticities  of  substitution 
among  water,  capital,  and  two  types  of  labor,  the 
relative  use  of  substitutability  of  these  inputs 
within  different  industries  can  be  better  under- 
stood. Empirical  estimates  showed  water  and  both 
production  and  non-production  labor  to  be  substi- 
tutes in  production,  but  water  and  capital  were 
found  to  be  compliments  for  several  selected  two- 
digit  industries.  One  implication  was  that  efforts  to 
induce  capital  investment  will,  given  capital-water 
complementarity,  generally  lead  to  increased  in- 
dustrial water  demands,  a  result  which  may  be 
counter  to  a  region's  efforts  to  curtail  such  de- 
mands. From  the  water  conservation  side,  system- 
atic efforts  to  reduce  conservation  through  higher 
water  prices  will  reduce  capital  equipment  invest- 
ment, but  cause  increased  demands  for  labor.  How- 
ever, estimates  suggested  that  capital  expenditures 
reduction  would  probably  be  small.  (Zielinski- 
IPA) 
W81-03255 


WORKBOOK        EXAMPLE        ILLUSTRATES 
ELECTRICAL  SAVINGS, 

For  primary  bibliographic  entry  see  Field  6B. 
W8 1-03528 


WASTEWATER  PLANTS  SHOULD  RECOVER 
COSTS  FOR  TREATING  INDUSTRY  DIS- 
CHARGES, 

Environmental   Protection   Agency,   Washington, 

DC. 

E.  C.  Beck. 

Water  and  Sewage  Works,  Vol   127,  No  5,  p  8, 

May,  1980. 


WATER  RESOURCES  PLANNING— Field  6 


Water  Demand — Group  6D 


Descriptors:  'Wastewater  facilities,  'Economic  as- 
pects. Public  utility  districts,  Industrial 
wastewater.  Industrial  wastes.  Subsidies,  Govern- 
ments, Administrative  agencies,  'Wastewater 
treatment. 

The  industrial  cost  recovery  (ICR)  program  of 
eliminating  preferential  subsidy  to  industries  dis- 
charging into  publicly  owned  wastewater  treat- 
ment systems  is  discussed.  Because  each  public 
system  is  different,  it  is  difficult  to  generalize  about 
the  uniform  application  or  removal  of  ICR  systems 
across  the  nation.  EPA  is  attempting  to  gain  more 
flexibility  in  consideration  of  the  individual  cir- 
cumstances of  the  grantee  and  its  industrial  users. 
The  possibility  of  an  increase  in  the  Gpd  flow 
exemption  rate  is  considered,  as  it  would  lessen  the 
administrative  burden  on  certain  grantees  and 
would  benefit  many  more  small  firms  that  are  not 
able  to  finance  self-treatment  facilities.  Another 
possible  step  would  be  to  exempt  grantees  demon- 
strating existing  funding  mechanisms  that  provide 
for  future  capital  expenditures.  Exempted  grantees 
would  have  to  show  that  elimination  of  ICR  would 
not  produce  a  disproportionate  share  of  current 
and  future  treatment  system  costs  being  imposed 
on  residential  users.  Another  option  is  to  permit 
grantees  to  avoid  ICR  requirements  if  industrial 
capacity  financing  is  not  sought  from  the  federal 
government.  (Baker-FRC) 
W8 1-03538 


STATE  FINANCING  OF  WATER  PROJECTS: 
THE  UTAH  EXPERIENCE, 

Utah  State  Univ.,  Logan.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

D.  H.  Hoggan,  K.  R.  Kimball,  and  J.  M.  Bagley. 
Water  Resources  Bulletin,  Vol   17,  No  1,  p   1-9, 
February,  1981.  7  Ref 

Descriptors:  'Financing,  'State  governments, 
•Water  resources  development.  Water 
management(Applied),  Water  policy,  'Utah,  Cost- 
benefit  analysis.  Urbanization,  Loans,  Energy  de- 
velopment. Water  law,  Economics,  Capital,  Gov- 
ernment finance.  Economic  feasibility,  Project 
feasibility.  Political  aspects.  Irrigation,  Agricul- 
ture, Institutions. 

Utah's  present  state  water  management  policies, 
traditionally  oriented  toward  agriculture,  should 
be  carefully  reevaluated  as  the  area  experiences 
urbanization  and  large  scale  energy  development. 
There  are  three  financing  programs  at  present.  The 
Revolving  Construction  Fund  (1947)  provides 
money  for  water  projects  which  are  then  bought 
from  the  state  by  private  groups,  such  as  irrigation 
cooperatives  and  water  companies.  The  Cities 
Water  Loan  Fund  (1975)  helps  finance  improve- 
ments in  water  systems  for  communities  faced  with 
exploding  populations.  The  Water  Resources  Con- 
servation and  Development  Fund  (1978)  lends 
money  for  large  projects.  Unlike  the  other  funds, 
this  one  charges  interest  on  its  loans.  The  author 
suggests  that  rigorous  cost-benefit  analysis  be  ap- 
plied to  state-financed  projects  to  assure  the  even 
distribution  of  benefits  to  all  segments  of  Utah's 
population.  (Cassar-FRC) 
W8 1-03  546 


ACCOUNTING  AND  REPAYMENT  PROVI- 
SIONS OF  THE  PICK-SLOAN  MISSOURI 
BASIN  PROGRAM, 

Nebraska  Univ.,   Lincoln.   Dept.  of  Agricultural 

Economics. 

B.  B.  Johnson. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  129-132, 

February,  1981.  7  Ref. 

Descriptors:  'Accounting,  'Repayment  contracts, 
'Cost  repayment.  Financing,  Pick-Sloan  program, 
Water  policy.  Legal  aspects,  'Water  users.  Gov- 
ernment supports.  Loans,  Payment,  Water  pro- 
jects, Capital,  Water  and  Power  Resources  Serv- 
ice, Irrigation,  Hydroelectric  power,  'Missouri 
River  basin. 

The  accounting  and  repayment  practices  used  by 
the  Water  and  Power  Resources  Service  greatly 
distort  the  money  ultimately  repaid  to  the  Federal 
Treasury.  The  Pick-Sloan  Missouri  Basin  program, 


analyzed  as  an  example,  repays  only  $1  of  every  $2 
of  public  subsidy  for  hydroelectric  power.  Interest 
charges  for  the  loan  are  3%  for  the  power  portion 
and  none  for  the  irrigation  portion.  With  a  more 
conventional  9%  interest,  the  annual  repayment 
would  be  3  times  the  present  figure.  The  irrigators 
repay  approximately  3  cents  for  each  $1  of  public 
expenditure.  These  accounting  procedures  should 
be  restructured  as  soon  as  possible  to  insure  fair 
allocation  of  monies,  encourage  energy  conserva- 
tion, and  respond  to  public  pressure  for  fiscal  ac- 
countability. (Cassar-FRC) 
W8 1-03547 


ESTIMATING  THE  UNACCOUNTED-FOR 
WATER  IN  A  DISTRIBUTION  SYSTEM, 

Hackensack  Water  Co.,  Weehawken,  NJ. 

P.  Tao. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  52-54, 

72,  May,  1980.  3  Fig,  1  Tab,  2  Ref. 

Descriptors:  'Water  loss,  'Estimating,  Water  man- 
agement. Water  measurement,  'Water  metering, 
'Water  distribution,  Water  consumption.  Water 
conservation. 

Unaccounted-for  water  is  defined  as  the  difference 
between  the  amount  pumped  into  the  distribution 
system  and  the  amount  of  water  registered  by  all 
the  customers'  meters.  The  loss  of  revenue  can  be 
overcome  through  the  use  of  weighted  averages. 
Unaccounted-for  water  affects  the  development 
and  operation  of  the  entire  system,  as  it  is  a  waste 
of  resources  and  energy.  On  the  average,  meter 
readings  lag  behind  consumption  by  0.5  or  1.5 
months,  depending  on  whether  a  meter  is  read 
once  a  month  or  once  a  quarter,  respectively.  The 
weighted  average  technique  is  based  on  the  as- 
sumptions that  meter  readings  take  place  each  day 
of  the  month,  that  each  day  the  same  number  of 
meters  are  read,  and  that  consumption  of  water  by 
either  monthly  or  quarterly  customers  in  a  given 
month  is  proportional  to  the  total  amount  of  water 
pumped  into  the  distribution  system.  A  more  accu- 
rate estimation  of  unaccounted-for  water  will  lead 
to  a  better  understanding  of  the  causative  factors 
of  water  losses  and  possible  remedies.  (Baker- 
FRC) 
W8 1-03564 


COOPERATIVE  VALUE  ENGINEERING  AP- 
PROACH DERIVES  SUBSTANTIAL  SAVINGS, 

R.  B.  Williams,  M.  T.  Stendahl,  W.  F.  Wolfson, 
and  R.  C.  Miller. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  48,  50, 
64,  65,  May,  1980.  2  Fig,  6  Tab. 

Descriptors:  'Water  treatment  facilities,  'Econom- 
ic efficiency.  Economic  aspects.  Economic  evalua- 
tion. Economic  feasibility,  Economic  justification, 
Performance  evaluation.  Operating  costs,  Cost  ef- 
fectiveness. 

Regulations  of  the  Environmental  Protection 
Agency  require  a  value  engineering  (VE)  analysis 
of  all  projects  having  an  estimated  construction 
cost  of  $10  billion  or  more.  These  can  be  extremely 
productive,  since  VE  is  a  cooperative  effort  be- 
tween the  owner,  the  design  engineer,  and  the  VE 
teams,  and  the  analyses  are  conducted  in  a  positive 
environment.  The  VE  workshop  is  carried  out  to 
identify  alternative  methods  for  achieving  a  speci- 
fied function  by  equal  or  more  reliable  methods  at 
lower  capital  and  operating  costs.  One  such  work- 
shop conducted  in  Santa  Ana,  California  on  the 
Aliso  Water  Management  Agency's  coastal  treat- 
ment plant  is  discussed  as  an  example.  This  particu- 
lar VE  report  addressed  two  different  treatment 
plant  configurations  and  seven  process  functions, 
including  the  aeration  method  and  configuration, 
the  blower  apparatus  and  appurtenances,  the  build- 
ing and  grounds,  the  clarification  facilities,  the 
dissolved  air  flotation  system,  the  headworks  and 
the  sludge  handling  and  piping  systems.  (Baker- 
FRC) 
W81-03586 


WATER  RATE  SURVEY  IN  MICHIGAN, 

V.  W.  Langworthy. 

Water/Engineering  and  Management,  Vol  128,  No 

2,  p  40,  February,  1981.  1  Tab. 


Descriptors:    'Water   rates,    'Michigan,    Surveys, 
Municipal  water. 

The  Michigan  Section,  American  Water  Works 
Association,  Community  Relations  committee  has 
completed  a  survey  of  water  rates  charged  in  the 
State.  The  survey  report  contains  information  on 
rates  charged  by  316  communities  in  the  State. 
Data  are  reported  in  a  manner  which  permits  com- 
parison of  the  rate  structures  between  communties. 
Such  comparisons  demonstrate  the  existence  of  a 
wide  variation  in  the  charges  made  by  utilities  in 
different  communities  for  the  same  volume  of 
water  sold.  Among  similarly-sized  communities, 
the  rates  charged  for  1,000  gallons  of  water  may  be 
over  100  times  higher  in  one  community  than  in 
another.  The  data  suggest  that  water  rates  are 
frequently  based  on  what  the  traffic  will  bear 
rather  than  on  an  assessment  of  the  real  costs  of 
producing  and  delivering  the  product.  (Carroll- 
FRC) 
W81-03598 


6D.  Water  Demand 


SUMMARY  OF  TECHNICAL  CONCLUSIONS 
TO  1979. 

Melbourne    and    Metropolitan    Board    of   Works 

(Australia). 

Water    Supply    Catchment    Hydrology    Research 

Report  No  MMBW-W-0012,  1980.  41  p,  13  Fig,  2 

Tab. 

Descriptors:  'Forest  watersheds,  'Water  quality, 
'Water  supply,  Streamflow  forecasting,  'Catch- 
ment areas.  Research  priorities.  Forecasting, 
Catchment  basins.  Basins,  River  basins,  Water- 
sheds, Research  facilities.  Technology,  Water  anal- 
ysis. Forecasting,  Water  quality  control,  Water 
policy,  Lumber  industry,  Pollution  load.  Water 
pollution  sources,  Road  construction,  'Water  man- 
agement, 'Melbourne,  Australia. 

The  overall  objective  of  the  Board  of  Works  for  its 
catchment  hydrology  research  program  is  to  use 
the  scientific  results  generated  to  assist  in  defining 
an  efficient  water  supply  catchment  management 
policy.  This  report  summarizes  technical  conclu- 
sions to  1979,  the  bases  for  which  are  given  in 
technical  reports  and  papers  published  under  the 
program.  The  research  methods  used  include  his- 
torical evidence  and  scientific  literature  reviews; 
catchment  experiments;  research  concerning  spe- 
cific components  of  forest  water  consumption;  and 
methods  development  to  extrapolate  research  re- 
sults to  larger  water  supply  catchments.  The  report 
describes  studies  in  catchment  experiments,  the 
effect  of  well-managed  roading  and  timber  harvest- 
ing on  water  quality,  streamflow  yield,  and  theo- 
retical extrapolation  to  a  large  water  supply  catch- 
ment. Research  has  shown  that  stricter  prescrip- 
tions for  logging  roads,  governing  intensity,  drain- 
age and  maintenance,  are  essential  to  good  water 
quality.  Other  conclusions  reached  are:  timber  har- 
vesting without  appropriate  catchment  protection 
prescriptions  will  have  a  major  water  quality 
impact  of  serious  consequence  to  water  supply; 
harvesting  must  be  excluded  from  areas  of  25- 
degree  or  greater  slopes  and  areas  with  more  erod- 
ible  soils;  and  forestry  clearfelling  and  regeneration 
would  cause  long-term  reductions  in  streamflow 
yield.  (Zielinski-IPA) 
W81-03282 


WATER  SUPPLY  AS  A  LIMITING  FACTOR  IN 
WESTERN  ENERGY  DEVELOPMENT, 

Geological  Survey,  Reston,  VA. 

G.  H.  Davis,  and  F.  A.  Kilpatrick. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  29-35, 

February,  1981.  5  Fig,  1  Tab,  14  Ref 

Descriptors:  'Water  allocation,  'Energy  develop- 
ment, 'Water  supply,  Oil  shales,  Coal  mines. 
Water  consumption,  Agriculture,  Strip  mines,  Bi- 
tuminous coal,  Colorado  River  Basin,  Missouri 
River  Basin,  River  basins,  Water  policy.  Planning. 

Conflicts  between  water  allocation  for  agriculture 
and  energy  development  in  the  water-deficient 
western  U.S.   are  discussed.   Of  the  nation's    137 
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Group  6D — Water  Demand 

billion  tons  of  strippable  coal,  103  billion  tons  are 
located  in  the  Upper  Colorado  and  Upper  Missouri 
River  basins.  Virtually  all  of  the  nation's  high 
grade  shale  oil  reserves  lie  in  the  Upper  Colorado 
basin.  Projected  uses  for  energy  development 
through  the  year  2000  are  about  equal  to  those 
projected  for  agriculture,  and  together  account  for 
most  of  the  remaining  water  allegation.  Agricultur- 
al interests  are  facing  increased  costs  and  de- 
creased supplies.  Detailed  development  plans  for 
an  in  situ  (80%  retorted  in  the  ground)  prototype 
oil  shale  lease  show  water  consumption  estimates 
of  4,440  acre  feet  per  year  for  a  76,000  bpd  (barrel 
per  day)  output.  A  conventional  technology  plant 
would  consume  three  times  the  water  per  barrel  of 
oil  produced.  Environmental  acceptability,  uncer- 
tainty of  water  supplies,  and  distance  from  markets 
have  thus  far  discouraged  western  energy  develop- 
ment. (Cassar-FRC) 
W81-03551 

6E.  Water  Law  and  Institutions 


INTEGRATING  LAND  AND  WATER  MAN- 
AGEMENT, 

Florida  Water  Resources  Research  Center,  Gaines- 
ville. 

F.  E.  Maloney,  and  R.  Hamann. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-209074, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Publication  No  54,  1981.  134  p,  597  Ref.  OWRT- 
A-037-FLA(l),  14-34-0001-0110. 

Descriptors:  *Water  resources  planning.  Coordina- 
tion, *Land  use.  Water  law.  Legislation,  Adminis- 
tration, Planning,  Regulation,  *Water  manage- 
ment, *Land  management. 

Sound  decisions  regarding  the  use  and  protection 
of  water  cannot  be  made  without  considering  the 
effects  of  land  use.  Nor  is  it  possible  to  properly 
manage  land  unless  planning  and  regulatory  func- 
tions are  coordinated  with  water  management.  Just 
as  the  resources  are  interrelated,  so  are  manage- 
ment programs.  Unless  management  is  well  inte- 
grated, conflicts,  inconsistencies,  overlap  and  du- 
plication inevitably  result.  In  Section  I  of  this 
report,  the  need  for  better  integration  is  examined. 
Numerous  programs  for  the  planning  and  regula- 
tion of  land  and  water  use  currently  operate  in 
Florida.  Together  they  form  an  extremely  complex 
management  system.  This  system  is  not  well  inte- 
grated, but  it  demonstrates  many  subtle  interrela- 
tionships. In  Section  II,  the  major  land  and  water 
management  programs  are  described  and  their 
mutual  relations  are  examined.  Improved  integra- 
tion of  land  and  water  management  can  be  at- 
tained. A  range  of  management  techniques  are 
available  to  enhance  communication  and  resolve 
inconsistencies.  In  Section  III,  several  methods  are 
discussed,  including  reorganization,  review  and 
comment  procedures,  coordinating  councils,  plan- 
ning, and  coordinated  permitting. 
W81-03259 


INSTITUTIONAL  ARRANGEMENTS  FOR 
AREAWIDE  WATER  RESOURCES  MANAGE- 
MENT PLANNING  IN  THE  WASHINGTON, 
D.C.  REGION  UNDER  THE  FEDERAL  WATER 
POLLUTION  CONTROL  ACT  AMENDMENTS 
OF  1972, 

American    Univ.,    Washington,    DC.    School    of 
Government  and  Public  Administration. 
H.  Lieber. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-208217, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Center,  University  of 
the  District  of  Columbia,  Washington,  D.C, 
Report  17,  June,  1980.  147  p.  OWRT-B-OIO- 
DC(1),  14-34-0001-8072. 

Descriptors:  *Water  management.  Water  pollution 
control,  Water  treatment,  District  of  Columbia, 
Maryland,  Virginia,  *Potomac  River  basin.  Water 
resources  development.  Water  supply  develop- 
ment. Government,  Legal  aspects.  Land  use,  'De- 
cision making.  Public  administration.  Regional 
planning,  Public  participation. 


The  project  studied  the  formulation,  acceptance 
and  early  implementation  of  areawide  management 
planning  for  water  quality  management,  water 
supply,  land  use  and  other  related  functions  by  the 
Water  Resources  Planning  Board  of  the  Metropoli- 
tan Washington  Council  of  Governments,  estab- 
lished under  provisions  of  P.L.  92-500.  This  study 
evaluated  past  arrangements  and  decision  making 
procedures  for  water  resources  planning  in  the 
Washington  area,  discussed  the  new  management 
planning  process  and  evaluated  its  success  in  limit- 
ing jurisdictional  coflicts,  integrating  related  func- 
tions and  increasing  citizen  participation.  The 
Washington  area  water  resources  planning  under 
section  208  of  the  Clean  Water  Act  was  examined. 
The  accomplishments  and  failures  of  the  208  plans 
were  discussed. 
W81-03261 


LAKE  TAHOE  BASIN  WATER  QUALITY 
PLAN,  FINAL  PLAN. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

Report,  1980.  301  p,  47  Fig,  72  Tab,  5  Append. 

Descriptors:  •California,  Lake  basins,  *Erosion 
control,  *Algal  control,  'Lake  Tahoe  Basin,  Algal 
growth.  Lake  rehabilitation.  Mountain  lakes,  Cost 
analysis.  Slope  degradation.  Soil  stability.  Erosion 
rates.  Forest  management.  Forestry,  Tax  rates, 
•Water  pollution  control. 

Lake  Tahoe  is  an  outstanding  national  resource. 
The  exceptional  clarity  and  purity  of  the  waters  of 
the  lake  are  priceless  as  both  a  scientific  and  a 
scenic  treasure.  Federal  law  requires  that  the  high 
quality  of  the  lake  be  maintained.  Erosion  control 
is  seen  as  the  principal  factor  in  protecting  Lake 
Tahoe's  clarity  and  water  quality,  and  in  prevent- 
ing further  deterioration.  The  Final  Water  Plan, 
submitted  in  accordance  with  requirements  of  Sec- 
tion 208  of  the  Federal  Clean  Water  Act,  describes 
the  adverse  effects  of  human  activity  on  the  lake, 
such  as  erosion  from  road  cuts  and  off-road  vehi- 
cles, destruction  of  natural  filtering  zones  by  devel- 
opment, construction  on  both  'high  erosion  hazard' 
lands  and  stable  lands,  and  impact  on  riinoff  ab- 
sorption when  development  covers  excessive  land. 
Rapid  development  in  the  Basin  over  the  past  two 
decades  is  causing  a  deterioration  of  the  lake's 
water  quality,  including  a  doubling  of  the  algal 
growth.  The  principal  control  measures  outlined 
are:  (1)  erosion  and  urban  runoff  control;  (2)  on- 
site  surface  runoff  control;  (3)  controls  on  develop- 
ment; and  (4)  policies  involving  forest  practices. 
The  report  suggests  funding  sources  and  describes 
implementation  procedures,  including  liaison  with 
Nevada  authorities.  (Garrison-Omniplan) 
W8 1-03288 


LAKE  TAHOE  BASIN  WATER  QUALITY 
PLAN,  SUMMARY. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

Report,   September,    1980.    17  p,   2  Fig,   2  Tab. 

Descriptors:  *California,  Lake  basins,  'Erosion 
control,  *Algal  control,  *Lake  Tahoe  Basin,  Algal 
growth,  Lake  rehabilitation.  Mountain  lakes.  Cost 
analysis.  Slope  degradation.  Soil  stability.  Erosion 
rates.  Forest  management,  Forestry,  Tax  rates, 
•Water  pollution  control. 

This  summary  describes  the  Lake  Tahoe  Basin 
Final  Water  Plan,  in  which  erosion  control  is  seen 
as  the  principal  factor  in  protecting  Lake  Tahoe's 
clarity  and  water  quality,  and  in  preventing  further 
deterioration  of  the  lake.  Also  described  are:  the 
erosion  threats  to  the  lake;  the  five  water  quality 
control  alternatives,  with  a  full  description  of  Al- 
ternative C  (Proposed  Alternative,  Less  Restric- 
tive Adherence  to  Land  Capability);  costs  of  reme- 
dial projects  and  management  options;  develop- 
ment controls  possible  to  prevent  erosion;  program 
impacts;  and  implementation  plans.  The  summary 
includes  the  changes  to  the  Lake  Tahoe  Water 
Quality  Plan  since  its  publication  in  January,  1980. 
The  principal  control  measures  detailed  in  the 
Final  Water  Plan  are  summarized  in  this  report. 
They  are:  (1)  erosion  and  urban  runoff  control;  (2) 
on-site  surface  runoff  control;  (3)  controls  on  de- 


velopment; and  (4)  measures  involving  forest  prac- 
tices. Remedial  erosion  control  projects  are  esti- 
mated to  cost  $95  million  in  1979  dollars.  The 
report  suggests  funding  sources  and  summarizes 
implementation  procedures,  including  liaison  with 
Nevada  authorities.  (Gafrison-Omniplan) 
W81-03289 


THE   NPDES   PERMIT   POLICY   AS   IT   RE- 
LATES TO  BIOMONITORING, 

Environmental  Protection  Agency,  Chicago,  IL. 

Enforcement  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03300 


CORPORATE  RESPONSE  TO  COASTAL  ZONE 
MANAGEMENT:  A  CASE  STUDY  OF  THE 
IRVINE  COASTAL  AREA, 

Harvard  Univ.,  Cambridge,  MA.  Dept.  of  Land- 
scape Architecture. 
R.  K.  Belknap. 

Coastal  Zone  Management  Journal,  Vol  8,  No  2,  p 
123-164,  1980.  6  Fig. 

Descriptors:  •Land  use,  'Coasts,  'Coastal  zone 
management,  Land  management.  Future  planning, 
•California,  Orange  County,  Shores,  Public  rights, 
Federal  government.  Local  governments,  State 
governments.  Beaches,  Seashores. 

The  chronological  format  utilized  in  the  planning 
of  future  land  use  of  a  10,000  acre  coastal  tract  in 
Orange  County,  California  is  described.  The  tract, 
owned  by  the  Irvine  Company  of  Newport  Beach, 
contains  3.5  miles  of  beach  front.  The  planning 
process  undertaken  by  the  Irvine  Company  has 
taken  seven  years  to  execute  and  has  paralleled  the 
evolution  of  state  coastal  planning  in  California, 
which  began  in  1972.  The  process  focuses  on  the 
consideration  of  the  public  or  private  sector  in  the 
designing  of  land  use  policy,  and  each  phase  is 
described  as  a  separate  lesson  that  may  be  used  to 
improve  the  adoption  of  future  regulations.  The 
company's  response  to  public  participation,  the  use 
of  environmental  data,  the  integration  of  divergent 
policies  from  public  agencies,  and  the  effects  of  the 
change  over  time  are  presented.  The  impact  of 
intergovernmental  policies  on  integrated  and  site- 
specific  land-use  plans  is  also  considered.  (Geiger- 
FRC) 
W81-03393 


HISTORIC  CHANGES  IN  TERMINOLOGY 
FOR  WETLANDS, 

Forsyte  Center,  Boston,  MA. 

D.  Moss. 

Coastal  Zone  Management  Journal,  Vol  8,  No  3,  p 

215-225,  1980.  47  Ref. 

Descriptors:  •Wetlands,  *Tenninology,  Bayous, 
Bogs,  Fens,  Marshes,  Muskeg,  Swamps,  Tide 
lands.  Legislation,  Conservation,  Water  manage- 
ment. 

Various  terms  have  been  used  in  legal  and  lay 
documentation  to  describe  and  label  wetlands,  in- 
cluding marshes  and  swamps,  in  combination  with 
words  such  as  salt,  tidal,  coastal,  etc.  The  term 
wetlands  is  currently  used  as  an  all-inclusive  term 
for  coastal  and  inland  fresh  and  saline  wet  lands 
that  are  permanently,  intermittently,  or  periodical- 
ly inundated.  For  coastal  wetlands  the  most 
common  terms  are  marsh,  tidal  marsh  and  salt 
marsh.  These  coastal  wetlands  are  characterized  by 
a  change  in  vegetation  as  one  proceeds  from  the 
lowland  to  the  upland  areas.  Scientists,  lawyers, 
federal  and  state  natural  resource  agency  person- 
nel, policy-makers  and  the  general  public  have 
historically  been  plagued  by  the  inconsistent  use  of 
ill-defined  terms  for  natural  areas  and  resources.  A 
case  in  point  is  the  continuing  attempts  by  scien- 
tists to  agree  on  a  definition  of  an  estuary  based  on 
chemical,  biological  and  physical  properties. 
Changing  public  perceptions  have  caused  some 
changes  in  the  use  of  key  words  over  the  years. 
(Baker-FRC) 
W81-03394 


INTEGRATION    BRINGS    BETTER    USE    OF 
WATER  RESOURCES, 
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National  Water  Council,  London  (England). 

P.  F.  Stott. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  58-59,  March,  1981. 

Descriptors:  *Water  resources  development, 
•Waste  water  treatment,  'Management,  Regional 
development,  Water  distribution.  Social  aspects, 
Taxes,  •England,  Governments,  Local  govern- 
ments, Sewerage,  Water  pollution  control,  Water 
rates.  Planning. 

In  England  and  Wales  the  1,600  water  and  sewage 
boards,  authorities,  and  companies  were  consoli- 
dated into  10  large  multi-purpose  water  authorities, 
responsible  for  integrated  development  of  all  as- 
pects of  the  hydrologic  cycle.  Water  resources, 
distribution  and  supply,  sewerage  and  sewage 
treatment,  pollution  control,  river  management, 
land  drainage,  flood  protection,  sea  defenses,  recre- 
ation, and  fisheries  are  all  within  the  domain  of  the 
new  water  authorities.  Boundaries  were  deter- 
mined by  catchment  of  river  basins.  In  the  years 
since  its  inception  in  1974,  the  new  organization 
effectively  handled  a  severe  drought.  It  has 
become  more  visible  to  the  public  and  has  been 
able  to  use  resources  more  economically.  Problems 
include  old,  outdated  sewers,  cutbacks  in  funds, 
and  implementing  an  unpopular  direct  billing 
system.  (Cassar-FRC) 
W8 1-034 15 


GROUND-WATER  MANAGEMENT  IN  THE 
HIGH  PLAINS, 

Oklahoma    Water    Resources    Board,    Oklahoma 

City.  Planning  Div, 

G.  Wickersham. 

Ground  Water,  Vol   18,  No  3,  p  286-290,  May/ 

June,  1980.  3  Fig,  2  Tab,  9  Ref 

Descriptors:  'Groundwater  management,  'High 
Plains,  Oklahoma,  Ogallala  aquifer,  Texas,  Colora- 
do, Groundwater  control,  Government,  Local 
government.  State  jurisdiction,  •Mid-continent 
region. 

Various  laws  affect  water  management  in  the  High 
Plains  region  of  mid-America.  These  different  laws 
arise  from  different  situations  regarding  the 
groundwater  found  in  various  locations  within  that 
area.  In  Texas  the  ground  water  is  owned  by  the 
land  owners  and  comes  under  their  management  as 
property  rights.  Local  management  districts  are 
used  to  control  the  groundwater  usage  in  that  area. 
In  Colorado  the  state  controls  groundwater,  and 
its  use  is  regulated  by  the  State  Engineer.  Oklaho- 
ma features  tight  control  on  usage  through  limita- 
tions on  pumpage,  but  still  honors  ownership  by 
the  individual  landowner.  Despite  these  great  dif- 
ferences in  approaches  to  groundwater  manage- 
ment, six  of  the  area  states  have  joined  in  an  effort 
to  study  the  ground  water  situation  in  the  Ogallala 
aquifer.  The  economic  aspects  of  mining  the 
groundwater  there  will  be  explored,  and  future 
water  resources  management  for  the  area  will  be 
investigated.  (Baker-FRC) 
W8 1-03429 


EEC  BATHING  WATER  STANDARDS, 

S.  H.  Jenkins. 

Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  33-34, 

February,  1981. 

Descriptors:  •Water  quality  standards,  *  Beaches, 
•Bacteria,  Public  health,  Salmonella,  Enterobacter, 
•United  Kingdom. 

The  1975  bathing  water  policy  of  the  Council  of 
the  European  Economic  Community  required  that 
water  for  sea  bathing  must  meet  certain  standards 
within  10  years.  This  Directive  listed  the  limiting 
values  of  physico-chemical  standards  either  as 
guidelines  or  as  mandatory  values.  In  the  United 
Kingdom,  there  is  much  discussion  on  the  micro- 
bial standards  because  of  doubts  about  the  compa- 
rability of  the  reference  methods  and  the  variabil- 
ity of  the  results  of  coliform  enumeration,  and  the 
statistical  soundness  of  imposing  bacterial  limits 
which  are  expressed  in  different  percentile  values. 
Scientists  also  question  the  soundness  of  including 
standards     for     Salmonellae     and     enteroviruses, 


which  might  imply  that  they  were  necessary  for 
the  protection  of  bathers.  The  EEC  Directive  dif- 
fers from  the  standards  set  for  microbial  quality  by 
the  California  State  Water  Resources  Control 
Board.  There  is  no  public  health  evidence  in  the 
United  Kingdom  that  bathing  or  shellfish  con- 
sumption should  be  prohibited  solely  on  account  of 
non-compliance  with  microbial  parameters  in  the 
EEC  Directive.  These  standards  do  not  come  into 
force  until  1985,  so  the  agreed-upon  microbial 
standards  may  be  met.  (Small-FRC) 
W8 1-03498 


EVIRONMENTAL  PROTECTION  IN  HUNGA- 
RY AND  POLAND, 

University  of  Southern  Maine,  Portland. 

E.  J.  Kormondy. 

Environment,  Vol  22,  No  10,  p  31-37,  1980. 

Descriptors:  ♦Poland,  'Hungary,  'Industrial 
wastes,  'Water  pollution  control.  Environment, 
Water  pollution  sources.  Water  policy.  Industrial 
plants,  Pollution  abatement.  Water  quality.  Gov- 
ernments, Foreign  countries. 

Although  Hungary  and  Poland  are  geographically 
and  politically  similar,  they  differ  greatly  in  their 
attitudes  and  actions  toward  their  environments.  In 
Hungary  there  is  a  pervasive  level  of  environmen- 
tal awareness.  The  1976  Environmental  Protection 
act  gives  high  priority  to  water  protection  and 
improvement  of  water  quality,  since  water  pollut- 
ed by  sewage,  agricultural  wastes,  and  industrial 
wastes  is  the  primary  environmental  problem.  The 
Central  Environmental  Protection  Fund  is  desig- 
nated for  development  of  low-waste  technologies 
and  major  construction.  Industries  are  encouraged 
to  improve  water  quality  through  progressive  fines 
and  tax  reductions  if  compliance  measures  are 
costly.  Poland  places  more  emphasis  on  industrial 
development,  often  at  the  expense  of  the  environ- 
ment. Although  there  is  no  overall  environmental 
protection  act,  many  ministries  are  involved  in 
research  and  enforcement.  During  two  5-year 
plans  in  the  1970's,  there  was  emphasis  on  non-  and 
low-waste  technology,  water  purification,  and  pol- 
lution abatement.  Environmental  research  is  con- 
ducted at  several  universities,  and  the  academic 
community  is  well  aware  of  environmental  deterio- 
ration, but  the  average  citizen  is  not  receiving  this 
information.  (Cassar-FRC) 
W81-03545 


POTW  NONCOMPLIANCE, 

Cook  Coll.,  New  Brunswick,  NJ. 

W.  Goldfarb. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  152-153, 

February,  1981. 

Descriptors:  'Legal  aspects,  'Public  utility  dis- 
tricts. Legislation,  Sewage  works,  Water  pollution 
treatment.  Permits,  Water  pollution  control. 

Problems  encountered  when  publically  owned 
treatment  works  (POTW's)  fail  to  comply  with 
permits  regarding  allowable  discharges  are  consid- 
ered. The  case  of  Detroit,  Michigan  is  used  as  an 
example.  The  courts  stepped  in  and  appointed  the 
Mayor  of  that  city  as  temporary  administrator  over 
the  operations  of  the  POTW,  with  power  to 
manage  and  conduct  its  operations  under  court 
supervision.  Even  a  step  such  as  this  is  not  without 
its  problems.  As  a  constitutional  matter,  the  courts 
cannot  directly  compel  legislatures  to  authorize 
and  appropriate  money,  or  municipal  executives  to 
raise  or  spend  it.  When  adequately  trained  person- 
nel simply  are  not  available,  no  court  can  compel 
the  POTW  to  hire  them.  In  the  long  run  the 
answer  to  the  problem  of  water  pollution  by 
POTW's  is  seen  as  a  political  rather  than  a  legal 
one.  (Baker-FRC) 
W81-03548 


THE  MILWAUKEE  POLLUTION  CASE-IM- 
PLICATIONS FOR  WATER  RESOURCES 
PLANNING, 

Great  Lakes  Basin  Commission,  Ann  Arbor,  MI. 
M.  Donovan,  C.  A.  Job,  and  W.  C.  Sonzogni. 
Water  Resources  Bulletin,  Vol  17,  No  I,  p  23-28, 
February,  1981.  1  Tab,  17  Ref 


Descriptors:  *Water  law,  •Planning,  Great  Lakes, 
•Water  pollution  control,  •Milwaukee,  Wisconsin, 
Legal  aspects,  'Lake  Michigan,  Sewage  effluents, 
Ecology,  Illinois  v.  Milwaukee  case.  Clean  Water 
Act,  Combined  sewers.  Lakes,  Water  quality. 
Common  law.  Judicial  decisions.  Costs. 

The  Illinois  v.  Milwaukee  Federal  Court  decision 
of  1977  requires  the  city  to  completely  eliminate  its 
combined  sewer  outflow  into  Lake  Michigan  by 
1989  at  a  possible  cost  of  1.3  billion  1978  dollars. 
The  case,  pending  before  the  Supreme  Court,  is  an 
example  of  an  application  of  the  federal  common 
law  of  nuisance  to  an  interstate  pollution  problem 
where  a  pollution  threat,  rather  than  a  proven 
hazard,  is  involved.  The  treatment  required  is 
more  extensive  than  that  stipulated  by  existing 
pollution  control  regulations  and  must  be  imple- 
mented whether  or  not  federal  funds  are  available. 
The  comprehensive  Clean  Water  Act  was  unable 
to  deal  with  this  interstate  water  quality  conflict.  If 
this  decision  sets  a  precedent,  the  U.S.  EPA  water 
quality  cleanup  program  may  be  affected.  When 
dealing  with  a  shared  water  resource  such  as  the 
Great  Lakes,  an  integrated  approach  is  necessary 
to  avoid  litigation  and  spread  the  cost  of  compli- 
ance more  evenly  among  the  communities. 
(Cassar-FRC) 
W8 1-03  5  54 


FISHABLE,  SWIMMABLE  WATER, 

CH2M/Hill,  Milwaukee,  WI. 

C.  V.  Gibbs. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  42-44,  47,  101,  March,  1981. 

Descriptors:  'Water  pollution  control,  'Engineer- 
ing, 'Alternative  planning,  Legal  aspects,  Plan- 
ning, Legislation,  Waste  water  treatment.  Econom- 
ics, Costs,  Management,  Water  resources  develop- 
ment. Sewerage. 

In  spite  of  environmental  legislation  and  efforts  to 
improve  water  quality  during  the  last  decade, 
many  pollution  problems  still  exist  throughout  the 
U.S.  Since  not  all  these  problems  can  be  solved  at 
once,  the  author  lists  several  priorities:  (1)  Funding 
for  municipal  wastes  treatment  must  be  developed. 
The  need  for  this  purpose  was  estimated  by  the 
EPA  at  $167  billion  1978  dollars.  (2)  Management 
must  realize  that  new  treatment  plants  with  sophis- 
ticated machinery  require  a  more  highly-trained 
and  better  paid  staff  than  the  old  systems.  (3) 
Alternative  sewage  treatment  and  disposal  systems 
must  be  considered.  (4)  Nonpoint  pollution  must  be 
controlled.  Engineering  professional  must  become 
community  oriented  and  aim  toward  reconciling 
public  expectations  with  the  available  money. 
(Cassar-FRC) 
W81-03585 

6G.  Ecologic  Impact  Of 
Water  Development 


COMMUNITY  STRUCTURE  DYNAMICS  OF 
EPILITHIC  AND  EPIPHYTIC  DIATOMS  IN  A 
SHALLOW,  CALCAREOUS  MISSISSIPPI 
STREAM, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Biological  Science. 
S.  R.  O'Quinn. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-209207, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
MS  Thesis,  May,  1981,  39  p,  3  Fig,  7  Tab,  34  Ref. 
OWRT-A-133-MISS(l),  14-34-0001-0126. 

Descriptors:  'Diatoms,  Algae,  Cladophora,  Nitzs- 
chia,  Epiphytes,  'Ecosystems,  Aquatic  environ- 
ment, 'Environmental  effects,  Water  temperature. 
Light  penetration.  Water  depth.  Water  quality, 
Mississippi,  'Sessums  Creek,  Rhizoclonium,  Navi- 
cula  minima  Grun,  Nitzschia  Dissipata  (Kutz) 
Grun. 

Epilithic  and  epiphytic  diatoms  were  collected 
over  a  one-year  period  from  both  shaded  and 
unshaded  sites  of  Sessums  Creek,  a  shallow,  calcar- 
eous stream,  low  in  nutrients  and  strongly  all^aline, 
in  northeastern  Mississippi.  The  dominant  macro- 
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algae  were  filamentous  forms  of  the  non-mucilage 
producing  genera  Cladophora  and  Rhizoclonium  - 
ideal  substrates  for  epiphytic  diatom  growth.  Dia- 
toms were  identified  using  light  and  scanning  elec- 
tron microscopy,  and  the  resulting  floristic  list  is 
the  first  from  the  freshwater  habitats  of  Mississippi. 
Ninety  taxa  were  identified  with  Navicula  minima 
Grun.  and  Nitz^chia  dissipata  (Kutz.)  Grun.  ac- 
counting for  one-half  of  all  individuals  counted. 
With  few  exceptions,  the  more  dominant  taxa  were 
equally  abundant  in  the  shaded  and  unshaded  sites 
and  also  in  the  epilithon  and  epiphyton.  Temporal 
changes  in  community  diversity  were  described  by 
the  Shannon  Index  (H')  and  the  number  of  taxa  in  a 
sample.  Diversity  in  all  four  habitats  sampled 
showed  an  identical  temporal  pattern  being  lowest 
in  the  winter  and  highest  in  the  fall.  Comparison 
by  a  similarity  index  (SIMI)  showed  that  no  sample 
pair  was  more  similar  than  any  other  sample  pair. 
It  was  concluded  that  within  the  locality  sampled, 
Sessums  Creek  supported  a  single  nearly  homoge- 
neous diatom  community,  little  affected  by  differ- 
ences in  light  intensity  or  substrate  type. 
W81-03263 


TOLERANCE  OF  OAKS  TO  FLOODING, 

California  Univ.,  Davis.  Dept.  of  Environmental 
Horticulture. 

R.  W.  Harris,  A.  T.  Leiser,  and  R.  E.  Fissell. 
In:  Proceedings  of  the  Symposium  on  the  Ecology, 
Management,  and  Utilization  of  California  Oaks, 
June  26-28,  1979,  Claremont,  California.  Forest 
Service,  Pacific  Southwest  Forest  and  Range  Ex- 
periment Station,  Berkeley,  California,  General 
Technical  Report  PSW-44,  November,  1980,  p 
238-241.  2  Fig,  3  Tab,  1  Ref 

Descriptors:  'Reservoirs,  *Oak  trees.  Tolerance, 
•Flooding,  'Mortality,  Flood  damage,  Drawdown, 
Water  level.  Soil  environment.  Ecological  effects, 
California. 

Established  native  oaks  have  the  reputation  of 
being  sensitive  to  changes  in  their  soil  environ- 
ment. Oaks,  therefore,  were  of  particular  interest 
when  studies  were  begun  in  1967  on  the  flood 
tolerance  of  woody  plants  in  the  draw-down  zones 
of  several  central  California  reservoirs.  The  gross- 
pool  levels  of  two  reservoirs  (Black  Butte  and 
Terminus)  were  raised  at  least  13  and  25  ft  respec- 
tively, above  their  original  designed  levels.  Andrus 
and  Brannan  Islands  in  the  Sacramento-San  Joa- 
quin Delta  were  also  surveyed  two  years  after  they 
were  flooded  in  1972.  Mature  blue  oaks  and  valley 
oaks  growing  on  alluvial  soils  withstood  flooding 
for  50  to  98  days  each  of  three  years  with  little  or 
no  tree  loss.  Blue  oaks  on  shallower  residual  soils 
suffered  50%  mortality  each  year  with  similar 
flooding.  It  is  recommended  that  all  interior  live 
oaks  should  be  removed  below  expected  maximum 
gross  pool.  Blue  oaks  can  be  left  which  will  not  be 
flooded  to  more  than  75%  of  their  height  at  the 
mean  gross  pool  in  the  drawdown  areas  on  previ- 
ously dry  hillsides  which  may  be  flooded  for  80 
days  or  less  and  on  more  moist  alluvial  fans  which 
may  be  flooded  for  100  days  or  less.  Valley  oaks 
should  tolerate  equal  or  greater  flooding  than  blue 
oaks.  (Moore-SRC) 
W81-03311 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  EXECUTIVE 
SUMMARY, 

South   Carolina   Wildlife   and   Marine   Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
For  primary  bibliographic  entry  see  Field  2A. 
W81-03313 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  VOLUME  I; 
PHYSICAL  FEATURES  OF  THE  CHARACTER- 
IZATION AREA. 

South   Carolina   Wildlife  and   Marine   Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
For  primary  bibliographic  entry  see  Field  2A. 
W81-03314 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  VOLUME  II;  SO- 
CIOECONOMIC FEATURES  OF  THE  CHAR- 
ACTERIZATION AREA. 

South   Carolina   Wildlife   and   Marine   Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-033 15 

ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  VOLUME  III; 
BIOLOGICAL  FEATURES  OF  THE  CHARAC- 
TERIZATION AREA. 

South   Carolina   Wildlife   and   Marine   Resources 
Dept.,  Charleston.  Marine  Resources  Div. 
For  primary  bibliographic  entry  see  Field  2A. 
W81-03316 


AN  ECOLOGICAL  CHARACTERIZATION  OF 
THE  PACIFIC  NORTHWEST  COASTAL 
REGION,  VOLUME  THREE,  CHARACTER- 
IZATION ATLAS,  ZONE  AND  HABITAT  DE- 
SCRIPTIONS, 

Ryckman,  Edgerley,  Tomlinson  and  Associates, 
Inc.,  Bellevue,  WA. 

C.  M.  Proctor,  J.  C.  Garcia,  D.  V.  Galvin,  G.  B. 
Lewis,  and  L.  C.  Loehr. 

Fish  and  Wildlife  Service,  Office  of  Biological 
Services,  Report  FWS/OBS-79-13,  July,  1980.  432 
p,  197  Fig,  22  Tab,  73  Ref  14-16-009-77-019. 

Descriptors:  'Pacific  Northwest,  'Ecosystems, 
'Habitats,  'Models,  'Ecological  distribution.  Wa- 
tersheds, Zones,  Coastal  waters.  Food  chains,  Suc- 
cession, Species  composition.  Species  diversity. 
Population  density.  Wildlife. 

This  volume  supplements  the  conceptual  model  for 
ecological  characterization  by  providing  extensive 
modeling  at  the  habitat  and  zone  level.  Delineation 
of  zones  is  based  on  dominant  vegetation  (surface 
cover)  and  land  form  for  inland  areas;  on  topogra- 
phy and  tidal  range  for  coastal  areas;  on  substrate 
and  light  penetration  in  the  ocean;  and  on  intensity, 
quality,  and  frequency  of  land  use  in  areas  of 
human  activity  and  habitation.  The  zones  delineat- 
ed are:  alpine  highlands;  slopes  and  lowlands;  estu- 
aries; beaches  and  dunes;  headlands  and  rocky 
islands;  pelagic  oceanic  zones;  benthic  oceanic 
zones;  and  inland  and  coastal  human  activity 
zones.  Thirty  ecosystem  models  were  prepared, 
covering  all  the  major  basic  habitats,  including 
models  for  food  webs,  community  composition, 
succession,  environmental  indices,  and  ecosystems. 
Community  composition  lists  are  provided  for 
eighteen  habitats,  listing  scientific  and  common 
names,  range,  abundance  and  environmental  status. 
(Brambley-SRC) 
W8 1-03324 


•AN  ECOLOGICAL  CHARACTERIZATION  OF 
THE  PACIFIC  NORTHWEST  COASTAL 
REGION,  VOLUME  FOUR,  CHARACTERIZA- 
TION ATLAS,  WATERSHED  UNIT  DESCRIP- 
TIONS, 

Ryckman,  Edgerley,  Tomlinson  and  Associates, 
Inc.,  Bellevue,  WA. 

C.  M.  Proctor,  J.  C.  Garcia,  D.  V.  Galvin,  G.  B. 
Lewis,  and  L.  C.  Loehr. 

Fish  and  Wildlife  Service,  Office  of  Biological 
Services,  Report  FWS/OBS-79/14,  July,  1980.  612 
p,  126  Fig,  58  Tab,  2045  Ref,  2  Append.  14-16- 
0009-77-019. 

Descriptors:  'Pacific  Northwest,  'Watersheds, 
'Ecosystems,  'Habitats,  'Coastal  waters.  Marine 
environment,  Zones,  Orography,  Geography, 
Structural  geology.  Climates,  Species  composition. 
Economics,  Human  population.  Wildlife  habitats. 

This  volume  completes  the  ecological  character- 
ization of  the  Pacific  Northwest  Coastal  Region  by 
presenting  the  watershed  unit  descriptions.  The 
area  is  divided  into  nine  watersheds  and  the  ocean. 
The  watersheds  are:  Olympic  Rainforest;  Willapa- 
Grays  Harbor;  Columbia  Estuary;  Oregon  North 
Coast;  Oregon  Mid  Coast;  Lower  Umpqua  and 
Lower  Rogue;  Coos-Coquille;  Oregon-California 


Border;  and  Redwood  Coast.  For  each  watershed 
unit  there  is  a  unit  summary,  topic  references  for 
each  of  the  physical-chemical,  biological  and  so- 
cioeconomic environments,  and  a  unit  annotated 
bibliography.  The  summaries  contain  descriptions 
of  the  major  features  of  the  watershed,  with  infor- 
mation on  the  lithospheric,  atmospheric  and  hy- 
drospheric  features  of  the  physical  environment: 
biological  zonation,  species  of  concern  and  areas  of 
ecological  concern  in  the  biological  environment: 
and  human  activity  including  population,  income 
and  employment,  and  economic  base  and  activities 
among  the  socioeconomic  aspects.  (Brambley- 
SRC) 
W81-03325 


AN  ECOLOGICAL  CHARACTERIZATION  OF 
THE  PACIFIC  NORTHWEST  COASTAL 
REGION,  VOLUME  FIVE,  DATA  SOURCE  AP- 
PENDIX, 

Ryckman,   Edgerley,  Tomlinson  and  Associates, 

Inc.,  Bellevue,  WA. 

C.  M.  Proctor,  J.  C.  Garcia,  D.  V.  Galvin,  M.  B. 

Bailey,  and  G.  W.  Brown,  Jr. 

Fish  and   Wildlife  Service,   Office  of  Biological 

Services,  Report  FWS/OBS-79/15,  July,  1980.  73 

p,  7  Fig,  1  Tab,  738  Ref  14-16-0009-77-019. 

Descriptors:  'Data  collections,  'Bibliographies, 
'Ecosystems,  'Pacific  Northwest,  Computers, 
Computer  programs.  Habitats,  Zones,  Trophic 
level.  Seasonal  distribution,  Animals,  Plants,  Wild- 
life, Coastal  area. 

This  volume  concludes  the  ecological  character- 
ization of  the  Pacific  Northwest  Coastal  Region 
with  presentation  of  the  annotated  bibliography, 
the  annotated  species  list,  the  data  gaps  report  and 
the  references  to  this  volume.  Part  of  the  volume, 
but  on  file  with  the  U.S.  Fish  and  Wildlife  Service 
Office  in  Portland,  Oregon,  are  the  computer 
print-out  of  the  annotated  bibliography,  the  com- 
puter print-out  of  the  annotated  species  list,  a  data 
tape  of  the  annotated  bibliography  and  glossary  of 
terms,  and  program  notes  for  the  FAMULUS  doc- 
ument and  for  the  annotated  species  list.  The  bib- 
liography is  described,  including  the  advantages  of 
computerization,  and  its  preparation  through  the 
FAMULUS  program.  The  annotated  species  list  is 
a  computerized  information  system  which  relates 
the  species  of  the  study  area  to  the  biological  zones 
and  particular  habitats  within  the  area.  The  system 
includes  information  on  seasonality,  relative  abun- 
dance, trophic  level,  and  status  with  additional 
notes.  A  selected  bibliography  of  680  references 
for  a  number  of  the  vertebrate  species  on  the  list, 
with  status  authorities  for  the  rare  endangered  or 
threatened  plants  is  presented.  Data  gaps  are  iden- 
tified for  the  physical-chemical,  biological  and  so- 
cioeconomic areas.  (Brambley-SRC) 
W81-03326 


POLICY-RELEVANT  ASSESSMENT  OF 
COASTAL  ZONE  MANAGEMENT  PRO- 
GRAMS, 

Hawaii  Univ.,  Honolulu. 

G.  K.  Lowry. 

Coastal  Zone  Management  Journal,  Vol  8,  No  3,  p 

227-255,  1980.  1  Fig,  1  Tab,  43  Ref 

Descriptors:  'Resources  management,  'Coastal 
waters,  'Coastal  zone  management,  'Hawaii,  Re- 
sources development.  Planning,  Water  resources 
development.  Policy  making,  Administrative  deci- 
sions. 

This  paper  identifies  a  set  of  policy  relevant  ap- 
proaches to  the  evaluation  of  coastal  zone  manage- 
ment programs.  The  central  purpose  of  policy 
relevant  evaluative  research  is  to  provide  informa- 
tion directly  useful  for  making  decisions  about  the 
development,  alteration,  or  termination  of  coastal 
zone  management  programs.  Various  attributes  of 
policy  relevant  evaluation  research  are  described, 
including  the  understanding  of  when  policy  deci- 
sions need  to  be  made,  whether  evaluative  infor- 
mation is  required  to  make  these  particular  deci- 
sions, what  types  of  evaluative  information  are 
needed,  and  whether  this  information  can  be  sup- 
plied in  the  time  allowed.  Five  approaches  to  the 
evaluation  of  coastal  zone  management  programs 
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are  discussed,  including  program  logic,  compli- 
ance, process,  goal  achievement  and  impact.  In 
many  coastal  states  the  federally  sponsored  coastal 
resource  management  efforts  are  the  largest,  most 
visible  and  most  controversial  resource  manage- 
ment activities  undertaken.  Thus  it  is  important  for 
policy  makers  to  be  able  to  judge  the  effectiveness 
of  these  operations.  (Baker-FRC) 
W8 1-03  386 


AQUACULTURE  SITING  ISSUES  IN  WASH- 
INGTON'S COASTAL  ZONE, 

Department  of  Energy,  Seattle,  WA.  Region  X. 
N.  Evans. 

Coastal  Zone  Management  Journal,  Vol  8,  No  3,  p 
189-213,  1980.  29Ref. 

Descriptors:  'Aquaculture,  'Resources  manage- 
ment, 'Washington,  'Coastal  waters.  Clams,  Mus- 
sels, Salmon,  Algae,  Oysters,  Risk-benefit  analysis. 
Resources  development.  Water  resources  develop- 
ment. Marine  development. 

Land  use  planning  concepts  in  relation  to  aquacul- 
ture siting  issues  along  Washington's  coastal  zone 
are  considered.  As  aquaculture  activities  continual- 
ly expand,  a  greater  commitment  of  aquatic  re- 
sources is  made.  Simultaneously  expanded  recre- 
ational and  residential  uses  of  the  same  areas  put 
increased  demands  on  the  same  water  resources. 
Conflicts  continue  to  grow  in  areas  where  multiple 
use  becomes  a  problem.  The  analysis  of  these  types 
of  situations  presented  in  this  paper  is  based  on 
recent  public  debates  concerned  with  the  harvest 
of  clams  by  mechanical  means,  the  raft  culture  of 
mussels  and  the  pen  rearing  of  salmon.  Conflicts 
surfaced  in  the  areas  concerned  with  subtidal  har- 
vest of  geoducks,  raft  culturing  of  marine  algae  for 
food  and  chemical  extracts,  and  the  continuing  use 
of  public  nearshore  aquatic  areas  for  private  oyster 
farming.  It  is  suggested  that  better  coastal  manage- 
ment techniques  are  needed  that  will  address  the 
questions  of  environmental  impact  and  risk,  esthet- 
ic quality  claims  which  must  be  evaluated  and 
measured,  and  the  selection  of  methods  that  can  be 
used  to  plan  for  the  aquatic  areas  while  recogniz- 
ing the  special  features  these  areas  possess.  (Baker- 
FRC) 
W81-03395 


FRESHWATER  ANGLING  IN  THE  TRANS- 
VAAL: ITS  ENVIRONMENTAL  AND  ECO- 
NOMIC IMPACT, 

Transvaal     Provincial     Administration,     Pretoria 
(South  Africa).  Dept.  of  Nature  Conservation. 
J.  J.  Cadieux. 

South  African  Journal  of  Science,  Vol  76,  No  1 1,  p 
492-493,  November,   1980.  2  Fig,  2  Tab,  8  Ref. 

Descriptors:  'Public  waters,  'Fishing,  Recreation, 
Fish  populations.  Fish  management,  Fish  conserva- 
tion, Sport  fishing.  Recreation  demand,  'South 
Africa,  Recreation  facilities.  Economic  impact. 

This  study  was  performed  using  data  gathered 
during  the  1977-1978  angling  season  to  determine 
the  pressure  of  angling  in  the  dams  and  rivers  of 
the  Transvaal,  to  ascertain  the  most  sought-after 
fish,  to  determine  the  popularity  and  quality  of 
angling,  and  to  determine  the  economic  impact  of 
the  sport.  Based  on  the  response  to  questionnaires, 
the  anglers  spent  an  average  of  27.7  days/year 
engaged  in  this  activity  per  angler.  The  majority  of 
the  time  was  spent  at  impoundments  and  rivers 
near  main  population  centers,  with  Hartbeespoort 
Dam,  Vaal  Dam,  Roodeplaat  Dam  and  the  Vaal 
River  west  of  the  Vaal  Dam  being  the  most  fre- 
quented. Carp  was  the  fish  most  preferred  to  catch, 
followed  by  kurper  and  yellow  fish.  During  this 
season  anglers  caught  an  estimated  9.50  million  fish 
in  Transvaal  waters.  This  study  suggests  that  sport 
fishing  and  angling  have  become  important  out- 
door activities  among  South  Africans  and  that 
knowledge  of  the  participants  and  their  environ- 
mental impact  is  essential  for  the  proper  manage- 
ment and  future  success  of  the  sport.  (Baker-FRC) 
W81-03514 


7.  RESOURCES  DATA 
7B.  Data  Acquisition 


TRACING  GROUND-WATER  MOVEMENT  BY 
USING  THE  STABLE  ISOTOPES  OF  OXYGEN 
AND  HYDROGEN,  UPPER  PENITENCIA 
CREEK  ALLUVIAL  FAN,  SANTA  CLARA 
VALLEY,  CALIFORNU, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  48. 
W8 1-03271 


DETERMINATION  OF  LAND  USE  FROM  SAT- 
ELLITE IMAGERY  FOR  INPUT  TO  HYDRO- 
LOGIC  MODELS, 

Hydrologic  Engineering  Center,  Davis,  CA. 
R.  P.  Webb,  R.  Cermak,  and  A.  Feldman. 
Technical  Paper  No  71,  April,  1980.  15  p,  5  Fig,  4 
Tab,  10  Ref. 

Descriptors:  'Hydrologic  models,  'Remote  sens- 
ing, 'Satellite  technology,  'Land  use,  'Water- 
sheds, Model  studies.  Simulations,  Costs,  Data  ac- 
quisition. Data  interpretation. 

A  land  use/land  cover  model  identification  meth- 
odology using  LANDSAT  imagery  has  been  ap- 
plied to  six  watersheds  across  the  United  States. 
The  land  use  information  is  stored  in  a  grid  cell 
data  bank  and  is  the  basis  for  calibration  of  hydro- 
logic  parameters  for  watershed  models.  Available 
ground  truth  data  permitted  the  identification  of 
seven  land  cover  categories  from  the  LANDSAT 
imagery:  agricultural,  residential/highways,  indus- 
trial/commercial, grassland,  forest,  undeveloped 
open  space,  and  water,  Hydrologic  simulations 
were  made  of  four  watersheds  using  both  conven- 
tional and  LANDSAT  land  use  data.  Cell  by  cell 
comparisons  were  made  between  the  conventional 
and  all  of  the  LANDSAT  land  use  classifications 
to  get  an  indication  of  spatial  accuracies  associated 
with  LANDSAT  data  and  the  classification  proce- 
dures. The  discharge  curves  from  LANDSAT  and 
conventional  data  were  not  significantly  different, 
and  the  LANDSAT  derived  land  use  classification 
procedures  were  well  within  an  acceptable  error  to 
be  used  for  hydrologic  modeling.  The  LANDSAT 
data  are  acceptable  for  hydrologic  modeling,  with 
the  advantages  of  lower  cost,  greater  availability, 
compatibility  with  other  classification  computer 
programs  and  resampling  capability.  (Brambley- 
SRC) 
W8I-03319 


STOCHASTIC  GENERATION  OF  TEMPERA- 
TURE AND  SOLAR  RADIATION  DATA, 

Science  and  Education  Administration,  Chikasha, 

OK. 

A.  D.  Nicks,  and  J.  F.  Harp. 

Journal  of  Hydrology,  Vol  48,  No  1/2,  p  1-17, 

August,  1980.  1  Fig,  10  Tab,  21  Ref 

Descriptors:  'Model  studies,  'Stochastic  process- 
es, 'Temperature,  'Solar  radiation.  Weather  data, 
Meteorological  data,  Evapotranspiration,  Hydrol- 
ogy, Mathematical  models,  Markov  processes.  Air 
temperature. 

A  model  for  stochastic  generation  of  long  term 
weather  data  produced  daily  maximum  and  mini- 
mum temperatures  and  total  solar  radiation  data 
usable  in  hydrologic  models.  Most  of  the  generated 
data  agreed  well  with  Oklahoma  measured  data, 
with  the  following  exceptions:  January  maximum 
and  minimum  temperatures,  and  December  mean 
radiation  value.  Monthly  evapotranspiration  data 
calculated  from  simulated  data  and  from  historical 
data  did  not  differ  statistically.  (Cassar-FRC) 
W8 1-03431 


THE    EFFECT    OF    SNOW    DRIFTING    ON 
GAMMA  SNOW  SURVEY  RESULTS, 

Saskatchewan  Dept.  of  the  Environment,  Regina. 
H.  F.  Cork,  and  H.  S.  Loijens. 
Journal  of  Hydrology,  Vol  48,  No  1/2,  p  41-51, 
August,  1980.  5  Fig,  1  Tab,  10  Ref 


Data  Acquisition — Group  7B 

Descriptors:  'Snow  surveys,  'Water  equivalent, 
•Gamma  rays,  Snowpacks,  Remote  sensing.  Snow- 
melt,  Mathematical  studies,  'North  Dakota. 

The  gamma  radiation  attentuation  method  of  meas- 
uring snow  cover  water  equivalent  produces  un- 
derestimates if  drifting  is  present.  An  analytical 
expression  has  been  developed  to  correct  this  prob- 
lem provided  some  ground-  measurements  are 
available-the  water  equivalent  of  drifts  and  in- 
between  areas,  as  well  as  the  proportion  of  drifts  to 
non-drifts.  During  a  1975  survey  of  the  Souris 
Basin,  Saskatchewan-North  Dakota,  gamma  and 
ground  measurements  agreed  as  well  as  expected, 
the  gamma  data  being  slightly  higher  than  the 
ground  data.  During  the  1976  survey,  snow  melt 
had  begun  at  the  time  of  measurement,  producing 
patchy  snow  and  melt  water  puddles.  These 
gamma  results  were  less  than  the  ground  data  by 
10-15%.  When  drifts  are  further  apart  and  deeper, 
the  underestimate  increases.  (Cassar-FRC) 
W8 1-03432 


DEMARCATION  OF  FRESH-  AND  SALINE- 
WATER  ZONES,  USING  ELECTRICAL  METH- 
ODS (ABOHAR  AREA,  FEROZEPUR  DIS- 
TRICT, PUNJAB), 

Geological  Survey  of  India,  Calcutta. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-03436 


THE  SNOW  COVER  OF  SEA  ICE  DURING 
THE  ARCnC  ICE  DYNAMICS  JOINT  EXPERI- 
MENT, 1975  TO  1976, 

For  primary  bibliographic  entry  see  Field  2C. 
W8 1-03460 


SATELLITE  DETECTION  OF  SEICHES  IN 
GREAT  SALT  LAKE,  UTAH, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC. 
M.  Matson,  and  C.  P.  Berg. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  122-128, 
February,  1981.  7  Fig,  2  Tab,  21  Ref 

Descriptors:  'Lakes,  'Seiches,  'Satellite  technol- 
ogy, 'Great  Salt  Lake,  Utah,  Sediments,  Water 
levels.  Meteorology,  Remote  sensing.  Water  circu- 
lation. Mixing,  Water  currents.  Turbulence. 

Satellite  technology  detected  an  unusual  brightness 
in  the  north  arm  of  Great  Salt  Lake,  Utah,  on  June 
15,  1977.  Visible  band  imagery  from  NOAA-3,  4, 
and  5  satellites  (National  Oceanic  and  Atmospheric 
Administration)  Very  High  Resolution  Radiometer 
and  on  Landsat-2  disclosed  12  similar  previous 
anomalies,  and  9  more  were  seen  between  June 
1977  and  May  1978.  Comparisons  of  lake  levels 
and  meteorological  conditions  led  to  the  conclu- 
sion that  sediment  resuspension  caused  by  wind- 
induced  seiches  was  responsible  for  the  brightness. 
(Cassar-FR  Z) 
W8 1-03549 


STAINING  MIXED-LIQUOR  BIOTA, 

Williamsport  Sanitary  Authority,  PA. 

M.  Gerardi. 

Water  and  Sewage  Works,  Vol  127,  No  6,  p  64,  74, 

June,  1980.  2  Fig,  2  Tab,  2  Ref 

Descriptors:  'Mixed  liquor  solids,  'Technology, 
Bacteria,  Microorganisms,  Solids,  Wastewater 
treatment.  Wastewater  facilities. 

Numerous  benefits  can  be  obtained  from  the  prepa- 
ration of  a  permanent  and  reliable  microslide 
record  of  mixed  liquor  (ML)  biota  for  correlation 
with  treatment  plant  conditions.  Such  a  record  can 
yield  information  that  will  effectively  improve 
plant  performance,  or  it  can  be  an  on  site  research 
tool  for  further  studies  of  ML  biota  and  an  educa- 
tional record  for  training  plant  operators  in  the 
wastewater  field.  Crystal  violet  and  fast  green 
FCF  are  used  to  stain  and  differentiate  the  cellular 
structure  of  the  mixed-liquor  biota  and  to  place  the 
biota  in  sharp  contrast  with  its  background.  Before 
staining  can  be  done  the  biota  must  be  fixed  to  a 
microslide.  (Baker-FRC) 
W81-03561 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

WATER/WASTEWATER  PROCESS  CONTROL 
INSTRUMENTATION  -  PHYSICAL  PARAM- 
ETERS AND  THEIR  MEASUREMENT, 

R,  H.  Babcock. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  60-62, 

76,  May,  1980.  3  Fig. 

Descriptors:  ♦Measuring  instruments,  'Process 
control,  'Water  treatment.  Wastewater  treatment. 
Pressure  measuring  instruments,  Temperature  con- 
trol. Flow  measurement.  Water  pressure,  Water 
flow,  Remote  sensing. 

The  fundamental  physical  parameters  of  pressure, 
differential  pressure,  and  temperature  are  essential 
variables  applied  to  the  effective  control  of  water 
and  wastewater  processes.  Questions  which  must 
be  answered  in  deciding  which  measuring  instru- 
ment to  purchase  are  discussed.  For  pressure  meas- 
urements the  techniques  in  use  today  are  the  classi- 
cal mechanical  methods,  whether  direct  or  indi- 
rect. The  earliest  measuring  instruments  were 
based  on  the  concept  of  physical  displacement,  as 
in  the  Bourdon  gage.  Today,  where  the  instrument 
incorporates  electrical  or  electronic  components, 
the  components  are  mere  detectors  of  displacement 
or  force.  The  measurement  of  liquid  level  depends 
on  circumstances,  and  the  most  commonly  used 
level-indicating  method  is  the  bubble  tube.  One 
variation  of  the  tube  is  the  diaphragm  box,  which 
uses  a  trapped  air  supply.  The  measurement  of 
temperature  is  commonly  done  with  mercury  ther- 
mometers and  instrument  types  such  as  mechanical 
thermometers  or  filled  systems,  and  electrical  de- 
vices such  as  the  thermocouple  or  resistance  bulb. 
Flow  measurements  are  dominated  by  inferential 
flow  systems  such  as  the  venturi.  (Baker-FRC) 
W8 1-03562 


7C.  Evaluation,  Processing  and 
Publication 


WATER  RESOURCES  DATA  FOR  TENNES- 
SEE, WATER  YEAR  1979. 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

Geological  Survey  Water-Data  Report  TN-79-1, 
January,  1981.491  p,  6  Fig. 

Descriptors;  'Hydrologic  data,  'Surface  water, 
♦Groundwater,  'Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport, 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  'Tennessee. 

Water  resources  data  for  the  1979  water  year  for 
Tennessee  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams  and  springs;  stage, 
contents,  and  water  quality  of  lakes  and  reservoirs; 
and  water  levels  and  water  quality  of  wells.  This 
report  contains  discharge  records  for  110  gaging 
station,  stage  only  records  for  one  lake  gaging 
station,  elevation  and  contents  for  27  lakes  and 
reservoirs,  water  quality  for  67  stations  and  27 
wells,  and  water  levels  for  27  observation  wells. 
Also  included  are  105  crest-stage  partial-record 
stations,  48  low-flow  partial-record  stations,  and  80 
coal-hydrology  partial-record  stations.  Additional 
water  data  were  collected  at  various  stream  and 
spring  sites  not  involved  in  the  systematic  data 
collection  program  and  are  published  as  miscella- 
neous measurements  and  analyses,  or  as  seepage 
investigations  of  discharge  and  water  quality. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies  in  Tennessee.  (USGS) 
W8 1-03272 


WATER  RESOURCES  DATA  FOR  MARYLAND 
AND  DELAWARE,  WATER  YEAR  1980. 

Geological  Survey,  Towson,  MD.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-195885, 
Price  codes:  A19  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Report  MD-DE- 
80- 1 ,  March,  1 98 1 .  43 1  p,  4  Fig. 


Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  'Maryland,  'Delaware. 

Water  resources  data  for  the  1980  water  year  for 
Maryland  and  Delaware  consist  of  records  of 
stage,  discharge,  and  water  quality  of  streams; 
stage  and  contents  of  lakes  and  reservoirs;  and 
water  levels  and  water  quality  of  ground-water 
wells.  This  volume  contains  records  for  water  dis- 
charge at  110  gaging  stations,  stage  and  contents  at 
1  reservoir,  water  quality  at  46  gaging  stations  and 
19  wells,  and  water  levels  at  27  observation  wells. 
Also  included  are  data  for  14  crest-stage,  56  low- 
flow,  and  4  tidal  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State,  local, 
and  Federal  agencies  in  Maryland  and  Delaware. 
(USGS) 
W8 1-03273 


WATER  RESOURCES  DATA  FOR  ARIZONA, 
WATER  YEAR  1979. 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

Div. 

Geological  Survey  Water-Data  Report  AZ-79-1, 

1980.  614  p,  8  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  'Arizona. 

Water  resources  data  for  the  1979  water  year  for 
Arizona  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  water  levels  of 
observation  wells;  and  quality  of  ground  water. 
This  report  contains  discharge  records  for  237 
gaging  stations,  annual  peaks  for  77  crest-stage 
partial-record  stations,  and  discharge  meas- 
urements at  79  miscellaneous  sites;  contents  only 
records  for  8  lakes  and  reservoirs;  stage  and  con- 
tents for  1  lake;  elevation  and  discharge  for  1 
streamflow  station;  elevation  only  for  1  streamflow 
station;  gage  height  only  for  1  head  over  a  dam;  16 
supplementary  records,  included  with  gaging-sta- 
tion  records,  consisting  of  monthend  or  monthly 
stage,  contents,  and  evaporation  of  lakes  and  reser- 
voirs, diversions,  and  return  flows;  water-quality 
records  for  87  continuous-record  stations  and  22 
miscellaneous  sites;  water  levels  for  95  observation 
wells;  and  water-quality  data  for  water  from  648 
wells.  The  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  Federal  and  State 
Agencies  in  Arizona.  (USGS) 
W8 1-03274 

RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES OF  THE  WOODWARD  QUADRAN- 
GLE, NORTHWESTERN  OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

R.  B.  Morton. 

Oklahoma  Geological  Survey  Hydrologic  Atlas  8, 

1980.  4  Sheets,  13  Fig,  3  Tab,  1  Ref. 

Descriptors:  'Maps,  'Groundwater,  'Surface 
water.  Water  quality.  Available  water,  Geohydro- 
logy.  Wells,  Aquifer  characteristics.  Water  yield, 
Water  use,  Irrigation,  Groundwater  movement, 
Water  level  fluctuations.  Groundwater  recharge. 
Chemical  analysis,  Hydrographs,  Hydrologic  data, 
'Oklahoma,  'Woodward  quadrangle. 

Urbanization,  economic  growth,  and  improved 
standards  of  living  in  rural  areas  of  Oklahoma 
require  ever-increasing  amounts  of  water.  Recon- 
naissance appraisals  of  the  water  resources  are 
being  made,  with  special  emphasis  on  ground 
water,  in  selected  areas  of  the  State.  The  Wood- 


ward quadrangle,  which  includes  about  7,8(X) 
square  miles  in  northwestern  Oklahoma,  was  se- 
lected for  appraisal  because  of  the  need  for  infor- 
mation on  the  distribution  and  hydrologic  charac- 
teristics of  the  various  aquifers,  surface-water  re- 
sources, and  chemical  quality  of  both  ground  and 
surface  waters.  (USGS) 
W81-03275 


RECONNAISSANCE  OF  THE  WATER  RE- 
SOURCES OF  THE  ENID  QUADRANGLE, 
NORTH-CENTRAL  OKLAHOMA, 

Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

R.  H.  Bingham,  and  D.  L.  Bergman. 

Oklahoma  Geological  Survey  Hydrologic  Aflas  7, 

1980.  4  Sheets,  14  Fig,  4  Tab,  2  Ref. 

Descriptors:  'Maps,  'Groundwater,  'Surface 
water,  Streamflow,  'Water  quality,  Available 
water,  Geohydrology,  Wells,  Aquifer  characteris- 
tics, Water  yield.  Water  use,  Irrigation,  Ground- 
water movement,  Water  level  fluctuations. 
Groundwater  recharge,  Chemical  analysis.  Hydro- 
graphs,  Hydrologic  data,  'Oklahoma,  'Enid  quad- 
rangle. 

Urbanization,  economic  growth,  and  improved 
standards  of  living  in  rural  areas  have  increased 
water  requirements  in  Oklahoma.  To  provide  in- 
formation on  a  regional  basis,  reconnaissance  ap- 
praisals of  water  resources  are  being  made,  with 
special  emphasis  on  ground  water,  throughout  the 
State.  The  Enid  quadrangle,  which  includes  about 
7,800  square  miles  in  north-central  Oklahoma,  is 
the  seventh  region  included  in  appraisal  studies. 
Material  in  this  atlas  includes  information  on  the 
geology  of  the  area,  the  distribution  and  potential 
yield  of  the  aquifers,  the  availability  of  surface 
water,  the  chemical  quality  of  surface  and  ground 
water,  and  data  on  the  physical  quality  of  surface 
water.  (USGS) 
W8 1-03276 


GEOLOGY  AND  WATER  RESOURCES  OF 
HAND  AND  HYDE  COUNTIES,  SOUTH 
DAKOTA.  PART  II:  WATER  RESOURCES, 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

N.  C.  Koch. 

South  Dakota  Geological  Survey  Bulletin  28,  1980. 

46  p,  28  Fig,  18  Tab,  20  Ref. 

Descriptors:  'Groundwater,  'Surface  water, 
'Water  quality.  Aquifer  characteristics,  Wells, 
Water  yield.  Water  use,  Water  level,  Streamflow, 
Flow  rates,  Floods,  Groundwater  recharge, 
Chemical  analysis.  Water  analysis,  Geohydrology, 
Hydrologic  data,  'South  Dakota,  Hand  County, 
Hyde  County. 

Four  major  glacial  aquifers,  the  Tulare,  Highmore, 
Elm  Creek,  and  Bad-Cheyenne  River  aquifers,  in 
Hand  and  Hyde  Counties,  S.Dak.,  yield  as  much  as 
1,000  gallons  per  minute  to  wells.  The  Tulare 
aquifer  occurs  from  10  to  200  feet  below  land 
surface  and  water  levels  in  wells  are  generally  less 
than  50  feet  below  land  surface.  The  Highmore 
aquifer  occurs  from  20  to  200  feet  below  land 
surface  and  the  depth  to  water  in  wells  is  generally 
less  than  100  feet  below  land  surface.  The  Elm 
Creek  aquifer  occurs  from  20  to  100  feet  below 
land  surface  and  water  levels  in  wells  are  generally 
less  than  30  feet  below  land  surface.  The  Bad- 
Cheyenne  River  aquifer  occurs  from  250  to  330 
feet  below  land  surface  and  water  levels  in  wells 
are  from  10  to  210  feet  below  land  surface.  The 
quality  of  water  from  the  Bad-Cheyenne  River 
aquifer  is  not  suitable  for  irrigation  because  of  a 
high  salt  content.  The  quality  of  water  from  the 
other  three  glacial  aquifers  is  suitable  for  irrigation 
and  is  being  used  for  this  purpose.  The  major 
bedrock  aquifers,  which  underlie  the  entire  area, 
are  sandstone  at  depths  greater  than  900  feet  below 
land  surface;  the  quality  of  water  is  not  suitable  for 
irrigation  because  of  the  high  salt  content.  (USGS) 
W8 1-03277 


HYDROGEOLOGIC    DATA    FROM    NORTH- 
CENTRAL  KANSAS, 
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Geological  Survey,  Garden  City,  KS.  Water  Re- 
sources Div. 
L.  E.  Stullken. 

Kansas  Geological  Survey  Basic  Data  Series 
Ground-Water  Release  7,  1980.  46  p,  1  Fig,  1 
Plate,  4  Tab,  6  Ref. 

Descriptors:  *Hydrologic  data,  'Groundwater, 
•Water  resources  development,  *Wells,  Geologic 
units.  Well  data.  Water  level.  Water  yield.  Base 
flow,  Lithologic  logs.  Water  quality.  Chemical 
analysis,  'Kansas,  North-central  Kansas. 

Hydrogeologic  data  were  collected  during  1976-78 
in  an  area  that  included  all  of  Ellis,  Graham, 
Norton,  Osborne,  Phillips,  Rooks,  Russell,  Smith, 
and  Trego  Counties  in  north-central  Kansas.  The 
data  are  provided  for  use  in  studying  and  planning 
water-resources  development  in  the  nine-county 
area.  General  information  on  the  potential  of  the 
water-bearing  formations  is  available  in  many  parts 
of  the  area.  The  character  and  thickness  of  materi- 
als are  described  in  134  lithologic  logs  of  test  holes 
that  were  drilled  as  part  of  this  investigation.  Data 
on  water  levels  and  yields  are  given  for  852  irriga- 
tion, public-supply,  and  industrial  wells.  The  qual- 
ity of  water  from  the  formation  may  be  generally 
indicated  by  chemical  analysis  of  samples  from  the 
streams  during  winter  months  because  base  flow 
consists  principally  of  ground-water  discharge. 
Chemical  analyses  are  provided  for  water  samples 
collected  at  14  sites  as  part  of  a  seepage-salinity 
investigation  of  the  North  and  South  Fork  Solo- 
mon Rivers.  (USGS) 
W81-03278 


INSTITUTIONAL  SUPPORT  OF  WATER  RE- 
SOURCE MODELS, 

Hydrologic  Engineering  Center,  Davis,  CA. 

J.  C.  Peters. 

Technical  Paper  No  76,  May,  1980.  22  p,  1  Ref. 

Descriptors:  'Computer  models,  'Water  resources. 
Quality  control.  Technology  transfer.  Mainte- 
nance, Education,  Information  exchange.  Docu- 
mentation, Training,  Evaluation. 

Thirteen  problems  are  identifled  that  inhibit  effec- 
tive development  and  use  of  water  resource  com- 
puter models.  Possible  solutions  to  the  problems 
are  addressed  under  the  topics  quality  control, 
technology  transfer,  model  improvement  and 
maintenance,  and  education  of  managers/decision 
makers.  Model  quality  depends  upon  model  reli- 
ability, computational  efficiency,  ease  of  use,  tran- 
sportability, and  documentation.  Standards  are 
being  developed  for  model  development  and  docu- 
mentation for  the  improvement  of  model  quality. 
Technology  transfer  deals  with  the  passing  of  in- 
formation between  model  developer  and  model 
user,  and  in  particular  with  procedures  for  foster- 
ing proficiency  in  model  application.  Mechanisms 
for  technology  transfer  include  dissemination  of 
information  regarding  model  availability,  publica- 
tion of  model  documentation,  provision  of  user- 
assistance  services,  and  training  of  model  users. 
Model  improvement  and  maintenance  should  be 
closely  associated  with  technology  transfer, 
through  a  centralized  facility.  Changes  are  made  in 
the  models  to  correct  errors,  increase  computation- 
al efficiency,  add  new  capability  or  modify  input 
or  output  structure,  and  maintain  model  documen- 
tation. Managers  should  be  aware  of  the  limitations 
of  models,  and  what  they  are  able  to  do  within 
these  limits.  This  awareness  can  also  be  offered  by 
the  centralized  facility  for  technology  transfer. 
(Brambley-SRC) 
W8 1-033 18 


SIMPLE    STATISTICS    FOR    INTERPRETING 
ENVIRONMENTAL  DATA, 

Wisconsin  Univ.,  Madison. 

For  primary  bibliographic   entry   see   Field   5D. 

W81-03392 


8.  ENGINEERING  WORKS 
8A.  Structures 


PARTICLE  SIZE,  STRUCTURE,  AND  MINER- 
ALOGY OF  CLOGGED  DRAIN  OPENINGS, 

Nevada  Univ.,  Reno.  Div.  of  Soil  and  Water  Sci- 
ence. 

F.  F.  Peterson. 

In:  Factors  Influencing  Water  and  Particle  Move- 
ment into  Drains,  Science  and  Education  Adminis- 
tration, Oakland,  California,  Agricultural  Research 
Results  ARR-W-8,  June,  1979,  p  1-18.  5  Fig,  3 
Tab,  1  Ref 

Descriptors:  'Tile  drains,  'Drainage  systems, 
•Particle  size,  'Mineralogy,  'Clogging,  Iron 
oxides,  Construction  joints.  Sand,  Silt,  Infiltration, 
Loam. 

Extensive  drainage  tile  joint  clogging  has  occurred 
in  the  Coachella  Valley,  California.  Several  joint- 
clogging  materials  have  been  hypothesized,  includ- 
ing calcium  carbonate,  iron  and  manganese  hy- 
drous oxide  deposits,  and  the  plugging  by  infiltra- 
tion and  lodgment  of  progressively  smaller  sand 
grains.  The  hypothesis  of  sand  infiltration  plugging 
has  been  particularly  difficult  to  investigate  be- 
cause plugged  tile  lines  have  to  be  opened  in  a  pit 
dug  into  unstable  soil  below  the  water  table.  Any 
purely  mechanical  bridging  and  fitting  of  sand 
grains  as  a  dense  pack  in  the  joint  would  be  de- 
stroyed when  the  joint  was  separated  for  inspec- 
tion. A  method  was  developed  for  obtaining 
plugged  tile  joints  in  undisturbed  state,  and  the 
plastic  impregnation  and  sectioning  of  joints.  Un- 
disturbed tongue-and-lip  joints  from  two  inoper- 
ative concrete  drainage  tile  lines  in  a  low-clay 
micaceous  Mecca  soil  of  the  Coachella  Valley 
were  examined  in  petrographic  thin  and  thick  sec- 
tions for  identification  of  joint-plugging  materials. 
The  joint  outer  zones  of  both  were  plugged  with 
size-graded,  finer  sand  and  silt  like  those  in  the 
Mecca  soil.  One  joint  was  also  plugged  with  hy- 
drated  iron  oxide  gel.  The  filter  envelope  material 
used  locally  is  contaminated  with  finer  sands  and 
silt,  which  also  could  be  transported  and  deposited 
in  the  tile  joints.  Drainage-line  design  to  prevent 
joint  plugging  in  this  situation  should  reflect  the 
character  of  the  soil.  (Moore-SRC) 
W8 1-03294 


LABORATORY  EVALUATION  OF  FACTORS 
INFLUENCING  PARTICLE  MOVEMENT 
INTO  DRAINS, 

California  Univ.,  Riverside.  Dept.  of  Soil  Science 
and  Agricultural  Engineering. 
G.  H.  Cannell,  and  L.  V.  Weeks. 
In:  Factors  Influencing  Water  and  Particle  Move- 
ment into  Drains,  Science  and  Education  Adminis- 
tration, Oakland,  California,  Agricultural  Research 
Results  ARR-W-8,  June,  1979,  p  19-31.  4  Fig,  6 
Tab,  1  Ref. 

Descriptors:  'Tile  drains,  'Drainage  systems,  'Soil 
properties,  'Hydraulic  models,  Model  studies.  Par- 
ticle size.  Clogging,  Groundwater  movement. 
Gravel  packing. 

In  the  Coachella  Valley  of  southern  California,  the 
discharge  from  a  large  number  of  drain  lines  is 
much  less  than  the  design  capacity.  Standing  water 
can  be  measured  above  affected  drain  lines  during, 
and  for  prolonged  periods  after,  water  application. 
The  general  unstructured  characteristics  of  coarse- 
textured  material  dominate  the  soil  profile  where 
the  drains  are  placed,  necessitating  envelope  mate- 
rials in  drain  placement.  Drainage  model  studies 
were  conducted  in  the  laboratory  to  study  factors 
related  to  the  behavior  of  drain  envelope  material 
under  these  conditions.  Laboratory  tests  conducted 
on  different  base  and  evelope  materials  in  two 
types  of  models  have  shown  that  fine  soil  particles 
do  move  in  and  through  drain  envelopes.  If  enve- 
lope pores  are  large,  particles  can  move  easily. 
Photographs  of  drainage  openings  show  that  plug- 
ging of  the  actual  gap  was  not  the  cause  of  de- 
creased drain  discharge.  The  problem  seems  to 
occur  when  fine  particles  move  within  the  enve- 
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lope  material,  clogging  and  reducing  the  area  of 
large  pores.  (Moore-SRC) 
W8 1-03295 


EFFECTIVENESS  OF  VARIOUS  SAND  AND 
GRAVEL  SEPARATES  FOR  DRAIN  ENVE- 
LOPES, 

California  Univ.,  Davis. 
J.  N.  Luthin. 

In:  Factors  Influencing  Water  and  Particle  Move- 
ment into  Drains,  Science  and  Education  Adminis- 
tration, Oakland,  California,  Agricultural  Research 
Results  ARR-W-8,  June,  1979,  p  33-42.  1  Fig,  4 
Tab,  1  Ref 

Descriptors:  *Gravel  packing,  'Sand,  'Subsurface 
drains,  'Flow  rates,  'Clogging,  Silt,  Drains,  Parti- 
cle size.  Design  criteria.  Tile  drains.  Permeability 
coefficient. 

Some  design  criteria  used  for  drain  envelopes  were 
developed  for  gravel  packs  around  wells.  Al- 
though flow  around  a  well  is  similar  to  that  around 
a  drain,  flow  is  much  faster  near  a  well,  and  the 
lower  amount  of  gravel  required  for  a  well  allows 
the  use  of  a  more  expensive  type  of  gravel  enve- 
lope. Various  envelope  materials  were  tested  under 
conditions  simulating  those  in  the  vicinity  of  a 
subsurface  drain  line,  such  as  a  tile  drain.  It  was 
found  that  single-sized  separates,  such  as  pea 
gravel,  are  not  effective  as  envelope  in  preventing 
fine  sands  and  silts  from  moving  into  drains.  They 
may  serve  as  good  bedding  material,  and  they  may 
improve  flow  into  the  drains  by  increasing  conduc- 
tivity adjacent  to  the  drain.  Material  smaller  than 
No.  60  should  be  excluded  from  the  envelope  since 
material  that  small  will  move  into  the  drain  line.  A 
good  envelope  should  contain  appreciable  amounts 
of  No.  20  sand  and  some  No.  40  and  No.  10. 
Envelope  effectiveness  is  decreased  by  the  larger- 
size  fraction  of  gravel.  (Moore-SRC) 
W8 1-03296 


HYDRAULIC  GRADIENTS  IN  ENVELOPE 
MATERIALS, 

Utah  State  Univ.,   Logan.  Dept.  of  Agricultural 
and  Irrigation  Engineering. 
L.  S.  Willardson. 

In:  Factors  Influencing  Water  and  Particle  Move- 
ment into  Drains,  Science  and  Education  Adminis- 
tration, Oakland,  California,  Agricultural  Research 
Results  ARR-W-8,  June,  1979,  p  65-70.  2  Fig,  4 
Tab,  1  Ref 

Descriptors:  •Head  loss,  'Particle  size,  'Subsur- 
face drains,  'Hydraulic  gradient,  Model  studies. 
Hydraulic  models.  Flow  rate,  Permeability  coeffi- 
cient, Drains. 

Hydraulic  conductivity  and  hydraulic  gradients  in 
drain  evelope  materials  were  measured  in  the  labo- 
ratory with  permeameters  5.1  cm  in  diameter  and 
20.3  cm  long.  Piezometer  taps  were  located  around 
the  wall  of  the  permeameter  at  four  circumferential 
positions.  Tests  were  made  for  a  range  of  hydraulic 
gradients  for  each  material.  The  envelope  material 
used  was  typical  for  drains  in  the  Imperial  Valley 
of  California.  For  graded  materials  or  for  finer 
single  size  envelope  materials,  hydraulic  gradients 
up  to  10.0  do  not  appear  to  result  in  appreciably 
greater  head  losses.  To  determine  the  magnitude  of 
head  losses  caused  by  placement  of  envelope  mate- 
rials next  to  orifices,  four  orifice-plate  opening 
sizes  were  used  with  three  sizes  of  envelope  mate- 
rial. Reductions  in  flow  tended  to  be  smallest  for 
the  smaller  orifices  and  larger  material.  The  reduc- 
tions were  the  greatest  where  the  particles  were 
almost  the  same  size  as  the  orifices.  Placement  of 
envelope  material  adjacent  to  drains  will  improve 
the  overall  hydraulic  performance  of  the  drain. 
The  envelope  material  will  bridge  drain  openings  if 
the  particles  are  larger  than  one-third  the  diameter 
of  an  equivalent  circular  opening.  A  slot  has  the 
same  effective  size  as  a  circular  hole  with  a  diame- 
ter three  times  the  narrow  dimensions  of  the  slot. 
Coarse  materials  adjacent  to  drain  openings  may 
develope  non-Darcy  flow  at  gradients  greater  than 
1.0.  (Moore-SRC) 
W8 1-03298 
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IMPROVE  I-I/SSES  ACCURACY  AND  CUT 
COSTS, 

E.  L.  Tharp,  and  L.  P.  Lawson. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p  29, 

30,  54,  July,  1980.  2  Fig,  2  Tab. 

Descriptors:  *Sewer  systems,  *Sewer  infiltration, 
♦Monitoring,  Flow  measurement,  Rainfall  infiltra- 
tion. Repairing,  Costs,  Sewerage,  Maintenance 
costs.  Operation  costs. 

Two-stage  flow  monitoring  can  be  used  to  locate 
infiltration-inflow  sources  at  a  reasonable  cost. 
Eighty  percent  of  all  infiltration-inflow  problems 
occur  in  only  20%  of  the  sewer  system.  It  is 
possible  to  locate  through  flow  monitoring  the 
small  portion  of  the  collection  system  that  is  caus- 
ing most  of  the  difficulties.  This  analysis  involves 
monitoring  the  wastewater  flow  before,  during, 
and  after  a  rainfall.  Successful  rehabilitation  of 
only  those  areas  identified  by  a  Sewer  System 
Evaluation  Survey  results  in  both  an  increase  in 
sewer  treatment  plant  efficiency  and  a  reduction  in 
operating  and  maintenance  costs.  Rehabilitation  is 
more  economical  when  limited  to  the  smallest  pos- 
sible areas  of  the  system.  One  approach  monitors 
about  every  20,000  feet  for  the  elimination  of 
sound  areas,  and  then  monitors  about  every  4,000 
feet  in  areas  known  to  contain  problems.  Gross 
flow  monitoring  eliminates  30-70%  of  the  sewer, 
thus  intensive  monitoring  is  needed  in  only  about 
40%.  This  approach  costs  about  half  what  the 
conventional  approach  costs.  (Small-FRC) 
W81-03531 


THE  WOODHEAD  RESERVOIR,  CAPE  TOWN, 

Cape  Town  City  Engineer's  Dept.  (South  Africa). 
D.  Hodson. 

Civil  Engineer  of  South  Africa,  Vol  22,  No  11,  p 
349,  351,  November,  1980.  2  Fig. 

Descriptors:  *Reservoirs,  *Engineering  structures. 
Bodies  of  water.  History,  Impoundments,  Surface 
water.  Civil  engineering.  Dams,  Gravity  dams, 
♦Cape  Town,  South  Africa. 

The  history  of  development  of  an  adequate  water 
management  scheme  for  the  area  of  Cape  Town, 
South  Africa  is  reviewed.  By  the  year  1872,  water 
shortages  in  the  area  were  common.  Until  this  time 
Cape  Town  obtained  the  whole  of  its  supply  from 
springs  which  rise  on  the  northern  slopes  of  Table 
Mountain  above  the  town.  A  plan  was  suggested  in 
1858  to  tunnel  through  the  Twelve  Apostles  range 
of  mountains  and  tap  the  largest  single  catchment 
area  draining  into  what  was  then  called  the  Back- 
water Stream,  which  ran  through  Upper  and 
Lower  Disa  Gorge,  down  Orange  Kloof,  and  out 
into  the  sea  at  Hout  Bay.  However,  action  was 
delayed  and  the  initial  parts  of  the  plan  did  not 
become  operative  until  1891.  The  Woodhead  Res- 
ervoir was  finally  completed.  The  major  shortcom- 
ing of  early  public  works  such  as  this  dam  and 
several  others  in  the  area  was  a  shortsightedness  on 
the  part  of  those  involved  with  financial  planning. 
The  Woodhead  dam  is  one  of  the  most  impressive 
in  Southern  Africa.  The  middle  part  is  arched  in 
plan  on  a  78  m  upstream  radius  and  is  49  m  long. 
The  relatively  shallow  flanks  make  a  total  length 
of  248  m.  The  base  width  is  19  m  or  half  the 
height,  not  including  the  6  m  depth  below  stream 
bed  to  the  lowest  foundation.  The  Woodhead  Res- 
ervoir, together  with  four  others  on  Table  Moun- 
tain and  the  associated  aqueducts  and  treatment 
plants,  remain  an  invaluable  asset  affording  reliable 
gravity  supplies  to  high  level  zones  on  both  sides 
of  the  mountain.  (Baker-FRC) 
W81-03534 


THE  SAN  DIEGO-WEST  POINT  LOMA  114- 
INCH  INTERCEPTOR  FAILURE, 

Hydro  Conduit  Corp.,  Corona,  CA. 

K.  K.  Kienow. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  44-45, 

70,  72,  May,  1980.  2  Fig,  8  Ref 

Descriptors:  'Corrosion,  'Interceptor  sewers. 
Sewers,  Hydrogen  sulfide.  Sulfides,  'Corrosion 
control,  Concrete  pipes,  Reinforced  concrete. 

Extensive  sulfide  attack  has  damaged  the  8,000  ft 
long,    1 14   in   diameter   reinforced   concrete   pipe 


installed  in  1963  for  the  city  of  San  Diego's 
wastewater  system.  Currently  rehabilitation  of  the 
pipe  is  scheduled.  With  the  extensive  pumping 
involved  in  the  system,  the  designers  recognized 
that  sulfide  generation  in  the  87  in  diameter  force 
main  and  corrosion  potential  throughout  the  grav- 
ity sections  would  be  severe.  Three  types  of  pipe 
protection  systems  were  used:  sacrificial  concrete 
with  granitic  aggregate,  sacrificial  concrete  with 
limestone  aggregate,  and  PVC-lined  RCP  (rein- 
forced concrete  pipe)  with  integral  locking  lugs 
cast  into  the  concrete.  In  February  of  1965  it  was 
found  that  the  114  in  diameter  pipe  was  undergo- 
ing severe  hydrogen  sulfide  attack.  In  May  of  1969 
it  was  recommended  that  suitable  sulfide  control 
measures  be  instituted  to  prevent  significant  addi- 
tional corrosion.  In  October  1978  it  was  reported 
after  extensive  study  that  the  granitic  aggregate 
sacrificial  concrete  used  in  the  Metro  interceptor 
facilities  had  not  provided  sufficient  protection. 
Structural  strength  was  below  acceptable  levels. 
The  flow  capacity  of  the  existing  pipeline  was 
reported  to  be  less  than  designed  due  to  a  change 
made  in  the  grade  of  the  interceptor  during  its 
construction.  The  flat  grades,  irregular  profile  and 
lack  of  effective  diffusion  of  the  injected  air  were 
blamed  for  the  lack  of  sufficient  countermeasure 
efforts.  (Baker-FRC) 
W81-03558 

8B.  Hydraulics 


VELOCITY  DISTRIBUTION  IN  OPEN  CHAN- 
NELS: ANALYSIS  BY  THE  FINITE  ELEMENT 
METHOD, 

Cape  Town  Univ.  (South  Africa). 

E.  P.  Querner,  and  W.  S.  Doyle. 

Civil  Engineer  of  South  Africa,  Vol  22,  No  11,  p 

327,  329,  331,  333,  335,  November,  1980.  5  Fig,  2 

Tab,  15  Ref 

Descriptors:  'Velocity,  'Channel  flow,  'Turbulent 
flow,  'Finite  element  method.  Open  channels. 
Boundary  layers,  Water  conveyance.  Mathemat- 
ical studies.  Hydraulics,  Flow,  Numerical  analysis. 

The  finite  element  method  is  used  to  determine  the 
velocity  distribution  in  open  channels  of  arbitrary 
cross  section  under  turbulent  flow  conditions.  This 
method  avoids  the  difficulties  of  the  finite  differ- 
ence method  when  boundaries  are  not  amenable  to 
the  necessary  finer  spacing  of  grid  points  near  the 
wall.  The  finite  element  method  situates  the  bound- 
ary at  a  prescribed  distance  from  the  wall.  The 
turbulent  flow  condition  has  been  modeled  as  a 
general  equation  of  motion.  The  eddy  velocity  is 
used  to  account  for  the  effect  of  turbulence  on  the 
mean  flow.  The  velocity  distribution  has  been  de- 
termined for  different  channel  cross  sections  using 
triangular  finite  elements.  Comparison  of  model 
results  with  field  measurements  in  parabolic,  trian- 
gular, and  rectangular  sections  shows  general 
agreement  in  velocities  except  for  magnitude  and 
position  of  maximum  velocity.  There  is  also  a 
marked  disparity  of  calculated  and  measured  re- 
sults in  the  shallow  region  of  channel  cross  sec- 
tions. (Cassar-FRC) 
W8 1-03427 


where  by  to  substantially  maintain  the  liquid  level. 
A  timer-operated  anti-stagnation  or  anti-icing  con- 
trol  device  is  provided   in   association  with  the 
beam.  (Sinha-OEIS) 
W81-03370 


8D.  Soil  Mechanics 


ORGANIC  LEACHATE  EFFECTS  ON  THE 
PERMEABILITY  OF  CLAY  LINERS, 

Texas  Agricultural  Experiment  Station,  College 
Station.  Dept.  of  Soil  and  Crop  Sciences. 
D.  Anderson,  and  K.  W.  Brown. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I-173882, 
Price  codes:  AI8  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania. 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8  l-002b,  March,  1981,  p  119-130.  11  Fig,  3 
Tab,  9  Ref 

Descriptors:  'Leachates,  'Clays,  'Organic  com- 
pounds, 'Permeability,  'Linings,  Industrial  wastes. 
Leaching,  Permeameters,  Testing  procedures.  Mo- 
lecular structure.  Waste  disposal. 

Permeability  remains  the  primary  criterion  for 
evaluating  the  suitability  of  clay  soils  for  the  lining 
of  hazardous  waste  landfills.  It  is  estimated  that 
60%  of  the  solutes  in  liquid  hazardous  industrial 
wastes  are  organic  chemicals  and  40%  are  inorgan- 
ic, yet  there  is  little  information  on  the  effect  of 
organic  chemicals  on  clay  liners.  Primary  leachate 
is  formed  from  the  flowable  constituents  of  the 
waste,  and  secondary  leachate  results  from  the 
solution  of  materials  in  percolating  water.  A. 
method  has  been  developed  and  is  presented  in 
detail,  of  determining  the  effects  of  leachates  on 
clay  liners,  using  multiple  permeameters.  Two 
wastes,  two  leachates,  their  replicates  and  controls 
can  be  tested  simultaneously.  Large  permeability 
increases  were  observed  in  two  smectite  clays  after 
the  soils  were  permeated  with  neutral-polar  (ac- 
etone, ethylene  glycol),  neutral-nonpolar  (heptane, 
xylene),  and  basic  organic  (aniline)  fluids.  The 
acidic  fluid  (acetic  acid)  decreased  the  permeabil- 
ity of  the  same  clays  although  soil  piping  occurred 
to  a  significant  degree.  The  permeability  of  clay 
liners  to  be  used  in  a  landfill  must  be  tested  before 
use  with  leachates  generated  by  the  disposal  waste. 
(Brambley-SRC) 
W81-03345 


8C.  Hydraulic  Machinery 


APPARATUS  FOR  CONTROLLING  LIQUID 
LEVEL  IN  A  RESERVOIR, 

Cypro,  Inc.,  Hampstead,  MD.  (Assignee). 

W,  S.  Pearson. 

U.S.   Patent  No  4,207,030,   12  p,   8  Fig,    11   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  995,  No  2,  p  571,  June  10,  1980. 

Descriptors:  'Patents,  'Water  levels,  'Reservoirs, 
Water  level  fluctions.  Pressure  head.  Pumps,  Con- 
trol systems.  Balance  beams. 

A  balance  beam  adjustable  for  a  desired  liquid 
level  in  a  reservoir  is  under  the  control  of  a  device 
responsive  to  pressure  head  in  a  main  leading  from, 
and  reflecting  the  liquid  level  in,  the  reservoir,  the 
beam  being  in  charge  of  a  pump  control  for  one  or 
more  pumps  for  activating  the  pumps  when  re- 
quired when  the  liquid  level  drops  in  the  reservoir, 


8F.  Concrete 


ASBESTOS-CEMENT  PIPE  IS  NO  DANGER  IN 
CONNECTICUT, 

Yale  Univ.,  New  Haven,  CT.  School  of  Medicme. 
J.  W.  Meigs,  S.  D.  Walter,  J.  F.  Heston,  J.  R. 
Millette,  and  G.  F.  Craun. 

Water  and  Sewage  Works,  Vol  127,  No  6,  p  66,  68, 
93,  June,  1980.  1  Tab,  15  Ref 

Descriptors:  'Pipes,  'Asbestos,  'Human  diseases, 
Diseases,  Carcinogens,  Public  health.  Epidemio- 
logy, 'Distribution  systems. 

Asbestos/cement  (A/C)  pipe  has  been  installed  in 
many  Connecticut  townships  within  the  past  30 
years  to  carry  drinking  water.  Counts  of  asbestos 
fibers  in  water  systems  have  rarely  been  greater 
than  one  million  fibers  per  liter.  More  than  40 
years  of  cancer  incidence  data  by  town  of  patient 
residence  were  made  available  to  the  Connecticut 
Cancer  Epidemiology  Unit  from  the  Connecticut 
Tumor  Registry.  For  82  towns  in  which  public 
water  supplies  were  delivered  either  partly  or 
wholly  through  A/C  pipe,  crysotile  asbestos  fibers 
per  liter  were  measured  at  the  source  and  at  the 
tap.  None  had  counts  above  100,000  fibers/liter  in 
source  waters.  A  positive  association  between 
length  of  pipe  and  kidney  cancer  was  found  for 
data  from  1955-1964,  but  no  significant  kidney 
cancer  associations  were  found  with  A/C  pipe  in 
1975.  Similar  results  were  found  for  other  cancer 
sites,  allowing  the  conclusion  that  there  is  no  evi- 
dence calling  for  changing  current  water  distribu- 
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tion  policies  in  Connecticut  water  supplies  being 
delivered  by  A/C  pipe.  (Baker-FRC) 
W81-03537 


THE  SAN  DIEGO- WEST  POINT  LOMA   114- 
INCH  INTERCEPTOR  FAILURE, 

Hydro  Conduit  Corp.,  Corona,  CA. 

For  primary  bibliographic  entry  see  Field  8A. 

W81-03558 


8G.  Materials 


TESTS  OF  SPUN-BONDED  NYLON   FABRIC 
AS  AN  ENVELOPE  MATERIAL, 
California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 
A.  Orhun,  and  J.  N.  Luthin. 

In:  Factors  Influencing  Water  and  Particle  Move- 
ment into  Drains,  Science  and  Education  Adminis- 
tration, Oakland,  California,  Agricultural  Research 
Results  ARR-W-8,  June,  1979,  p  43-64.  5  Fig,  8 
Tab,  1  Ref 

Descriptors:  'Subsurface  drains,  *Pipes,  *Flow 
rates,  'Particulate  matter,  Sand,  Hydraulic  gradi- 
ent. Model  studies,  Filters,  Drains,  Hydraulic 
models.  Plastics,  Nylon-screen  covering. 

A  common  synthetic  envelope  material  for  perfo- 
rated plastic  drain  pipe  is  a  nylon-screen  covering. 
The  nylon  screen  is  a  random-fiber  unwoven  mate- 
rial designed  to  prevent  sand  particles  from  enter- 
ing the  drain.  The  holes  in  the  screen  are  large 
enough  to  permit  fines  to  pass.  Experiments  on  the 
effectiveness  of  spun-bonded  nylon  fabric  as  an 
envelope  material  were  carried  out  in  a  tank  filled 
with  Oso  Flaco  Dune  Sand.  The  soil  surface  was 
about  5  ft  10  inches  above  the  bottom  of  the  tank. 
Four  experiments  with  three  different  maximum 
water  table  heights  were  carried  out.  The  meas- 
ured flow  rates  are  compared  with  flow  rates  for  a 
completely  perforated  pipe  having  the  same  diame- 
ter, measured  in  the  same  tank.  The  measured 
water  table  heights  for  almost  all  of  the  experi- 
ments are  lower  than  those  reported  for  a  drain 
diameter  of  10  cm.  The  fiberglass  filter  was  satis- 
factory in  general,  although  a  small  amount  of  sand 
filtered  in  during  the  experiment  which  had  the 
highest  exit  gradient.  (Moore-SRC) 
W8 1-03297 


MEMBRANE  LINER  SYSTEMS  FOR  HAZ- 
ARDOUS WASTE  LANDFILLS, 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS. 
R.  C.  Gunkel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8  l-002b,  March,  1981,  p  131-139.  15  Fig,  1 
Tab. 

Descriptors:  'Linings,  'Landfills,  'Waste  disposal, 
'Membranes,  'Construction,  Protection,  Soil 
types.  Damage,  Gravel,  Sand,  Silt. 

An  economical  method  is  required  to  protect  flexi- 
ble membranes  from  damage  during  the  construc- 
tion of  landfills.  A  test  section  containing  12  test 
items  was  constructed  and  subjected  to  three  types 
of  vehicle  traffic  (tracked,  pneumatic-tired,  and 
cleated).  Four  flexible  membranes,  six  selected  sub- 
grades,  three  thicknesses  of  a  sand  protective  layer, 
and  bedding  materials  were  investigated.  The  sub- 
grades  were  6  in.  of  crushed  gravel,  gravelly 
clayey  sand,  sand,  gravelly  sand,  coarse  gravel, 
and  6  in.  of  sandy  silt  over  6  in.  of  coarse  gravel, 
and  the  sand  protective  layer  was  6,  12  or  18  in. 
thick.  The  three  vehicles  produced  similar  amounts 
of  damage  to  each  membrane.  Most  of  the  punc- 
tures produced  were  from  the  subgrade  in  an 
upward  direction.  All  membranes  showed  less 
damage  on  the  sand  and  sandy  silt  subgrades  than 
on  the  subgrades  containing  gravel.  The  extra  6  in. 
of  bedding  material  reduced  the  number  of  punc- 


tures in  the  membranes.  A  fabric  material  placed 
below  the  membranes  did  not  reduce  the  number 
of  punctures.  It  is  suggested  that  both  a  bedding 
and  a  protective  cover  are  necessary  to  protect 
flexible  membranes  from  puncture  during  the  con- 
struction of  landfills.  (Brambley-SRC) 
W8 1-03346 


DURABILITY  OF  LINER  MATERIALS  FOR 
HAZARDOUS  WASTE  DISPOSAL  FACILI- 
TIES, 

Matrecon,  Inc.,  Oakland,  CA. 
H.  E.  Haxo,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-I73882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  PA.,  Environ- 
mental Protection  Agency  Report,  EPA-600/9-81- 
002b,  March,  1981,  p  140-156.  4  Fig,  9  Tab,  10  Ref. 
68-03-2173. 

Descriptors:  'Linings,  'Durability,  'Hazardous 
materials,  'Polymers,  'Waste  disposal.  Organic 
compounds.  Membranes,  Physical  properties,  Tol- 
erance, Resistance. 

The  results  of  several  exposures  of  a  variety  of 
samples  of  soil,  admix,  sprayed-on,  and  polymeric 
membrane  liners  to  a  selected  group  of  real  hazard- 
ous wastes  and  three  test  fluids,  i.e.  distilled  water, 
5%  aqueous  solution  of  sodium  chloride,  and  a 
saturated  solution  of  tributyl  phosphate  are  dis- 
cussed. The  exposures  included  the  primary  test  of 
12  liners  in  contact  with  6  wastes  for  three  years, 
immersion  tests  of  12  polymeric  membranes  in  9 
wastes  for  up  to  2.25  years,  and  roof  exposure  of 
polymeric  membranes  and  wastes.  The  effects  of 
the  exposures  vary  greatly  with  liner  materials  and 
with  wastes.  The  effect  of  minor  amounts  of  organ- 
ic constituents  in  a  waste  can  have  significant 
effects  on  liner  materials  on  prolonged  exposure. 
The  degree  of  swelling  of  polymeric  membranes  in 
contact  with  a  waste  is  a  measure  of  the  compati- 
bility of  the  liner  with  the  waste.  The  greater  the 
swelling  the  less  the  compatibility.  Swelling  of  a 
membrane  results  in  the  loss  of  physical  properties 
such  as  tensile  strength,  elongation  at  break,  and 
tear  strength.  Major  factors  in  the  swelling  of  a 
membrane  in  a  given  waste  are  its  solubility  param- 
eter with  respect  to  that  of  the  waste,  its  degree  of 
crosslinking  and  crystallinity,  and  the  presence  of 
water  soluble  constituents  in  the  membrane  com- 
pound. No  single  liner  material  in  the  test  program 
appears  to  satisfy  all  of  the  requirements  for  all 
wastes.  The  complexity  of  the  various  waste 
streams  requires  that  compatibility  tests  must  be 
run  to  demonstrate  the  durability  of  the  lining 
material  under  consideration  with  the  waste  which 
is  to  be  impounded.  Liners  based  on  polymers  with 
crystallinity  appear  to  be  more  resistant  to  water 
and  chemicals  than  the  other  polymeric  materials. 
W81-03347 


INSTALLATION  PRACTICES  FOR  LINERS, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
D.  W.  Shultz,  and  M.  P.  Miklas,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173882, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Hazardous  Waste,  Proceedings 
of  the  Seventh  Annual  Research  Symposium, 
March  16-18,  1981,  Philadelphia,  Pennsylvania, 
Environmental  Protection  Agency  Report,  EPA- 
600/9-8 l-002b,  March,  1981,  p  157-167.  12  Fig,  1 
Tab.  R806645010. 

Descriptors:  'Linings,  'Installation,  'Land  dispos- 
al. Municipal  wastes.  Asphalt,  Wastewater  la- 
goons, Bentonite,  Polymers,  Costs,  Cost-benefit 
analysis. 

The  selection  and  installation  of  impervious  liners 
is  an  important  aspect  of  the  construction  of  secure 
waste  disposal  sites  on  land.  Subgrade  preparation 
requirements  and  liner  placement  procedures  for 
three  different  processes  were  observed  at  three 
installation  sites.  A  municipal  landfill  has  12  in.  of 
specially  selected  subgrade,  after  compaction,  is 
sealed  with  2  in.  of  road  grade  asphalt.  A  diked 
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wastewater  storage  impoundment  has  a  bentonite 
clay  modified  with  a  cross-linked  polymer  disked 
into  the  top  4  in.  of  the  topsoil,  on  the  base  and 
sides  of  the  impoundment.  A  small  test  evaporation 
pond  has  a  polypropylene  mat  coated  with  a  ureth- 
ane  asphalt  material.  A  relative/subjective  com- 
parative ranking  of  the  three  liner  systems  suggests 
that  the  soil  sealant  has  the  best  overall  ease  of 
installation.  The  ranking  considers:  weather  limita- 
tions, crew  experience,  subgrade  compaction, 
availability  of  materials  and  crew,  quality  control, 
and  cost  of  materials  and  installation.  (Brambley- 
SRC) 
W81-03348 


81.  Fisheries  Engineering 


TEST  ORGANISM  ACQUISITION  AND  CUL- 
TURING  IN  THE  LAB, 

Environmental   Protection  Agency,  Chicago,   IL. 

Central  Regional  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03310 


MATHEMATICAL  MODELING  OF  THE  DIS- 
TRIBUTION OF  FISH  EGGS  FROM  SPAWN- 
ING REGIONS  OF  A  RIVER, 

Stone   and   Webster   Engineering   Corp.,    Boston, 

MA. 

G-T.  Yeh,  and  C.  F.  Yeh. 

Ecological  Modelling,  Vol  8,  p  97-107,  January, 

1980.  6  Fig,  14  Ref. 

Descriptors:  'Fish  eggs,  'Aquatic  drift.  Mathemat- 
ical models,  'Cooling  waters.  Power  plants,  Move- 
ment, Model  studies,  Entrainment,  Currents,  Diffu- 
sion, Rivers. 

The  entrainment  of  ichthyoplankton  in  cooling 
water  systems  of  powerplants  has  prompted  re- 
search on  the  transport  of  fish  eggs  over  a  large 
geographical  area.  As  part  of  this  research,  a  deter- 
ministic mathematical  model  was  formulated  for 
predicting  the  distribution  of  fish  eggs  after  they 
drift  away  from  their  original  spawning  area.  The 
model  is  based  on  the  conservation  of  numbers  and 
incorporates  the  effects  of  egg  settling,  diffusion 
capability  of  the  water  body,  and  river  boundaries 
and  currents.  A  close  form  solution  is  readily  ob- 
tained by  suppressing  egg-flux  across  river  banks, 
or  water  surfaces  or  bottoms.  The  model  was 
applied  to  three  different  source  locations  at  three 
settling  velocities  to  determine  the  effects  of  these 
parameters  on  the  distributions.  Reasonably  good 
quantitative  and  qualitative  results  were  obtained, 
but  the  verification  and  validation  of  the  model  has 
yet  to  be  accomplished.  It  is  expected  that  the 
present  mathematical  procedure  will  provide  bio- 
logical researchers  with  a  quick  and  easy  technique 
for  predicting  the  location  of  fish  eggs  in  a  river. 
(Geiger-FRC) 
W81-03401 


ENTRAINMENT     AND     IMPINGEMENT    AT 
COOLING  WATER  INTAKES, 

Oak  Ridge  National  Lab.,  TN.  Ecological  Sciences 

Information  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-03489 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


THE  ROLE  OF  NORWEGIAN  UNIVERSITIES 
IN  MARINE  POLLUTION  RESEARCH, 

Ministry  of  Environment,  Oslo  (Norway). 

R.  Lange. 

Marine  Pollution  Bulletin,  Vol  12,  No  2,  p  40-44, 

February,  1981.  6  Fig,  2  Ref. 

Descriptors:  'Marine  environment,  'Research  pri- 
orities, 'Universities,  Marine  resources,  Water  pol- 
lution effects.  Water  pollution  control,  'Norway. 
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Group  9A — Education  (Extramural) 

The  history  of  the  administration  of  marine  pollu- 
tion research  in  Norwegian  universities  is  re- 
viewed, beginning  with  a  1930  publication  from 
the  Institute  of  Marine  Biology,  University  of 
Oslo.  Resources  allocated  for  pollution  studies 
have  been  increasing  during  the  last  decades.  The 
Norwegian  Marine  Pollution  Research  and  Moni- 
toring Program  (FOH)  began  in  about  1976  and 
will  run  until  1984.  Research  is  to  be  aimed  direct- 
ly at  discovering  the  effect  of  oil  on  the  marine 
environment,  the  monitoring  of  important  biore- 
sources,  and  the  intensification  of  fundamental  re- 
search relating  to  oceanographic  and  biological 
systems.  One  problem  has  been  that  university 
research  institutes  lack  efficiency,  while  contract- 
ing institutes  often  lack  the  possibility  of  doing 
basic  research.  The  nationwide  Norwegian  system 
operates  satisfactorily  in  spite  of  some  problems. 
While  60%  of  the  research  money  goes  to  con- 
tracting institutes,  some  is  invested  in  basic  re- 
search. (Small-FRC) 
W8 1-03497 

9C.  Research  Facilities 


STAFFING  FOR  WASTEWATER  COLLECTION 
SYSTEMS, 

Spalding,  DeDecker  and  Associates,  Inc.,  Madison 

Heights,  MI. 

J.  B.  Shah. 

Water  and  Sewage  Works,  Vol  127,  No  6,  p  76,  78, 

87-89,  June,  1980.  1  Fig,  1  Tab,  1  Ref. 

Descriptors:  'Personnel,  'Wastewater  treatment, 
•Wastewater  facilities,  'Wastewater  management. 
Engineering  personnel,  Professional  personnel. 
Scientific  personnel. 

A  few  guidelines  are  presented  for  staff  develop- 
ment and  maintenance  of  pumping  stations.  The 
most  important  factor  to  consider  is  system  size, 
which  can  be  defined  in  terms  of  either  the  length 
of  pipe  or  the  amount  of  flow  carried.  Staffing 
requirements  also  depend  on  the  system's  age,  con- 
dition, population  served,  and  waste  quality.  Infor- 
mation is  presented  which  was  collected  via 
survey  technique  in  the  tri-county  area  of  Wayne, 
Oakland,  and  Macomb  which  surrounds  Detroit, 
Michigan.  The  majority  of  the  communities  sur- 
veyed discharge  their  wastewater  flows  to  the  city 
of  Detroit  for  final  disposal.  Manners  in  which 
staffing  estimate  curves  can  be  employed  are  con- 
sidered. Curves  included  in  the  paper  can  be  used 
fairly  accurately  when  staffing  requirements  for  a 
new  sewer  system  or  an  addition  to  an  existing 
system  are  being  prepared.  Some  adjustments  for 
local  conditions  should  be  considered.  (Baker- 
FRC) 
W81-03559 


Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Completion  Report,  April,  1978.  Massachusetts 
Water  Resources  Research  Center,  University  of 
Massachusetts,  Publication  No  95.  124  p,  9  Tab,  49 
Ref,  7  Append.  OWRT-A-093-MASS(1). 

Descriptors:  'Information  systems,  'Information 
exchange,  'Theoretical  analysis,  Evaluation,  'Re- 
search priorities.  Mathematical  models.  Priorities, 
Decision  making.  Libraries,  Documentation,  Eco- 
nomic aspects,  Water  resources  development, 
Planning,  Administrative  decisions,  Policy  making, 
Data  collections,  Data  transmission.  Project  plan- 
ning. 

An  important  aspect  of  the  project  was  the  devel- 
opment of  a  Methodology  for  Agency/Knowledge 
Bank  Utilization,  consisting  of  nine  major  process- 
es and  explicit  steps  within  them.  The  methodolo- 
gy should  prove  useful  to  water  resources  research 
centers  nationally,  and  other  organizations.  To 
provide  the  theoretical  context  within  which  the 
project  was  conducted,  an  extensive  overview  is 
presented  of  constructs  in  evaluation  and  change 
strategies,  showing  their  relevancy  to  information 
transfer  in  the  water  resources  field.  Interrelation- 
ships discussed  show  how  the  focus  and  value 
emphasis  of  evaluation  provided  relevant  data  on 
successes/failures  of  a  specific  information  trans- 
fer/change program,  which  can  then  be  translated 
into  decisions  regarding  that  program.  Major  ob- 
jectives of  the  integrated  information  transfer  pro- 
gram were  identified.  Program  evaluation  criteria 
included  assessment  of  the  extent  to  which  pro- 
grammatic efforts  met  the  Water  Resources  Re- 
search Center  decision  makers'  priorities;  a  major 
priority  was  to  provide  the  greatest  user  needs 
coverage  for  expenditures  entailed.  (Zielinski-IPA) 
W81-03253 


lOF.  Preparation  Of  Reviews 


A  REVIEW  OF  DISSOLVED  GAS  SUPERSA- 
TURATION  LITERATURE, 

Parametrix,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-03476 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

lOA.  Acquisition 
And  Processing 


AN  ECOLOGICAL  CHARACTERIZATION  OF 
THE  PACIFIC  NORTHWEST  COASTAL 
REGION,  VOLUME  FIVE,  DATA  SOURCE  AP- 
PENDIX, 

Ryckman,   Edgerley,   Tomlinson   and   Associates, 

Inc.,  Bellevue,  WA. 

For   primary   bibliographic   entry   see   Field   6G. 

W81-03326 


lOD.  Specialized  Information 
Center  Services 


EVALUATION  OF  THE  EFFECTIVENESS  OF 
AN  INTEGRATED  WATER  RESOURCES  RE- 
SEARCH INFORMATION  TRANSFER  PRO- 
GRAM, 

Massachusetts  Univ.,  Amherst. 

R.  Kreplick. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-209124, 
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SUBJECT  INDEX 


ABSORPTION 

Plutonium  Uptake  by  Marine  Phytoplankton  in 

Culture, 

W8 1-03397  5B 

ACaOENTS 

Aeolian  Sky  Packaged  Chemicals  Pollution  Inci- 
dent, 
W8 1-03590  5B 

ACCOUNTING 

Accounting  and  Repayment  Provisions  of  the 

Pick-Sloan  Missouri  Basin  Program, 

W8 1-03547  6C 

ACID  RAIN 

The  Fishes  of  the  Adirondack  Park, 

W8 1-03286  5C 

Acidity    Status   of   Lakes    in    the  Adirondack 

Region  of  New  York  in  Relation  to  Fish  Re- 
sources, 

W81-03287  5C 

ACIDIC  WATER 

New  Technologies;  How  to  Assess  Environmen- 
tal Effects, 
W8 1-03451  5B 


Coal  and  Coal  Mine  Drainage, 
W8 1-03477 


5C 


Correlation  of  Alkalinity  and  the  Distribution  of 

Potamogeton  in  New  England, 

W81-03513  5C 

Effects  of  Decreased  pH  on  Marine  Organisms, 
W81-03525  5C 

ACTIVATED  CARBON 

Waste  Water  Treatment  Method  Using  Activat- 
ed Carbon, 
W81-03280  5D 

Application  of  Advanced  Technology  for  Pota- 
ble Water  Supplies  in  North  Carolina, 
W8 1-03364  5F 

New    Jersey    Township    Solves    Groundwater 
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AS  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


THE  PREDICTION  OF  MINERAL  SOLUBILI- 
TIES IN  NATURAL  WATERS:  THE  NA-K-MG- 
CA-CLS04-H20  SYSTEM  FROM  ZERO  TO 
HIGH  CONCENTRATION  AT  2SC, 
California  Univ.,  San  Diego,  La  Jolla.  Dept.  of 
Chemistry. 

C.  E.  Harvie,  and  J.  H.  Weare. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  7, 
p  981-997,  1980.  7  Fig,  5  Tab,  56  Ref. 

Descriptors:  'Solubility,  'Saline  water,  'Chemical 
precipitation,  Calcium  compounds,  Sodium  com- 
pounds. Potassium  compounds,  Magnesium  com- 
pounds, Chlorides,  Sulfates,  Minerals,  Model  stud- 
ies. Brines,  Equilibrium,  Phase  diagrams.  Thermo- 
dynamics, Algorithms. 

A  chemical  model  was  developed  for  predicting 
mineral  solubilities  in  seawater  systems  from  zero 
to  high  concentrations.  The  Pitzer  equations  were 
found  to  accurately  model  mineral  solubilities  for 
the  system  Na-K-Mg-Ca-Cl-S04-H20,  but  the  ex- 
tended Debye-Huckel  and  Wood  (1975)  models 
had  limited  applicability.  Parameters  for  this  model 
were  defined  by  data  from  binary  and  ternary 
systems.  The  third  virial  coefficients  were  essential 
for  predicting  thermodynamic  properties  at  high 
concentrations.  Calculated  results  were  within  ex- 
perimental error  of  solubility  measurements.  This 
method  can  be  used  to  model  systems  with  an 
arbitrary  number  of  possible  non-ideal  solution 
phases.  In  evaporation  of  seawater  to  form  salt 
deposits,  most  models  eliminate  the  Ca  and  carbon- 
ate ions  for  simplication.  Using  the  model  de- 
scribed in  this  paper,  Ca  removal  was  not  neces- 
sary. A  mineral  sequence  predicted  from  the  model 
varied  from  previous  predictions  and  more  closely 
resembled  the  sequence  observed  in  the  Zechstein 
deposit  in  Germany.  (Cassar-FRC) 
W81-03865 


2.  WATER  CYCLE 
2A.  General 


WATER  RECOVERY  SYSTEM, 

J.  C.  Taylor. 

U.S.  Patent  No  4,214,454,  9  p,  3  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  5,  p  1613,  July  29,  1980. 

Descriptors:  'Patents,  'Water  sources,  'Water 
types,  'Water  vapor,  Precipable  water.  Heat  trans- 
fer.    Equipment,     Refrigeration,     'Atmospheric 


An  apparatus  for  transforming  the  water  vapor  in 
the  atmosphere  into  liquid  water  comprises  a  pre- 
cipitating chamber,  a  mixing  chamber,  heat  trans- 
fer system  and  means  for  moving  atmospheric  air 
through  the  system.  The  method  comprises  the 
steps  of  passing  a  first  stream  of  air  past  a  heat 
absorbing  element  of  a  heat  transfer  system  to 
cause  water  to  precipitate  onto  the  heat  absorbing 
element  of  a  heat  transfer  system  to  cause  water  to 
precipitate  onto  the  heat  absorbing  element;  mixing 
the  first  air  stream  with  a  second  air  stream;  pass- 
ing the  mixed  air  streams  past  the  heat  dissipating 
element  of  the  heat  transfer  system;  varying  the 
proportion  of  amount  of  all  from  the  first  and 
second  air  streams  to  a  predetermined  ratio  which 
is  a  function  of  the  atmospheric  conditions.  (Sinha- 
OEIS) 
W8 1-03691 


A      STOCHASTIC      MODEL      FOR      DAILY 
STREAMFLOW, 

Grupo  ELECTROBRAS,  Rio  de  Janeiro  (Brazil). 
For  primary  bibliographic  entry  see  Field  2E. 
W81-037IO 


LAND-USE  HYDROLOGY:  SHOALHAVEN, 
NEW  SOUTH  WALES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

A.  R.  Aston,  and  F.  X.  Dunin. 

Journal  of  Hydrology,  Vol  48,  Nol/2,  p  71-87, 

August,  1980.  4  Fig,  5  Tab,  16  Ref. 

Descriptors;  'Model  studies,  'Streamflow,  'Land 
use.  Pastures,  Forests,  Vegetation,  Hydrology, 
'Australia,  Alteration  of  flow.  Rainfall-runoff  rela- 
tionships. Simulation  analysis,  Synthetic  hydrol- 
ogy. New  South  Wales. 

A  computer  model  simulated  the  results  of  changes 
in  land  use  on  streamflow  for  the  upper  Shoalha- 
ven  Valley,  New  South  Wales,  Australia.  Presently 
land  in  the  7,300  km  sq  catchment  is  used  as 
follows:  forest,  50%  (half  on  steep  slopes  not  likely 
to  be  developed);  natural  pasture,  30%;  improved 
pasture,  15%;  and  intensive  agriculture,  2%.  Simu- 
lations of  extreme  changes  in  land  use  in  2  catch- 
ments during  a  year  with  average  rainfall  (1973) 
and  a  year  with  high  rainfall  (1974)  showed  vary- 
ing reductions  of  streamflow  with  conversions  of 
native  to  improved  pasture,  native  woodlands  to 
pine  plantations,  and  pastures  to  pine  plantations. 
The  greatest  changes  in  stream-flow  occurred  with 
reductions  of  29  mm  (in  1973)  and  226  mm  (1974) 
for  the  conversion  of  pasture  to  pines  over  49%  of 
the  area.  Changes  in  land  use  produced  less  signifi- 
cant streamflow  reductions  in  wet  years  than  in 
average  years.  (Cassar-FRC) 
W81-03713 


MULTIPLE-VALUED  AND  NON-CONVER- 
GENT SOLUTIONS  IN  KINEMATIC  CASCADE 
MODELS, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Civil  Engineering. 

T.  E.  Croley,  II,  and  B.  Hunt. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  121-138, 

January,  1981.  5  Fig,  27  Ref. 

Descriptors:  'Kinetics,  'Mathematical  studies, 
'Rainfall-runoff  relationships,  'Overland  flow. 
Flow,  Kinematic  cascade  models,  Hydrographs, 
Runoff,  Hydrology,  Watersheds,  Shocks. 

The  Lax-Wendroff  finite-difference  solution  of 
equations  of  motion  using  the  kinematic  flow  ap- 
proximation, widely  applied  in  hydrology  to  cas- 
cade models  of  overland  flow,  can  produce  prob- 
lems due  to  the  complexity  of  contemporary  model 
inputs.  The  adequacy  of  finite-difference  solutions 
or  the  existence  of  kinematic  shocks  resulting  from 
the  mathematics,  as  seen  by  intersecting  character- 
istics in  the  method  of  characteristic  solution,  may 
not  be  detected  by  previously  employed  criteria.  A 
method  is  devised  for  locating  the  point  along  a 
cascade  segment  when  the  solution  first  becomes 
multiple-valued,  for  the  lateral  inflow  situation.  If 
the  shocks  are  not  physically  relevant,  the  kinemat- 
ic flow  method  approximation  must  not  be  used. 
The  effect  of  anomalies  may  be  multiplied  to  pro- 
duce large  errors  in  the  composite  hydrograph 
from  the  cascade.  (Cassar-FRC) 
W81-03718 


DELIMITATION  OF  NEW  ZEALAND  HYDRO- 
LOGIC  REGIONS, 

Forest  Research  Inst.,  Christchurch  (New  Zea- 
land). 

M.  P.  Mosley. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  173-192, 
January,  1981.  7  Fig,  2  Tab,  14  Ref. 

Descriptors:  'Regional  analysis,  'Hydrology,  'Hy- 
drologic  data,  'Flood  forecasting.  Cluster  analysis, 
Watersheds(Basins),  Climatic  data,  Statistical 
methods,  Synthetic  hydrology,  'New  Zealand, 
Analysis. 

Cluster  analysis  of  flood  hydrological  data  was 
partially  successful  in  identifying  New  Zealand 
catchments  with  similar  hydrological  regimes.  In 
the  South  Island,  four  major  regions  were  defined, 
differing  mainly  in  climate  (lithology  and  topogra- 
phy differences  were  not  significant).  The  North 
Island,  a  complex  mosaic  of  hydrologically  similar 


areas,  could  not  be  divided  into  broad  regions 
because  no  single  factor  was  dominant  in  control- 
ling hydrologic  regimes.  Regionalization  can  pro- 
duce some  difficulties,  such  as  assigning  a  catch- 
ment that  straddles  a  boundary  line  to  the  'correct' 
region.  In  cases  similar  to  the  North  Island,  uncer- 
tainties introduced  by  regionalization  may 
outweigh  apparent  benefits.  Cluster  analysis  cannot 
eliminate  subjective  decisions  but  can  aid  in  inter- 
preting data  from  physically  similar  (but  not  in 
close  geographic  proximity)  regions.  (Cassar-FRC) 
W81-03719 


THE  PERFORMANCE  OF  A  MODIFIED  CO- 
SHOCTON-TYPE  RUNOFF  SAMPLER, 

Agricultural   Extension   Service,   Stillwater,   OK. 

Water  Conservation  Structures  Lab. 

C.  E.  Rice,  and  W.  R.  Gwinn. 

Transactions  of  the  ASAE,  Vol  24,  No  1,  p  134- 

138,  January-February,  1981.  8  Fig,  4  Ref. 

Descriptors:  'Measuring  instruments,  'Runoff, 
Sampling,  Water  sampling.  Monitoring,  'Water 
quality.  Runoff  volume,  'Erosion,  Sediment  trans- 
port, Soil  loss. 

The  procedure,  analysis,  and  results  of  tests  per- 
formed with  a  modified  N-2  Coshocton-type 
runoff  sampler  under  different  approach  conditions 
are  outlined.  A  comparison  is  made  between  the 
performance  of  this  sampler  and  the  standard 
design  sampler  performance.  The  observed  head- 
discharge  relationships  are  compared  with  the 
standard  rating  table  and  a  rating  developed  by 
Gwinn  and  Parsons.  Modifications  and  their  effects 
on  sampler  performance  are  discussed.  While  it 
was  found  that  the  N-2  Coshocton-type  runoff 
sampler  will  operate  satisfactorily  within  the 
design  range,  it  is  noted  that  above  80%  of  the 
design  capacity,  the  turning  of  the  sampling  wheel 
was  irregular,  and  occasionally  it  would  stall  mo- 
mentarily just  before  the  sampling  head  moved 
under  the  water  jet.  Even  within  design  limits  the 
approach  conditions  to  the  H  flume  tended  to 
cause  accelerated  flows  through  the  H  flume.  This 
significantly  affected  the  H  flume  discharge,  with 
differences  as  large  as  50%  between  the  observed 
discharges  and  the  standard  rating.  (Baker-FRC) 
W8 1-03760 


CALIBRATING  THE  USDAHL  HYDROLOGIC 
MODEL  ON  GRASSLAND  WATERSHEDS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agri- 
cultural Engineering. 

R.  L.  Bengtson,  F.  R.  Crow,  and  A.  D.  Nicks. 
Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1473- 
1480,  November/December,  1980.  11  Fig,  7  Tab, 
20  Ref. 

Descriptors:  'Model  studies,  'Watersheds(Basins), 
'Runoff,  'Grasslands,  Calibrations,  'Hydrology, 
Mathematical  studies,  Simulation  analysis,  Oklaho- 
ma, Evapotranspiration,  Groundwater  recharge. 

The  USDAHL  model,  which  is  a  continuous  simu- 
lation parametric  hydrological  model,  was  calibrat- 
ed on  a  gaged  6.3  ha  grassland  watershed  (Guthrie 
W-V)  in  Oklahoma  by  three  methods.  Of  the  three 
types  of  calibration  tried,  Type  II  proved  best, 
with  parameter  values  as  follows:  vegetative,  0.6; 
depression  stages,  1.27  mm;  ratio  of  maximum  eva- 
potranspiration to  maximum  pan  evaporation  for  a 
year,  0.88;  and  deep  groundwater  recharge,  0.0229 
mm  per  hour.  When  applied  to  the  7.8  ha  Chicka- 
sha  R-7  grassland  watershed  79  km  southeast  of  the 
Guthrie  plot,  the  model  predicted  runoff  with  an 
error  of  1.7%.  (Cassar-FRC) 
W8 1-03769 


DYNAMICS  OF  RURAL  NONPOINT  SOURCE 
WATER  QUALITY  IN  A  SOUTHEASTERN  WA- 
TERSHED, 

North  Carolina  State  Univ.,  at  Raleigh.  Dept.  of 

Agricultural  Engineering. 

L.  F.  Bliven,  F.  J.  Humenik,  F.  A.  Koehler,  and 

M.  R.  Overcash. 

Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1450- 

1456,  November/December,  1980.  5  Fig,  5  Tab,  15 

Ref. 


Field  2— WATER  CYCLE 


Group  2A — General 

Descriptors:  *Rainfall-runoff  relationships,  'Water 
quality,  *Nonpoint  pollution         sources, 

*Watersheds(Basins),  Land  use,  Agriculture, 
Runoff,  Path  of  pollutants.  Surface  waters.  Base 
flow,  Streamflow,  Water  pollution  sources, 
•Chowan  River,  Piedmont,  Channels,  Nutrients, 
North  Carolina. 

Four  differing  rural  sites  in  the  Chowan  River 
watershed  in  North  Carolina  were  surveyed  for  a 
year  for  runoff  and  transport  of  chemical  constitu- 
ents, COD,  TOC,  total  P,  total  Kjeldahl  N,  nitrate- 
N,  and  chloride.  Of  two  sites  in  the  Piedmont,  one 
was  90%  forested,  the  other  35%  crop  and  pasture 
land.  Two  similar  coastal  plain  agricultural  subba- 
sins  were  studied  to  assess  differences  between 
unchannelized  and  channelized  stream  quality.  Sur- 
face runoff  concentrations  of  chemical  constituents 
were  only  marginally  greater  than  base  flow  con- 
centrations except  for  the  unchannelized  coastal 
plain  site.  The  forested  and  agricultural  Piedmont 
areas  differed  in  a  peak  P  concentration  3  times 
normal,  which  occurred  after  spring  planting  in  the 
agricultural  site.  At  all  sites  chloride  concentra- 
tions in  surface  waters  were  less  than  base  flow 
concentrations.  Channelization  caused  greater 
chemical  concentrations  in  runoff,  with  maximum 
nitrate-N  more  than  10  times  greater  during  winter 
when  water  yield  was  only  2-fold  greater.  (Cassar- 
FRC) 
W8 1-03774 


2B.  Precipitation 


THE  ESTIMATION  AND  DISTRIBUTION  OF 
STORM  MOVEMENT  AND  STORM  STRUC- 
TURE, USING  A  CORRELATION  ANALYSIS 
TECHNIQUE  AND  RAIN-GAUGE  DATA, 

University    of    the    West    Indies,    St.    Augustine 

(Trinidad).  Dept.  of  Mathematics. 

R.  J.  Marshall. 

Journal  of  Hydrology,  Vol  48,  No  1/2,  p  19-39, 

August,  1980.  17  Fig,  18  Ref 

Descriptors:  *Storm  structure,  *Precipitation,  Sur- 
face velocity.  Rainfall,  Winds,  Correlation  analy- 
sis. Contours,  Weather  patterns,  England,  Math- 
ematical studies.  Rain  gauges.  Gauging  stations. 
Storm  movement,  *Rainfall  distribution. 

Speed  and  direction  of  movement  of  storm  rainfall 
patterns  is  estimated  using  data  from  a  network  of 
continuously  recording  rain  gauges.  Cross-correla- 
tions are  made  between  all  pairs  of  gauges  for 
different  time  lags,  giving  not  only  an  estimate  of 
storm  motion,  but  an  indication  of  temporal  and 
spatial  structure.  For  example,  bands  of  rainfall 
show  ridge-like  correlation  surfaces,  and  storms 
with  no  definite  spatial  structures  yield  rounded 
correlation  surface  contours.  Analysis  of  219 
storms  at  Cardington  and  Winchcombe,  England, 
showed  little  difference  in  patterns  between  the 
two  stations.  The  prevailing  direction  was  240  on 
the  compass,  and  the  average  storm  speed  41  km 
per  hour,  with  storms  from  the  southwest  moving 
fastest.  Average  storm  pattern  duration  was  20-26 
minutes.  Storm  orientation  was  related  to  storm 
and  700-mbar  wind  directions,  the  minor  axis  lying 
26  degrees  to  storm  direction  and  45  degrees  to 
700-mbar  wind  direction.  At  Cardington  there  was 
no  preferred  orientation,  but  at  Winchcombe  the 
storms  lay  with  the  larger  axis  parallel  to  the 
Cotswold  escarpment.  (Cassar-FRC) 
W81-03716 


SKILL  IN  PRECIPITATION  FORECASTING  IN 
THE  NATIONAL  WEATHER  SERVICE, 

National    Weather   Service,    Silver   Spring,    MD. 

Techniques  Development  Lab. 

J.  P.  Charba,  and  W.  H.  Klein. 

Bulletin  of  the  American  Meteorological  Society, 

Vol  61,  No  12,  p  1546-1555,  December,  1980.  11 

Fig,  1  Tab,  28  Ref 

Descriptors:  *Weather  forecasting, 

*Precipitation(Atmospheric),   Meteorology,   Fore- 
casting, Weather  data. 

This  study  considers  the  long-term  performance  of 
different  types  of  precipitation  forecasts  produced 


in  the  National  Weather  Service.  The  largest 
upward  trends  in  skill  were  noted  in  the  area  of 
local  probability  of  precipitation  forecasts  for  peri- 
ods of  24-36  hr  and  36-48  hr.  Improvement,  al- 
though not  as  great,  was  also  noted  in  the  area  of 
predictability  for  the  12-24  hr  period.  Most  of  the 
noted  improvement  occurred  from  1970  to  the 
present,  and  is  attributed  to  improvements  in  nu- 
merical and  statistical  centralized  guidance  fore- 
casts. During  the  cool  season  the  skill  and  accura- 
cy of  both  measurable  and  quantitative  precipita- 
tion forecasts  is  35-55%  greater  than  during  the 
warm  season.  The  secular  rate  of  improvement  of 
the  cool  season  precipitation  forecasts  is  50-110% 
greater  than  that  of  the  warm  season.  This  differ- 
ence between  the  seasons  reflects  the  relative  diffi- 
culty of  forecasting  the  predominantly  stratiform 
precipitation  of  the  cool  season  and  the  convective 
precipitation  of  the  warm  season.  (Baker-FRC) 
W81-03838 


A  DEPTH-DURATION-FREQUENCY  DIA- 
GRAM FOR  POINT  RAINFALL  IN  SWA-NA- 
MIBIA, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa).  Hydrological  Research  Unit. 
W.  V.  Pitman. 

Water  SA,  Vol  6,  No  4,  p  157-162,  October,  1980. 
5  Fig,  3  Tab,  4  Ref 

Descriptors:  'Probable  maximum  precipitation, 
♦Depth-area-duration  analysis,  'Africa,  Mathemat- 
ical studies.  Precipitation  intensity.  Rainfall  intensi- 
ty, Isohyets,  Local  precipitation.  Rain  gauges, 
Arid  lands. 

An  isohyetal  map  of  SWA-Namibia  has  been  com- 
piled from  data  resulting  from  a  study  of  available 
daily  rainfall  of  the  area.  A  co-axial  diagram  was 
also  devised  from  which  the  maximum  likely  one- 
day  precipitation  could  be  estimated  provided  that 
the  mean  annual  precipitation  at  a  location  is  stated 
for  a  given  recurrence  interval.  The  co-axial  dia- 
gram was  extrapolated  to  cover  storm  durations  as 
short  as  6  sec  by  utilizing  relationships  between 
short-duration  and  24-hr  rainfalls  as  calculated 
from  data  at  nine  autographic  gauges  in  the  study 
location.  Comparison  of  results  with  data  from  a 
recent  study  of  South  Africa  indicated  that  ex- 
treme rainfalls  in  SWA-Namibia  as  well  as  other 
arid  sections  of  Southern  Africa  might  be  much 
higher  than  predicted  by  earlier  research.  (Geiger- 
FRC) 
W81-03926 


2C.  Snow,  Ice,  and  Frost 

PERFORMANCE  ASSESSMENTS  OF  PRECIPI- 
TATION GAGES  FOR  SNOW  MEASURE- 
MENT, 

Wyoming  Univ.,   Laramie.   Water  Resouces  Re- 
search Inst. 
For  primary  bibliographic  entry  see  Field  7B. 

W81-03727 

2D.  Evaporation  and  Transpiration 


FIELD  MEASUREMENT  OF  SEEPAGE  AND 
EVAPOTRANSPIRATION  RATE  FOR  A  SOIL 
UNDER  PLANT  COVER:  A  COMPARISON  OF 
SOIL  WATER  BALANCE  AND  TRITIUM  LA- 
BELING PROCEDURE, 

Forstliche  Forschungsanstalt,  Munich  (Germany, 
F.R.).  Inst,  fuer  Bodenkunde. 
K.  Kreutzer,  O.  Strebel,  and  M.  Renger. 
Journal  of  Hydrology,  Vol  48,  No  1/2,  p  137-146, 
August,  1980.  2  Tab,  5  Fig,  1 1  Ref 

Descriptors:  'Seepage,  'Evapotranspiration,  'Soil 
water,  'Radioactive  tracers,  Infiltration,  Loess, 
Field  tests.  Flow,  Seasonal  variation,  Roots,  Trac- 
ers, Wheat,  Beets,  Forests,  Time  series  analysis. 
Agriculture. 

Vertical  water  flux  at  a  depth  of  90  cm  and  evapo- 
transpiration were  measured  in  a  loess  soil  profile, 
under  spring  wheat  and  sugar  beets  during  a  21 
month  period.  Two  field  methods  were  compared: 
use  of  a  tritiated  water  tracer  followed  by  core 


sampling,  and  the  soil  water  balance  method.  Re- 
sults of  the  two  methods  agreed  well  except  during 
the  growing  season.  Differences  in  the  results  were 
related  to  differences  in  sampling  in  the  two  meth- 
ods. The  90  cm  depth  used  in  the  first  method 
included  the  root  zone  of  the  crops,  whereas  the  60 
cm  depth  of  sampling  in  the  water  balance  method 
was  not  affected  by  water  withdrawals  caused  by 
plant  roots.  Correction  to  account  for  root  zone 
activity  produced  reasonable  agreement  between 
the  two  methods.  (Titus-FRC) 
W8 1-037 11 


RELATIVE  RATES  OF  EVAPORATIVE 
WATER  LOSSES  FROM  OPEN  AND  VEGETA- 
TION COVERED  WATER  BODIES, 

Science  and  Education  Administration,  Phoenix, 

AZ.  Water  Conservation  Lab. 

S.  B.  Idso. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  46-48, 

February,  1981.21  Ref 

Descriptors:  'Evaporation,  'Lakes,  Water  conser- 
vation. Aquatic  plants.  Temperature,  Water  loss. 
Vegetation  effects,  Water  depth.  Solar  radiation. 

The  effect  of  vegetation  on  the  surface  evaporation 
in  bodies  of  water  was  considered  in  a  literature 
review,  including  experimental  and  theoretical  ma- 
terial. Compared  with  open  water  containing  no 
vegetation,  large  vegetated  lakes  (lily  pads,  rushes, 
trees,  water  hyacinths,  etc.)  lose  less  water  to 
evaporation,  and  small  vegetated  lakes  lose  more. 
The  more  robust  the  plant  growth,  the  more  evap- 
orative loss  occurs.  In  very  clear,  deep  lakes, 
summer  evaporation  may  be  slower  because  the 
water  is  cooler  on  the  surface  than  in  a  lake  full  of 
vegetation,  where  much  of  the  solar  radiation  is 
concentrated  at  the  surface.  (Cassar-FRC) 
W8 1-03781 


THE  DISTRIBUTION  OF  PLANT  WATER 
STRESS  AND  VEGETATION  CHARACTERIS- 
TICS IN  SOUTHERN  CALIFORNIA  CHAPAR- 
RAL, 

San  Diego  State  Univ.,  CA. 

D.  K.  Poole,  and  P.  C.  Miller. 

American  Midland  Naturalist,  Vol  105,  No  1,  p  32- 

43,  January,  1981.  5  Fig,  2  Tab,  22  Ref 

Descriptors:  'Chaparral,  'Shrubs,  'Drought, 
Water  stress.  Forest  fires.  Transpiration  ratio.  Arid 
lands,  'California. 

The  hypothesis  that  the  characteristic  summer 
drought  in  Southern  California  starts  at  the  coast 
and  begins  progressively  later  with  distance  from 
the  coast  was  tested.  The  xylem  pressure  potentials 
of  chaparral  shrubs  along  a  transect  from  the  coast 
through  the  mountains  to  the  desert  were  meas- 
ured during  two  summer  dry  periods.  Various 
shrub  characteristics  that  might  be  affected  by  the 
availability  of  water  during  leaf  development  were 
also  measured.  Water  stress  and  shrub  characteris- 
tics were  related  to  the  distribution  of  chaparral. 
Results  suggest  another  hypothesis:  that  as  chapar- 
ral regrows  after  fire,  the  foliage  area  increases  and 
the  potential  transpiration  decreases  until  the  tran- 
spiration per  leaf  area  is  reduced  to  150-200  nim/ 
year,  unless  the  canopy  is  severely  light  or  nutrient 
limited.  This  implies  that  the  leaf-area  index  devel- 
ops until  the  length  of  the  drought  is  similar 
throughout  the  range  of  chaparral.  California 
chaparral  consists  of  evergreen  sclerophyllous 
shrubs.  (Small-FRC) 
W81-03847 

2E.  Streamflow  and  Runoff 


ROCK  TYPE  AND  MINIMUM  7-DAY/lO-YEAR 
FLOW  IN  VIRGINIA  STREAMS, 

Patton,  Harris,  Rust  and  Guy,  Bridgewater,  VA. 
R.  W.  Smith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-215675, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Virginia  Water  Resources  Research  Center,  Vir- 
ginia Polytechnic  Institute  and  State  University, 
Blacksburg,  Bulletin  116,  April,  1981.  43  p,  11  Fig, 
15  Tab,  15  Ref  OWRT-A-999-VA(23). 


WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


Descriptors:  *Groundwater  movement,  Minimum 
flow,  •Streamflow  forecasting.  Wastewater  facili- 
ties, *Virginia,  Rock  properties.  Available  water, 
Groundwater  runoff,  Groundwater,  Streamflow, 
Flow,  Streambeds,  Flow  rates,  *Base  flow.  Flow 
resistance,  Flow  system,  Forecasting,  Streams, 
Geologic  formations,  •Geohydrology,  Drainage 
area. 

The  purpose  of  this  study  was  to  demonstrate  an 
effective  method  of  mimimum  7-day/lO-year  flow 
(Q)  estimation  in  order  to  assist  proper  construc- 
tion of  sewage  treatment  plants  or  to  estimate  safe 
surface  water  withdrawals  for  water  systems.  A 
direct  comparable  relationship  was  noted  between 
the  geologic  rock  categories  studied  and  their  dis- 
charge rate  during  low  flow  periods  as  approxi- 
mated by  Q.  Streams  flowing  through  unconsoli- 
dated sedimentary  material,  Triassic  sandstone, 
shale  and  sandstone  interbeds,  or  metavolcanic 
rock  do  not  have  high  yields  for  their  drainage 
area  size;  those  flowing  through  metamorphosed 
sedimentary  and  igneous  rock,  Lynchburg  con- 
glomerates, and  carbonate  rock  show  markedly 
high  flow  values  relative  to  their  basin  size. 
Springs  greatly  influence  Q  stream  flow  through 
carbonate  rock.  Q  values  can  be  estimated  for 
streams  with  dissimilar  rock  types  by  addition  of 
streamflows  for  each  rock  type  within  the  stream 
drainage  area.  Gauge  stations  should  be  construct- 
ed for  metavolcanic  and  Triassic  sandstone  rock 
streams  so  that  further  information  on  minimum  7- 
day/10-year  flow  can  be  developed.  (Zielinski- 
IPA) 
W81-03609 


A  STOCHASTIC  MODEL  FOR  DAILY 
STREAMFLOW, 

Grupo  ELECTROBRAS,  Rio  de  Janeiro  (Brazil). 
J.  Kelman. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  235-249, 
July,  1980.  3  Tab,  7  Fig,  3  Ref. 

Descriptors:  'Stochastic  hydrology,  *Flow  mea- 
surement, 'Streams,  Mathematical  models.  Effec- 
tive storage,  Hydrographs,  Precipitation,  Surface 
water.  Runoff,  'Streamflow,  Storage  capacity. 
Reservoirs,  Rivers,  Watersheds,  Model  studies, 
Channels,  Flow,  Groundwater  storage. 

A  model  for  the  description  and  generation  of 
samples  for  daily  streamflow  is  developed.  The 
basic  assumption  is  that  the  rising  and  falling  limbs 
of  hydrographs  are  to  be  modeled  separately  due 
to  the  fact  that  they  translate  different  physical 
processes.  The  rising  limb  is  due  mainly  to  factors 
external  to  the  watershed,  and  can  be  modeled  for 
precipitation.  The  falling  limb  is  governed  by  wa- 
tershed characteristics  such  as  discharge  sources 
and  retention  capacity.  The  model  assumes  the 
conceptual  representation  of  the  watershed  as  two 
linear  reservoirs.  Any  sequence  of  recession  dis- 
charge is  then  a  stochastic  output  from  these  two 
reservoirs.  The  model  was  tested  for  a  case  study 
using  observed  streamflow  data  from  the  Powell 
River.  Results  are  acceptable  for  all  but  the 
autumn  data.  This  suggests  that  the  direct  runoff 
parameters  warrant  further  study.  (Titus-FRC) 
W81-03710 


ANALYSIS  OF  SURPLUS-  AND  DEFICIT- 
USING  RUNS, 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Civil 

Engineering. 

S.  Chander,  N.  S.  Kambo,  S.  K.  Spolia,  and  A. 

Kumar. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  193-208, 

January,  1981.  8  Fig,  12  Ref. 

Descriptors:  'Mathematical  studies,  'Streamflow 
forecasting.  Flood  forecasting.  Droughts,  Analysis, 
Hydrology. 

Crossing  properties  of  a  streamflow  sequence  are 
analyzed  using  a  T-function  and  power  transforma- 
tion for  the  analysis  of  run  length  (number  of 
observations  between  successive  crossings  in  the 
opposite  direction)  and  expected  run  sum  (cumula- 
tive value  of  observations  in  a  run)  of  a  skewed 
correlated  process.  Here,  the  run  sum  distribution 
quantifying   the  extent   of  shortages   or  excesses 


during  the  deficit  or  surplus  period  has  been  deter- 
mined analytically.  Annual  flow  data  for  the 
Krishna  River,  India,  from  1901  to  1960  are  ana- 
lyzed as  an  illustration.  Conclusions  from  the  study 
are:  skewness  has  a  marginal  effect  on  expected 
run  lengths  of  the  annual  runoff  data,  skewness 
increases  or  decreases  the  expected  surplus  or  defi- 
cit run  sum  of  annual  flow  data,  and  the  probability 
distribution  of  the  extent  of  shortages  or  surpluses 
in  2  consecutive  years  can  be  analytically  estimat- 
ed. (Cassar-FRC) 
W8 1-03720 


FLOOD  PROFILES  AND  INUNDATED  AREAS 
ALONG  THE  UPPER  COWLITZ  RIVER, 
LEWIS  COUNTY,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
M.  B.  Miles. 

Geological  Survey  Open-File  Report  80-225 
(WRI),  1980.  18  p,  4  Fig,  3  Tab. 

Descriptors:  'Flood  profiles,  'Flood  plains, 
'Flood  peak,  'Streamflow,  Flood  recurrence  inter- 
val, Flood  forecasting,  Flood  damage,  'Washing- 
ton, Lewis  County,  Cowlitz  River. 

Extensive  flooding  occurred  on  a  37.2-mile  reach 
of  the  Cowlitz  River,  Lewis  County,  Wash.,  on 
December  2-3,  1977.  The  flood  profile,  computed 
from  high-water  marks,  was  25  feet  above  that  for 
medium  flow  near  the  downstream  end  of  the 
reach  and  decreased  uniformly  to  7  feet  above 
medium  flow  at  the  upstream  end.  Overbank  areas 
inundated  averaged  about  a  mile  in  width  through- 
out the  reach  and  caused  damage  to  residential 
areas  of  the  towns  of  Packwood  and  Randle.  The 
peak  discharge  at  the  downstream  end  of  the 
reach,  was  89,300  cu  ft/s  and  was  the  largest  that 
occurred  in  a  30-year  period  of  record.  The  peak 
discharge  at  the  upstream  end  of  the  reach  was 
36,200  cu  ft/s  and  was  the  second  largest  that 
occurred  in  a  49-year  period  of  record;  the  largest 
peak  discharge  observed  occurred  on  December 
21,  1933,  and  was  36,600  cu  ft/s.  The  recurrence 
interval  for  the  December  2-3,  1977  flood,  comput- 
ed from  a  frequency  analyses  of  recorded  peak 
discharges,  was  greater  than  100  years  at  the 
downstream  end  of  the  reach  and  about  45  years  at 
the  upstream  end.  The  100-year  flood  at  the  re- 
spective reach  ends  would  have  a  peak  discharge 
of  about  82,500  cu  ft/s  and  about  43,000  cu  ft/s. 
(USGS) 
W81-03731 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  KREOLE-GRAND  BAY  SW  QUAD- 
RANGLES, MISSISSIPPI, 

Geological    Survey    of   Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03733 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  GRAND  BAY  QUADRANGLE,  ALA- 
BAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03734 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  CHICKASAW  QUADRANGLE,  ALA- 
BAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03735 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  MOBILE  QUADRANGLE,  ALABAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03736 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  HOLLINGERS  ISLAND-THEODORE 
QUADRANGLES,  ALABAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-03737 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  CODEN-BELLEFONTAINE  QUAD- 
RANGLES, ALABAMA, 

Geological    Survey    of   Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03738 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  HERON  BAY,  LITTLE  DAUPHIN 
ISLAND,  FORT  MORGAN,  AND  FORT 
MORGAN  NW  QUADRANGLES,  ALABAMA, 
Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-03739 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  THE  BASIN,  BAY  MINETTE  NORTH, 
AND  CREOLA  NE  QUADRANGLES,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03740 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  HURRICANE  QUADRANGLE,  ALA- 
BAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03741 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  BRIDGEHEAD  QUADRANGLE,  ALA- 
BAMA, 

Geological    Survey    of   Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03742 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  DAPHNE-POINT  CLEAR  QUADRAN- 
GLES, ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03743 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  MAGNOLIA  SPRINGS  QUADRAN- 
GLE, ALABAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03744 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  BON  SECOUR  BAY  QUADRANGLE, 
ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03745 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 

COAST,  PINE  BEACH,  ST.  ANDREWS  BAY, 
AND  FORT  MORGAN  QUADRANGLES,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03746 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  GULF  SHORES  QUADRANGLE,  ALA- 
BAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03747 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  ORANGE  BEACH  QUADRANGLE,  AL- 
ABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03748 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  LILLIAN  QUADRANGLE,  ALABAMA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03749 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  PERDIDO  BAY  QUADRANGLE, 
FLORIDA, 

Geological    Survey    of    Alabama,    Montgomery. 

Water  Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-03750 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  WEST  PENSACOLA  QUADRANGLE, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-03751 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  GULF  BREEZE-FORT  BARRANCAS 
QUADRANGLES,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-03752 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  ORIOLE  BEACH,  GARCON  POINT, 
HOLLEY,  SOUTH  OF  HOLLEY,  AND  NA- 
VARRE QUADRANGLES,  FLORIDA, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-03753 


2F.  Groundwater 


DIFFERING  POSITIONS  OF  SALINE  INTER- 
FACES IN  AQUIFERS  AND  OBSERVATION 
BOREHOLES, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
K.  R.  Rushton. 

Journal  of  Hydrology,  Vol  48,  No  1/2,  p  185-189, 
August,  1980.  2  Fig,  3  Ref. 

Descriptors:  Boundaries,  'Groundwater  move- 
ment, *Salinity,  *Aquifers,  Boreholes,  Unconfmed 


aquifers,  Interfaces,  *Saline  -freshwater  interfaces, 
Limestone,  Hydraulics,  Wells,  Groundwater,  Hy- 
drostatic level. 

In  a  recent  field  investigation  observation  bore- 
holes were  drilled  near  an  abstraction  borehole, 
revealing  that  the  saline  interface  in  the  borehole 
did  not  coincide  with  the  interface  in  the  aquifer. 
This  preliminary  study  explains  the  phenomenon  in 
terms  of  the  laws  of  hydrostatics.  In  many  aquifers 
fresh  water  lies  on  top  of  saline  water.  The  inter- 
face position  within  the  aquifer  depends  on  the 
laws  of  groundwater  flow,  together  with  two  com- 
plex moving  boundary  conditions.  Equations  are 
presented  to  illustrate  the  magnitude  of  the  ob- 
served effects.  Further  monitoring  of  the  move- 
ment of  the  saline  interface  is  needed.  Two  ap- 
proaches are  suggested,  using  independent  piezo- 
meters each  with  a  small  open-hole  area,  and  using 
packers  to  separate  off  part  of  the  open  hole. 
(Titus-FRC) 
W8 1-03706 


DIFFERING  POSITIONS  OF  SALINE  INTER- 
FACES IN  AQUIFERS  AND  OBSERVATION 
BOREHOLES  -  COMMENTS, 

F.  A.  Kohout. 

Journal  of  Hydrology,  Vol  48,  No  1/2,  p  191-195, 

August,  1980.  1  Tab,  12  Ref. 

Descriptors:  *Boreholes,  *Saline-freshwater  inter- 
faces, 'Groundwater,  Chlorine,  Salinity,  Aquifers, 
Unconfmed  aquifers.  Interfaces,  Limestone,  Hy- 
draulics, Wells,  *Coastal  aquifers. 

Data  collected  in  1954  from  an  unconfined,  solu- 
tion-riddled limestone  aquifer  in  Florida  formed 
the  basis  for  a  critique  of  an  analysis  of  coastal 
aquifer  composition  by  Rushton.  No  data  was 
found  to  support  Rushton's  proposal  of  a  sharp 
fluid  interface  in  a  coastal  aquifer.  Dispersion  was 
recommended  as  a  more  accurate  depiction  of  the 
groundwater  processes  involved.  The  chlorinity 
gradients  presented  as  support  for  the  dispersion 
model  were  obtained  by  withdrawing  not  more 
than  a  gallon  of  water  from  a  small-diameter  drop 
pipe  placed  in  open  boreholes.  With  this  process,  it 
is  possible  to  prepare  accurate  cross-sections  of  the 
zone  of  diffusion  and  of  the  pressure-head  field 
throughout  the  variable-density  environment  of  an 
inhomogeneous  aquifer.  (Titus-FRC) 
W8 1-03707 


CHEMICAL  COMPOSITION  OF  GROUND- 
WATERS IN  THE  VAST  KALAHARI  FLAT- 
LAND, 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 
E.  Mazor,  M.  Bielsky,  B.  T.  Verhagen,  J.  P.  F. 
Sellschop,  and  L.  Button. 

Journal  of  Hydrology,  Vol  48,  No  1/2,  p  147-165, 
August,  1980.  8  Fig,  2  Tab,  8  Ref. 

Descriptors:  'Groundwater,  'Chemical  reactions, 
'Chemical  analysis,  'Arid  lands.  Geologic  forma- 
tions. Minerals,  Flow,  Aquifers,  Infiltration,  Rain- 
fall, Precipitation,  Deserts,  Sand,  Sodium  chloride, 
Sulfates,  Carbonates,  'Kalahari,  Africa,  Water 
analysis. 

The  process  of  geochemical  evolution  of  ground- 
water in  the  Kalahari  is  investigated.  The  Kalahari 
is  a  case  study  in  which  many  complicating  factors 
are  minimized.  Such  factors  include  subsurface  lat- 
eral flow,  variable  rainfall  regimes,  high  evapora- 
tion rates,  interference  by  man,  and  clay  and  lime- 
stone aquifers.  The  evolution  of  groundwater 
occurs  rapidly,  as  evidenced  by  carbon- 14  tracing. 
In  the  evolutionary  process,  it  appears  that  rain 
water  infiltrates  the  ground  directly.  Biogenic 
carbon  dioxide  is  added  to  the  water  in  the  soil, 
and  this  water  reacts  with  feldspars,  heavy  miner- 
als, and  basalt  to  form  sodium,  calcium,  and  mag- 
nesium bicarbonates.  At  a  concentration  of  10  meq 
per  liter  calcite  is  precipitated  from  the  bicarbonate 
and  widespread  calcrete  is  formed.  Sulfates  are 
introduced  by  marine  winds,  as  is  sodium  chloride. 
(Titus-FRC) 
W8 1-037 12 


AQUIFER     RESPONSE     TO     FORECASTING 
INPUTS, 


Birmingham  Univ.  (England)  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W81-03714 


ANALYSIS  OF  THE  TRANSIENT  MOVEMENT 
OF  WATER  AND  SOLUTES  IN  STREAM- 
AQUIFER  SYSTEMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

M.  A.  Marino. 

Journal  of  Hydrology,  Vol  49,  No   1/2,  p  1-17, 

January,  1981.  10  Fig,  17  Ref 

Descriptors:  'Soil  water  movement,  'Solute  trans- 
port, 'Groundwater  movement.  Path  of  pollutants. 
Porous  media,  Aquifers,  Streams,  Solutes,  Model 
studies,  Mathematical  studies. 

A  Galerkin-type  finite-element  method  is  used  to 
formulate  the  problem  of  simulating  the  transient 
movement  of  water  in  saturated  or  partially-satu- 
rated porous  media.  This  was  applied,  in  particular, 
to  stream-aquifer  systems  that  are  hydraulically 
connected.  This  study  is  concerned  with  the  results 
of  changes  in  stage  in  a  contaminated  stream.  The 
cross  sectional  representation  of  the  flow  system  is 
divided  into  linear  triangular  elements.  Parameters 
considered  are  advection,  dispersion,  sorption,  a 
first-order  reaction,  and  a  source  or  sink  for  the 
solute.  A  hypothetical  case  was  tested  and  results 
found  reasonable,  although  no  means  for  testing 
absolute  accuracy  was  possible.  The  method 
should  be  applicable  to  2-dimensional  water  and 
solute  migration  problems.  (Cassar-FRC) 
W8 1-037 17 


ESTIMATION  OF  THE  TRANSMISSIVITY  OF 
THIN  LEAKY-CONFINED  AQUIFERS  FROM 
SINGLE-WELL  PUMPING  TESTS, 

British  Petroleum  Co.  Ltd.,  London  (England). 
P.  F.  Worthington. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  19-30, 
January,  1981.  5  Fig,  2  Tab,  13  Ref 

Descriptors:  'Pumping,  'Test  wells,  'Transmissi- 
vity,  Aquifer  characteristics.  Wells,  Drawdown, 
Water  yield,  Hydrogeology,  Groundwater  move- 
ment. Aquifer  testing. 

Aquifer  transmissivity  was  estimated  from  time- 
variant  and  quasi-equilibrium  drawdown  data 
measured  in  a  single  pumped  well.  This  method, 
applicable  to  thin  leaky-confined  aquifers,  is  a 
useful  reconnaissance  tool  when  observation  wells 
are  unavailable  for  financial  or  other  reasons.  Data 
from  the  quasi-equilibrium  phases  of  a  step  draw- 
down test  are  used  to  evaluate  the  coefficient  of 
non-linear  head  losses  subject  to  the  assumption  of 
a  constant  effective  well  radius.  A  pseudo-trans- 
missivity  curve  passes  through  a  minimum  when 
there  is  a  least  manifestation  of  casing-storage  and 
leakage  effects.  This  minimum  value,  after  adjust- 
ment for  partial  penetration  effects,  is  the  best 
possible  estimate  of  aquifer  transmissivity.  The 
procedure  is  applied  to  a  trial  borehole  in  the 
Miocene  calcarenite  aquifer  in  coastal  southeast 
Africa.  (Cassar-FRC) 
W81-03723 


GROUND-WATER  DATA  FOR  THE  RILEY 
AND  ANDREWS  RESOURCE  AREAS,  SOUTH- 
EASTERN OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

P.  J.  Townley,  C.  M.  Soja,  and  W.  C.  Sidle. 
Geological  Survey  Open-File  Report  80-419,  1980. 
32  p,  3  Fig,  1  Plate,  6  Tab,  17  Ref 

Descriptors:  'Water  quality,  'Wells,  'Water 
levels,  'Well  data,  Oregon,  Observation  wells. 
Drillers  logs.  Hot  springs,  Water  use.  Chemical 
analysis,  Hydrographs,  Maps,  Riley  resource  area, 
Andrews  resource  area,  'Harney  County,  South- 
eastern Oregon. 

Appraisals  of  the  resources  of  selected  manage- 
ment areas  in  eastern  Oregon  are  being  made  by 
the  U.S.  Bureau  of  Land  Mangement.  To  provide 
needed    hydrologic    information,    the    Bureau    of 
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Land  Management  requested  the  U.S.  Geological 
Survey  to  inventory  ground-water  data  for  the 
Riley  and  Andrews  Resource  Areas.  The  inven- 
tory included  field  location  of  selected  wells  and 
springs;  measurement  of  ground-water  levels,  tem- 
peratures, specific  conductance,  and  pH;  and  the 
collection  of  ground-water  samples  from  selected 
sources  to  determine  dissolved  chemical  constitu- 
ents. Included  in  this  report  are  well  data,  drillers' 
lithologic  logs,  hydrographs  of  observation  wells, 
a  summary  of  observation-well  data,  and  chemical 
analyses  of  ground  water.  (USGS) 
W81-03732 


GROUNDWATER -IN  THE  EIGHTIES, 

National   Water  Well   Association,   Worthington, 

OH. 

J.  H.  Lehr. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  30-33,  March,  1981.  1  Fig,  2  Tab. 

Descriptors:  'Groundwater  potential,  ♦Ground- 
water mining,  'Groundwater  pollution.  Water  re- 
sources management.  Groundwater  movement, 
Groundwater  availability,  Water  supply  develop- 
ment, Geothermal  resources. 

Although  in  almost  every  part  of  the  United  States 
there  is  20  to  30  times  more  fresh  water  under 
ground  than  exists  in  all  surface  streams,  surface 
water  use  in  the  country  is  more  than  three  times 
that  of  groundwater.  This  is  true  in  spite  of  the  fact 
that  it  costs  5  times  as  much  worldwide  to  control 
one  cubic  kilometer  of  water  with  a  dam  than  to 
control  the  same  volume  with  a  well  field.  In  the 
United  States,  it  costs  10  times  as  much  to  use  a 
dam.  Only  five  states  use  more  groundwater  than 
surface  water.  Advantages  of  groundwater  devel- 
opment include  lower  cost,  avoidance  of  water  loss 
to  evaporation,  preservation  of  the  surface  land, 
elimination  of  the  intense  effects  of  flood-drought 
cycles,  avoidance  of  the  loss  of  storage  volume  due 
to  siltation,  and  minimization  of  the  potential  for 
pollution.  The  preference  for  surface  water  use  is  a 
product  of  the  visibility  of  dams  and  the  invisibility 
of  groundwater.  Federal  programs  geared  to  de- 
velopment of  surface  water  resources,  a  preference 
by  engineers  to  build  dams,  the  effect  of  dams  on 
land  prices,  and  the  desire  by  politicians  to  acquire 
status  from  dam  construction.  Increasing  use  of 
groundwater  can  be  expected  in  the  future.  Regu- 
lations will  be  needed  to  control  use  of  the  re- 
source and  to  prevent  pollution.  Groundwater  also 
offers  an  alternative  energy  source.  This  source  of 
geothermal  energy  can  be  tapped  using  a  ground- 
water heat  pump  to  utilize  the  groundwater  for 
heating  in  the  winter  and  for  cooling  in  the 
summer.  (Carroll-FRC) 
W8 1-03791 


CHEMICAL  REACTIONS  OF  SEAWATER 
WITH  ROCKS  AND  FRESHWATER:  EXPERI- 
MENTAL AND  FIELD  OBSERVATIONS  ON 
BRACKISH  WATERS  IN  ISRAEL, 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Inst,  of  Soils  and  Water. 
For  primary  bibliographic  entry  see  Field  2K. 
W8 1-03862 


GROUND-WATER  AVAILABILITY,  HOCKES- 
SIN,  DELAWARE, 

Camp  Dresser  and  McKee,  Inc.,  Boston,  MA. 
P.  M.  Williams. 

Ground  Water,  Vol  19,  No  1,  p  58-66,  January- 
February,  1981.  9  Fig,  I  Tab,  16  Ref 

Descriptors:  'Groundwater  availability,  'Water 
storage,  'Aquifer  characteristics,  Hydrologic 
budget.  Watershed  management,  Groundwater  re- 
charge. Pumping,  Water  supply.  Water  table, 
'Hockessin,  Delaware,  Recharge,  Drawdown, 
Natural  recharge.  Water  wells.  Runoff,  Stream- 
flow,  Surface-groundwater  relationships,  Geohy- 
drologic  units. 

The  groundwater  availability  in  a  small  multia- 
quifer  3.8  sq  mile  basin  at  Hockessin,  Delaware, 
was  studied  for  4  years,  1974-78.  This  water  has 
been  pumped  at  a  rate  approaching  the  long-term 
recharge  rate.  The  area  consists  of  saprolite  over- 


lying Cockeysville  marble,  favorable  for  water 
production,  and  Wissahickon  schist,  relatively 
poor  for  water  production.  The  marble  comprises 
the  manageable  storage  area,  about  1/3  of  the 
basin,  and  the  schist  serves  as  a  recharge  area.  The 
water  company  maintained  its  desired  high  pump- 
ing rates  throughout  a  21  month  period  of  half 
normal  groundwater  recharge.  During  this  time 
storage  reduction  was  estimated  at  950  million 
gallons,  and  streamflow  reduction  was  evident. 
Total  pumpage  and  stream  base  flow  were  twice 
that  expected  under  normal  groundwater  runoff 
conditions  in  a  dry  year.  It  appears  that  the 
Hockessin  basin  water  development  has  reached 
the  limit  of  the  long  term  average  recharge  rate. 
The  storage  capacity  should  remain  sufficient  to 
withstand  1  or  2  years  of  drought.  (Cassar-FRC) 
W81-0389I 


HORIZONTAL  ANISOTROPY  DETERMINED 
BY  PUMPING  IN  TWO  POWDER  RIVER 
BASIN  COAL  AQUIFERS,  MONTANA, 

Geological  Survey,  Pittsburgh,  PA. 
J.  D.  Stoner. 

Ground  Water,  Vol  19,  No  1,  p  34-40,  January- 
February,  1981.  5  Fig,  1  Tab,  12  Ref. 

Descriptors:  'Anisotropy,  'Coal,  'Aquifer  testing, 
Hydraulic  conductivity.  Test  wells.  Wells,  Draw- 
down, 'Groundwater  movement,  Geologic  forma- 
tions, Hydrogeology,  'Powder  River  Basin,  Mon- 
tana, Pumping,  Permeability,  Conductivity. 

Anisotropic  behavior  was  observed  in  two  coal 
aquifers  in  southeast  Montana  using  5-well  and  4- 
well  aquifer  tests  for  the  Sawyer-A  and  Anderson 
beds,  respectively.  Average  maximum  hydraulic 
conductivity  for  the  Sawyer-A  aquifer  was  0.65 
meters  per  day  at  a  bearing  of  N.85  degrees  E.  The 
average  minimum  hydraulic  conductivity,  perpen- 
dicular to  the  maximum,  was  0.26  meters  per  day. 
This  heterogeneous  formation  contained  a  lignite 
coal  with  poorly  developed  cleat,  the  probable 
cause  of  the  wide  range  of  principal  axis  orienta- 
tions. The  maximum  hydraulic  conductivity  of  the 
Anderson  formation,  containing  subbituminous-C 
coal,  was  0.20  meters  per  day  bearing  N.32  degrees 
W.  The  minimum  hydraulic  conductivity  was  0.07 
meters  per  day.  Cleat  spacing  (less  than  7  cm)  was 
similar  to  or  slightly  less  than  that  of  the  Sawyer-A 
site.  These  complex  aquifers  are  best  examined 
with  a  5-well  test.  Data  from  single  wells  gave 
hydraulic  conductivities  lower  than  the  actual 
average  values.  Well  storage  and  aquifer  dewater- 
ing  slightly  affected  drawdowns  of  the  pumped 
well  during  both  tests.  (Cassar-FRC) 
W81-03894 


2G.  Water  In  Soils 


FIELD  MEASUREMENT  OF  SEEPAGE  AND 
EVAPOTRANSPIRATION  RATE  FOR  A  SOIL 
UNDER  PLANT  COVER:  A  COMPARISON  OF 
SOIL  WATER  BALANCE  AND  TRITIUM  LA- 
BELING PROCEDURE, 

Forstliche  Forschungsanstalt,  Munich  (Germany, 
F.R.).  Inst,  fuer  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  2D. 
W8 1-037 11 


MOVEMENT  OF  WATER  AND  NITRATE  IN 
THE  UNSATURATED  ZONE  OF  UPPER 
CHALK  NEAR  WINCHESTER,  HANTS.,  ENG- 
LAND, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-037 15 


EXPERIMENTAL  EVALUATION  OF  TWO  IN- 
FILTRATION MODELS, 

Minnesota  Univ.,  St.  Paul.  Dept,  of  Agricultural 

Engineering. 

F.  I.  Idike,  C.  L.  Larson,  D.  C.  Slack,  and  R.  A. 

Young. 

Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1428- 

1433,  November/December,  1980.  6  Fig,  3  Tab,  28 

Ref 


Descriptors:  'Infiltration,  'Ponding,  'Model  stud- 
ies. Hydrology,  'Soil  water  movement,  Holtan 
model,  Green-Ampt  model.  Mathematical  studies. 

The  Holtan  model  and  the  Green-Ampt  model  as 
modified  by  Mein  and  Larson  (GAML)  were  used 
to  calculate  infiltration  from  constant  application 
rates.  These  values  were  compared  with  experi- 
mental data  from  five  field  tests  on  a  single  soil 
type  to  compare  the  methods.  The  Holtan  model, 
whose  parameters  were  evaluated  by  fitting,  pre- 
dicted infiltration  during  the  middle  and  latter 
portions  of  the  experimental  runs,  but  failed  to 
predict  delayed  surface  ponding  in  most  cases.  The 
GAML  method,  using  the  Campbell  method  to 
predict  unsaturated  conductivities  to  evaluate  the 
parameter,  average  capillary  suction  at  the  wetting 
front,  predicted  infiltration  rates  after  ponding  well 
in  most  cases.  It  predicted  delayed  ponding  very 
well  in  four  cases  and  acceptably  in  the  fifth  case. 
(Cassar-FRC) 
W81-03767 


THE  INFLUENCE  OF  SOIL  MOISTURE  ON 
UREA  HYDROLYSIS  AND  MICROBIAL  RES- 
PIRATION IN  JACK  PINE  HUMUS, 

Great  Lakes  Forest  Research  Centre,  Sault  Ste. 
Marie  (Ontario).  Environment  Dept. 
N.  W.  Foster,  E.  G.  Beauchamp,  and  C.  T.  Corke. 
Canadian  Journal  of  Soil  Science,  Vol  60,  No  4,  p 
675-684,  November,  1980.  6  Fig,  1  Tab,  29  Ref 

Descriptors:  'Soil  moisture  retention,  'Ureas,  Hy- 
drolysis, Forest  hydrology.  Hydrology,  Forest 
soil.  Soil  types,  Forest,  Decomposing  organic 
matter,  Microbial  degradation,  'Ontario,  Cha- 
pleau. 

A  study  was  made  to  determine  how  large  changes 
in  soil  moisture  influence  urease  activity  and  mi- 
crobial respiration  in  jack  pine  L  and  F  horizon 
materials.  Samples  were  taken  near  Chapleau,  On- 
tario. The  soil  at  the  sampling  site  was  gravel 
underlying  30-60  cm  of  silty  loam-loamy  sand  and 
had  an  Eluviated  Dystric  Brunisol  profile.  Low 
soil  moisture  appeared  to  be  a  key  factor  in  uptake 
of  urea  nitrogen  in  fertilized  pine  soils  because, 
under  forest  conditions,  a  thin  pine  humus  layer 
was  very  susceptible  to  drying.  When  urea  was 
applied  to  the  dry  humus,  its  hydrolysis  was  drasti- 
cally retarded.  A  considerable  retardation  in  urea 
hydrolysis  also  occurred  when  moist,  urea-treated 
humus  was  allowed  to  dry  in  the  lab.  Initial  micro- 
bial respiration  rates  in  response  to  urea  increased 
with  an  increase  in  soil  moisture  from  20  to  300%. 
Drying  of  initially  moist  soil  significantly  reduced 
microbial  respiration  in  fertilized  soil  by  an  aver- 
age of  25%  that  observed  in  a  constantly  moist 
soil.  (Baker-FRC) 
W81-03836 


SOIL  MOISTURE  VARIATIONS  UNDER 
RURAL  SURFACE  COVERS  AT  ELLERSLIE, 
ALBERTA, 

Illinois  State  Water  Survey,  Urbana. 

S.  J.  Cohen. 

Canadian  Journal  of  Soil  Science,  Vol  60,  No  4,  p 

613-623,  November,   1980.  2  Fig,  6  Tab,  13  Ref 

Descriptors:  'Soil  moisture  retention,  'Rural  areas, 
'Land  use.  Hydrology,  Soil  types.  Land  manage- 
ment. Forest  hydrology.  Forest,  Weather,  'Alber- 
ta, Ellerslie. 

The  effects  of  rural  land  uses  were  studied  as  they 
relate  to  surface  characteristics,  soil  moisture  and 
soil  water  use.  Certain  generalizations  were  tested 
under  direct  observation  on  several  rural  surfaces. 
Significant  differences  in  soil  moisture  had  devel- 
oped, in  spite  of  the  fact  that  the  test  plots  exam- 
ined were  small  in  size.  These  differences  imply 
that  the  plots  did  not  have  the  same  depletion  rates 
under  the  particular  set  of  weather  conditions  pre- 
vailing during  some  previous  time  period.  The 
high  density  of  tree  plots  was  considered  a  likely 
factor  in  observed  production  of  much  lower  soil 
moisture  values  for  these  plots  than  for  open  plots 
because  of  higher  interception  losses.  When  active, 
barley  consumed  the  most  soil  water,  but  recharge 
was  sufficient  outside  its  growing  period.  It  ap- 
pears that  canopy  structure  and  growth  character- 
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istics  have  significant  influences  on  soil  moisture 
values  and  can  overshadow  the  influence  of  weath- 
er on  various  occasions.  (Baker-FRC) 

W81-03837 


GRAPHICAL  PREDICTION  OF  POROSITY 
AND  WATER  RETENTION  IN  SAND-SOIL 
MIXTURES  FOR  DRAINED  TURF  SITES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Hor- 
ticulture. 
L.  A.  Spomer. 

Canadian  Journal  of  Soil  Science,  Vol  60,  No  1,  p 
787-791,  November,  1980.  3  Fig,  8  Ref 

Descriptors:  *Model  studies,  *Porosity,  *Soil  mois- 
ture retention.  Soil  porosity,  Interstitial  water.  Soil 
physical  properties,  Graphical  methods,  Math- 
ematical studies.  Soil  types.  Sand. 

A  simple,  easily  drafted  graphical  form  of  a  model 
developed  by  Spomer  is  described  for  the  practical 
prediction  of  sand-soil  mixture  properties  from 
knowledge  of  the  components'  inherent  porosities 
and  their  bulk  volume  proportions  in  the  mixture. 
This  model  can  be  applied  to  cases  where  the  sand 
particles  are  several  degrees  of  magnitude  larger 
than  the  soil  particles.  The  model  also  assumes  that 
the  majority  of  the  pores  characteristic  of  the  soil 
remain  saturated  and  those  of  the  sand  unsaturated 
under  the  capillary  influence  of  the  shallow  drain- 
age system  20-40  cm  beneath  its  surface.  It  is 
suggested  that  the  model  would  be  useful  as  an 
applied  tool,  assisting  in  the  determination  of  the 
correct  sand-soil  mixtures  for  use  in  shallow- 
drained  turf  sites.  (Baker-FRC) 
W8 1-03906 


2H.  Lakes 


LOST    CREEK     LAKE    TURBIDITY    STUDY 
EVALUATION, 

Army  Engineer  District,  Portland,  OR. 

For   primary   bibliographic   entry   see   Field    5G. 

W8 1-03649 


SYNOPSIS  OF  WES  EWQOS  INVESTIGA- 
TIONS TO  IMPROVE  WATER  QUALITY  BY 
GAS  TRANSFER  TECHNIQUES  BOTH  IN  THE 
RESERVOIR  AND  IN  THE  RELEASE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
For  primary   bibliographic   entry   see   Field   5G. 
W8 1-03658 


ON  RESERVOIR  RELIABILITY, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

G.  S.  Pegram. 

Journal  of  Hydrology,  Vol  47,  No  3/4,  p  269-296, 

July,  1980.  10  Tab,  3  Fig,  12  Ref 

Descriptors:  *Reservoirs,  'Reservoir  capacity, 
'Mathematical  equations,  Simulation  analysis.  Pro- 
babilistic process.  Storage  capacity,  Water  storage. 
Mathematical  analysis,  Mathematical  studies. 
Finite  difference  methods.  Correlation  analysis. 
Statistics. 

Finite-difference  equations,  integral  equations  and 
simulation  are  employed  to  ascertain  mean  first 
passage  times  of  a  non-seasonal  reservoir  fed  by 
various  input  distributions.  These  include  the 
normal,  lognormal  and  discrete  inputs,  both  inde- 
pendent and  serially  correlated.  Included  are  de- 
scriptions of  each  method  and  some  watchpoints. 
For  example,  care  must  be  given  to  interpreting 
the  results  of  simulations  because  of  the  large  sam- 
pling variation  of  the  mean  time  of  first  return  to 
emptiness.  Also,  numerical  solution  of  the  integral 
equation  for  storage  distribution  is  more  difficult  to 
set  up  but  more  efficient  than  the  difference  equa- 
tion method,  because  error  bounds  on  the  compu- 
tations can  be  more  readily  found.  The  results  of 
this  process  are  accurate  to  within  three  significant 
figures  or  better;  it  was  found  that  for  large  capac- 
ity, skewness,  correlation  and  mean  net  input,  great 
difficulty  was  experienced  in  obtaining  accurate 
results.  However,  the  results  could  serve  as  useful 


checks  for  various  methods  of  determining  reser- 
voir reliability.  Results  on  discrete  reservoirs  yield 
good  approximations  to  the  continuous  state-space 
reservoir,  and  have  potential  application  in  the 
design  of  reservoir  supply  systems.  (Titus-FRC) 
W8 1-03708 


UNCERTAINTIES  IN  ESTIMATING  THE 
WATER  BALANCE  OF  LAKES, 

Geological  Survey,  Lakewood,  CO. 

T.  C.  Winter. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  82-115, 

February,  1981.  10  Fig,  9  Tab,  163  Ref 

Descriptors:  *Lakes,  'Hydrologic  budget,  'Evapo- 
ration, Precipitation,  Runoff,  Errors,  Reservoirs, 
Reviews,  Stream  flow,  Flow,  Volume,  Lake  mor- 
phometry. Groundwater  movement.  Seepage, 
Rainfall,  Bathymetry. 

Many  errors  are  possible  in  calculating  the  water 
balance  of  lakes.  Sampling  and  analysis  techniques 
may  be  in  question.  The  physics  of  evaporation, 
groundwater  flow  near  the  lake,  and  seepage 
through  lake  beds  are  often  ignored  because  they 
are  not  easily  determined.  A  literature  review  ana- 
lyzed papers  on  error  analysis  in  hydrology.  Pre- 
cipitation measurements  have  a  wide  range  of 
error~up  to  75%  in  gage  placement  alone  for 
individual  storms,  60%  in  averaging  point  precipi- 
tation data.  These  errors  decrease  with  larger  num- 
bers of  measuring  instruments  and  longer  periods 
of  time.  Measurements  in  mountainous  areas  pro- 
duce larger  errors  than  in  flat  terrain.  The  energy 
budget  method  most  accurately  calculates  evapo- 
ration, with  an  error  of  10-15%.  Many  types  of 
evaporation  pans  are  used,  with  varying  results.  If 
pans  are  not  placed  very  near  the  lake,  great  error 
can  result.  Under  ideal  conditions  stream  discharge 
measurements  can  be  accurate  to  5%  if  recording 
instruments  provide  a  continuous  measure  of  the 
water  stage.  However,  errors  related  to  temporal 
distribution  of  stream  discharge  can  be  as  high  as 
100%.  No  estimates  of  errors  in  overland  runoff 
have  been  made.  Calculations  of  groundwater 
movement  can  produce  errors  as  high  as  100%. 
Meters  for  lake  seepage  are  not  always  reliable. 
Determination  of  lake  volume  depends  on  bathy- 
metric  maps  prepared  from  soundings.  Large  lakes 
and  soft-bottomed  lakes  are  hardest  to  measure 
accurately.  Comparison  of  several  lake  water  bal- 
ances in  which  the  residual  consists  solely  of  errors 
in  measurement  shows  that  such  a  residual 
(groundwater)  can  differ  from  an  independent  esti- 
mate of  groundwater  by  more  than  100%.  (Cassar- 
FRC) 
W8 1-03782 


SEASONAL  VARIATION  OF  POTENTIAL  NU- 
TRIENT LIMIATION  TO  CHLOROPHYLL 
PRODUCTION  IN  SOUTHERN  LAKE  HURON, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

C.  K.  Lin,  and  C.  L.  Schelske. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  1,  p  1-9,  January,  1981.  3  Fig,  4 
Tab,  19  Ref 

Descriptors:  'Eutrophication,  'Lake  Huron,  'Nu- 
trients, Chlorophyll,  Laboratory  studies,  Phyto- 
plankton.  Productivity,  Phosphorus  compounds. 
Silica,  Nitrogen  compounds.  Chelation,  Vitamins, 
Trace  metals.  Seasonal, 

Ethylenediaminetetraacetic  acid. 

The  effect  of  potential  nutrient  limitation  to  chlor- 
phyll  production  in  the  surface  waters  of  southern 
Lake  Huron  was  studied  in  water-phytoplankton 
samples  collected  monthly  from  April  to  Decem- 
ber 1975.  The  samples  were  treated  as  follows: 
complete  treatment  (all  nutrients— P,  N,  Si,  EDTA, 
vitamins,  and  trace  metals),  complete  treatment 
with  deletions,  complete  treatment  with  phospho- 
rus concentrations  ranging  from  1  to  20  micro- 
grams per  liter  P,  and  lake  water  with  single 
nutrients.  Phosphorus  was  the  most  influential 
factor  in  phytoplankton  growth.  Enrichment  with 
nutrients  and  the  highest  P  level,  20  micrograms 
per  liter  P,  produced  5  times  the  response  of  nutri- 
ent mixtures  with  no  P.  Minimum  levels  of  P 
producing  significant  chlorophyll  were  1-3  micro- 


grams P  per  liter.  The  secondary  limiting  nutrients 
(EDTA,  FeEDTA,  and  vitamins)  were  necessary 
to  produce  heavy  crops  in  summer  and  fall.  Little 
effect  on  growth  resulted  from  individual  additions 
of  EDTA,  N,  and  Si,  or  deletion  of  N  from  the 
complete  treatment.  There  was  a  slight  deficiency 
of  Si  in  July,  September,  and  October,  and  no 
apparent  deficiency  of  trace  metals  at  any  time. 
When  trace  metals  were  deleted,  chlorophyll  pro- 
duction frequently  increased;  however,  deletion  of 
both  trace  metals  and  EDTA  had  the  opposite 
effect.  (Cassar-FRC) 
W8 1-03840 


CHEMICAL  SPEOES  OF  COPPER  IN  THE 
RIVER  SHUKUNOHE  AND  THE  LAKE 
OHNUMA  WATERS  IN  JAPAN, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Chem- 
istry. 

K.  Matsunaga,  M.  Negishi,  S.  Fukase,  and  K. 
Hasebe. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No 
10,  p  1615-1619,  1980.  2  Fig,  4  Tab,  29  Ref 

Descriptors:  'Copper,  'Natural  waters,  'Chemical 
composition.  Water  analysis,  Shukunohe  River, 
Lake  Ohnuma,  'Japan,  Lakes,  Rivers,  Heavy 
metals.  Chemical  analysis. 

Samples  of  water  from  both  the  Shukunohe  River 
and  Lake  Ohnuma  in  Japan  were  treated  by  sol- 
vent extraction  and  passed  through  an  anion  ex- 
change resin  and  subsequently  measured  by  atomic 
absorption  spectroscopy  to  determine  the  concen- 
trations of  both  reactive  copper  and  copper  associ- 
ated with  organic  materials.  The  findings  changed 
slightly  from  month  to  month,  but  for  all  the 
samples  the  ratio  of  the  amount  of  organic  copper 
to  that  of  total  copper  in  the  lake  was  about  50%. 
The  ratios  in  the  river  water  were  the  same  as  in 
the  lake  water.  Thermodynamic  calculations  were 
made,  using  fulvic  acid.  These  calculations  suggest 
that  the  fulvic  acid-copper  complex  accounted  for 
about  10-60%  of  the  total  copper.  The  meas- 
urements and  the  separation  of  the  copper  species 
were  carried  out  after  adjusting  the  pH  of  the 
sample  solution  to  4,  because  bicarbonate  ion  gave 
slight  positive  interference.  The  ratios  of  the  com- 
plexes to  total  copper  obtained  on  the  basis  of 
thermodynamic  calculation  are  in  good  agreement 
with  the  experimental  results  in  the  water.  (Baker- 
FRC) 
W81-03854 


HYDROCARBONS  AND  FATTY  ACIDS  IN 
TWO  CORES  OF  LAKE  HURON  SEDIMENTS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
P.  A.  Meyers,  R.  A.  Bourbonniere,  and  N. 
Takeuchi. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  8, 
p  1215-1221,  1980.  3  Fig,  38  Ref 

Descriptors:  Chemical  composition,  'Sediments, 
•Hydrocarbons,  'Fatty  acids,  'Lake  Huron,  Ali- 
phatic hydrocarbons.  Great  Lakes. 

Two  locations  in  southeastern  Lake  Huron  were 
used  to  secure  samples  of  sediments  for  analysis  for 
hydrocarbons  and  fatty  acid  content.  One  core 
showed  a  relatively  high  level  of  organic  carbon, 
which  is  a  reflection  of  the  fine  grain  size  of  this 
sediment.  This  core  demonstrated  a  lack  of  major 
change  over  depth  in  organic  carbon  concentra- 
tion, combined  with  a  slight  but  regular  decrease  in 
water  content  due  to  compaction.  This  was  there- 
fore a  non-stratified  sediment  having  no  discontin- 
uities. In  contrast,  the  other  core  samples  exhibited 
marked  changes  with  depth.  Concentrations  of 
both  organic  carbon  and  water  were  highest  at  the 
surface  and  lowest  at  a  depth  of  3-5  cm  in  the 
sediment.  This  depth  corresponds  to  a  coarse- 
grained sandy  layer.  Surface  concentrations  of 
total  aliphatic  hydrocarbons  were  similar  at  these 
two  locations.  A  general  decrease  in  aliphatic  hy- 
drocarbons was  noted  in  one  core,  while  a  drastic 
decrease  was  noted  from  the  surface  level  to  a 
depth  of  3-4  cm  in  the  other  core  sample.  Concen- 
trations of  total  fatty  acids  in  one  core  dropped 
from  138  microg/g  dry  sediment  at  the  surface  to 
40  microg/g  at  20  cm  depth.  At  the  surface  of  the 
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other  core  fatty  acids  totaled  132  microg/g,  drop- 
ping to  8  microg/g  in  the  sandy  layer  at  3-5  cm 
depths.  The  younger  core  (450  yr)  had  higher 
concentrations  of  hydrocarbons,  and  most  of  them 
were  allochthonous.  The  older  core  (11,000-12,000 
yr)  reflected  a  smaller  input  of  terrigenous  material 
to  Lake  Huron  at  that  time.  (Baker-FRC) 
W81-03856 


POLLUTION  RECORDS  FROM  SEDIMENTS 
OF  THREE  LAKES  IN  NEW  YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 

Labs,  and  Research. 

M.  Wahlen,  and  R.  C.  Thompson. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  2, 

p  333-339,  1980.  4  Fig,  3  Tab,  19  Ref 

Descriptors:  'Lakes,  'Sediments,  'Trace  elements, 
Cores,  Erosion,  Heavy  metals,  Copper,  Zinc, 
Lead,  Aluminum,  Potassium,  Radioactive  isotopes. 
Titanium,  Rubidium,  Zirconium,  Lake  Champlain, 
Lake  Canadarago,  Sylvan  Lake,  'New  York, 
Lakes. 

Sediment  samples  were  taken  by  gravity  coring 
from  Lake  Canadarago,  Lake  Champlain  and 
Sylvan  Lake  in  New  York  State.  Radiometrical 
dating  was  performed.  The  sedimentation  rates 
were  determined  to  be  0.52,  0.14,  and  0.11  g/ 
square  centimeter/year,  respectively.  Variations  of 
selected  elemental  abundances  were  analyzed  as 
functions  of  depth  for  the  two  lakes  with  lower 
sedimentation.  Aluminum,  potassium,  titanium,  ru- 
bidium, and  zirconium  were  correlated  among 
themselves  but  reflected  different  variations  in  the 
input  of  terrigenous  erosion  material  to  the  lakes. 
Copper,  zinc,  and  lead  concentrations  correlated 
among  themselves,  showing  similar  depth  depen- 
dences with  increasing  concentrations  toward  the 
top,  which  can  be  attributed  to  anthropogenic  pol- 
lution. Residence  times  of  0.15  year  for  lead  and 
0.4  year  for  copper  indicate  fast  removal  of  these 
metals  from  the  water  column.  Residence  times  of 
1.0  year  for  zinc  and  2.0  years  for  copper  suggest 
that  these  metals  are  dominated  by  the  water  resi- 
dence time.  (Baker-FRC) 
W8 1 -03860 


A  CRITICAL  COMPARISON  OF  THE  MEAS- 
URED SOLUBILITIES  OF  FERROUS  SUL- 
PHIDE IN  NATURAL  WATERS, 

Freshwater    Biological    Association,    Ambleside, 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W8 1-03861 


VORTEX  MODES  IN  SOUTHERN  LAKE 
MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

J.  H.  Saylor,  J.  C.  K.  Huang,  and  R.  O.  Reid. 
Journal  of  Physical  Oceanography,  Vol  10,  No  11, 
p  1814-1823,  November,  1980.  11  Fig,  1  Tab,  16 
Ref 

Descriptors:  'Oscillatory  waves,  'Wave  propaga- 
tion. Current  meters.  Lakes,  Water  temperature. 
Water  currents,  'Lake  Michigan,  Vortices. 

The  low-frequency  oscillatory  wave  phenomena 
observed  in  Southern  Lake  Michigan  are  reported, 
and  the  mechanisms  producing  the  resultant  cur- 
rent pattern  are  explained.  An  array  of  AMF 
vector-averaging  current  meters  was  used  to  meas- 
ure current  velocities  and  water  temperatures 
during  late  spring,  summer,  and  fall  of  1976. 
Persistent  oscillations  of  nearly  four  days  in  a 
period  were  at  least  as  energetic  as  inertial  oscilla- 
tions in  the  kinetic  energy  spectra  and  current 
hodographs.  These  four  day  oscillations  were  pres- 
ent at  all  stations,  including  those  located  at  the 
center  of  the  lake  basin.  This  lake-wide  oscillation 
was  present  during  all  seasons;  current  vectors 
rotated  cyclonically  near  the  center  of  the  lake  and 
anticyclonically  elsewhere.  Rotational  oscillations 
closely  fit  the  characteristics  of  barotropic  second- 
class  motions  of  a  basin  with  variable  depth  (Lamb 
1932).  Lake  shape  and  bathymetry  govern  the 
kinematic  properties  and  natural  period  of  topo- 


graphic votex  modes.  The  gravest  mode  was 
unique  among  waves  in  having  nonzero  velocity  at 
the  lake  center,  and  evidence  indicated  that  this 
mode  was  present  in  southern  Lake  Michigan. 
(Small-FRC) 
W81-03867 


AIRBORNE  MEASUREMENTS  OF  WAVE 
GROWTH  FOR  STABLE  AND  UNSTABLE  AT- 
MOSPHERES IN  LAKE  MICHIGAN, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Ann  Arbor,  ML  Great  Lakes  Environmental 
Research  Lab. 
P.  C.  Liu,  and  D.  B.  Ross. 

Journal  of  Physical  Oceanography,  Vol  10,  No  11, 
p  1842-1853,  November,  1980.  15  Fig,  1  Tab,  17 
Ref 

Descriptors:  'Wind  waves,  'Wave  height,  'Mete- 
orological data  collection,  Waves,  Lakes,  Wind 
velocity.  Wave  propagation.  Atmosphere,  'Lake 
Michigan. 

Synoptic  wave  conditions  were  measured  during 
an  autumn  storm  on  Lake  Michigan,  and  the  data 
were  used  to  develop  synoptic  wave  height  maps. 
Also,  fetch-limited  spatial  growth  of  spectral  wave 
components  and  their  correlations  with  the  para- 
metrized dynamic  growth  processes  were  exam- 
ined. Airborne  laser  profilometers  and  Waverider 
buoys  were  used  to  measure  wave  conditions 
during  the  passage  of  an  intense  cold  front  in  1977. 
Measurements  made  before  and  after  the  passing  of 
the  front  demonstrated  the  distinctive  role  of  sta- 
bility in  the  wave  growth  process.  The  wind  speed 
and  fetch  distance  required  to  generate  the  same 
wave  conditions  were  less  for  an  unstable  atmos- 
phere than  for  a  stable  atmosphere.  Thus,  higher 
waves  usually  accompany  an  unstable  atmosphere 
for  the  same  10  mile  winds.  Fetch-limited  wave 
growth  followed  stable  or  unstable  quasi-equilibri- 
um  relations  between  corresponding  wave-energy 
and  peak  energy  frequency  parameters.  (Small- 
FRC) 
W8 1-03868 


ATTEMPT  TO  APPLY  A  MODEL  FOR  STUDY- 
ING FISHERIES  IN  INTERTROPICAL  FLOOD 
PLAINS  AT  LAKE  ALAOTRA  (MADAGAS- 
CAR). (ESSAI  D'APPLICATION  AU  LAC 
ALAOTRA  (MADAGASCAR)  D'UN  MODELE 
D'ETUDE  DES  PECHERIES  POUR  LES 
PLAINES  DTNONDATION  INTERTROPI- 
CALES), 

Ecole  National  Superieure  Agronomique  de  Tou- 
louse (France).   Lab.   de   Ichtyologie  Appliquee. 
For  primary  bibliographic  entry  see  Field  81. 
W8 1-03922 


21.  Water  In  Plants 


A  PREDICTIVE  MODEL  OF  WATER  STRESS 
IN  CORN  AND  SOYBEANS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Engineering. 

R.  A.  Sudar,  K.  E.  Saxton,  and  R.  G.  Spomer. 
Transactions  of  the  ASAE,  Vol  24,  No  1,  p  97-102, 
January-February,    1981.   8   Fig,   2  Tab,   22   Ref 

Descriptors:  'Model  studies,  'Water  stress.  Stress, 
Water  supply,  'Corn,  'Soybeans,  Crop  yield.  Crop 
production.  Prediction,  Forecasting,  'Soil-water- 
plant  relationships. 

The  Soil-Plant-Air-Water  (SPAW)  model  was  ex- 
panded to  meet  the  growing  need  to  accurately 
forecast  crop  water  stress  and  its  effect  on  crop 
growth  and  yields.  Revisions  involved  the  devel- 
opment of  feedback  loops  between  crop  transpira- 
tion deficits  and  canopy  development  and  the 
phenologic  state.  A  crop  yield  water  stress  index 
was  developed  based  on  the  ratio  of  actual  to 
potential  transpiration  and  variable  yield  suscepti- 
bility relationships  during  the  growing  season.  At 
the  end  of  the  growing  season  the  accumulated 
index  was  correlated  with  crop  yield.  Yield  reduc- 
tion caused  by  soil  moisture  stress  was  then  calcu- 
lated. Corn  and  soybean  growth  was  studied  using 
this  method.  The  calibrated  model  was  applied  to 


data  from  Grundy  County,  Missouri,  for  model 
verification.  The  expanded  SPAW  model  could  be 
used  to  compute  soil  moisture  and  water  stress 
indices  that  correlate  well  with  crop  yields.  These 
predictions  are  based  on  the  daily  integrated  ef- 
fects of  climate,  crop,  and  soil  characteristics.  The 
method  will  be  useful  for  predicting  regional  crop 
water  stress  and  crop  yield.  (Baker-FRC) 
W81-03761 


23.  Erosion  and  Sedimentation 


LABORATORY  STUDY  OF  AGGRADATION  IN 
ALLUVIAL  CHANNELS, 

Punjab     Agricultural     Univ.,     Ludhiana     (India). 

Dept.  of  Civil  Engineering. 

J.  P.  Soni. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  87-106, 

January,  1981.  12  Fig,  3  Tab,  16  Ref 

Descriptors:  'Aggradation,  'Erosion,  'Sediment 
transport,  Deposition(Sediments),  Bed  load. 
Rivers,  Stream  erosion,  Streambeds,  'Alluvial 
channels,  Channels,  Mathematical  studies.  Labora- 
tory studies. 

Aggradation  in  alluvial  channels  has  been  studied 
analytically,  and  little  but  idealized  experimental 
work  has  been  done.  This  paper  reports  laboratory 
experiments  on  aggradation  caused  by  the  addition 
of  excess  sediment  load.  A  similarity  curve  method 
for  predicting  aggradation  under  these  circum- 
stances is  presented.  This  can  yield  quick  estimates 
of  the  aggradation  extent  and  magnitude,  knowing 
measurable  parameters  such  as  mean  velocity  of 
flow,  depth  of  flow,  and  equilibrium  transport  rate. 
The  curves  for  river  bed  elevation  obtained  com- 
pared well  with  data  from  work  by  Cunge  and 
Perdreau  (1973).  (Cassar-FRC) 
W81-03721 


AN  ERROR  FUNCTION  SOLUTION  OF  SEDI- 
MENT TRANSPORT  IN  AGGRADING  CHAN- 
NELS, 

Punjab    Agricultural    Univ.,     Ludhiana    (India). 

Dept.  of  Civil  Engineering. 

J.  P.  Soni. 

Journal  of  Hydrology,  Vol  49,  No  1/2,  p  107-119, 

January,  1981.  8  Fig,  1  Tab,  13  Ref 

Descriptors:  'Aggradation,  'Erosion,  'Sediment 
transport,  Deposition(Sediments),  Bed  load. 
Rivers,  Stream  erosion,  Streambeds,  'Alluvial 
channels.  Channels,  Mathematical  studies. 

An  equation  has  been  developed  to  represent  the 
unsteady  sediment  transport  law  on  the  aggraded 
reach  of  an  alluvial  channel  when  the  excess  sedi- 
ment supply  is  taking  place  at  a  constant  and 
continuous  rate.  Tested  against  laboratory  data,  it 
showed  very  good  agreement.  The  uniform  sedi- 
ment transport  law,  dependent  upon  the  height  of 
sand  waves  and  average  bed  wave  velocity,  cannot 
be  directly  applied  to  the  unsteady/nonuniform 
flow  conditions  present  during  aggradation.  The 
unsteady  transport  law  obtained  in  the  presence  of 
aggradation  is  dependent  upon  a  single  parameter. 
The  theoretical  length  of  aggradation  may  be  cal- 
culated. (Cassar-FRC) 
W81-03722 


SEDIMENT  AND  CHEMICAL  CONTENT  OF 
AGRICULTURAL  DRAINAGE  WATER, 

Ohio  Agricultural  Research  and  Development 
Center,  Columbus.  Dept.  of  Agricultural  Engineer- 
ing. 

G.  O.  Schwab,  N.  R.  Fausey,  and  D.  E.  Kopcak. 
Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1446- 
1449,  November/December,  1980.  2  Fig,  5  Tab,  11 
Ref 

Descriptors:  'Sediment  transport,  'Runoff  'Rain 
water.  Nitrates,  Surface  drainage.  Drainage, 
Excess  water(Soils),  Agriculture,  Soil  chemical 
properties,  Pipes,  Crops,  Water  pollution  control, 
'Agricultural  runoff  'Chemical  degradation. 

Sediment  and  chemical  losses  from  pipe  and  sur- 
face drainage  systems  in  Ohio  were  studied  for  a 
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10-year  period.  Sediment  losses,  varying  with  crop 
and  cultivation  practices,  averaged  2548  kg  per  ha 
(range,  221-9054)  for  surface  drains,  1529  kg  per  ha 
(range,  82-5405)  in  deep  pipes,  and  218  kg  per  ha 
(range,  141-423)  in  shallow  pipes.  No-tillage  treat- 
ment greatly  reduced  sediment  losses.  Dormant 
season  sediment  losses  were  26-40%  of  annual 
losses.  Annual  average  chemical  losses  were  as 
follows  (surface  drains,  deep  pipe  drains,  and  shal- 
low pipe  drains,  respectively,  in  kg  per  ha):  nitrate- 
N,  12.1,  18.7,  and  11.2;  P,  2.2,  1.2,  and  0.8;  K,  31.6, 
22.5,  and  8.7.  Dormant  chemical  losses  were  29- 
57%  of  annual  losses.  Drainage  water  from  the  site 
contained  less  nitrate-N  and  P,  and  pH  was  closer 
to  neutral  when  compared  with  rainwater.  (Cassar- 
FRC) 
W8 1-03773 


2K.  Chemical  Processes 


CHEMICAL  COMPOSITION  OF  GROUND- 
WATERS IN  THE  VAST  KALAHARI  FLAT- 
LAND, 

Weizmann  Inst,  of  Science,  Rehovot  (Israel). 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-037 12 


SEDIMENT  AND  CHEMICAL  CONTENT  OF 
AGRICULTURAL  DRAINAGE  WATER, 

Ohio    Agricultural    Research    and    Development 
Center,  Columbus.  Dept.  of  Agricultural  Engineer- 
ing. 
For  primary  bibliographic  entry  see  Field  2J. 

W8 1-03773 


CARBONATE  SATURATION  AND  THE 
EFFECT  OF  PRESSURE  ON  THE  ALKALIN- 
ITY OF  INTERSTITIAL  WATERS  FROM  THE 
GUATEMALA  BASIN, 

Washington  Univ.,  Seattle.  Dept.  of  Oceanog- 
raphy. 

J.  W.  Murray,  S.  Emerson,  and  R.  Jahnke. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  7, 
p  963-972,  1980.  4  Fig,  5  Tab,  29  Ref 

Descriptors:  *Calcium  carbonate,  *Alkalinity,  'In- 
terstitial water,  *Sediment-water  interfaces.  Sam- 
pling, Organic  matter.  Manganese,  Chemical  reac- 
tions. Carbonates,  Chemical  precipitation,  'Guate- 
mala Basin,  'Sediments. 

Interstitial  water  samples  from  the  sediments  of 
Guatemala  Basin  were  collected  using  two  meth- 
ods: an  in  situ  sampler  and  centrifugation  of  box 
core  sediment  samples.  Although  results  from  the 
two  methods  agreed  well  for  Mn,  Si  and  phos- 
phate, alkalinity  in  box  core  samples  was  less  than 
in  in  situ  samples.  This  was  caused  by  CaC03 
precipitating  with  the  decrease  in  pressure  as  the 
sample  was  brought  to  the  sea  surface.  The 
changes  in  alkalinity  calculated  from  basic  equa- 
tions of  the  carbonate  system  agreed  well  with 
observed  values.  A  sharp  decrease  in  pH  observed 
just  below  the  sediment/water  interface  was  attrib- 
uted to  oxidation  of  organic  matter  by  oxygen  in 
the  absence  of  CaC03.  Alkalinity  increased  during 
the  reduction  of  Mn02  and  release  of  Mn(2-f)  to 
the  interstitial  water.  Interstitial  waters  became 
undersaturated  with  CaC03  immediately  below 
the  sediment/water  interface  and  returned  to  satu- 
ration deeper  in  the  sediment.  (Cassar-FRC) 
W8 1-03853 


SULFUR  ISOTOPE  SYSTEMATICS  IN  ICE- 
LANDIC GEOTHERMAL  SYSTEMS  AND  IN- 
FLUENCE OF  SEAWATER  CIRCULATION  AT 
REYKJANES, 

Okayama  Univ.  (Japan).  Inst,  for  Thermal  Spring 

Research. 

H.  Sakai,  E.  Gunnlaugsson,  J.  Tomasson,  and  J.  E. 

Rouse. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  8, 

p  1223-1231,  1980.  4  Fig,  3  Tab,  29  Ref 

Descriptors:  'Sulfur,  'Geothermal  studies,  Basalts, 
Crystalline  rocks.  Geophysics,  Water  temperature, 
Iceland,  Sulfate,  Sulfides,  Thermal  springs, 
Seawater. 


The  sulfur  isotope  ratios  of  pyrites  in  altered  ba- 
salts from  two  types  of  Icelandic  geothermal  fields 
were  evaluated.  In  both  cases  samples  were  oxi- 
dized to  sulfate  by  hot  aqua  regia  and  sulfate  was 
precipitated  as  barium  sulfate.  The  sulfur  content 
of  these  basalts  was  much  lower  than  the  800  ppm 
estimated  for  undifferentiated,  undegassed  ocean- 
floor  basalts.  The  ones  analyzed  here  must  have 
lost  most  of  their  sulfur  before  solidification.  In 
meteoric  seawater  the  source  of  the  sulfur  was 
suggested  as  basalt.  In  mixed  meteoric  seawater  the 
sulfide  sulfur  was  enriched  in  S-34  up  to  8%  com- 
pared to  basaltic  values,  which  indicated  a  mixture 
of  seawater  sulfur  and  basaltic  sulfur.  Disequilibri- 
um between  sulfate  and  sulfide  is  also  demonstrat- 
ed in  Icelandic  geothermal  systems.  (Baker-FRC) 
W81-03857 


A  CRITICAL  COMPARISON  OF  THE  MEAS- 
URED SOLUBILITIES  OF  FERROUS  SUL- 
PHIDE IN  NATURAL  WATERS, 

Freshwater    Biological    Association,    Ambleside, 

(England). 

W.  Davison. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  6, 

p  803-808,  1980.  1  Fig,  2  Tab,  48  Ref 

Descriptors:  'Sulfides,  'Iron  compounds,  'Solubil- 
ity, 'Natural  waters.  Anaerobic  conditions.  Chemi- 
cal properties.  Chemical  precipitation.  Lakes, 
Black  Sea. 

Activity  coefficients  and  calculation  procedures 
for  obtaining  the  solubility  of  ferrous  sulfide  are 
critically  reviewed  by  comparing  data  from  nine 
laboratory  and  anoxic  basin  studies.  A  new  oper- 
ational solubility  product  overcomes  some  of  the 
problems  encountered  during  comparisons  of 
waters  with  different  ionic  strengths.  The  solubility 
products  corrected  to  zero  ionic  strength  vary 
from  2.06  to  4.79  in  waters  where  FeS  precipita- 
tion is  suspected.  This  suggests  that  the  residence 
time  of  particulate  FeS  in  the  water  may  influence 
solubility.  For  example,  in  the  deep,  permanently 
anoxic  Black  Sea,  there  may  be  a  long  residence 
time  during  which  the  particulate  matter  can  age 
and  become  less  soluble.  The  solubility  product, 
3.85,  approaches  that  of  mackinawite  (4.1),  which 
ages  to  a  metastable  sulfide,  greigite.  Both  forms 
have  been  identified  in  the  Black  Sea  sediments. 
Solubility  of  FeS  in  shallow,  well-mixed  basins 
approaches  that  of  freshly  precipitated  amorphous 
FeS.  Other  possible  reasons  for  the  range  of  solu- 
bility products  repeated  in  the  literature  are:  FeS 
saturation  is  not  reached  in  all  bodies  of  water,  and 
experimental  methods  are  not  adequate.  (Cassar- 
FRC) 
W8 1-03861 


CHEMICAL  REACTIONS  OF  SEAWATER 
WITH  ROCKS  AND  FRESHWATER:  EXPERI- 
MENTAL AND  FIELD  OBSERVATIONS  ON 
BRACKISH  WATERS  IN  ISRAEL, 

Agricultural    Research    Organization,    Bet-Dagan 
(Israel).  Inst,  of  Soils  and  Water. 
A.  Nadler,  M.  Magaritz,  and  E.  Mazor. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  6, 
p  879-886,  1980.  4  Fig,  2  Tab,  56  Ref 

Descriptors:  'Coastal  aquifers,  'Saline  aquifers, 
'Chemical  reactions.  Rocks,  Aquifers,  Carbonate 
aquifers.  Brackish  water.  Sulfates,  Magnesium, 
Calcium,  Sodium,  Seawater,  Geohydrology, 
Freshwater,  'Israel. 

The  four  major  processes  governing  seawater  reac- 
tions with  rocks  in  the  coastal  aquifer  of  Israel  are 
Ca(2-f)-Mg(2  +  )  exchange,  Na  +  -Ca(2-|-)  or 
Na  +  -Mg(2-i-)  base  exchange,  sulfate  reduction, 
and  dilution  by  freshwater.  Pure  solutions  of 
CaC12,  MgC12,  and  NaCl  and  natural  seawater 
were  allowed  to  react  with  various  rock  and  min- 
eral samples  (limestone,  calcite,  calcitic  dolomite, 
dolomite,  and  monomorillonite)  for  up  to  130  days. 
With  MgC12  solutions  and  seawater,  Ca(2  +  )  and 
Mg(2-|-)  concentrations  were  negatively  correlated 
and  time-dependent.  With  CaC12  the  opposite  oc- 
curred, and  the  reaction  was  slower.  During  base 
exchange  Na+  concentrations  decreased;  Ca(2-I-) 
and  Mg(24-)  concentrations  increased  sharply  in 
the  first  30  days  and  leveled  off  after  about  60 


days.  Analysis  of  waters  from  boreholes  within  1-2 
km  of  the  sea  showed  four  distinct  groups,  classi- 
fied according  to  ionic  ratios  of  solutions.  These 
corresponded  to  the  four  processes  previously  dis- 
cussed. In  water  from  boreholes  closest  (150 
meters)  to  the  sea,  dilution,  but  little  chemical 
reaction,  had  occurred.  Mg(2+)  depletion-Ca(24-) 
increase  was  observed  in  calcitic  rocks  but  not  in 
dolomite.  Na-|--base  exchange  was  observed  even 
with  the  suspected  low  clay  content  of  the  carbon- 
ate aquifer.  Waters  from  1150-2600  meter  depths 
were  lower  in  Na:Cl  and  Mg:Cl  ratios  and  higher 
in  Ca:Cl  ratios  than  seawater,  similar  to  the  com- 
positions of  shallow  coastal  aquifers.  (Cassar-FRC) 
W8 1-03862 


THE  PREDICTION  OF  MINERAL  SOLUBILI- 
TIES IN  NATURAL  WATERS:  THE  NA-K-MG- 
CA-CL-S04-H20  SYSTEM  FROM  ZERO  TO 
HIGH  CONCENTRATION  AT  25C, 

California  Univ.,  San  Diego,  La  JoUa.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  IB. 

W8 1-03865 


DENITRIFICATION  AND  N20  PRODUCTION 
IN  NEAR-SHORE  MARINE  SEDIMENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

S.  Seitzinger,  S.  Nixon,  M.  E.  Q.  Pilson,  and  S. 

Burke. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No 

1 1,  p  1853-1860,  1980.  1  Fig,  3  Tab,  38  Ref 

Descriptors:  'Nitrogen  cycle,  'Denitrification, 
'Mineralization,  Estuaries,  Chemical  reactions, 
'Marine  sediments.  Sediments,  Nutrients,  Nitrogen 
compounds. 

Evolution  of  N2  and  N20  from  undisturbed  sedi- 
ment cores  from  Narragansett  Bay,  Rhode  Island, 
was  measured  in  gas-tight  chambers.  Denitrifica- 
tion rates  for  summer  temperatures  (23C)  were  on 
the  order  of  50  micromol  per  sq  meter  per  hour  for 
N2  and  about  0.2  micromol  per  sq  meter  per  hour 
for  N20.  This  nitrogen  flux  equals  about  half  the 
ammonium  flux  from  the  sediments  and  can  ac- 
count for  the  anomalously  low  N/P  and  high  O/N 
ratios  frequently  reported  for  benthic  nutrient 
fluxes.  N2  evolution  rates  varied  throughout  the  30 
day  experiment,  but  showed  no  consistent  trends. 
The  first  day,  rates  were  high,  as  the  N2  initially 
dissolved  in  the  pore  waters  was  removed.  When 
the  cores  were  irradiated  with  1  million  R  of 
gamma  radiation,  N2  flux  was  less  than  10%  of  the 
unirradiated  experiment,  evidence  that  the  N2  evo- 
lution was  caused  by  biological  production.  The 
approximate  composition  of  nitrogen  flux  from 
these  sediments  to  the  overlying  water  was:  ammo- 
nium, 59%;  N2,  29%;  dissolved  organic  nitrogen, 
7%;  nitrite  and  nitrate,  4%;  and  N20,  0.06%. 
These  findings  point  to  the  importance  of  denitrifi- 
cation in  the  coastal  marine  sediments  as  a  nitrogen 
sink  and  a  limiting  factor  in  primary  production. 
(Cassar-FRC) 
W81-03866 


THE  IONIC  ASSOCIATIONS  IN  CONTINEN- 
TAL WATERS.  (LES  ASSOCIATIONS  lONI- 
QUES  DANS  LES  EAUX  CONTINENTALES), 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

J-P.  Garmouze,  X.  Lazzaro,  and  G.  Llanos. 

Cahiers  O.R.S.T.O.M.,  Serie  Hydrobiologie,  Vol 

13,  No  1/2,  p  3-34,  1979-1980.  14  Fig,  20  Tab,  14 

Ref 

Descriptors:  'Inorganic  compounds,  'Lakes, 
•Mathematical  studies.  Carbon  dioxide.  Gypsum, 
Calcite,  Solutes,  Saturation,  Lake  Chad,  Bolivia, 
Chemical  interference,  'Dissolved  solids. 

Different  kinds  of  waters,  including  4  samples  from 
the  Lake  Chad  system  with  conductivities  of  225, 
450,  800  and  1250  micromhos  and  4  from  Lakes 
Titicaca  and  Poopo  with  conductivities  of  510, 
1400,  22000  and  65000  micromhos,  were  examined 
in  a  study  of  the  ionic  associations  in  continental 
waters.  In  these  waters,  the  ionic  associations 
which  were  considered  mainly  concern  CaC03, 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality — Group  3C 


CaS04,  MgC03  and  MgS04,  and  modify  the  de- 
velopmental conditions  of  some  physical  and 
chemical  processes  in  the  medium.  The  effects  of 
ionic  associations  were  studied  for  three  processes: 
the  regulation  of  dissolved  C02  and  the  atmos- 
pheric C02  pressure,  and  the  precipitation  of  cal- 
cite  and  of  gypsum.  For  concentrated  waters,  in- 
troduction of  a  correction  for  ionic  associations 
may  be  very  important.  The  regulation  of  dis- 
solved C02  via  the  atmospheric  C02  pressure  is 
greatly  affected  by  ionic  associations  when  the 
salinity  is  >  or  =  500  micromhos,  and  calculations 
require  corrections  for  this  effect.  The  conditions 
for  calcite  precipitation  are  usually  profoundly 
modified  by  ionic  associations  of  Ca(2-|-)  and 
C03(2-)  ions,  which  usually  appear  as  CaC03, 
CaS04  and  MgC03,  leading  to  an  overestimation 
of  the  product  of  ionic  activities,  and  the  calcula- 
tions for  calcite  precipitation  require  corrections. 
Gypsum  precipitation,  generally  occurring  in  con- 
centrated water,  also  requires  corrections.  Calcula- 
tion programs  were  developed  which  include  these 
corrections.  (Hertzoff-FRC) 
W81-03923 

2L.  Estuaries 


WATER   QUALITY   EVALUATION   -   AN   ES- 
TUARINE  CASE  STUDY, 

Army  Engineer  Div.  South  Pacific,  San  Francisco, 

CA. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-03654 


OCCURRENCE  OF  VIBRIO  CHOLERAE  SER- 
OTYPE Ol  IN  MARYLAND  AND  LOUISIANA 
ESTUARIES, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5A. 
W81-03848 


RATE  OF  MERCURY  LOSS  FROM  CONTAMI- 
NATED ESTUARINE  SEDIMENTS, 

Geological  Survey,  Woods  Hole,  MA. 

M.  H.  Bothner,  R.  A.  Jahnke,  M.  L.  Peterson,  and 

R.  Carpenter. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  2, 

p  273-285,  1980.  10  Fig,  4  Tab,  30  Ref. 

Descriptors:  'Mercury,  'Estuaries,  'Bellingham 
Bay,  Washington,  Industrial  wastes,  Chemical  in- 
dustry, Sediments,  Fluctuations,  Bays. 

The  temporal  decrease  of  total  mercury  in  sedi- 
ments was  monitored  at  three  sites  in  Bellingham 
Bay,  Washington,  near  a  chlor-alkali  plant  which  is 
the  industrial  source  of  mercury  contamination  in 
the  area.  The  sediment  samples  were  analyzed  for 
total  mercury  by  wet  chemical  oxidation  followed 
by  flameless  atomic  absorption.  The  observed  de- 
crease in  total  mercury  concentrations  between 
1970  and  1973  sampling  data  cannot  be  explained 
by  dilution  of  mercury-rich  sediment  with  sedi- 
ment low  in  mercury.  The  concentration  of  mer- 
cury appeared  to  decrease  with  a  half-time  of 
about  1.3  yr  after  the  primary  anthropogenic 
source  of  mercury  was  removed.  It  is  suggested 
that  the  removal  of  mercury  is  associated  with 
sediment  particles  transported  out  of  the  study 
area.  This  decrease  was  modeled  using  a  steady- 
state  mixing  model.  Mercury  concentrations  in 
anoxic  interstitial  waters  reached  3.5  micrograms/ 
liter,  which  is  126  times  higher  than  that  observed 
in  the  overlying  seawater.  High  mercury  fluxes 
were  associated  with  low  oxygen  levels  or  reduc- 
ing conditions  in  the  overlying  seawater.  No  flux 
was  measurable  from  oxidizing  interstitial  water 
having  mercury  concentrations  of  0.01  -  0.06  mi- 
crograms/liter.  (Baker-FRC) 
W81-03858 


DENITRinCATION  AND  N20  PRODUCTION 
IN  NEAR-SHORE  MARINE  SEDIMENTS, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2K. 

W8 1-03866 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


APPARATUS  FOR  DESALINATING  WATER, 

R.  E.  Diggs. 

U.S.  Patent  No  4,211,609,  18  p,  21  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  2,  p  608,  July  8,  1980. 

Descriptors:  'Patents,  'Desalination,  'Desalination 
apparatus,  'Solar  radiation.  Separation  techniques. 
Evaporation,  Water  vapor.  Distillation,  Vacuum 
conditions. 

An  apparatus  and  method  for  removing  contami- 
nants from  water  is  described.  Contaminated  water 
flows  across  a  grid  and  into  a  storage  tank.  The 
grid  utilizes  solar  energy  to  heat  that  water  to  a 
predetermined  temperature.  A  heat  transfer  struc- 
ture which  is  dome-shaped  and  receives  water 
from  the  storage  tank  and  a  preheater  means  utiliz- 
ing solar  energy  heats  the  water  to  a  further  prede- 
termined temperature.  An  evaporator  means  re- 
ceives the  heated  water  and  exposes  it  to  a  vacuum 
condition  so  that  the  temperature  of  the  water  is 
above  the  saturation  temperature.  The  water  is 
thus  vaporized,  and  solid  contaminants  dissolved 
therein  are  separated.  The  solids  are  deposited  on 
moving  belts  and  are  moved  into  a  solids  removal 
system.  The  solids  removal  system  comprises  trap 
door  pairs  upon  which  the  solids  are  deposited  and 
which  are  sequentially  opened  to  that  the  vacuum 
conditions  existing  in  the  evaporator  are  not  dis- 
turbed. Vapor  transferring  means  removes  the 
water  vapor  from  the  evaporator  and  transfers  it  to 
the  heat  transfer  structure  where  it  is  condensed  to 
form  distillate  which  is  free  of  solid  contaminants. 
Distillate  removal  means  then  removes  the  distil- 
late from  the  heat  transfer  structure  to  collection 
or  usage  means.  (Sinha-OEIS) 
W8 1-03683 


REVERSE  OSMOSIS  MEMBRANE, 

Matsushita  Electric  Industrial  Co.,  Ltd.,  Kadoma 

(Japan).  (Assignee). 

M.  Kitano,  I.  Sumita,  and  Y.  Sakamoto. 

U.S.  Patent  No  4,214,994,  8  p,  3  Fig,  8  Tab,  1  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  5,  p  1793,  July  29,  1980. 

Descriptors:  'Patents,  'Desalination,  'Membranes, 
'Semipermeable  membranes.  Water  treatment,  Sea 
water,  Desalination  apparatus,  Flow  rates. 

In  a  reverse  osmosis  membrane  of  the  structure  of 
Loeb's  membrane  for  use  to  purify  sea-water  into 
plain  water,  the  membrane  comprises  a  skin  layer 
as  an  active  layer  and  a  gel  layer  supports  the  skin 
layer.  An  improvement  of  flux,  that  is  the  (passing 
rate  of  purified  water)  is  achievable  by  burying  a 
porous  sheet,  such  as  plain-woven  cloth  or  non- 
woven  fabric,  in  the  gel  layer.  The  porous  sheet  is 
preferably  a  plain-woven  cloth  having  only  a  small 
elasticity,  namely  taffeta,  sheer  or  gauze  or  of  non- 
woven  fabric  of  small  elasticity.  A  suitable  thick- 
ness of  the  porous  sheet  depends  on  the  type  of 
weaving,  material  yarn  and  size  of  the  membrane, 
but  in  general,  the  thinner  the  gel  layer  is  the 
thinner  the  sheet  must  be,  in  order  that  the  porous 
sheet  is  entirely  buried  in  the  gel  layer.  (Sinha- 
OEIS) 
W8 1-03699 
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ASSESSMENT  OF  METHODOLOGY  RE- 
QUIRED TO  QUANTIFY  IRRIGATION 
RETURN  FLOWS, 

Montana   State  Univ.,   Bozeman.   Dept.   of  Civil 

Engineering. 

M.  E.  Nicklin,  and  R.  L.  Brustkern. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB8 1-2 18299, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 


Montana  Water  Resources  Research  Center,  Mon- 
tana State  University.  Report  114,  March,  1981.  23 
p,  5  Fig,  15  Ref  OWRT  A-120-MONT(1),  14-34- 
0001-9028. 

Descriptors:  'Irrigation-return  flow,  'Literature 
review,  Statistical  methods,  Hydrologic  models, 
Surface-groundwater  relations,  Semiarid  climates. 
Methodologies,  Quantification,  Beaverhead  River, 
Montana. 

Good  water  management  requires  that  all  available 
water  in  a  stream-aquifer  system  be  properly  ac- 
counted for.  In  the  semiarid  West  the  major  water 
demand  is  for  agricultural  irrigation.  Significant 
portions  of  diverted  irrigation  water  return  to  the 
stream.  The  amount  and  timing  of  irrigation  return 
flow  is  difficult  to  quantify.  The  study's  goals  were 
(1)  to  identify  the  existing  methodologies  for 
return  flow  quantification,  and  (2)  to  suggest  po- 
tential field  sites  that  might  be  appropriate  for  field 
testing  of  the  more  promising  methodologies.  An 
extensive  literature  review  revealed  that  most 
methodologies  applicable  to  irrigation  return  flow 
analysis  are  research  oriented  computer  models 
requiring  large  amount  of  hydrologic  data  for  their 
proper  operation.  Unfortunately,  the  data  needs 
are  difficult  to  provide  for  except  in  a  few  site 
specific  instances.  The  most  promising  study  site 
identified  for  methodology  evaluation  was  the  Bea- 
verhead River  near  Dillon,  Montana.  Preliminary 
data  analysis  suggests  that  significant  return  flows 
occur  during  both  the  irrigation  and  nonirrigation 
season.  Statistical  procedures  may  be  useful  in  es- 
tablishing relationships  between  irrigation  diver- 
sions and  return  flows.  A  more  analysis  utilizing 
additional  statistical  methods  is  recommended. 
W8 1-03724 


3C.  Use  Of  Water  Of  Impaired 
Quality 


INDUSTRIAL  WASTEWATER  REUSE:  COST 
ANALYSIS  AND  PRICING  STRATEGIES, 

Montgomery  (James  M.),  Pasadena,  CA. 
G.  P.  Treweek,  N.  Hixson,  P.  Teigen,  and  K.  Fox. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-215600, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Office  of  Water  Research  and  Technology  Report 
OWRT/RU-80/7,  April,  1981.  143  p,  21  Fig,  35 
Tab,  19  Ref,  3  Append.  OWRT-C-80259-R(No 
8817)(1),  14-34-0001-8817. 

Descriptors:  'Wastewater  renovation,  'Industrial 
water  use,  'Computer  models,  'Cost  analysis, 
'Pricing,  Advanced  wastewater  treatment,  Chemi- 
cal precipitation.  Cooling  towers,  Financial  feasi- 
bility, Market  value,  Reclaimed  water.  Regional 
planning.  Scaling,  Solubility  coefficient. 

The  reclamation  of  municipal  wastewater  and  its 
subsequent  reuse  is  prompted  by  one  or  more  of 
the  following  considerations:  (1)  Reuse  is  the  next 
'least-cost  source'  of  water  of  acceptable  quality; 
(2)  Fresh  water  supplies  are  scarce,  unreliable,  or 
allocated  to  high  quality  users;  (3)  Reuse  is  the 
most  cost-effective  means  of  effluent  disposal;  and 
(4)  Public  policy  encourages  or  mandates  reuse. 
Planning  facilities  and  preparing  cost  estimates  and 
pricing  strategies  for  wastewater  reclamation  and 
reuse  require  combining  the  steps  normally  associ- 
ated with  both  wastewater  treatment  and  water 
supply.  This  report  discusses  the  overall  planning 
procedures  for  a  wastewater  reclamation  and  reuse 
project,  with  emphasis  on  those  unique  steps  not 
generally  associated  with  a  facilities  plan.  Several 
computer  programs,  designed  to  speed  the  calcula- 
tions involved  in  determining  the  necessary 
wastewater  treatment  steps,  the  size  and  cost  of 
reclaimed  wastewater  delivery  systems,  and  pres- 
ent worth  calculations,  are  presented  as  a  means  to 
simplify  the  overall  planning  procedure.  The 
second  section  of  this  report  deals  with  the  devel- 
opment of  pricing  strategies  for  a  wastewater  rec- 
lamation and  reuse  project,  which  often  will  cross 
traditional  boundaries  between  fresh  water  distri- 
bution and  wastewater  collection  and  treatment. 
Also  presented  are  case  histories  which  illustrate 
the  application  of  the  previously  developed  com- 
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puter  programs  and  pricing  strategies.  (See  also 

W8 1-03602) 
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INDUSTRIAL  WASTEWATER  REUSE:  COST 
ANALYSIS  AND  PRICING  STRATEGIES:  AP- 
PENDICES, 

Montgomery  (James  M.),  Pasadena,  CA. 
G.  P.  Treweek,  N.  Hixson,  P.  Teigen,  and  K.  Fox. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-215618, 
Price  codes:  A14  in  paper  copy,  AOl  in  microfiche. 
Office  of  Water  Research  and  Technology  Report 
OWRT/RU-80/7,  April,  1981.  266  p,  14  Fig,  9 
Tab,  20  Ref.  OWRT-C-80259-R(No  8817)(1),  14- 
34-0001-8817. 

Descriptors:  'Wastewater  renovation,  'Industrial 
water  use,  'Computer  models,  'Cost  analysis, 
'Pricing,  Advanced  wastewater  treatment,  Chemi- 
cal precipitation,  Cooling  towers,  Financial  feasi- 
bility. Market  value,  Reclaimed  water.  Regional 
planning,  Scaling,  Solubility  coefficient. 

Two  computer  models,  CHEMTRT  and  REUSE, 
were  developed  to  assist  the  reuse  planner  in  ana- 
lyzing the  water  quality  and  quantity  constraints  in 
developing  a  wastewater  reclamation  and  reuse 
project.  Program  descriptions  and  listings  are  pre- 
sented in  this  appendix.  CHEMTRT  is  an  adapta- 
tion of  the  chemical  equilibrium  model 
REDEQL2,  which  was  developed  by  Drs.  Morel 
and  Morgan  at  the  California  Institute  of  Technol- 
ogy. The  model  provides  for  the  precipitation  of 
supersaturated  species,  the  complexation  of  ions, 
oxidation  and  reduction  reactions,  and  adsorption 
involving  some  35  cations  and  55  anions.  In  addi- 
tion to  analyzing  the  effluent  produced  from  var- 
ious treatment  steps,  CHEMTRT  can  model  the 
chemical  reactions  important  in  cooling  tower  and 
boiler  operations,  such  as  the  precipitation  of  su- 
persaturated species,  the  complexation  of  ions,  and 
the  effects  of  temperature  and  ionic  strength  on 
solubility.  Following  application  of  CHEMTRT 
for  determination  of  effluent  water  quality,  empha- 
sis shifts  to  the  REUSE  model  which  is  used  to 
screen  alternative  treatment  and  distribution  sys- 
tems. In  this  program,  the  available  effluent  quanti- 
ty is  distributed  to  the  known  demands  of  potential 
users,  as  provided  by  market  assessment.  In  the 
REUSE  model,  the  engineer  specifies  the  existing 
treatment  process  steps  at  the  wastewater  reclama- 
tion plant,  any  additions  to  these  treatment  steps, 
and  any  requirements  for  user  pretreatment  after 
receiving  the  reclaimed  effluent.  In  addition,  the 
engineer  specifies  the  basic  physical  layout  of  the 
distribution  system  along  with  reservoir  sizing  and 
costing.  The  REUSE  model  calculates  the  treat- 
ment and  delivery  system  capacity  and  cost, 
through  the  use  of  internally  stored  cost  curves. 
Following  the  calculations,  control  returns  to  the 
engineer  who  is  then  able  to  revise  the  treatment 
processes  and  the  physical  layout  to  investigate 
alternative  systems.  (See  also  W81-03601) 
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PRACTICAL  APPLICATIONS  FOR  REUSE  OF 
WASTEWATER, 

Japan  Sewage  Works  Agency,  Tokyo. 
T.  Kubo. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  331-362.  3  Fig,  14  Tab. 

Descriptors:  'Water  reuse,  'Water  resources  de- 
velopment, 'Water  supply,  'Municipal 
wastewater,  Water  quantity.  Water  quality,  Agri- 
culture, Industrial  water.  Economics,  Water  qual- 
ity standards,  Water  rights,  'Japan. 

The  maximum  available  water  in  Japan  in  a  dry 
year  is  333.3  billion  cu  m,  of  which  87.63  billion  cu 
m  is  used,  14%  for  municipal,  21%  for  industrial, 
and  65%  for  agricultural  purposes.  Municipal  and 
industrial  water  demand  is  expected  to  increase 
and  the  prohibition  of  groundwater  use  by  indus- 
tries and  delays  in  dam  construction  will  put  great 
pressure  on  water  supplies,  particularly  in  the  dry 
season.  Water  quantity  and  quality  concerns  are 


not  now  handled  in  an  integrated  manner,  but 
provisions  of  the  Comprehensive  Basin  Sewerage 
Plan  of  Sewerage  Act  2-2  address  the  problem. 
Water  conservation  can  have  the  benefits  of  delay- 
ing the  need  to  expand  the  water  supply,  and  the 
wastewater  treatment  facilities.  Total  municipal 
wastewater  discharge  in  Japan  is  6.17  billion  cu  m/ 
day  of  which  0.73  million  cu  m/day  are  directly 
reused  in  201  projects  by  the  municipal  wastewater 
treatment  plants,  and  0.16  million  cu  m/day  are 
used  in  22  projects,  mainly  irrigation  and  industrial 
cooling.  Increased  agricultural  use  is  considered 
possible,  but  it  is  not  intended  that  the  reused 
water  be  used  as  drinking  water.  The  problems  to 
be  considered  in  the  direct  reuse  of  municipal 
wastewater  include:  water  quality  standards;  eco- 
nomics and  energy  consumption  of  the  treatment 
and  transport  needed;  water  rights;  and  psycho- 
logical unacceptability  of  water  reuse.  (Brambley- 
SRC) 
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PUBLIC  EVALUATION  OF  WASTEWATER 
REUSE  OPTIONS, 

California  Univ.,  Berkeley.  Dept.  of  Social  and 
Administrative  Health  Services. 
W.  H.  Bruvold,  and  J.  Crook. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-218539, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Office  of  Water  Research  and  Technology,  Report 
No  OWRT/RU-80/2,  October,  1980.  77  p,  29  Tab, 
16  Ref,  Append.  OWRT-R-0015(No  7813)(1),  14- 
34-0001-7813. 

Descriptors:  'Attitudes,  'Public  opinion,  'Water 
reuse,  'Reclaimed  water.  Public  health, 
Wastewater  disposal.  Wastewater  renovation. 
Public  participation,  Social  aspects.  Planning, 
Bond  issues.  Decision  making.  Environmental 
policy,  Economic  aspects,  California. 

This  research  assessed  how  individual  sociodemo- 
graphic  and  belief  variables  related  to  personal 
attitudes  toward  reclaimed  water,  how  140  re- 
spondents within  each  of  ten  selected  California 
cities  ranked  and  evaluated  specific  proposed  op- 
tions for  reuse  or  disposal  of  wastewater,  and 
generalities  in  option  rankings  across  the  ten  cities 
surveyed.  Respondents  were  presented  a  detailed 
analysis  of  three  wastewater  treatment  and  reuse 
options  for  their  community  that  covered  the  envi- 
ronmental, health  and  economic  impacts  of  each 
option  in  a  balanced  and  factual  manner.  Personal 
attitudes  were  assessed  using  a  previously  devel- 
oped scale  that  dealt  with  the  direct  reuse  of 
reclaimed  water.  Younger,  more  affluent,  more 
highly  educated  respondents  who  had  previously 
considered  the  use  of  reclaimed  water  had  more 
favorable  attitudes  than  older,  less  affluent,  less 
educated  respondents  who  had  personally  not  con- 
sidered the  use  of  reclaimed  water.  Further,  re- 
spondents who  believe  that  there  was  a  water 
supply  shortage,  that  modern  technology  was  ca- 
pable of  treating  wastewater,  that  public  health 
officials  would  approve  certain  uses  of  reclaimed 
water,  and  that  using  reclaimed  water  would  bene- 
fit the  economy,  were  more  favorable  in  their 
attitudes.  Overall,  the  results  showed  that  respond- 
ents favored  options  that  protected  public  health, 
enhanced  the  environment,  and  conserved  scarce 
water  resources. 
W81-03726 


RE-UTILIZATION  OF  MUNICIPAL 

WASTEWATER  SLUDGES  -  METALS  AND  NI- 
TRATE, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  5E. 
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IRRIGATION  OF  CORN  WITH  MUNICIPAL 
EFFLUENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

A.  R.  Overman. 

Transactions  of  the  ASAE,  Vol  24,  No  1,  p  74-76, 

80,  January-February,  1981.  8  Fig,  3  Tab,  5  Ref 

Descriptors:  'Wastewater  irrigation,  'Corn,  Trick- 
le irrigation.  Irrigation,  Nutrients,  Land  disposal. 


Uptake,  Nitrogen,  Phosphates,  Potassium,  Agricul- 
tural engineering,  'Impaired  water  use. 

A  study  was  performed  to  obtain  information  on 
yield  response  and  nutrient  recovery  of  corn  silage 
at  two  row  spacings  and  various  application  rates 
of  treated  municipal  wastewater.  Nutrient  compo- 
sition in  Kg/ha/cm  of  the  secondary  effluent  from 
the  trickling  filter  was  Ca  6.4,  Na  5.5,  Mg,  1.75,  N 
2.6,  P  0.94,  K  0.75,  Fe  0.12  and  Zn  0.035,  with  an 
average  pH  of  7.2  and  CI  content  of  51  mg/liter. 
Effluent  nitrogen  was  52%  HN4-N,  10%  N03-N, 
and  38%  organic-N.  BOD  was  49  mg/L,  total 
solids  303  mg/L  and  suspended  solids  39  mg/L. 
The  corn  grew  well  under  effluent  irrigation. 
Yields  and  nutrient  uptake  increased  with  irriga- 
tion rate,  while  dry  matter  content  and  nutrient 
content  of  the  silage  remained  essentially  constant. 
Crop  uptake  of  N,  P,  and  K  was  slightly  higher  for 
the  narrow  rows  except  at  the  lowest  irrigation 
rate  of  5  cm/week.  Competition  from  weeds  was 
less  at  higher  irrigation  rates  and  for  the  narrow 
rows.  Weed  control  by  cultivation  or  with  herbi- 
cides would  be  desirable.  (Baker-FRC) 
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SEASONAL  GROWTH  AND  ACCUMULATION 
OF  NITROGEN,  PHOSPHORUS,  AND  POTAS- 
SIUM BY  ORCHARDGRASS  IRRIGATED 
WITH  MUNICIPAL  WASTE  WATER, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

A.  J.  Palazzo. 

Journal  of  Environmental  Quality,  Vol  10,  No  1,  p 

64-68,  January/March,  1981.  4  Fig,  3  Tab,  23  Ref. 

Descriptors:  'Wastewater  irrigation,  'Essential  nu- 
trients, 'Orchardgrass,  'Water  reuse.  Wastewater, 
Nitrogen,  Phosphorus,  Irrigation,  Spray  irrigation. 
Nutrients,  Wastewater  renovation.  Wastewater 
management.  Wastewater  disposal,  'Impaired 
water  use. 

This  study  was  designed  to  identify  the  peak 
growth  and  nutrient  accumulation  periods  of  a 
forage  grass  irrigated  with  municipal  waste  water. 
The  site  was  prepared  and  seeded  in  August  1977 
with  orchardgrass.  During  soil  preparation  3 
metric  tons/ha  of  dolomite  limestone  and  50  and 
100  kg/ha  of  N  and  K,  respectively,  were  added. 
Domestic  sewage  from  the  town  of  Hanover  was 
given  primary  treatment  and  applied  by  spray  irri- 
gation from  May  to  October  in  1978  and  from  May 
to  September  during  1979.  Waste  water  was  ap- 
plied at  a  rate  of  7.5  cm/week.  Sufficient  amounts 
of  N  and  P  were  supplied  by  the  waste  water 
applications  to  avoid  nutritional  deficiencies  of 
these  elements  which  would  have  disrupted 
growth  of  the  plants.  Dry  matter  accumulation  for 
both  years  leveled  off  after  31  days  of  growth 
during  the  first  harvest  period.  There  were  no 
significant  differences  in  total  plant  yields  between 
1978  and  1979.  For  maximum  yields  and  nutrients 
removal,  it  is  suggested  that  orchardgrass  be  ini- 
tially harvested  at  the  early  heading  stage  of 
growth  in  the  spring.  Subsequent  harvests  should 
be  performed  at  5-  to  6-week  intervals.  Since  the 
average  daily  dry  matter,  N  and  P  accumulation 
were  highest  during  the  first  harvest  period,  it  is 
suggested  that  this  time  would  be  ideal  for  increas- 
ing the  application  rate,  thus  using  the  excess  waste 
water  which  otherwise  would  have  to  be  stored 
during  the  winter  season.  (Baker-FRC) 
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INTERACTION  BETWEEN  HIGH  LEVELS  OF 
APPLIED  HEAVY  METALS  AND  INDIG- 
ENOUS SOIL  MANGANESE, 

Science  and  Education  Administration,  Beltsville, 

MD.  Fruit  Lab. 

R.  F.  Korcak,  and  D.  S.  Fanning. 

Journal  of  Environmental  Quality,  Vol  10,  No  1,  p 

69-72,  January/March,  1981.  3  Tab,  11  Ref. 

Descriptors:  'Manganese,  'Plant  tissues, 
'Wastewater  disposal,  'Heavy  metals, 
Wastewater,  Zinc,  Copper,  Cadmium,  Nickel, 
Wastewater  renovation.  Land  disposal. 
Wastewater  management,  'Impaired  water  use. 

High  levels  of  Mn  found  in  the  tissues  of  plants 
grown  on  soils  treated  with  sewage  sludges  were 
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investigated.  Twelve  soil  materials  were  used  in 
the  study.  Six  of  these  were  surface  and  six,  subsur- 
face samples.  The  soils  were  amended  with  vary- 
ing rates  of  a  composite  of  Cd,  Cu,  Ni,  and  Zn 
sulfate  salts  at  rates  equivalent  to  the  total  amounts 
of  these  metals  present  in  a  digested  sewage  sludge, 
applied  at  a  rate  of  224  dry  metric  tons/ha.  With 
the  application  of  Cd,  Cu,  Ni,  and  Zn  as  metal  salts 
or  as  sewage  sludge,  the  plant  tissue  levels  of  Mn 
increased.  The  increases  in  Mn  content  were  great- 
er in  unlimed  than  in  limed  soils.  The  elevation  of 
Mn  levels  was  directly  related  to  the  indigenous 
levels  of  soil  Mn.  It  is  noted  that  the  obvious 
relationship  between  rate  of  heavy  metal  applica- 
tion and  indigenous  soil  Mn  may  influence  proce- 
dures and  policies  regarding  dispositin  of  waste. 
(Baker-FRC) 
W81-03829 


BIOMASS  PRODUCTION  ON  SANDY  DE- 
SERTS USING  HIGHLY  SALINE  WATER, 

Karachi  Univ.  (Pakistan). 

R.  Ahmad,  and  Z.  N.  Abdullah. 

Biotechnology  and  Bioengineering,  Vol  22,  No  10, 

(Symposium),  p  121-124,  1980.  2  Tab,  5  Ref. 

Descriptors:  'Deserts,  'Saline  water,  'Irrigation 
water,  Crops,  Biomass,  'Impaired  water  use.  Plant 
growth.  Sand,  Arid  lands,  Karachi,  'Pakistan,  Ag- 
riculture, Halophytes,  Sugar  beets,  Wheat,  Cotton, 
Com,  Potatoes. 

Irrigation  water  equivalent  in  salinity  to  half  that 
of  sea  water  was  used  to  produce  crops  in  desert 
sand.  The  techniques  and  chemical  additives  used 
were  described  in  previous  papers.  Crops  and  their 
optimum  salinity  of  irrigation  water  were  as  fol- 
lows; cotton  seeds  and  lint  (M-lOO  variety),  4000 
ppm;  maize  foliage,  1200  ppm,  with  better  results 
at  3600  and  6800  ppm  than  at  0  ppm;  sugar  beet 
foliage  and  tubers,  4000  ppm,  with  better  results  at 
8000  and  12000  ppm  than  at  0  ppm;  wheat  seeds, 
2000  ppm,  with  acceptable  production  at  4000 
ppm.  Crops  which  decreased  in  production  with 
any  salinity  increases  over  0  ppm  were  cotton  (D-9 
variety),  maize  seeds,  and  potato  tubers.  (Cassar- 
FRC) 
W81-03913 

3D.  Conseryation  In  Domestic  and 
Municipal  Use 


THE  IMPACT  OF  BEHAVIORAL  FACTORS 
ON  RESIDENTIAL  WATER  CONSERVATION, 

Oklahoma  State  Univ.,  Stillwater.  Coll.  of  Business 

Administration. 

J.  C.  Mowen,  and  R.  D.  Middlemist. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-215659, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

Oklahoma   Water   Resources   Research   Institute, 

Oklahoma   State   University    Project   Completion 

Report,  December,  1980.  71  p,  6  Fig,  8  Tab,  74 

Ref,  2  Append.  OWRT-C-90220-C-(No  9450)(1), 

14-34-0001-9450. 

Descriptors:  Behavior,  Urban  planning,  'Water 
conservation,  'Water  supply,  'Water  scarcity, 
•Surveys,  'Water  use,  Water  deficit.  Human  popu- 
lation, Conservation,  Water  demand,  Water  short- 
age. Water  allocation.  Resource  allocation.  Water 
measurement.  Water  metering.  Water  manage- 
ment, Resources  management.  Water  require- 
ments,  Drinking   water,   Potential   water  supply. 

This  study  was  an  initial  effort  in  establishing  an 
understanding  of  the  behavioral  factors  influencing 
water  consumption,  was  conducted  in  Stilwater, 
Oklahoma,  where  a  temporary  water  shortage  ex- 
isted, and  was  conducted  in  three  stages  (experi- 
mental, pre-  and  post-experimental).  It  tested  the 
efficacy  of  several  practical  approaches  that  would 
be  implemented  by  water  agencies  to  achieve  tem- 
porary reductions  in  residential  water  consumption 
during  short-term  water  shortages.  The  complete 
factorial  field  experiment  tested  the  effects  of  three 
variables  on  water  consumption  of  200  randomly- 
selected  families:  (1)  informed/not  informed  re- 
garding their  weekly  water  use;  (2)  given/not 
given  a  weekly  reminder  to  conserve  water;  (3) 


either  one  adult  or  the  entire  family  signed  a 
pledge  to  reduce  their  water  consumption  by  10%. 
The  major  finding  revealed  that  use  of  either  (1)  or 
(2)  reduced  water  consumption  by  14.4-24.6%,  but 
use  of  (1)  and  (2)  together  failed  to  reduce  water 
consumption.  Implications  of  the  results  of  this 
study  for  municipalities  in  their  water  planning 
efforts  are  discussed.  (Zielinski-IPA) 
W8 1-03607 


3F.  Conservation  In  Agriculture 


URBAN  LAWN  IRRIGATION  AND  MANAGE- 
MENT PRACTICES  FOR  WATER  SAVING 
WITH  MINIMUM  EFFECT  ON  LAWN  QUAL- 
ITY, 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-03604 


PROTECTIVE  HOUSING  FOR  IRRIGATION 
SPRINKLERS, 

Anthony  Mfg.  Corp.,  Azusa,  CA.  (Assignee). 
M.  Choi. 

U.S.  Patent  No  4,212,426,  6  p,  4  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  3,  p  901,  July  15,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation. Application  equipment.  Irrigation  efficien- 
cy. Irrigation  operation. 

A  protective  housing  is  provided  which  entirely 
encloses  an  impact  drive  irrigation  sprinkler  to 
prevent  adjacent  vegetation  from  interfering  with 
normal  operation  of  the  sprinkler  and  to  minimize 
damage  due  to  vandalizing.  In  the  case  of  pop-up 
type  sprinklers,  a  lower  portion  of  the  housing  is 
tapered  to  enhance  the  ability  of  the  sprinkler  to 
move  axially  through  vegetation,  such  as  ivy  and 
the  like,  and  the  housing  is  arranged  to  entirely 
enclose  the  sprinkler  in  all  operating  and  non- 
operating  positions.  (Sinha-OEIS) 
W81-03675 


SPRINKLER  CONTROL  VALVE, 

F.  N.  Palma. 

U.S.  Patent  No  4,210,169,  6  p,  11  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  1,  p  113,  July  1,  1980. 

Descriptors:  'Patents,  'Sprinkler  irrigation,  'Ap- 
plication equipment,  Irrigation  practices.  Irrigation 
efficiency.  Flow  control.  Valves,  Water  delivery. 

A  control  valve  for  a  water  sprinkler  has  a  passage 
through  it  and  a  rotary  member  under  the  control 
of  a  stepping  motor  or  equivalent  rotatable  to 
increase  and  decrease  the  area  of  the  passage.  A 
sensor  detects  the  output  pressure  at  the  valve  and 
at  a  predetermined  pressure  reverses  the  direction 
of  rotation  of  the  stepping  motor  and  rotary 
member.  The  valve  is  designed  to  progressively 
meter  increasing  amounts  of  water  until  the  upper 
output  pressure  is  reached,  then  progressively 
meter  decreasing  amounts  of  water  until  a  lower 
output  pressure  is  reached  and  then  to  repeat  the 
cycle.  It  is  necessary,  in  order  for  such  a  valve  to 
operate  in  conjunction  with  the  supply  pump  and 
the  sprinkler  head,  that  the  predetermined  upper 
output  pressure  at  the  valve  be  less  than  the  pump 
rating  and  greater  than  the  pressure  required  at  the 
sprinkler  head  to  cause  the  latter  to  reorient  itself 
The  valve,  operating  in  this  way,  delivers  to  the 
sprinkler  head,  water  with  a  regular  and  predict- 
able pattern  of  pressure  variation  and  pressure 
maximum.  This  allows  predictable  operation  of  the 
sprinkler  head  and  predictable  water  delivery  at 
each  position.  (Sinha-OEIS) 
W81-03685 


IRRIGATION  VALVE  DEVICE, 

G.  Beckmann. 

U.S.  Patent  No  4,214,701,  11  p,  8  Fig,  1  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  5,  p  1698,  July  29,  1980. 


Descriptors:  'Patents,  'Irrigation,  'Irrigation  prac- 
tices. Irrigation  efficiency.  Application  equipmeiit. 
Irrigation  operation  and  maintenance,  Valves,  Drip 
irrigation,  Swellable  material. 

An  irrigation  valve  device  includes  a  swellable 
member  and  a  support  to  permit  moisture  to  reach 
the  swellable  member.  Part  of  the  support  can  be 
buried  in  the  ground  to  an  adjustable  extent  to 
vary  the  amount  of  moisture  reaching  the  swella- 
ble member.  The  swellable  member  acts  on  irrigat- 
ing water  supply  to  control  the  amount  of  irriga- 
tion water  in  response  to  the  degree  of  swelling. 
The  swellable  member  is  of  plastic  material,  par- 
ticularly polyurethane  gel.  Polyurethane  gel  has  an 
extraordinarily  large  swellability  so  that  even  very 
small  swellable  members  can  bring  about  large 
valve-actuating  distances  and  forces.  Desirably,  the 
swellable  material  is  accommodated  in  a  perforated 
sleeve  serving  as  the  valve  member  and  acts  on  a 
pinchable  hose  which  is  passed  through  the  sleeve. 
By  inserting  the  sleeve  in  the  earth  to  a  greater  or 
smaller  extent,  one  then  obtains  an  effect  of  adjust- 
ment that  is  similar  to  that  with  a  wooden  swella- 
ble member.  (Sinha-OEIS) 
W81-03692 


DITCH  WATER  CLEANING  APPARATUS, 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-03696 


DRIP  LEVEL  IRRIGATION, 

Hydro-Plan  Engineering  Ltd.,  Tel  Aviv  (Israel). 

(Assignee). 

R.  Mehoudar. 

U.S.  Patent  No  4,215,822,   10  p,   14  Fig,  5  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  997,  No  1,  p  137,  August  5,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Application 
equipment.  Irrigation  practices.  Irrigation  efficien- 
cy. Flow  control,  'Drip  irrigation. 

The  invention  is  based  on  the  results  of  an  analysis 
of  the  factors  which  govern  the  attaining  of  an 
adequate  pressure  loss  by  flow  through  an  emitter 
unit  of  a  liquid,  initially  at  an  elevated  supply 
pressure,  and  its  being  subjected  to  successive  en- 
counters with  resistance  elements.  The  emitter  unit 
comprises  a  wall  defining  an  elongated  flowpath, 
an  inlet  and  an  outlet  for  the  unit,  a  connector  for 
coupling  the  unit  to  an  irrigation  installation,  and 
two  sets  of  oppositely  directed  baffles  projecting 
into  the  flowpath.  The  baffles  of  one  set  are  respec- 
tively directed  towards  the  inter-baffle  regions  of 
the  opposite  set,  and  the  tip  of  each  baffle  is 
substantially  aligned  with  the  tips  of  the  opposite 
pair  of  adjacent  baffles.  (Sinha-OEIS) 
W81-03700 


ASSESSMENT  OF  METHODOLOGY  RE- 
QUIRED TO  QUANTIFY  IRRIGATION 
RETURN  FLOWS, 

Montana  State  Univ.,   Bozeman.   Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  3B. 

W81-03724 


WIND-POWERED  IRRIGATION  TAILWATER 
SYSTEM:  SIZING  THE  WIND  TURBINE  AND 
STORAGE  PIT, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agron- 
omy. 

L.  J.  Hagen,  and  M.  Sharif 

Transactions  of  the  ASAE,  Vol  24,  No  1,  p  103- 
106,  112,  January/February,  1981.  6  Fig,  2  Tab,  14 
Ref 

Descriptors:  'Irrigation,  'Wind,  Computers,  Simu- 
lation, Runoff,  Pumping,  Turbines,  Pump  turbines. 
Water  reuse,  'Wind-powered  turbine. 

Factors  to  be  considered  in  developing  a  successful 
wind-powered  irrigation  tailwater  system  are  re- 
viewed. Specifically  one  must  select  an  operational 
mode  of  the  wind  turbine  and  pump,  a  method  for 
conveyance  and  application  of  the  tailwater,  and 
the  size  of  wind  turbine  and  storage  pit  to  be  used. 
All  the  choices  are  interdependent.  Computer  sim- 
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ulation  was  used  in  this  report  to  aid  in  sizing  the 
wind  turbine  and  storage  pit  of  a  wholly  wind- 
powered  system.  Long-term  relationships  among 
the  monthly  runoff  volume,  runoff  pumped,  wind 
turbine  pumping  capacity,  and  pit  storage  capacity 
were  determined  for  western  Kansas.  The  wind 
turbine  pumping  capacity  during  July  and  August 
averaged  0.5  liters  per  second  per  square  meter  of 
swept  area  of  wind  turbine  with  a  5  m  head. 
However,  the  ratio  of  runoff  pumped  to  runoff 
volume  depended  on  wind  turbine  size  relative  to 
runoff  volume  and  pit  capacity.  An  increase  in  pit 
storage  capacity  from  5  to  15%  of  monthly  runoff 
volume  increased  this  ratio  by  5  to  8%.  Since  the 
pit  was  occasionally  empty,  runoff  pumped  volume 
was  usually  less  than  the  wind  turbine  pumping 
capacity.  Daily  cyclic  variations  in  runoff  did  not 
change  the  ratio  of  runoff  pumped  to  runoff 
volume  significantly,  but  stopping  runoff  for  up  to 
10%  of  the  month  when  the  pit  was  full  increased 
the  ratio  by  3-6%  at  Dodge  City.  (Baker-FRC) 
W8 1-03762 


COMPUTER  SIMULATION  AND  MAPPING 
OF  MONTHLY  IRRIGATION  REQUIRE- 
MENTS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Agricultural  En- 
gineering. 

K.  P.  Yang,  W.  Wong,  and  T.  Liang. 
Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1468- 
1472,  November/December,  1980.  8  Fig,  1  Tab,  7 
Ref. 

Descriptors:  'Simulation  analysis,  'Irrigation  prac- 
tices, 'Mathematical  models,  Mapping,  Hydrologic 
budget.  Computer  models,  Forecasting,  Irrigation 
efficiency.  Model  studies,  Oahu,  'Hawaii,  Soil 
moisture.  Hydrology,  Agriculture,  Runoff 

Monthly  irrigation  requirements  for  the  island  of 
Oahu,  Hawaii,  were  simulated  by  computer.  The 
system  produces  maps  of  irrigation  requirements 
and  surface  runoff  for  each  of  68  areas.  One  exam- 
ple is  presented  in  the  paper.  A  symbol  on  the  map 
for  each  4  hectare  area  indicates  the  monthly  irri- 
gation requirement.  Items  comprising  the  data  base 
were  island  code,  map  number,  x  and  y  coordi- 
nates, hydrographic  area,  state  boundary,  owner- 
ship, present  use,  precipitation,  elevation,  and  soil 
physical  properties.  (Cassar-FRC) 
W8 1-03768 


COMPUTER  SIMULATION  OF  SPRINKLER 
IRRIGATION  PRACTICES  FOR  MINNESOTA, 

Department  of  Agriculture,  Morris,  MN. 
A.  S.  Dylla,  H.  Shull,  and  D.  R.  Timmons. 
Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1419- 
1423,  November/December,  1980.  3  Fig,  1  Tab,  12 
Ref 

Descriptors:  'Irrigation  practices.  Computers, 
•Sprinkler  irrigation.  Droughts,  'Minnesota,  Soil 
moisture.  Corn,  Agriculture,  Crops. 

Sprinkler  irrigation  practices  for  droughty,  sandy 
soils  in  west  central  Minnesota  were  simulated  by 
computer.  Best  results  in  growing  corn  were  ob- 
tained by  consistent  uniform  application  of  small 
amounts  of  irrigation  water  within  two  days  time 
or  less  when  the  soil  moisture  deficit  was  about 
40%  of  the  available  water  capacity.  This  mini- 
mized percolation  and  nitrate  leaching  losses  into 
the  groundwater  aquifer  and  allowed  for  probable 
rainfall  after  irrigation.  A  table  lists  the  irrigation 
thresholds  (41  and  25  mm),  distribution  uniformity 
coefficients  (0.85,  0.75,  and  0.65),  net  irrigations 
(6.4,  12.7  and  25,4  mm),  irrigation  times  (1,  2,  or  4 
days),  seasonal  percolation,  annual  irrigation 
amount,  percentage  drought  area,  and  average 
drought  days  included  in  the  simulation.  (Cassar- 
FRC) 
W8 1-03770 


COMPUTERIZED    SCHEDULING    OF    COM- 
PLEX IRRIGATION  SYSTEMS, 

Technion-Israel    Inst,   of  Tech.,   Haifa.    Dept.   of 

Agricultural  Engineering. 

I.  Amir,  E.  Gofman,  S.  Pleban,  D.  Nir,  and  M. 

Rodeh. 


Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1413- 
1418,  1423,  November/December,  1980.  2  Fig,  5 
Tab,  7  Ref 

Descriptors:  'Computer  programs,  'Irrigation, 
'Agriculture,  Sprinkler  irrigation.  Water  convey- 
ance. Water  demand,  'Irrigation  scheduling.  Case 
studies.  Cotton,  'Israel. 

An  interactive  computerized  aid  to  preparing  hy- 
draulic-checked irrigation  time  tables  is  presented. 
It  is  constructed  as  a  tree  of  paths,  each  path  being 
comprised  of  several  options.  At  every  stage  of  the 
searching  process,  the  computer  presents  alterna- 
tives and  the  farmer  chooses  the  path  appropriate 
to  his  needs.  The  system  is  applied  to  a  case  study- 
a  sprinkler  irrigating  a  58  hectare  cotton  field  in 
Israel.  After  introducing  the  number  and  nature  of 
pipes,  nodes,  pumps,  and  sources,  the  network 
solver  was  calibrated  by  comparing  observed  and 
calculated  local  head  losses.  Plans  for  a  12-day 
program  were  evaluated,  and  it  was  decided  that 
an  11  day  irrigation  with  a  'dry  day'  for  pump 
maintenance  was  optimum.  The  computer  solution 
showed  several  areas  where  the  network  needed 
improvements,  which,  when  implemented,  resulted 
in  a  10-day  interval.  (Cassar-FRC) 
W8 1-03772 


LOWER    KHALIS    IRRIGATION    PROJECT   - 
IRAQ, 

ICI  Fibers  (England). 

For  primary  bibliographic  entry  see  Field  8A. 
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RIVERINE  CASE  STUDY  -  COLUMBIA  RIVER, 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 
R.  J.  Hopman. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 
Evaluation,  22-24  January,  1980,  Tampa,  Florida. 
Army  Corps  of  Engineers,  Committee  on  Water 
Quality,  Washington,  DC,  paper  19.  11  p,  9  Ref 

Descriptors:  'Channel  improvement,  'Dredging, 
'Waste  disposal,  'Flow-lane  disposal.  Rivers,  Ero- 
sion control.  Groins,  Environmental  effects,  'Co- 
lumbia River. 

A  concept  of  placing  Columbia  River  dredged 
material  in  water  near  the  channel  has  been  devel- 
oped with  the  idea  there  would  be  less  adverse 
impact  on  uplands,  wetlands  and  aquatic  life  forms 
and  the  associated  fisheries.  Flow-lane  disposal  or 
flow-lane  dispersion  are  the  terms  used  to  refer  to 
this  concept.  In  general,  flow-lane  disposal  has 
been  limited  to  the  same  bar  or  reach  of  river  and 
depths  of  water.  Disposal  into  20  to  40  ft  of  water 
is  of  utmost  importance,  because  of  adverse  bio- 
logical impacts  in  shallower  depths,  and  excessive 
erosion  in  depths  greater  than  40  ft.  Flow-lane 
disposal  was  found  to  be  environmentally  sound 
for  clean  dredge  materials.  Placement  of  dredged 
materials  into  strategically  selected  flow-lane  dis- 
posal areas  can  prevent  erosion  to  banklines,  is- 
lands, and  the  river  bed  itself.  Flow-lane  disposal 
could  produce  material  for  temporary  submerged 
groins.  The  effectiveness  of  submerged  groins  in 
providing  increased  water  depth,  although  tempo- 
rary, without  the  normally  required  dredging  and 
disposal  operation  may  someday  prove  exciting 
both  as  a  means  of  reducing  channel  maintenance 
costs  and  lessening  environmental  concerns  associ- 
ated with  dredging  operations.  (Moore-SRC) 
W8 1-03655 


FOUR  RIVER  BASIN  PROJECT, 

Army  Engineer  District,  Jacksonville,  FL. 

M.  G  Davis. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 


Army  Corps  of  Engineers,  Committee  on  Water 
Quality,  Washington,  DC,  paper  25.  5  p. 

Descriptors:  'Flood  control,  'Flood-control  stor- 
age, 'Water  supply  development,  'Water  re- 
sources development,  Groundwater,  Water  conser- 
vation. Canals,  Water  quality.  River  basin  develop- 
ment, Florida,  Oklawaha  River,  Withlacoochee 
River,  Hillsborough  River,  Peace  River. 

The  Four  River  Basins  Project  in  Florida  was 
authorized  in  1962.  The  flood  control  project  was 
named  after  the  four  major  rivers  within  the  pro- 
ject area:  the  Oklawaha,  Withlacoochee,  Hillsbor- 
ough, and  Peace  Rivers.  These  streams  and  their 
tributaries  drain  about  6,100  sq  mi.  Also  included 
were  plans  to  solve  special  area  problems  at  Lake 
Tarpon,  the  Anclote  River  and  Masarytown.  The 
project  addresses  the  majority  of  the  area-wide 
flood  problems  through  flood  detention  areas  stra- 
tegically located  in  the  Hillsborough,  Withlacoo- 
chee, and  Little  Withlacoochee  Rivers  and  their 
tributaries.  Through  the  use  of  levees  and  control 
structures,  flood  waters  can  be  intercepted  and 
temporarily  detained  until  the  river  levels  down- 
stream recede.  Much  has  been  accomplished  since 
work  began  in  1966,  but  much  remains  to  be  done. 
Recently  a  new  study  was  conducted  to  determine 
if  the  Four  River  Basins  Project  could  be  modified 
or  extended  to  include  water  supply.  Based  on 
future  needs,  17  promising  alternatives  were  identi- 
fied. Two  composite  plans  were  developed  from 
the  17  alternatives  to  supply  needed  water  for  the 
area  through  2035.  (Moore-SRC) 
W8 1-03659 


4B.  Groundwater  Management 


DOMESTIC  WATER  SUPPLIES  FROM 
GROUND  WATER  IN  EASTERN  NIGERIA, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Civil  Engineering. 

N.  Egbuniwe. 

Aqua,  No  9/10,  p  11-13,  1980.  2  Fig,  4  Tab,  5  Ref. 

Descriptors:  'Groundwater,  'Nigeria,  'Water 
supply.  Potential  water  supply.  Water  supply  de- 
velopment, Groundwater  mining,  Water  resources 
development,  Boreholes,  Wells. 

Groundwater  supplies  are  seen  as  the  only  eco- 
nomical method  of  meeting  the  water  supply  needs 
of  the  communities  of  the  Anambra  State  in  eastern 
Nigeria  both  now  and  in  the  future.  Groundwater 
is  exploited  naturally  through  springs  and  artificial- 
ly through  boreholes  and  shallow  wells.  The  oc- 
currence and  distribution  of  groundwater  in  the 
state  are  related  to  the  geological  formations.  Most 
of  the  state  is  underlain  by  sedimentary  rocks. 
Physical,  chemical  and  biological  characteristics  of 
samples  from  some  boreholes  are  detailed.  In  gen- 
eral, water  from  deep  boreholes  meets  the  WHO 
standards  for  drinking  water.  Water  from  deep 
boreholes  is  soft  and  acidic,  and  iron  occurs  in  high 
amounts  in  some  areas.  The  water  from  shallow 
wells  is  generally  polluted.  The  water  frequently 
appears  clear  and  attractive  for  human  consump- 
tion, but  waterborne  disease  is  endemic,  including 
infective  hepatitis,  bacillary  and  amoebic  dysen- 
tery, and  diarrhea.  Wells  are  frequently  located 
near  pit  latrines,  soakaway  pits  and  refuse  dumps. 
Improved  sanitation  measures  should  reduce  such 
pollution.  (Baker-FRC) 
W8 1-039 17 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


CHANGES  IN  STREAMFLOW  FOLLOWING 
TIMBER  HARVEST  IN  SOUTHWESTERN 
OREGON, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR.  Forestry  Sciences  Lab. 
R.  D.  Harr,  R.  L.  Fredriksen,  and  J.  Rothacher. 
Forest  Service,  Pacific  Northwest  Forest  and 
Range  Experiment  Station,  Portland,  Oregon,  Re- 
search Paper  PNW-249,  February,  1979.  23  p,  12 
Fig,  6  Tab,  26  Ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


Descriptors:  *Streamflow,  'Logging,  'Clear-cut- 
ting, 'Water  yield.  Overland  flow,  Forest  manage- 
ment. Flood  peak.  Seasonal  distribution.  Soil  com- 
paction. Soil  erosion,  Soil  water.  Forest  water- 
sheds, 'Oregon. 

Changes  in  streamflow  after  complete  clearcutting, 
small  patch  clearcutting,  and  shelterwood  cutting 
were  determined  for  three  small  watersheds  in 
southwestern  Oregon.  The  first  year  increase  in 
annual  yield  was  36  cm  (39%),  and  increases  aver- 
aged 29  cm  (43%)  for  5  years  in  a  watershed  that 
was  completely  clearcut.  Increases  averaged  6-9 
cm  (8-14%)  in  the  other  logged  watersheds.  Larg- 
est absolute  increases  occurred  in  winter,  whereas 
largest  relative  increases  generally  occurred  during 
fall  and  summer  when  maximum  differences  in  soil 
water  content  existed  between  cut  and  uncut  wa- 
tersheds. Increases  in  size  of  instantaneous  peak 
flow  appear  related  to  the  proportion  of  a  water- 
shed where  soil  had  been  compacted  during  log- 
ging and  slash  disposal.  Size  of  peak  flow  was 
increased  most  in  the  shelterwood  cut  watershed 
where  soil  was  compacted  on  about  13%  of  the 
area.  Effects  of  soil  disturbance  on  peak  flow  may 
have  significance  for  erosion  and  for  culvert  design 
in  headwater  areas  and  for  sedimentation  down- 
stream, but  probably  are  of  little  importance  for 
flooding  of  lowlands  downstream.  Increases  in 
annual  water  yield  under  sustained  yield  forest 
management  will  not  augment  water  supplies  ap- 
preciably in  southwestern  Oregon. 
W8 1-03660 


STREAMFLOW  AFTER  PATCH  LOGGING  IN 
SMALL  DRAINAGES  WITHIN  THE  BULL 
RUN  MUNICIPAL  WATERSHED,  OREGON, 

R.  D.  Harr. 

Forest  Service,  Pacific  Northwest  Forest  and 
Range  Experiment  Station  Portland,  Oregon  Re- 
search Paper  PNW-268,  March,  1980.  19  p,  13  Fig, 
4  Tab,  24  Ref. 

Descriptors:  'Logging,  'Streamflow,  'Watershed 
management,  'Fog,  Clouds,  Forest  watersheds. 
Low  flow.  Water  yield,  Flood  peak,  Clear-cutting, 
Evaportranspiration,  'Oregon,  Bull  Run  Municipal 
Watershed. 

Changes  in  annual  water  yield,  minimum  stream- 
flow,  and  instantaneous  peak  flow  are  all  important 
in  municipal  watershed  management.  If  timber  cut- 
ting can  increase  water  yield,  then  a  municipal 
watershed  might  be  made  to  yield  more  water, 
particularly  during  the  summer  period  of  low  flow. 
Three  experimental  watersheds  were  used  to  deter- 
mine the  effects  of  patch  logging  on  timing  and 
quantity  of  streamflow.  Annual  water  yields  and 
size  of  instantaneous  peak  flows  were  not  signifi- 
cantly changed,  but  low  flow  decreased  signifi- 
cantly after  logging  of  two  small  watersheds  in 
small  clearcut  patches  totalling  25%  of  each  water- 
shed's area.  The  lack  of  expected  increases  in 
annual  water  yield  may  involve  fog  or  cloud  inter- 
ception by  the  forest  canopy.  Increased  flows 
during  summer  low  flow  had  been  expected  be- 
cause timber  cutting  would  make  more  water 
available  for  streamflow,  particularly  during  the 
summer  when  forest  vegetation  is  withdrawing 
water  from  the  soil,  but  loss  of  fog  drip  may  also 
account  for  the  low  flows.  (Moore-SRC) 
W81-03661 


LAND-USE     HYDROLOGY:     SHOALHAVEN, 
NEW  SOUTH  WALES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  2A. 

W8 1 -037 13 

4D.  Watershed  Protection 


SCHEDULING  TIMBER  HARVEST  TO  PRO- 
TECT WATERSHED  VALUES, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR. 
R.  D.  Harr. 

In:  Proceedings  of  Interior  West  Watershed  Man- 
agement   Symposium,    April    8-10,    1980,    Baum- 


gartner,  D.  M.,  Ed.,  Washington  State  University, 
Pullman,  1981,  p  269-280.  6  Fig,  13  Ref 

Descriptors:  'Logging,  'Forest  management, 
'Forest  watersheds,  'Watershed  management. 
Management  planning.  Timing,  Streamflow,  Sedi- 
ment transport.  Flood  peak,  Soil  erosion.  Water 
temperature.  Landslides. 

The  Forest  Service  is  attempting  to  develop  tech- 
niques for  incorporating  watershed  values  into  the 
planning  process  described  by  the  National  Forest 
Management  Act  of  1976.  Problems  associated 
with  the  development  of  such  techniques  include: 
determining  the  effectiveness  of  harvest  scheduling 
for  protecting  soil  and  water  resources;  distinguish- 
ing adverse  effects  caused  by  how  and  if  an  activi- 
ty is  done  from  effects  caused  by  when  it  is  done; 
and  judging  the  reliability  of  predictions  currently 
made  on  how  harvest  activities  affect  peak  stream 
discharge  and  sediment  routing.  Adverse  effects  on 
soil  and  water  resources  include:  soil  compaction, 
surface  erosion,  reduced  site  productivity,  in- 
creased stream  sedimentation,  increased  water  tem- 
perature, increased  size  of  peak  stream  discharges, 
and  increased  occurrence  of  landslides.  Procedures 
now  used  to  estimate  impacts  of  harvest  activities 
on  soil  and  water  resources  have  weaknesses  that 
limit  their  usefulness  in  scheduling  harvest  to  pro- 
tect soil  and  water  resources.  Studies  on  plots  and 
small,  experimental  watersheds  have  provided  little 
information  that  will  allow  prediction  of  offsite,  or 
downstream,  effects.  Larger  scale  studies  are 
needed  on  watersheds  drained  by  third  and  higher 
order  streams.  (Moore-SRC) 
W81-03663 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


AUTOMATIC  WATER  QUALITY  ANALYZERS 
FOR  SEWERAGE  SYSTEMS, 

Public  Works  Research  Inst.,  Tokyo  (Japan). 
K.  Murakami. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  243-261.  3  Fig,  3  Tab. 

Descriptors:  'Autoanalyzers,  'Water  quality  con- 
trol, 'Monitoring,  'Wastewater  treatment.  Organic 
loading.  Hazardous  materials,  Pollutants,  Heavy 
metals,  Secondary  wastewater.  Raw  wastewater. 
Organic  carbon.  Oxygen  demand,  'Japan. 

The  paper  gives  an  overview  of  the  use  of  auto- 
matic water  quality  analyzers  in  sewerage  systems 
in  Japan,  the  outlook  for  automatic  analyzers  for 
organic  loading  monitoring  under  the  loading  reg- 
ulation system,  and  the  current  state  of  develop- 
ment of  automatic  monitoring  for  hazardous  sub- 
stances. Analyzers  are  available  for  nineteen  pa- 
rameters. The  most  frequently  used  measure  DO, 
pH,  sludge  density,  MLSS,  temperature,  turbidity, 
sludge  level,  conductivity,  and  residual  chlorine. 
Most  of  these  instruments  are  used  for  monitoring 
water  quality,  and  most  are  considered  satisfactory 
in  use.  The  less  frequently  used  instruments  are 
considered  to  be  less  satisfactory,  for  operation  or 
accuracy  reasons.  Where  organic  loading  is  to  be 
limited,  effluent  COD  loadings  are  to  be  moni- 
tored. Automatic  analyzers  available  for  this  pur- 
pose include  COD,  TOC,  and  TOD  analyzers  and 
UV  photometers.  All  the  instruments  show  high 
time  ratios  of  operation  with  secondary  effluent 
but  are  less  effective  with  raw  sewage.  They  are 
subject  to  clogging,  and  require  frequent  cleaning 
and  maintenance.  The  development  of  instruments 
for  total  cyanide  has  been  completed,  and  their 
standard  specifications  prepared.  Field  tests  have 
been  completed  for  chromium,  cadmium  and 
copper,  while  lead  and  mercury  analyzers  are  in 
the  development  stage.  (Brambley-SRC) 
W81-03629 
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A  CRITIQUE  OF  BIOASSAYS  USED  IN  EVAL- 
UATING WATER-QUALITY  IMPACTS  OF 
CORPS  ACTIVITIES, 

Army  Engineer  Waterways  Experiment   Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  K.  Peddicord. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  21.  8  p,  12  Ref 

Descriptors:  'Bioassay,  'Water  quality,  'Algae, 
'Sediments,  Dredging,  Water  pollution.  Toxicity, 
Mortality,  Environmental  effects,  Nutrients,  Indi- 
cators, Aquatic  animals. 

The  primary  uses  of  biassays  in  the  Army  Corps  of 
Engineers  at  present  are  for  algal  evaluations  in 
reservoirs,  and  toxicity  tests  of  dredged  material. 
Algae  are  structurally  simplified  aquatic  plants, 
which  can  markedly  affect  water  quality  through 
their  significant  interactions  with  other  compo- 
nents of  the  aquatic  ecosystem.  Bioassays  have 
been  used  in  an  effort  to  determine  the  phytoplank- 
ton  limiting  nutrient  in  a  water  body  so  that  the 
potential  effects  of  changes  in  a  particular  constitu- 
ent can  be  evaluated.  Algal  bioassays  can  measure 
changes  in  any  of  several  parameters,  the  most 
frequently  utilized  of  which  are  biomass,  chloro- 
phyll a,  respiration  and  carbon-14  fixation. 
Dredged  material  bioassays  cannot  be  considered 
precise  predictors  of  environmental  effects,  but 
must  be  regarded  as  quantitative  estimators  of 
those  effects,  making  interpretation  somewhat  sub- 
jective. In  order  to  avoid  adding  more  uncertainty 
to  their  interpretation,  the  animal  bioassays  cur- 
rently used  generally  uiihze  mortality  as  an  end 
point.  Most  dredged  material  is  considered  to  be 
relatively  unlikely  to  cause  unacceptable  adverse 
impacts  in  the  water  column,  so  emphasis  is  placed 
on  the  deposited  sediment.  A  benthic  bioassay  can 
aid  in  assessing  the  potential  environmental  impact 
of  the  solid  phase  of  dredged  material  and  acts  as 
an  indirect  indicator  of  chemical  toxicity  of  the 
sediment.  (Moore-SRC) 
W81-03657 


OIL- WATER  INTERFACIAL  DETECTOR, 

S-H.  Cheng. 

U.S.  Patent  No  4,213,340,  4  p,  2  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  4,  p  1222,  July  22,  1980. 

Descriptors:  'Patents,  'Water  pollution  sources, 
'Monitoring,  Instrumentation,  'Oil-water  inter- 
faces. Electrical  equipment,  Oil  pollution. 

An  electrical  instrument  detects  an  interface  be- 
tween oil  and  water  in  a  tank  or  other  area.  The 
instrument  has  an  electrical  circuit  that  includes  a 
conductor  to  a  lower-most  probe  and  another  con- 
ductor for  selective  connection  to  a  series  of 
probes  at  different  elevations.  In  the  circuit,  a 
transistor  is  used  to  amplify  a  current;  when  a  base 
lead  of  the  transistor  forms  a  closed  circuit  through 
a  series  of  resistors  and  in  a  presence  of  water 
between  two  probes.  The  resulting  current  flowing 
through  a  collector-emitter  junction  is  sufficient  to 
activate  a  relay  to  perform  a  specific  warning  and 
switching  functions.  (Sinha-OEIS) 
W81-03686 


COMPARISONS  OF  SEALED  DIGESTION 
CHAMBER  AND  STANDARD  METHOD  COD 
TESTS, 

Texas  Dept.  of  Water  Resources,  Austin. 

A.  L.  Messenger. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  232-236,  February,  1981.  5  Tab,  12 

Ref 

Descriptors:  'Chemical  oxygen  demand,  'Water 
analysis,  Digestion,  Chemical  analysis.  Mixing, 
Water  quality  control,  Water  properties.  Chemical 
properties.  Suspended  solids.  Spectrophotometry. 

Limitations  inherent  in  the  'Standard  Methods'  de- 
termination of  chemical  oxygen  demand  (COD) 
have  led  to  research  to  simplify  this  reflux  and 
titration  test.  The  ampule  and  rotating  ampule 
methods   were   used   for   COD   determinations   in 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


sealed  digestion  chambers,  and  results  were  com- 
pared to  data  from  the  standard  method.  The  two 
ampule  methods  gave  good  results;  however, 
values  from  the  rotating  ampule  technique  were 
consistently  higher  than  those  obtained  from  the 
ampule  or  standard  method  COD  tests.  The 
ampule  method  was  precise  and  better  suited  for 
routine  laboratory  analyses  than  the  other  two 
techniques.  In  addition,  the  boiling  process  in  the 
ampule  technique  ensured  constant  mixing  of  the 
sample  to  aid  in  the  digestion  of  particulate  solids. 
Data  used  by  the  Environmental  Protection 
Agency  to  establish  the  'Alternate  Method  Equiva- 
lency' are  presented  for  the  determination  of  COD 
by  the  ampule  method.  (Geiger-FRC) 
W81-03756 


INTERFERENCE  IN  INORGANIC  PHOSPHO- 
RUS ANALYSIS  OF  MEMBRANE-FILTERED 
SOLUTIONS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
G.  P.  Bickford,  and  I.  R.  Willett. 
Water  Research,  Vol  15,  No  4,  p  511-512,  1981.  1 
Tab,  6  Ref 

Descriptors:  'Phosphorus,  'Membrane  processes, 
*Colorimetry,  Wetting,  Inorganic  compounds, 
Membrane  filters.  Chemical  interference.  Analyt- 
ical techniques,  Filtration,  Separation  techniques. 
Chemical  analysis,  'Water  analysis. 

Membrane  filtration  is  widely  used  for  the  removal 
of  solid  components  from  natural  waters  or  soil 
and  sediment  extracts  prior  to  analysis.  Determina- 
tions of  inorganic  phosphorus  by  two  common 
colorimetric  methods  were  found  to  be  irreprodu- 
cible  in  a  membrane  filtrate.  Soil  suspension  and 
CaC12  solutions  were  treated  by  centrifugation, 
filtering  through  Whatman  No  42  paper,  filtering 
through  Gelman  TCM-450  membrane,  and  filter- 
ing through  Gelman  GA6  membrane  prior  to  anal- 
ysis. The  results  for  inorganic  phosphorus  in  the 
solutions  obtained  by  the  colorimetric  methods  of 
Fogg  and  Wilkinson  (1958)  and  of  Murphy  and 
Riley  (1962)  were  significantly  lower  for  filtrates 
of  the  GA6  membrane  as  compared  to  those  for 
filtrates  of  the  other  two  membranes  and  of  cen- 
trifugation. It  was  concluded  that  the  filtration  of 
solutions  through  a  membrane  containing  a  wet- 
ting agent  caused  interference  in  the  two  colorime- 
tric methods  for  inorganic  phosphorus  and  that  this 
effect  was  due  to  the  release  of  some  substance 
from  the  membrane.  It  is  recommended  that  'low 
extractables'  membrane  filters  be  used  when  the 
filtrate  is  required  for  inorganic  phosphorus  analy- 
ses by  these  colorimetric  methods.  (Carroll-FRC) 
W81-03784 


THE  USE  OF  REVERSE  PHASE  LIQUID 
CHROMATOGRAPHY  FOR  STUDYING 
TRACE  METAL-ORGANIC  ASSOCIATIONS  IN 
NATURAL  WATERS, 

Department  of  Scientific  and  Industrial  Research, 
Palmerston  North  (New  Zealand).  Applied  Bio- 
chemistry Div. 
J.  Lee. 

Water  Research,  Vol  15,  No  4,  p  507-509,  1981.  1 
Fig,  20  Ref 

Descriptors;  *Gas  liquid  chromatography, 
'Atomic  absorption  spectrophotometry,  'Trace 
metals.  Organic  compounds,  Surface  water.  Acids, 
Separation  techniques,  Organic  acids,  Analytical 
techniques. 

The  separation  and  characterization  of  organic 
acid  compounds,  and  particularly  of  a  class  of 
naturally  occurring  polymeric  polyelectrolytes,  in 
surface  waters  is  of  considerable  importance  to  the 
understanding  of  various  facets  in  metal  complexa- 
tion.  Although  steric  exclusion  chromatography 
has  proven  useful  for  the  evaluation  of  metal- 
organic  interactions  in  waters,  organic  fractions 
have  not  been  well  resolved.  The  potential  of 
reverse  phase  liquid  chromatography  for  the  sepa- 
ration of  high  molecular  weight  natural  organics 
from  surface  water  into  fractions  of  varying  polar- 
ity was  demonstrated.  Electrothermal  atomic  ab- 
sorption spectrophotometry  was  used  for  the  de- 
tection of  associated  cobalt  and  copper.  The  metals 


eluted  with  the  more  polar  fractions,  with  no  metal 
being  found  in  later  non-polar  fractions.  This  tech- 
nique allows  pre-concentration  of  the  analyte  at 
the  beginning  of  the  column,  permitting  analysis  of 
large  volumes  of  natural  water.  (Carroll-FRC) 
W81-03785 


MOMENT  METHODS  FOR  ANALYZING 
RIVER  MODELS  WITH  APPLICATION  TO 
POINT  SOURCE  PHOSPHORUS, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 

Chemical  Engineering. 

F.  H.  Verhoff,  and  D.  B.  Baker. 

Water  Research,  Vol  15,  No  4,  p  493-501,  1981.  8 

Fig,  2  Tab,  21  Ref. 

Descriptors:  'Stream  pollution,  'Water  pollution 
sources,  'Model  studies,  'Phosphorus,  Mathemat- 
ical models,  Orthophosphates,  Wastewater  facili- 
ties. Effluents. 

Quantitative  analysis  of  the  fate  of  point  source 
pollutants  in  streams  can  be  achieved  by  using 
moment  analysis  if  the  input  concentration  is  peri- 
odic. Moment  analysis  techniques  can  be  applied  to 
continually  occurring  oscillations  in  concentration 
such  as  that  associated  with  orthophosphorus  from 
a  sewage  treatment  plant  or  to  an  intentional  dump 
of  some  material  into  a  stream.  The  moment  analy- 
sis permits  discrimination  among  various  proposed 
models  and  permits  estimation  of  the  parameters  in 
the  selected  model  for  describing  the  fate  of  the 
substance  in  the  river.  Moment  analysis  was  ap- 
plied to  the  evaluation  of  the  fate  of  orthophos- 
phorus entering  the  Sandusky  river  from  the  Bu- 
cyrus,  Ohio,  sewage  treatment  plant.  There  were 
diurnal  periodic  concentration  changes  in  the  efflu- 
ent flow.  Moment  analysis  was  used  to  discrimi- 
nate between  reversible  adsorption  in  the  sedi- 
ments and  the  irreversible  precipitation  or  micro- 
bial utilization  in  the  sediments.  It  was  concluded 
that  the  reaction  model  was  consistent  with  the 
measurement  of  moments  and  that  the  adsorption 
model  was  not  consistent.  The  method  of  moments 
was  used  to  quantify  various  parameters  for  the 
irreversible  model,  including  reaction  rate  constant 
and  the  dispersion  of  orthophosphorus  in  the  river. 
(Carroll-FRC) 
W81-03786 


AN  INTERLABORATORY  STUDY  OF  DIS- 
SOLVED OXYGEN  IN  WATER, 

Department  of  Scientific  and  Industrial  Research, 

Petone  (New  Zealand).  Chemistry  Div. 

R.  J.  Wilcock,  C.  D.  Stevenson,  and  C.  A. 

Roberts. 

Water  Research,  Vol  15,  No  3,  p  321-325,  1981.  2 

Fig,  2  Tab,  14  Ref 

Descriptors:  'Dissolved  oxygen,  'Measuring  in- 
struments. Oxygen,  Residual  oxygen,  Winkler 
method,  Sample  preservation,  Mercury,  Chlorides, 
Electrodes. 

This  paper  reports  the  successful  application  of  a 
preservation  technique  which  will  allow  interla- 
boratory  studies  of  dissolved  oxygen  in  water  to  be 
carried  out.  The  procedure  involves  the  addition 
of  mercuric  chloride  to  eliminate  biological  activi- 
ty and  subsequent  storage  of  the  sample  in  gas- 
tight  glass  containers.  A  reasonable  level  of  per- 
formance was  achieved  in  most  cases,  and  be- 
tween-laboratory variability  was  about  7-10  times 
the  precision  attainable  by  each  method.  Results 
obtained  with  membrane  electrodes  were  on  the 
average  significantly  higher  than  those  measured 
by  the  Winkler  method.  The  variability  among 
analysts'  results  suggests  that  care  should  be  taken 
when  comparing  results  obtained  by  different 
workers,  and  that  too  much  importance  should  not 
be  attached  to  small  differences  in  dissolved 
oxygen  levels  without  close  examination  of  the 
methods  used.  (Baker-FRC) 
W81-03788 


NEW  TECHNIQUE   FOR   LOW-LEVEL  CON- 
1 AMINANT  DETECTION. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  38,  40,  March,  1981. 


Descriptors:  'Chromatography,  'Sample  prepara- 
tion, 'Trace  levels,  Measuring  instruments.  Water 
quality.  Pollutants,  Column  chromatography.  Or- 
ganic compounds.  Chemical  analysis. 

Most  existing  methods  for  verifying  water  quality 
at  the  microgram  per  liter  and  nanogram  per  liter 
levels  pose  unacceptable  contamination,  recovery, 
and  sample-loss  problems.  An  inline  trace  enrich- 
ment method  for  analysis  which  has  recently  been 
developed  can  overcome  these  problems  by  in- 
creasing liquid  chromatograph  sensitivity  through 
concentration  by  up  to  10,000  fold  or  more.  The 
method  utilizes  two  basic  chromatography  proc- 
esses: reversed-phase  on-column  concentration  and 
two-solvent  gradient  elution.  The  sequential  execu- 
tion of  these  two  processes  by  a  computer-con- 
trolled liquid  chromatograph,  which  allows  pro- 
gramming of  sample  volume,  flow  rates,  gradients, 
and  hold  times,  allows  researchers  and  technicians 
to  analyze  water  samples  in  low  detection  limits. 
The  two  limiting  factors  which  must  be  considered 
when  using  this  process  are  the  analysis  time  for 
large  samples  and  the  sensitivity  of  the  detector  to 
the  slightest  water  or  solvent  contamination.  Initial 
tests  of  the  method  using  a  polynuclear  aromatic 
standard  solution  and  water  and  acetonitrile  sol- 
vents showed  that  the  technique  enables  detection 
of  polynuclear  aromatics  and  phenols  in  water 
samples  in  the  microgram  per  liter  and  nanogram 
per  liter  ranges.  The  trace  enrichment  method  is 
relatively  low  in  cost,  easy  to  learn,  and  provides 
sensitivity  equivalent  to  instruments  in  the 
$150,000  range.  (Carroll-FRC) 
W81-03801 


THE  OCCURRENCE  OF  TRIHALOMETH- 
ANES  IN  PUBLIC  WATER  SUPPLY  SYSTEMS 
OF  NEW  YORK  STATE, 

New  York  State  Dept.  of  Health,  Albany.  Div.  of 
Environmental  Health  Services. 
J.  S.  Schreiber. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  154-159,  March,  1981.  6  Fig, 
4  Tab,  5  Ref 

Descriptors:  'Water  quality,  'Drinking  water, 
'Halogens,  Chloroform,  Bromine,  Chlorination, 
Water  supply.  Water  conveyance.  Seasonal  vari- 
ation. Organic  compounds.  Water  sampling.  Mu- 
nicipal water.  New  York,  Trihalomethanes. 

The  formation  of  chloroform  and  other  trihalo- 
methane  (THM)  compounds  in  chlorinated  drink- 
ing water  supplies  has  been  well  documented.  In 
anticipation  of  the  enactment  of  Federal  regula- 
tions for  the  control  of  organic  chemical  contami- 
nants in  drinking  water,  the  New  York  State 
Bureau  of  Public  Water  Supply  conducted  a  state- 
wide survey  to  evaluate  the  degree  to  which 
THMs  and  selected  organic  chemicals  are  present 
in  drinking  water  supplies  and  the  impact  of  the 
proposed  regulations.  The  survey  measured  the 
four  THMs  (chloroform,  bromoform, 
bromodichloromethane,  and 

chlorodibromomethane),  as  well  as  trichloroethy- 
lene,  tetrachloroethylene,  1,1,1,-trichIoroethane, 
and  carbon  tetrachloride.  A  total  of  235  routine 
grab  samples  from  an  equal  number  of  public  water 
supplies  throughout  the  state  was  supplemented  by 
seasonal  samples  collected  from  four  systems  and 
investigations  conducted  on  five  systems  to  deter- 
mine variations  within  the  distribution  system. 
Grab  sample  analyses  showed  that  93%  of  the 
samples  had  detectable  amounts  of 
bromodichloromethane,  89%  had  chloroform, 
57%  had  chlorodibromomethane,  and  0.47%  had 
bromoform.  Only  two  of  the  supplies  tested  had 
detectable  amounts  of  the  other  four  chemicals. 
Results  from  the  investigation  of  the  distribution 
systems  showed  that  the  concentrations  of  chloro- 
form were  often  highest  at  the  treatment  plant. 
Although  the  highest  chloroform  levels  were  gen- 
erally found  in  the  month  of  July,  January  concen- 
trations were  also  high.  A  computer  program  gen- 
erated scattergrams  which  plotted  THM  levels 
against  the  following  water  quality  parameters: 
color,  pH,  turbidity,  prechlorination  dose,  postch- 
lorination  dose,  total  chlorine  dose,  chlorine  con- 
tact time,  free  chlorine  residual,  and  chlorine 
demand.  No  strong  positive  relationships  were 
found.  The  impact  of  the  proposed  Federal  regula- 
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tions  on  New  York  communities  will  be  dependent 
on  the  population  served  and  the  THM  concentra- 
tions encountered.  (Carroll-FRC) 
W8 1-03802 


CHRONOAMPEROMETRIC  DETERMINA- 
TION OF  FREE  CHLORINE  BY  USING  A 
WAX-IMPREGNATED  CARBON  ELECTRODE, 

FMC  Corp.,  Princeton,  NJ. 
H-C.  Hu. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  150-153,  March,  1981.  9  Fig, 
17  Ref. 

Descriptors:  'Chlorine,  'Electrochemistry,  Meas- 
uring instruments.  Pollutants,  Water  quality,  Elec- 
trolysis, Chemical  reactions,  Chronoamperometry, 
Chemical  analysis,  Swimming  pools. 

An  analytical  method  that  measures  free  chlorine 
instead  of  total  chlorine  is  necessary  to  monitor 
and  control  swimming  pool  sanitation.  Chronoam- 
perometry with  linear  potential  sweep  using  a  wax- 
impregnated  graphite  electrode  provides  a  rapid, 
sensitive,  and  selective  method  for  measuring  free 
chlorine.  This  technique  can  be  used  to  measure 
free  chlorine  alone  at  sub-milligram-per-liter  levels 
in  the  presence  of  chlorinated  isocyanurates  and 
cyanuric  acid.  Being  a  nondestructive  method,  it 
does  not  disturb  the  equilibrium  between  the  free 
and  combined  chlorine  species  during  the  measure- 
ment, thereby  providing  an  accurate  measurement 
of  free  chlorine  concentration.  Since  it  measures 
the  sum  of  hypochlorous  acid  and  hypochlorite  ion 
in  the  solution,  the  measurement  of  free  chlorine  is 
not  affected  by  pH  variations.  Tests  conducted 
with  sodium  dichloroisocyanurate  in  aqueous  solu- 
tions demonstrated  that  the  method  could  success- 
fully measure  the  free  chlorine  concentration  in  the 
solution  and  determine  the  degree  of  hydrolysis  of 
sodium  dichloroisocyanurate.  These  tests  showed 
that  rapid  equilibrium  establishment  takes  place  in 
the  cyanuric  acid-chlorine  system,  and  that  the 
equilibrium  controls  and  distributes  the  concentra- 
tion of  free  chlorine  in  the  solution.  (Carroll-FRC) 
W8 1-03804 


LEVELS  OF  HYDROCARBONS  IN  MUSSELS, 
MYTILUS  EDULIS,  AND  SURFACE  SEDI- 
MENTS FROM  DANISH  COASTAL  AREAS, 

Marine  Pollution  Lab.,  Charlottenlund  (Denmark). 
K.  Jensen. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  26,  No  2,  p  202-206,  1981.  2  Fig,  1 
Tab,  1 1  Ref 

Descriptors:  'Coastal  waters,  *Oil  pollution, 
•Mussels,  Harbors,  'Denmark,  Sediments,  Hydro- 
carbons, Coasts,  Industrial  wastes,  Oil  wastes.  Oil 
spills.  Oily  water.  Oil  industry. 

The  presence  of  low  level,  chronic  oil  pollution  in 
the  marine  environment  was  investigated.  The 
study  included  three  areas  which  are  within  refin- 
ery effluent  range.  All  the  samples  came  from 
Danish  coastal  locations,  including  both  surface 
sediment  samples  and  samples  of  blue  mussels, 
Mytilus  edulis.  The  levels  of  hydrocarbons  in  the 
surface  sediments  fell  within  a  range  of  two  orders 
of  magnitude,  with  the  highest  levels  in  areas  close 
to  an  oil  refinery.  The  study  indicated  that  the 
major  source  of  hydrocarbons  in  Danish  coastal 
areas  is  industrial  wastewater.  The  study  shows 
that  the  low  level  input  of  oil  into  Danish  coastal 
areas  may  lead  to  situations  of  chronic  oil  pollution 
resulting  in  high  levels  of  hydrocarbons  in  mussels 
and  sediments,  especially  in  areas  loaded  with  in- 
dustrial wastewater,  refinery  effluent  or  small  spills 
in  an  oil  harbor.  (Baker-FRC) 
W81-03812 


SEASONAL  VARIATION  OF  MUTAGENIC  AC- 
TIVITY IN  DRINKING  WATER, 

Iowa  Stale  Univ.,  Ames.  Dept.  of  Food  Technol- 
ogy- 

S.  M.  Grimm-Kibalo,  B.  A.  Glatz,  and  J.  S.  Fritz. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  2,  p  188-195,  1981.  3  Fig, 
20  Ref. 


Descriptors:  'Seasonal  variation,  'Drinking  water, 
'Mutagens,  Carcinogens,  Des  Moines,  Iowa,  Bio- 
assay,  Potable  water,  Ames  test,  Organic  com- 
pounds. 

This  study  surveys  the  seasonal  changes  in  muta- 
genic activity,  as  measured  by  the  Ames  test,  of 
organic  contaminants  accumulated  from  raw  and 
finished  drinking  water.  Fifteen  water  samples 
were  taken  from  the  water  supply  of  Des  Moines, 
Iowa,  over  the  course  of  one  year.  Water  for  this 
supply  is  obtained  from  a  river  as  well  as  from  an 
infiltration  gallery  in  the  river  valley.  The  gallery, 
constructed  of  segments  of  concrete  cylinders,  re- 
ceives surface  water  that  has  percolated  through  a 
coarse  layer  of  glacial  sand  and  gravel.  Raw  water 
was  sampled  after  sand-gravel  filtration  and  chemi- 
cal treatment.  Finished  water  was  sampled  after 
final  chlorination  and  fluoridation.  A  high  muta- 
genic activity  was  measured  in  water  during  the 
late  summer  and  fall  samples,  which  may  be  due  to 
carry-over  of  organic  material  accumulated  over 
the  spring  and  summer  within  the  filter  beds  of  the 
treatment  plant.  Mutagenic  activity  during  the 
winter  may  be  due  to  chlorinated  or  nonchlorinat- 
ed  pollutant  chemicals  introduced  into  the  raw 
water  throughout  the  year.  Mutagenic  activity  was 
detected  more  often  and  at  higher  levels  in  finished 
than  in  raw  water.  However,  these  particular  sam- 
ples contained  relatively  low  mutagenic  activity. 
Improved  methods  of  water  treatment  and  alterna- 
tives to  chlorination  should,  however,  be  sought  so 
as  to  lower  the  levels  of  potentially  harmful  con- 
taminants in  drinking  water.  (Baker-FRC) 
W81-03815 


AN  INTRALABORATORY  COMPARATIVE 
STUDY  OF  HYDRIDE  GENERATION  AND 
GRAPHITE  FURNACE  ATOMIC  ABSORP- 
TION TECHNIQUES  FOR  DETERMINING  OR- 
GANIC AND  INORGANIC  ARSENIC  IN  COM- 
PLEX WASTEWATERS, 

Benedict  Coll.,  Columbia,  SC.  Dept.  of  Chemistry. 
J.  T.  Kinard,  and  M.  Gales,  Jr. 
Journal  of  Environmental  Science  and  Health,  Vol 
A16,  No  1,  p  27-50,  1981.  10  Fig,  11  Tab,  13  Ref 

Descriptors:  'Arsenic,  'Wastewater  composition, 
'Pollutant  identification,  Analytical  techniques, 
Atomic  absorption  spectrophotometry.  Photo- 
metry, Spectral  analysis. 

Two  hydride  generation  techniques  were  used  to 
obtain  a  comparison  of  the  determination  of  arsenic 
in  complex  wastewater  samples  through  hydride 
generation  and  graphite  furnance  atomic  absorp- 
tion. In  one  method  of  hydride  generation,  sodium 
borohydride  pellets  were  used  with  argon  to  sweep 
the  arsine  into  a  hydrogen  flame.  In  the  second 
method  arsine  was  produced  from  a  sodium  boro- 
hydride solution  and  swept  into  an  air-acetylene 
heated  quartz  tube.  Consistent,  reliable  data  were 
obtained  by  these  techniques  for  highly  complex 
wastewater  only  when  arsine  generation  was  pre- 
ceded by  a  closed  acid  digestion  process.  The 
graphite  furnance  technique  allowed  99%  recov- 
ery of  the  arsenic.  The  degree  of  complexity  of  the 
wastewater  was  not  a  factor,  nor  was  the  presence 
of  organic  forms  of  arsenic  a  problem  with  this 
technique.  While  both  methods  are  suitable,  the 
initial  financial  outlay  for  the  graphite  furnace 
technique  is  about  35%  greater.  (Baker-FRC) 
W81-03823 


NITROGEN  CONTENTS  OF  STREAMS 
DRAINING  AN  AGRICULTURAL  AND  A  FOR- 
ESTED WATERSHED  IN  CENTRAL  ITALY, 

Pisa  Univ.  (Italy).  Inst,  di  Agronomia. 
F.  Caporali,  P.  Nannipieri,  and  F.  Pedrazzini. 
Journal  Environmental  Quality,  Vol   10,  No  1,  p 
72-80,  January/March,  1981.  2  Fig,  2  Tab,  11  Ref. 

Descriptors:  'Nitrogen,  'Land  use,  'Italy, 
'Streams,  Watershed  management,  Watersheds, 
Groundwater  basins.  Forest  watersheds,  Agricul- 
tural watersheds,  Drainage  area.  Land  manage- 
ment, 'Agricultural  runoff 

This  survey  was  conducted  to  more  fully  under- 
stand the  effect  of  agriculture  on  the  N  status  of 
streams  in  central  Italy  and  to  better  define  the 
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relation  between  land  use  and  water  quality.  Two 
watersheds  were  explored.  The  Era  watershed  is 
hilly,  wooded,  and  cropped  to  winter  cereals,  ro- 
tated forages,  vineyards  and  olive  groves.  Fertiliz- 
er applications  amount  to  100  kg  N/ha  and  150  kg 
N/ha.  The  Reno  watershed  is  mountainous  and  is 
located  in  the  Central  North  Appennine  chain. 
Forests  contain  mainly  chestnut  and  beech.  Most 
of  the  N  losses  from  the  agricultural  and  forested 
watersheds  occurred  during  late  autumn  and 
winter,  and  were  more  dependent  on  total  flow 
than  on  nutrient  concentration  and  land  use. 
Monthly  fluctuations  in  the  concentrations  of 
N03-N  from  the  Era  watershed  may  represent  an 
interaction  of  organic  matter  mineralization  and  N 
fertilization  at  the  time  seeding  takes  place.  Agri- 
cultural land  use  thus  influences  the  content  of  the 
most  highly  oxidized  form  of  N  in  the  surface 
waters.  It  is  suggested  that  the  overall  contribution 
to  surface  water  eutrophication  is  negligible,  and 
that  nutrients  find  their  way  into  watercourses 
from  sources  other  than  agricultural  ones.  (Baker- 
FRC) 
W81-03830 


OCCURRENCE  OF  VIBRIO  CHOLERAE  SER- 
OTYPE Ol  IN  MARYLAND  AND  LOUISIANA 
ESTUARIES, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

R.  R.  Colwell,  R.  J.  Seidler,  J.  Kaper,  S.  W. 
Joseph,  and  S.  Garges. 

Applied  and  Environmental  Microbiology,  Vol  41, 
No  2,  p  555-558,  February,  1981.  2  Tab,  20  Ref. 

Descriptors:  'Cholera,  'Bacteria,  'Estuaries, 
Coasts,  Vibrio  cholerae,  Chesapeake  Bay,  Louisi- 
ana, Salt  marshes.  Saline  water.  Aquatic  life.  Crus- 
taceans,  Pollutant   identification,   Water   analysis. 

Vibrio  cholerae  Ol,  serotype  Inaba,  was  isolated 
from  water  samples  collected  in  Chesapeake  Bay, 
and  several  Vibrio  cholerae  Ol  and  non-Ol  strains 
were  found  in  water  samples  from  Louisiana  salt 
marshes  and  sewers  during  1977-1980.  The  pres- 
ence of  these  organisms  in  waters  relatively  free  of 
fecal  contamination  suggests  that  they  are  a  com- 
ponent of  the  autochthonous  flora  of  brackish 
waters,  estuaries,  and  salt  marshes  in  the  temperate 
zone  coastal  areas.  Most  of  the  strains  were  capa- 
ble of  digesting  chitin  and  appeared  to  be  associat- 
ed with  the  macro-  and  microflora  and  fauna.  The 
toxins  of  both  Ol  and  non-Ol  Vibrio  cholerae  may 
play  a  role  in  salt  tolerance  and  osmoregulation  in 
Crustacea.  (Cassar-FRC) 
W81-03848 


PARTITIONING  OF  HEAVY  METALS  INTO 
MINERAL  AND  ORGANIC  FRACTIONS  IN  A 
SEDIMENT  CORE  FROM  TOKYO  BAY, 

Nagoya  Univ.  (Japan).  Water  Research  Inst. 
Y.  Kitano,  M.  Sakata,  and  E.  Matsumoto. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  9, 
p  1279-1285,  1980.  3  Fig,  2  Tab,  28  Ref 

Descriptors:  'Heavy  metals,  'Sediments,  'Tokyo 
Bay,  Japan,  Copper,  Zinc,  Iron,  Manganese, 
Chemical  composition,  Sulfides,  Silicates,  Carbon- 
ates, Sampling,  Cores,  Atomic  absorption  spectro- 
photometry. 

The  partitioning  of  copper,  zinc,  iron  and  manga- 
nese in  Tokyo  Bay  sediment  core  samples  dated  by 
the  Pb-210  method  is  described.  Heavy  metal  con- 
centrations were  determined  by  atomic  absorption 
spectrophotometry.  The  pyrite-sulfur  and  organic 
carbon  contents  of  the  sediment  increased  steadily 
toward  the  surface  of  the  core.  Except  for  pyrites 
the  mineral  composition  of  the  sediments  is  not 
significantly  changed  with  depth  in  the  core.  X-ray 
diffraction  patterns  showed  peaks  due  to  quartz, 
feldspar,  kaolinite  and  illite.  Calcitic  calcium  car- 
bonate was  identified  in  the  lower  layer  of  the 
core.  A  sedimentation  rate  of  0.13  g/square  centi- 
meter/yr  was  established.  Copper  and  zinc  in  the 
HF  soluble  fraction  were  relatively  constant,  inde- 
pendent of  depth  in  the  sediment  core.  Copper  and 
zinc  decreased  with  depth.  The  vertical  distribu- 
tion of  manganese  in  the  sediment  core  was  greatly 
different  from  that  of  the  other  heavy  metals.  The 
manganese  content  of  the  HF  soluble  fraction  was 
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nearly  constant  against  depth.  In  the  HCl  soluble 
fraction  its  content  is  low  in  the  upper  layer.  In  the 
H202  soluble  fraction  the  manganese  content  in- 
creased toward  the  surface  of  sediments.  (Baker- 
FRC) 
W81-03855 


HYDROCARBONS  IN  AGE-DATED  SEDI- 
MENT CORES  FROM  TWO  BASINS  IN  THE 
SOUTHERN  CALIFORNIA  BIGHT, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 
and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03859 


WHOLE  ORGANISM  31?  NUCLEAR  MAG- 
NETIC RESONANCE  SPECTROSCOPY:  A  PO- 
TENTIAL APPLICATION  IN  AQUATIC  TOX- 
ICITY EVALUATIONS, 

Texas  Univ.  at  Dallas,  Richardson. 

W.  T.  Waller,  and  A.  D.  Sherry. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  1,  p  73-76,  1981.  2  Fig,  5 

Ref. 

Descriptors:  *Midges,  *Bioindicators,  ♦Phospho- 
rus, Biomass,  Pollutant  identification,  Indicators, 
Monitoring,  *Spectroscopy,  Toxicity. 

The  usefulness  of  P-31  nuclear  magnetic  resonance 
spectroscopy  (NMR)  to  obtain  well-defined  phos- 
phorus spectra  from  Chironomus  tentans  larvae 
and  Daphnia  magna  was  investigated.  The  ability 
to  monitor  mobile  phosphorus  may  prove  useful  in 
evaluating  the  effects  of  toxicants  on  aquatic  or- 
ganisms. The  spectra  obtained  clearly  demonstrate 
that  satisfactory  signal  to  noise  ratios  can  be  ob- 
tained using  the  methodology  and  species  report- 
ed. The  method  allows  rapid  and  nondestructive 
quantification  of  each  of  the  phosphorus  contain- 
ing metabolites  reported.  A  higher  signal  to  noise 
ratio  was  obtained  using  the  chironomid  larvae 
when  compared  to  D.  magna,  probably  resulting 
from  a  higher  biomass  of  chironomids  in  the  NMR 
tube  and  a  better  distribution  of  larvae  within  the 
rf  coil.  Research  is  now  needed  to  determine  how 
sensitive  the  mobile  phosphorus  components  are  to 
low  concentrations  of  toxicants.  (Baker-FRC) 
W81-03888 


HYDROCARBONS  OF  AQUATIC  AND  TER- 
RESTRIAL ORIGIN  IN  MOUNTAIN  STREAMS 
OF  THE  MARMOT  BASIN, 

Calgary  Univ.   (Alberta).   Kananaskis  Center  for 

Environmental  Research. 

S.  A.  Telang,  G.  W.  Hodgson,  and  B.  L.  Baker. 

Journal  of  Environmental  Quality,  Vol  10,  No  1,  p 

103-107,  January-March,   1981.  3  Fig,   1  Tab,  31 

Ref 

Descriptors:  *Marmot  Basin,  *Hydrocarbons, 
•Streams,  'Mountains,  Alkanes,  Soil,  Sedimenta- 
tion, Sediments,  Basins,  Drainage  area.  Water- 
sheds, Catchment  areas,  Alpine  regions,  *Alberta, 
Canada. 

The  Marmot  Creek  drainage  basin  was  used  to 
study  the  presence  of  organic  compounds  in  moun- 
tain streams.  The  drainage  basin  is  located  in  the 
Kananaskis  range  of  the  eastern  Rocky  Mountains, 
Alberta,  Canada.  The  basin  consists  of  three  sub- 
basins,  each  containing  a  major  stream,  joining  to 
form  a  single  larger  stream,  the  Main  Marmot, 
draining  into  the  Kananaskis  River.  Vegetation  in 
the  area  is  dominated  by  spruce-subalpine  fir  for- 
ests. Soil  types  include  brunisolic  grey  wooded, 
podzolic,  regosolic,  local  greysolic,  and  organic. 
Samples  from  the  Marmot  basin  contained  0.02- 
0.06  microgram/liter  of  n-alkanes.  The  predomi- 
nant hydrocarbons  were  between  C-13  and  C-31, 
being  in  decreasing  order  C-27,  C-25,  C-21,  C-20, 
C-19,  C-29,  and  C-17.  It  was  suspected  that  a  large 
part  of  the  hydrocarbons  present  arose  from  aquat- 
ic organisms.  The  presence  of  aromatic  hydrocar- 
bons was  not  detected  by  gas  chromatography  at 
the  detection  limit  of  1  ng/liter.  Thus  the  source  of 
the  hydrocarbons  appeared  to  include  free-floating 
nonphotosynthetic  microorganisms,  soil,  sediment, 
and  terrestrial  vegetation.  (Baker-FRC) 
W81-03898 


MEASUREMENTS:  THE  KEY  TO  LABORA- 
TORY ANALYSIS, 

D.  W.  Clark. 

Water/Engineering  and  Management,  Vol  128,  No 

1,   p   63,   64,   66,   January,    1981.   2   Fig,    1   Tab. 

Descriptors:  *Water  quality  control,  'Measuring 
instruments.  Analytical  techniques,  Colorimetry, 
Titrimetry,  Spectrophotometry,  Photometry, 
Quantitative  analysis. 

Without  a  thorough  understanding  of  the  tools  of 
measurement,  what  each  is  capable  of  doing,  and 
the  type  of  results  one  will  obtain  from  using  a 
specific  measuring  tool,  analytical  procedures  will 
not  produce  as  precise  results  as  possible.  Meas- 
urements can  be  qualitative,  simply  determining 
whether  a  specific  substance  is  present  in  the 
sample,  or  quantitative,  determining  the  concentra- 
tion of  the  substance  in  the  sample.  Errors  can 
arise  that  will  have  little  effect  on  the  outcome,  or, 
due  to  inadequacy  of  analyst  or  equipment,  can 
alter  the  outcome  significantly.  In  testing  water 
quality,  titrimetric  determinations  are  commonly 
employed.  For  a  reaction  to  be  suitable  for  titrime- 
tric procedures  it  must  be  both  stoichiometric  and 
rapid,  and  have  a  reproducible  end  point  that  coin- 
cides with  the  stoichiometric  point  of  the  reaction 
or  has  a  fixed  relationship  to  it.  Colorimetry-spec- 
trometry  can  be  used  in  cases  where  the  intensity 
of  a  color  formed  by  chemical  reaction  can  be 
equated  with  the  concentration  of  the  substance  to 
be  determined.  Use  of  ion-selective  electrodes  in 
analytical  measurements  is  also  discussed.  (Baker- 
FRC) 
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DIFFERENTIAL  INACTIVATION  OF  THREE 
BACTERIOPHAGES  BY  ACID  AND  ALKA- 
LINE PH  USED  IN  THE  MEMBRANE  AD- 
SORPTION-ELUTION  METHOD  OF  VIRUS 
RECOVERY, 

Ohio  Univ.,  Athens.  Dept.  of  Zoology. 
C.  M.  Sabatino,  and  S.  Maier. 
Canadian  Journal  of  Microbiology,  Vol  26,  No  12, 
p  1403-1407,  December,  1980.  3  Tab,  24  Ref 

Descriptors:  'Hydrogen  ion  concentration,  'Ana- 
lytical techniques,  'Viruses,  Bacteriophage,  Ad- 
sorption, Microorganisms,  Water  analysis, 

Two  coliphages,  WPK  and  T4  and  F116  of  Pseu- 
domonas  aeruginosa,  were  tested  for  their  resist- 
ance to  acid  and  alkaline  exposures.  T4  alone 
proved  to  be  acid  resistant,  allowing  for  acid  ad- 
sorption, and  WPK  was  sufficiently  alkali  resistant 
to  allow  for  alkaline  elution.  The  differential  sus- 
ceptibility of  various  phages  thus  makes  it  impossi- 
ble to  use  the  acid  membrane  adsorption-alkaline 
elution  method  as  a  general  method  for  concentrat- 
ing phages  from  large  volumes  of  water.  (Baker- 
FRC) 
W8 1-03902 


WASTEWATER  CHEMICAL  AFFECTS  PLANT 
GROWTH, 

Arizona  Univ.,  Tucson.  Coll.  of  Agriculture. 
F.  R.  Katterman,  and  A.  D.  Day. 
Water  and  Wastes  Engineering,  Vol  17,  No  8,  p 
33-35,  August,  1980.  2  Fig,  6  Ref 

Descriptors:  'Plant  growth  regulators,  'Municipal 
wastewaters.  Organic  compounds,  Cytokinins, 
Kinetin,  Water  pollution  effects.  Pollutant  identifi- 
cation. Effluent,  Control. 

A  cytokinin-like  factor  in  municipal  waste  water 
effluent  was  isolated,  purified,  and  characterized. 
Ultraviolet  spectral  properties  of  the  unknown  ma- 
terial were  similar  to  those  of  a  class  of  natural 
synthetic  compounds  known  as  ureido  adenosines, 
associated  with  the  ureido  adenosine  chrorno- 
phore.  This  material,  previously  observed  to  exhib- 
it plant  growth  regulator  properties,  was  compared 
with  kinetin  (6-furfurylamino  pyridine)  in  wheat 
chlorophyll  retention  bioassay  tests.  Cytokinin  ac- 
tivity increased  rapidly  in  kinetin  from  0  to  0.3  mg 
per  liter  and  then  leveled  off  The  ureido  adenosine 
chromophore  did  not  significantly  retard  chloro- 
phyll degradation  until  a  concentration  of  0.3  mg 
per  liter  was  reached.  Activity  leveled  off  and  then 


dropped  off  at  1.5  to  3.0  mg  per  liter  and  at  all 
times  was  much  less  than  that  of  the  natural  cyto- 
kinins. The  waste  water  isolate  ultraviolet  spectra, 
which  did  not  correspond  to  any  synthesized 
ureido  adenosine  compounds  known,  may  have 
been  altered  by  degradation  processes  during 
sewage  treatment.  Further  work  is  in  progress  to 
identify  the  compound's  exact  nature.  (Cassar- 
FRC) 
W8 1-03928 
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CURRENT  STATUS  OF  COMBINED  SEWER 
PROBLEMS  AND  THEIR  CONTROL  MEAS- 
URES IN  JAPAN, 

Public  Works  Research  Inst.,  Tokyo  (Japan). 
Water  Quality  Control  Div. 
M.  Kuribayashi,  and  E.  Nakamura. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  263-310.  27  Fig,  8  Tab. 

Descriptors:  'Combined  sewer  overflows,  'Urban 
runoff,  'Storm  runoff,  'Sewer  systems.  Water  pol- 
lution control.  Separated  sewers.  Pollution  load. 
Water  quality  standards.  Mathematical  models. 
Water  pollution  prevention,  'Japan. 

Combined  sewers  now  serve  37%  of  the  popula- 
tion of  Japan,  and  ultimately  it  is  projected  that 
53%  of  the  population  will  be  served  by  them, 
with  the  remaining  population  served  by  separate 
systems.  A  survey  was  conducted  for  three  years 
at  16  experimental  districts  throughout  Japan  to 
determine  the  discharged  pollutant  load,  and  its 
contribution  to  the  total  load,  under  wet  weather 
conditions.  In  terms  of  average  water  quality,  the 
combined  sewer  systems  fail  to  meet  effluent  stand- 
ards only  for  suspended  solids,  and  storm  runoff 
water  quality  from  separate  systems  is  no  better 
than  the  combined  sewer  wet  weather  flow.  Math- 
ematical models  have  been  developed  to  investi- 
gate stormwater  runoff  and  wet  weather  loads. 
Measures  taken  against  combined  sewer  problems 
include:  improvement  of  intercepting  systems  by 
raising  the  weir  height,  increasing  the  interceptor 
size,  or  constructing  bypass  interceptors;  on-site  or 
off-site  storage,  and  overflow  sedimentation  basins; 
and  experimental  measures  which  include  swirl 
regulator/concentrators,  sewer  flushing,  and  catch 
basins.  (Brambley-SRC) 
W81-03616 


CURRENT  RESEARCH  ON  LAND  DISPOSAL 
OF  MUNICIPAL  SOLID  WASTES, 

Environmental    Protection    Agency,    Cincinnati, 

OH. 

For  primary  bibliographic  entry  see  Field  5E. 
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LEACHATE  PRODUCTION  AND  MANAGE- 
MENT FROM  MUNICIPAL  LANDRLLS:  SUM- 
MARY AND  ASSESSMENT, 

Calscience  Research,  Inc.,  Huntington  Beach,  CA. 
J.  C.  S.  Lu,  R.  D.  Morrison,  and  R.  J.  Stearns. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81-002a,  March,  1981,  p  1-17.  10  Fig,  6  Tab,  23 
Ref. 

Descriptors:  'Landfills,  'Leachates,  'Municipal 
wastes,  'Waste  disposal.  Soil  properties,  Waste 
characteristics.  Models,  Percolation,  Groundwater 
contamination.  Pollutants,  Water  pollution  control, 
Water  pollution  prevention.  Monitoring. 

This  report  is  a  --eview,  analysis,  and  evaluation  of 
current  literature  and  information  on  municipal 
landfill  leachates  with  the  overall  objective  of  pro- 
viding documentation  of  practical  information, 
current  techniques,  comparative  costs,  and  addi- 
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tional  research  needs  on  the  generation,  composi- 
tion, migration,  control  and  monitoring  of  lea- 
chates.  Leachate  generation  is  determined  by  the 
availabiHty  of  water,  the  landfill  surface  condi- 
tions, the  refuse  conditions,  and  the  characteristics 
of  the  underlying  soil.  Leachate  composition  is 
extremely  variable,  but  has  been  determined  to  be 
affected  by  the  waste  itself,  landfill  location,  cli- 
mate, site  engineering  factors,  and  the  age  of  the 
landfill.  No  leachate  model  exists  that  can  simulate 
all  of  the  physical,  chemical,  and  biological  proc- 
esses involved  in  leachate  migration,  but  migration 
is  affected  by  soil  properties,  migration  mecha- 
nisms, and  the  migration  trends  of  contaminants. 
Leachate  control  technologies  can  be  classified 
into  four  types:  volume  control;  composition  con- 
trol; collection;  and  treatment  and  ultimate  dispos- 
al. Leachates  in  the  zone  of  aeration  and  zone  of 
saturation  must  be  monitored,  and  the  sample 
areas,  monitoring  frequency  and  parameters,  and 
sample  collection  and  preservation  should  be  con- 
sidered. (Brambley-SRC) 
W81-03631 


LEACHATE  PRODUCTION  BY  LANDFILLED 
PROCESSED  MUNICIPAL  WASTES, 

Systems  Technology  Corp.,  Xenia,  OH. 
J.  M.  Kemper,  and  R.  B.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes;  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81 -002a,  March,  1981,  p  18-36.  10  Fig,  3  Tab,  6 
Ref. 

Descriptors:  *Leachates,  'Municipal  wastes, 
•Waste  disposal,  *Lysimeters,  Pollutants,  Chemi- 
cal composition,  Solid  waste  disposal.  Gas  forma- 
tion. 

The  purpose  of  the  project  was  to  evaluate  waste 
processing  methods  used  prior  to  landfilling  solid 
wastes  by  comparing  the  leachates  produced  by 
wastes  that  were  processed  in  different  ways.  Five 
lysimeters  (buried  concrete  landfill  simulators) 
were  loaded  with  municipal  solid  wastes  that  were: 
shredded  and  baled,  baled,  baled  and  saturated 
with  water,  shredded,  and  unprocessed,  respective- 
ly. Leachate  samples  were  collected  to  determine 
moisture  balances  and  leachate  pollutant  concen- 
trations in  order  to  evaluate  the  processing  meth- 
ods. After  equal  volumes  of  water  were  applied  to 
all  five  lysimeters,  the  baled  wastes  were  found  to 
produce  large  quantities  of  dilute  leachate,  while 
the  shredded  waste  produced  smaller  quantities  of 
concentrated  leachate.  Gas  composition  data  from 
the  lysimeters  was  inconsistent  but  did  not  indicate 
any  obvious  differences  among  the  waste  process- 
ing methods.  (Author's  abstract) 
W81-03632 


RECOVERY  OF  FECAL-INDICATOR  AND 
PATHOGENIC  MICROBES  FROM  LANDFILL 
LEACHATE, 

Cincinnati  Univ.,  OH. 

J.  A.  Donnelly,  P.  V.  Scarpino,  and  D.  Brunner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  PA.  Shultz, 
D.  W.,  Ed.,  EPA  Report  EPA-600/9-81-002a, 
March,  1981,  p  37-54.  1  Fig,  9  Tab,  27  Ref. 

Descriptors:  'Landfills,  'Leachates,  'Bacteria, 
•Pathogens,  Solid  wastes,  Lysimeters,  Municipal 
wastes,  Feces,  Microorganisms,  Wastewater,  Sur- 
vival, Groundwater  contamination.  Public  health. 
Sludge,  Coliforms,  Streptococcus,  Sewage  bacte- 


Leachates  from  commercial  and  large  scale  experi- 
mental landfills  and  laboratory  lysimeters  contain- 
ing various  solid  wastes  were  studied.  Microbial 
assays  on  active  landfills  demonstrated  that  the 
leachate  contained  high  concentrations  of  Gram- 
negative  rods,  some  of  which  were  identified  as 


Enterobacter  aerogenes,  Citrobacter  sp.,  Salmonel- 
la sp.,  Serratia  marcescens,  Proteus  sp.  and  Aero- 
monas  sp.  The  Gram-positive  bacteria  present 
were  Clostridium  perfringens.  Streptococcus  fae- 
calis,  S.  faecium,  S.  viridans,  and  Mycobacterium 
sp.  All  of  these  bacteria  may  be  present  in  human 
feces,  and  several  are  pathogenic  for  humans. 
Landfills  inactive  for  2  to  6  years  had  very  low 
concentrations  of  Gram-negative  rods.  The  most 
abundant  microorganisms  present  were  Strepto- 
coccus faecalis,  Corynebacterium  sp.,  Bacillus  sp., 
yeasts  and  molds.  Pathogens  found  in  these  old 
landfills  were  Listeria  monocytogenes,  Acineto- 
bacter  sp.,  Moraxella  sp.,  and  Allescheria  boydii. 
Newly  constructed  laboratory  lysimeters  contain- 
ing a  variety  of  municipal  wastes,  demonstrated 
very  low  coliform  levels  in  the  leachate  after  4 
months.  The  streptococcal  levels  remained  higher, 
but  eventually  dropped  below  the  detection  level 
after  1  l/2years.  However,  the  laboratory  lysi- 
meters containing  sewage  sludge  continued  to  dis- 
charge fecal  microorganisms,  both  coliform  and 
streptococci,  even  after  two  years.  Fecal-indicator 
bacteria  were  isolated  in  the  solid  waste  from 
lysimeters  2  years  old,  and  from  a  9  year  old 
fullscale  landfill.  These  results  demonstrate  that 
fecal-indicator  bacteria  and  some  pathogenic  forms 
do  not  die  as  rapidly  in  landfills  as  previously 
reported  but  survive  for  extended  periods  of  time 
with  potential  to  contaminate  ground  and  surface 
water  when  released  in  leachates  from  the  landfills. 
(Brambley-SRC) 
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LEACHATE  AND  GAS  FROM  MUNICIPAL 
SOLID  WASTE  LANDFILL  SIMULATORS, 

SCS  Engineers,  Covington,  KY. 
J.  J.  Walsh,  R.  N.  Kinman,  and  J.  I.  Rickabaugh. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81-002a,  March,  1981,  p  67-93.  30  Fig,  9  Tab,  5 
Ref. 

Descriptors:  'Landfills,  'Simulation,  'Leachates, 
'Lysimeters,  'Municipal  wastes.  Infiltration,  Field 
capacity.  Chemical  composition,  Temperature, 
Aerobic  conditions,  Anaerobic  conditions,  Gas  for- 
mation, Sludge,  Industrial  wastes. 

The  objective  of  the  program  was  to  determine  the 
impact  of  solid  waste  decomposition  from  varying 
moisture  infiltration  rates,  adding  pH  buffering 
compounds,  prewetting  the  wastes,  varying  ambi- 
ent temperatures,  and  codisposing  refuse  with 
sewage  sludge  and  various  industrial  wastes.  To 
this  end,  a  total  of  19  landfill  simulators  were 
constructed  in  late  1974  and  early  1975.  Each  was 
loaded  with  approximately  3.0  metric  tons  of  mu- 
nicipal refuse.  Small  quantities  of  sewage  sludge, 
industrial  wastes,  or  other  materials  were  added  to 
12  of  these  simulators.  Maintenance,  operation,  and 
monitoring  of  these  landfill  simulators  was  then 
begun  and  has  continued  to  this  date.  Water  addi- 
tions are  made  on  all  simulators  on  a  prescribed 
schedule  to  simulate  rainfall  conditions  in  the  Mid- 
west U.  S.  Gas  and  leachate  are  collected,  quanti- 
fied, and  analyzed.  Refuse,  soil,  and  ambient  air 
temperatures  are  recorded.  Field  capacity  for  the 
municipal-solid-waste-only  test  cells  was  reached 
after  339-540  days  with  400  mm/year  infiltration 
rates,  150  days  with  800  mm/year,  and  480  days 
with  600  mm/year.  The  moisture  retained  at  field 
capacity  ranged  from  1.02-1.31  I/kg  except  for  one 
cell.  With  all  infiltration  rates,  the  leachate  cumula- 
tive contents  of  TOC,  COD,  total  Kjeldahl  nitro- 
gen, total  solids  and  nickel  were  asymptotic,  while 
cumulative  iron  content  was  linear.  The  cell  tem- 
peratures fluctuated  considerably.  For  the  first  1- 
1.5  years  of  observation  carbon  dioxide  predomi- 
nated, but  was  replaced  by  methane  when  anaero- 
bic conditions  were  established.  The  total  gas 
volume  achieved  ranged  from  3-18  1/kg  over  5.75 
years.  (Brambley-SRC) 
W81-03635 


COLLECTION  OF  REPRESENTATIVE  WATER 
QUALITY  DATA  FROM  MONITORING 
WELLS, 

Illinois  State  Water  Survey,  Peoria. 

For  primary  bibliographic  entry  see  Field  7B. 
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CONTAINMENT  OF  HEAVY  METALS  IN 
LANDnLLS  WITH  LEACHATE  RECYCLE, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

F.  G.  Pohland,  J.  P.  Gould,  R.  E.  Ramsey,  B.  J. 
Spiller,  and  W.  R.  Esteves. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I-I73874, 
Price  codes:  AI2  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
8l-002a,  March,  1981,  p  179-194.  14  Fig,  2  Tab,  15 
Ref. 

Descriptors:  'Leachates,  'Heavy  metals,  'Recy- 
cling, 'Landfills,  'Water  pollution  prevention, 
Chemical  precipitation.  Chemical  reactions,  Inor- 
ganic compounds.  Organic  compounds,  Sulfides, 
Detoxification,  Lysimeters,  Industrial  wastes,  Do- 
mestic wastes. 

The  presence,  transport  and  ultimate  fate  of  heavy 
metals  in  landfill  leachate  are  discussed  with  repect 
to  the  opportunities  for  physical-chemical  interac- 
tion within  the  landfill  environment.  Most  lea- 
chates were  found  to  contain  high  concentrations 
of  dissolved  ions  and  a  broad  array  of  organic  and 
inorganic  ligands  such  as  sulfide,  chloride,  sulfate, 
phosphate,  and  ammonia  which,  coupled  with  the 
anaerobic  reducing  conditions  of  the  landfill,  fa- 
vored the  removal  of  heavy  metals  primarily  by 
precipitation  as  sulfides.  This  removal  was  en- 
chanced  by  the  increased  stabilization  rates  and 
filtering  action  promoted  by  the  recirculation  of 
leachate  through  the  landfill  mass.  These  observa- 
tions were  fortified  by  data  obtained  from  analysis 
of  leachate  samples  from  four  simulated  landfill 
lysimeters  columns  operated  under  conditions  of 
leachate  collection  and  recycle  and  with  codispo- 
sal  of  residential-type  refuse  and  metal  plating 
sludge.  Utilizing  equilibrium  concepts  modified  by 
considerations  for  ionic  strength  and  by  activity 
corrections,  the  potential  for  precipitation  and/or 
complexation  of  heavy  metals  and  the  profound 
impact  of  sulfides  on  these  reactions  were  deter- 
mined. It  may  be  possible  for  many  landfills  to 
receive  and  detoxify  certain  types  of  industrial 
wastes  without  causing  irreversible  damage  to  the 
stabilization  processes  within  the  landfill  or  to  the 
surrounding  environment.  (Brambley-SRC) 
W8 1-03640 


SUMMARY      OF      LANDFILL      RESEARCH; 
BOONE  COUNTY  FIELD  SITE, 

Regional  Services  Corp.,  Inc.,  Columbus,  IN. 
For  primary   bibliographic   entry   see   Field   5G. 

W81-03641 


SECTION  404(B)  TESTING, 

Army  Engineer  Div.  North  Atlantic,  New  York. 
R.  Pierce. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 
Evaluation,  22-24  January,  1980,  Tampa,  Florida. 
Army  Corps  of  Engineers,  Committee  on  Water 
Quality,  Washington,  DC,  paper  3.   14  p,  5  Fig. 

Descriptors:  'Dredging,  'Testing  procedures, 
'Pollution  prevention,  'Site  selection,  'Spoil  dis- 
posal. Water  pollution.  Standards,  Pollutant  identi- 
fication, Spoil  banks.  Ocean  dumping,  Benthic  en- 
vironment. 

Section  404(b)  (1)  of  the  Clean  Water  Act  of  1977 
directs  the  Administrator  of  EPA  in  Conjuction 
with  the  Secretary  of  the  Army  to  develop  guide- 
lines governing  the  specification  of  sites  for  the 
discharge  of  dredged  and  fill  material.  A  testing 
package  was  developed  to  give  clear  and  un- 
equivocal guidance  on  the  appropriate  test  or  tests 
needed  to  characterize  the  material  to  be  dis- 
charged; which   test   to  start  with;   under  which 
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situations  additional  tests  are  necessary;  and  when 
enough  tests  had  been  run.  Discharges  are  catego- 
rized by  the  type  of  operation  and  the  level  of 
contamination  in  the  dredged  material  and  at  the 
discharge  site.  The  heart  of  this  scheme  is  the 
precategorization  evaluation.  It  is  the  first  step  in 
the  process  and  is  the  mechanism  by  which  the 
discharge  is  placed  into  the  proper  category. 
During  this  evaluation  the  contaminants  of  con- 
cern that  may  be  present  in  the  dredged  material 
are  identified.  The  five  categories  for  dredged  ma- 
terial are:  discharge  without  potential  for  environ- 
mental contamination;  open  water  discharge  with 
level  of  contamination  similar  to  the  discharge  site; 
contained  or  confined  discharges;  open  water  dis- 
charges with  potential  for  harm  to  the  benthic 
environment;  and  discharges  with  potential  for 
harm  in  the  water  column.  (Moore-SRC) 
W8 1-03642 


DREDGED  MATERIAL  DISPOSAL  CASE 
STUDY;  MILITARY  OCEAN  TERMINAL, 
SUNNY  POINT,  NORTH  CAROLINA, 

Army  Engineer  District,  Wilmington,  NC. 

C.  C.  Meshaw. 

In;  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  20.  7  p,  3  Fig. 

Descriptors:  *Dredging,  *Waste  disposal,  *Saline 
water  intrusion,  *Sinks,  *Land  disposal.  Ground 
water.  Water  pollution,  Ponds,  Encroachment,  En- 
vironmental effects.  Wildlife. 

The  Military  Ocean  Terminal  is  located  on  the 
Cape  Fear  River  about  6  mi  upstream  of  South- 
port,  North  Carolina.  Shoaling  of  the  access  chan- 
nels and  basins  has  averaged  1.8  million  cu  yd 
annually,  and  dredging  has  generally  been  needed 
on  a  biannual  basis.  When  open  water  disposal  of 
dredged  material  was  discontinued,  two  diked 
upland  disposal  areas  having  a  combined  capacity 
of  28.5  million  cu  yd  of  dredged  material  were 
built.  In  1977,  high  chloride  concentrations,  100 
ppm  and  up,  were  reported  in  several  monitoring 
wells  near  the  disposal  area  in  use.  Since  the  dis- 
posal area  was  constructed  in  an  area  of  numerous 
limestone  sinks,  saltwater  intrusion  was  considered 
to  be  the  source  of  the  chloride.  To  determine  the 
extent  of  saltwater  intrusion  and  to  monitor  its 
movement,  58  wells  were  drilled  in  and  around  the 
disposal  area.  These  wells,  together  with  about  54 
surface  water  sampling  locations  are  sampled  on  a 
monthly  basis.  By  September  1977,  saltwater  had 
moved  out  from  and  far  beyond  the  boundaries  of 
the  disposal  area.  Of  particular  importance  is  the 
spread  of  the  saltwater  plume  into  nearby  ponds. 
There  is  concern  for  the  long  term  effects  of  the 
saltwater  intrusion  on  potential  water  supply,  and 
endangered  species.  (Moore-SRC) 
W81-03656 


INTRODUCED  CHEMICALS  AND  WATER 
QUALITY, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR. 
L.  A.  Norris,  and  D.  G.  Moore. 
In:  Proceedings  of  Interior  West  Watershed  Man- 
agement Symposium,  April  8-10,  1980,  Baum- 
gartner,  D.M.,  Ed.,  Washington  State  University, 
Pullman,  1981,  p  203-220.  8  Fig,  11  Tab,  28  Ref 

Descriptors:  *Water  pollution  sources,  'Pesticides, 
♦Fertilizers,  *Fire  retardants.  Forest  management, 
'Forest  watersheds.  Nitrates,  Stream  pollution.  In- 
secticides, Herbicides,  Fungicides,  Leaching, 
Ureas,  Water  pollution  prevention. 

Forest  managers  use  a  number  of  chemicals  to 
protect  and  enhance  forest  resource  values.  A  vari- 
ety of  specific  compounds  are  included  within  the 
general  categories  of  pesticides,  fertilizers,  and  fire 
retardants.  Use  of  any  of  these  chemical  tools  may 
result  in  their  entry  to  aquatic  systems.  Forestry 
accounts  for  slightly  more  than  1%  of  the  total 
pesticides  used  in  the  United  States.  Fertilizers  are 
applied  annually  to  only  a  small  portion  of  com- 
mercial forest  land.  There  has  been  a  steady 
growth  in  the  use  of  fire  retardants.  Direct  applica- 
tion or  drift  to  surface  water  or  ephemeral  stream 


channels  is  the  principal  mechanism  by  which  aeri- 
ally applied  chemicals  enter  forest  streams.  With 
the  exception  of  nitrate  nitrogen  as  a  transforma- 
tion product  of  urea  fertilizer  or  ammonia-based 
fertilizers  or  fire  retardants,  the  long-terra  entry  of 
chemicals  via  leaching  to  streams  does  not  seem  to 
occur  at  measurable  levels.  The  concentrations  and 
persistence  of  chemicals  found  in  these  streams 
does  not  appear  to  represent  a  substantive  hazard 
to  aquatic  organisms  or  downstream  water  users. 
Forest  managers  and  chemical  applicators  can 
markedly  influence  the  amount  of  chemical  which 
enters  streams  by  careful  attention  to  the  orienta- 
tion of  treated  areas  to  streams  and  the  conditions 
of  application.  (Moore-SRC) 
W8 1-03662 


OIL-WATER  INTERFACIAL  DETECTOR, 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-03686 


FLOW-THROUGH     COALESCING     SEPARA- 
TOR, 

Marine  Construction  and  Design  Co.,  Seattle,  WA. 

(Assignee). 

For   primary   bibliographic   entry   see   Field    5D. 

W81-03688 


MOVEMENT  OF  WATER  AND  NITRATE  IN 
THE  UNSATURATED  ZONE  OF  UPPER 
CHALK  NEAR  WINCHESTER,  HANTS.,  ENG- 
LAND, 

Institute  of  Hydrology,  Wallingford  (England). 
S.  R.  Wellings,  and  J.  P.  Bell. 
Journal  of  Hydrology,  Vol  48,  No  1/2,  p  119-136, 
August,  1980.  11  Fig,  1  Tab,  37  Ref. 

Descriptors:  'Nitrates,  'Soil  water  movement, 
'Unsaturated  flow,  'Path  of  pollutants.  Water  pol- 
lution sources.  Fertilizers,  Agriculture,  Hydrology, 
Nitrogen  compounds.  Chalk,  'England,  Aquifers, 
Groundwater,  Water  table,  Evapotranspiration. 

An  investigation  of  water  and  nitrate  fluxes  in  the 
Chalk,  south  and  east  England's  major  aquifer,  was 
conducted  to  clarify  the  physical  processes  in  the 
unsaturated  zone.  Nitrates  in  water  pumped  from 
some  sites  in  this  important  supply  source  exceed 
the  11.3  mg  per  liter  maximum  limit  for  potable 
water,  possibly  as  a  result  of  increased  fertilizer 
use.  During  field  experiments,  different  rates  of 
animal  slurry  and  inorganic  fertilizers  were  applied 
and  fluxes  measured  in  the  upper  3  meters  of  the 
unsaturated  zone  under  grass  plots.  Actual  evapo- 
ration from  short  crops  was  very  close  to  potential 
evaporation  as  calculated  by  the  Penman  (1948) 
formula.  Drainage  of  water  to  the  water  table 
occurs  by  unsaturated  flow  through  the  Chalk 
matrix  during  both  summer  and  winter.  A  piston 
displacement  model  describes  the  observed  distri- 
bution of  solutes.  The  average  annual  rate  of 
downward  movement  is  about  0.9  meters  per  year, 
with  a  small  lag  of  solute  with  respect  to  water.  In 
summer  upward  water  fluxes  of  5-6  meters  are 
capable  of  moving  solutes  back  up  the  profile  by 
10  cm  or  more.  Fissure  flow  of  water  and  solutes  is 
likely  only  after  unusually  heavy  storms.  Matrix 
flow  appears  to  dominate  over  fissure  flow  at  this 
site,  implying  that  groundwater  quality  will  dete- 
riorate seriously  in  the  future.  However,  other 
untested  areas  of  the  Chalk  may  behave  different- 
ly. (Cassar-FRC) 
W81-03715 


ANALYSIS  OF  THE  TRANSIENT  MOVEMENT 
OF  WATER  AND  SOLUTES  IN  STREAM- 
AQUIFER  SYSTEMS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-037 17 


NITROGEN  CYCLING  AND  ASSIMILATIVE 
CAPACITY  OF  NITROGEN  AND  PHOSPHO- 
RUS BY  RIVERINE  WETLAND  FORESTS, 

East  Carolina  Univ.  Greenville,  NC.  Dept.  of  Biol- 
ogy- 
M.  M.  Brinson,  H.  D.  Bradshaw,  and  E.  S.  Kane. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-2 18307, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Report  No  167,  June, 
1981.  90  p,  25  Fig,  22  Tab.  OWRT-B-114-NC(2), 
14-34-0001-8107. 

Descriptors:  'Wetlands,  'Cycling  nutrients.  Nutri- 
ents, Nutrient  removal.  Nitrogen,  'Phosphorus, 
Denitrification,  Nitrate,  Ammonium,  Floodplains, 
Bottomland,  Rooted  aquatic  plants.  Roots,  Tar 
Swamp,  Creeping  Swamp,  North  Carolina,  River- 
ine swamps.  Nitrogen  cycling,  Nutrient  exchange. 

Labeled  (15N)  nitrate  and  ammonium  were  added 
to  swamp  surface  water  and  their  diffusion  to  the 
forest  floor  was  followed.  Of  the  original  nitrate 
added,  46%  remained  in  the  surface  water  of  Tar 
Swamp  and  62%  in  Creeping  Swamp  after  2  days. 
Two  days  after  ammonium  treatments  correspond- 
ing levels  were  79%  and  81%.  As  indicated  by  the 
absence  of  recoverable  15N  in  sediments  following 
nitrate  treatments,  diffusion  of  labeled  nitrate  to 
the  forest  floor  resulted  in  its  transformation  to  N 
sub  2  O  or  N  sub  2  by  denitrification.  Although 
labeled  ammonium  also  diffused  to  sediments  and 
accumulated  in  a  sediment-exchangeable  form, 
there  was  simultaneous  efflux  of  unlabeled  ammo- 
nium from  sediments  to  the  water  column.  Also, 
ammonium  was  readily  immobilized  from  the 
water  by  decomposing  leaf  litter  and  probably 
filamentous  algae,  both  of  which  represent  short 
term  storages.  However,  exchangeable  ammonium 
in  the  sediments  was  far  more  important  in  net 
accumulation.  Available  nitrogen  reserves  in  the 
sediments  were  depleted  through  ammonification 
and  nitrification  during  annual  drydown  episodes, 
and  the  capacity  for  additional  nitrogen  assimila- 
tion by  the  sediments  was  renewed.  An  experiment 
was  then  conducted  to  determine  the  capacity  of 
sediments  for  sustained  nutrient  assimilation  by 
adding  nitrate,  ammonium,  phosphate,  and  second- 
arily treated  sewage  effluent  to  surface  water  in 
separate  chambers  at  weekly  intervals  for  46 
weeks.  Nitrate  disappeared  rapidly  from  the  sur- 
face water  between  weekly  additions  and  did  not 
accumulate  in  subsurface  water.  Phosphate  added 
to  surface  water  accumulated  as  an  acid-extract- 
able  form  in  sediments  to  a  level  of  nearly  one-half 
of  total  sediment  phosphorus  by  the  end  of  the 
experiment. 
W81-03725 


DETERMINING  THE  AVAILABILITY  OF 
SEDIMENT-BOUND  TRACE  METALS  TO 
AQUATIC  DEPOSIT-FEEDING  ANIMALS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

S.  N.  Luoma,  D.  J.  Cain,  E.  Thomson,  C. 
Johannson,  and  E.  A.  Jenne. 

Geological  Survey  Open-File  Report  80-341, 
March  1980.  333  p,  137  Ref 

Descriptors:  'Bottom  sediments,  'Clams,  'Metals, 
'Trace  metals,  'Estuarine  environment,  Physico- 
chemical  properties,  Benthos,  Food  chains,  Ad- 
sorption, Copper,  Zinc,  Silver,  Water  pollution 
effects,  California,  *San  Francisco  Bay,  Scrobicu- 
laria  plana,  Macoma  Balthica,  Nereis  diversicolor, 
Fucus  vesiculosus. 

Physicochemical  form  affects,  by  as  much  as  1000 
fold,  the  uptake  rate  by  deposit-feeding  clams  of 
metals  bound  to  sediments.  The  strength  of  metal 
binding  to  the  different  sedimentary  binding  sub- 
strates controls  this  effect.  Statistical  studies  that 
were  spatially  intensive  (comparing  35  stations  in 
17  estuaries)  and  temporally  intensive  (2  stations 
through  2  years  time)  indicate  that  sediments  con- 
trol the  availability  of  Ag,  Cd,  Co,  Pb,  Zn,  Fe,  and 
Mn,  and  possibly  Cu  to  clams  and  polychaete 
worms  in  nature.  Metal  concentrations  removed 
from  sediments  by  chemical  extractants  generally 
follow  availability  better  than  do  total  metal  con- 
centrations, but  the  specific  extractant  differs 
among  different  metals.  Concentrations  of  binding 
substrates  (Fe,  Mn,  organic  carbon,  humic  sub- 
stances) also  statistically  explain  a  proportion  of 
the  variance  of  metal  concentrations  in  the  animals, 
suggesting  that  metal  partitioning  among  substrates 
in  sediments  is  an  important  control  on  metal  avail- 
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ability.  The  specific  substrates  which  contribute  to 
availability  also  differ  among  metals.  Statistical 
assessment  of  metal  form  in  sediments  suggested 
that  different  substrates  compete  for  the  partition- 
ing of  metals,  that  each  metal  is  partitioned  among 
a  variety  of  forms  in  an  o.xidized  sediment,  and  that 
partitioning  will  vary  with  the  physicochemical 
characteristics  of  the  sediments.  (USGS) 
W8 1-03728 


CHARACTERIZATION  OF  AIR  POLLUTANTS 
FROM  AN  ACTIVATED  SLUDGE  PROCESS, 

P.  A.  Scheff,  J.  A.  Holden,  and  R.  A.  Wadden. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  2,  p  223-231,  February,  1981.  8  Fig,  6 
Tab,  23  Ref 

Descriptors:  *Air  pollution,  'Wastewater  facilities, 
•Path  of  pollutants,  Activated  sludge,  Coliforms, 
Bacteria,  Monitoring,  Trace  elements.  Heavy 
metals.  Public  health,  Chicago,  Waste  water  treat- 
ment. 

An  8  month  monitoring  program  was  conducted  to 
determine  environmental  contamination  from  an 
activated  sludge  plant  in  a  Chicago  suburb.  Meas- 
urements were  taken  of  air  pollutants  in  the  sur- 
rounding area  of  the  plant  out  to  1.6  km.  The  air 
pollutants  evaluated  included  total  aerobic  bacteria 
containing  particles  or  total  viable  particles,  total 
suspended  particulate,  N02,  S02,  CI 2,  NH3,  H2S, 
N03,  S04,  and  various  trace  elements.  Grab  sam- 
ples of  waste  water  entering  the  aeration  tanks 
taken  concurrently  with  the  air  samples  were  ana- 
lyzed for  the  same  pollutants.  The  mean  plant 
levels  of  total  viable  bacteria  (376  particles/cu  m) 
and  total  coliform  (6.9  coliform/cu  m)  were  signifi- 
cantly greater  than  the  0.8  km  upwind  values  for 
these  parameters.  The  0.8  km  downwind  values  for 
total  viable  bacteria  and  total  coliform  were  also 
significantly  higher  than  their  upwind  counter- 
parts. Although  results  showed  that  the  activated 
sludge  plant  was  a  souce  of  these  bacterial  pollut- 
ants no  evidence  was  found  to  indicate  that  the 
facility  was  a  major  contributor  of  the  other  pollut- 
ants monitored.  The  health  implications  of  these 
findings  are  discussed  in  relation  to  plant  oper- 
ation, design  and  planning.  (Geiger-FRC) 
W8 1-03757 


POLLUTION  POTENTIAL  AND  CORN 
YIELDS  FROM  SELECTED  RATES  AND 
TIMING  OF  LIQUID  MANURE  APPLICA- 
TIONS, 

Department  of  Agriculture,  Ottawa  (Ontario).  En- 
gineering and  Statistical  Research  Inst. 
P.  A.  Phillips,  J.  L.  B.  Culley,  F.  R.  Hore,  and  N. 
K.  Patni. 

Transactions  of  the  ASAE,  Vol  24,  No  1,  p  139- 
144,  January-February,  1981.  1  Fig,  5  Tab,  15  Ref 

Descriptors:  'Runoff,  'Manure,  Water  quality. 
Surface  runoff  Surface  water.  Subsurface  water, 
Storm  seepage.  Nitrogen,  Phosphorus,  Potassium, 
Nutrients,  Corn,  Crop  production.  Fertilizers. 

The  effects  of  rate  and  time  of  liquid  manure 
application,  chemical  fertilizer  application  or  no 
application  of  fertilizer  were  studied  on  the  chemi- 
cal composition  of  surface  and  subsurface  water 
and  on  crop  yield.  Liquid  manure  was  applied  at 
three  rates  of  224,  560,  and  897  kg  N/ha/yr.  Sur- 
face runoff  concentrations  of  inorganic  N,  P  and  K 
from  winter  applied  manure  increased  in  propor- 
tion to  increased  application  rates.  They  were  also 
much  higher  than  concentrations  from  spring,  fall, 
spring-fall  and  chemical  fertilizer  treatments.  Most 
of  the  nitrogen  and  phosphorus  in  surface  runoff 
during  June  storms  was  associated  with  suspended 
sediment  that  resulted  from  erosion.  Neither  the 
amounts  of  sediment  nor  their  N  and  P  contents 
were  affected  by  manure  or  fertilizer  applications. 
It  was  concluded  that  the  winter  application  of 
manure  at  any  rate  on  areas  that  contribute  runoff 
directly  to  bodies  of  surface  water  is  not  to  be 
recommended.  Non-winter  applications  of  manure 
at  or  above  rates  of  560  kg  N/ha/yr  may  also  lead 
to  water  quality  impairment.  (Baker-FRC) 
W81-03766 


EXPERIENCES  WITH  RUNOFF  CONTROL 
SYSTEMS  IN  INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

J.  C.  Nye,  and  D.  D.  Jones. 

Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1409- 

1412,  November/December,  1980.  2  Tab,  14  Ref 

Descriptors:  'Infiltration,  'Settling  basins,  'Feed- 
lot  runoff  'Feedlot  wastes.  Livestock  wastes, 
Feedlots,  Runoff  Ultimate  disposal.  Design  storm. 
Slopes,  Farm  wastes.  Waste  disposal,  Indiana. 

The  state-of-the-art  of  livestock  facilities'  runoff 
control  systems  in  Indiana  is  presented.  Settling 
basins  combined  with  vegetative  infiltration  areas 
are  in  common  use  in  the  state.  After  heavy  solids 
have  separated  from  liquids  in  the  basins,  the  efflu- 
ent is  pumped  or  allowed  to  run  into  the  infiltra- 
tion area  to  soak  into  the  soil  and  filter  through  the 
grass.  Field  observations  of  these  systems  led  to 
several  design  recommendations.  The  design  storm 
should  be  1  year-1  hour  (3  cm);  surface  settling 
rate,  1.2  cu  meters  per  hour  per  sq  meter;  length  to 
width  ratio,  4  to  1;  sludge  storage  depth,  0.3  meters 
depending  on  the  operation;  and  weir  overflow 
rate,  24-27  cu  meters  per  hour-meter.  A  dewater- 
ing  type  basin  outlet  is  best  constructed  with  a 
perforated  riser  with  expanded  metal.  The  liquid 
type  basin  outlet,  often  flat  concrete,  is  improved 
with  a  baffle  to  prevent  overflow  of  floating  solids. 
Solids  should  be  removed  after  each  major  storm. 
Baffles  in  the  inlet  promote  even  distribution  of 
influent.  The  liquid  basin  floor  should  slope  at  6% 
to  the  sludge  removal  point,  and  the  dewatering 
basin  floor  should  gradually  slope  at  1%  toward 
the  outlet.  In  designing  vegetative  infiltration 
areas,  criteria  to  consider  are  infiltration  rate  and 
water  holding  capacity  of  the  soil,  travel  time 
during  an  extreme  storm,  and  a  maximum  of  400  kg 
N  per  hectare  per  year  nutrient  loading.  (Cassar- 
FRC) 
W8 1-03771 


DYNAMICS  OF  RURAL  NONPOINT  SOURCE 
WATER  QUALITY  IN  A  SOUTHEASTERN  WA- 
TERSHED, 

North  Carolina  State  Univ.,  at  Raleigh.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W81-03774 


MOMENT  METHODS  FOR  ANALYZING 
RIVER  MODELS  WITH  APPLICATION  TO 
POINT  SOURCE  PHOSPHORUS, 

West    Virginia    Univ.,    Morgantown.    Dept.    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03786 


LAGGED  CORRELATION  IN  STUDY  OF  SPA- 
TIAL PATTERN  OF  WELLS  CONTAMINA- 
TION, 

Texas  Univ.  Health  Science  Center  at  Houston. 
H.  H.  Birden,  and  I.  Cech. 

Water  Research,  Vol  15,  No  3,  p  291-299,  1981.  8 
Fig,  10  Ref 

Descriptors:  'Wells,  'Spatial  distribution,  'Bacte- 
ria, 'Path  of  pollutants.  Contamination,  South 
Windsor,  Connecticut,  Coliforms,  Nitrate. 

Results  of  a  sanitary  survey  of  drinking  water 
wells  conducted  since  1977  in  South  Windsor, 
Connecticut  are  presented.  The  aquifer  from 
which  water  in  the  area  was  drawn  is  composed  of 
sandstone  layers  of  varying  permeability  alternated 
with  layers  of  shale.  The  aquifer  is  non-artesian, 
but  is  confined  to  some  extent  by  an  overlying 
glacial  till  hardpan  of  low  permeability.  The  analy- 
sis showed  that  nitrate  levels  throughout  the  area 
were  randomly  distributed  with  no  persistent  rela- 
tion to  any  particular  spatial  point  and  no  correla- 
tion with  coliform  bacteria.  One  exception  oc- 
curred in  the  immediate  vicinity  of  one  residence, 
where  direct  contamination  of  drinking  water  by 
sewage  had  occurred.  The  nitrate  concentration 
reflected  what  was  naturally  occurring  in  this 
aquifer  for  all  other  tested  wells.  Bacterial  levels 
showed  strong  spatial  correlations  from  one  well 


to  another.  A  channeled  flow  of  bacterial  contami- 
nation through  the  area  was  noted  with  very  little 
lateral  dispersion  from  a  northeast-northwest-south 
line.  This  contamination  was  entering  the  aquifer 
from  a  single  place  and  was  then  propagated 
through  a  lens  of  higher  permeability  or  a  frac- 
tured system.  The  adaptation  of  the  Blackman- 
Tukey  methodology  of  time  series  analysis  was 
most  useful  in  this  particular  study.  (Baker-FRC) 
W81-03787 


ASBESTOS-CEMENT  MATERIALS  USED  IN 
WATER  SUPPLY, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
J.  R.  Millette,  M.  F.  Pausing,  and  R.  L.  Boone. 
Water/Engineering  and  Management,  Vol  128,  No 
3,  p  48,  51,  60,  97,  March,  1981.  2  Fig,  4  Tab,  25 
Ref 

Descriptors:  'Asbestos,  'Pipes,  'Water 
distribution(Applied),  Risks,  Public  health.  Water 
conveyance.  Water  pollution  effects.  Asbestos 
cement.  Toxicity,  Water  quality,  'Water  pollution 
sources. 

An  assessment  of  current  information  on  the  ques- 
tion of  health  risks  of  asbestos  fibers,  a  human 
carcinogen,  in  drinking  water  supplies  is  presented. 
Asbestos  fibers  are  found  in  drinking  water  sup- 
plies where  asbestos  cement  (A/C)  pipe  used  in  the 
distribution  system  is  degraded  by  corrosive  water. 
It  has  been  estimated  that  16.5%  of  the  200,000 
miles  of  A/C  pipe  in  the  U.S.  is  exposed  to  highly 
aggressive  water  and  52%  to  moderately  aggres- 
sive water.  This  amounts  to  a  possible  exposure  of 
40  million  persons.  On  the  other  hand,  one  study 
showed  that  45  out  of  46  towns  having  aggressive 
water  and  A/C  pipe  had  no  high  fiber  levels  or 
deteriorated  pipe.  Current  studies  indicate  that  as- 
bestos fibers  can  penetrate  the  gut  wall.  However, 
there  is  no  conclusive  laboratory  or  epidemiologic 
evidence  that  ingested  asbestos  causes  gastrointes- 
tinal cancer.  Although  there  is  not  enough  evi- 
dence to  support  a  drinking  water  standard  for 
asbestos,  A/C  materials  should  not  be  used  in  new 
construction  in  corrosive  water  areas.  Where  A/C 
pipe  is  deteriorating,  efforts  should  be  made  to 
treat  the  water  and/or  coat  the  pipe.  (Cassar-FRC) 
W8 1-03789 


BIODEGRADATION  OF  PENTACHLORO- 
PHENOL  IN  A  SIMULATED  AQUATIC  ENVI- 
RONMENT, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
D.  Liu,  K.  Thomson,  and  W.  M.  J.  Strachan. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  1,  p  85-90,  1981.  2  Fig,  1 
Tab,  18  Ref 

Descriptors:  'Biodegradation,  PCP,  'Pesticide  ki- 
netics, Microbial  degradation,  Activated  sludge. 
Anaerobic  conditions,  Fermentation,  Aerobic  con- 
ditions, Pesticides,  Chlorinated  hydrocarbons.  Me- 
tabolism, Fate  of  pollutants.  Organic  nitrogen, 
Simulation  analysis,  'Pentachlorophenol. 

The  rate  of  sodium  pentachlorophenate  (NaPCP) 
biodegradation  was  examined  under  aerobic/anaer- 
obic conditions,  with/without  co-metabolites,  and 
with  different  nitrogen  sources  in  laboratory  cy- 
clone fermenters  employing  an  acclimatized  bacte- 
rial culture  from  activated  sludge.  NaPCP  biode- 
gradation was  measured  as  the  disappearance  of 
the  compound  from  the  fermenter  broth  after  cor- 
rection for  NaPCP  loss  due  to  abiotic  factors.  Rate 
constants  were  determined  by  first-order  kinetics, 
and  half-lives  were  calculated  as  functions  of  a  rate 
constant  expression.  After  three  days,  the  NaPCP 
in  the  aerobic  fermenter  had  decreased  to  a  negligi- 
ble amount  (half-life  0.36  day),  while  100%  of  the 
added  NaPCP  remained  unchanged  in  the  anaero- 
bic fermenter  (half-life  192  days).  Both  glucose  and 
monochlorophenol  suppressed  the  rate  of  NaPCP 
biodegradation.  Yeast  extract  as  nitrogen  source 
showed  a  distinct  stimulatory  effect  on  NaPCP 
degradation,  while  peptone  tended  to  inhibit 
NaPCP  biodegradation.  Since  NaPCP  is  often  de- 
tected in  many  aquatic  environments,  the  present 
test  system  is  offered  as  a  simulation  tool  for  inves- 
tigating the  complex  interactions  between  this  pes- 
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ticide  and  different  environmental  parameters  to 
discern  degradation  mechanisms.  (Geiger-FRC) 
W8 1-03806 


ble   arsenic   concentration   found   in   the  aqueous 
phase.  (Baker-FRC) 
W8 1-03826 


analyses     of    kerogens 
(Cassar-FRC) 

W81-03859 


and     humic     substances. 


LEVELS  OF  HYDROCARBONS  IN  MUSSELS, 
MYTILUS  EDULIS,  AND  SURFACE  SEDI- 
MENTS FROM  DANISH  COASTAL  AREAS, 

Marine  Pollution  Lab.,  Charlottenlund  (Denmark). 
For  primary  bibliographic  entry  see  Field  5A. 
W81-03812 


PROFILE  MEASUREMENTS  OF  PARTICLE 
MASS  TRANSFER  AT  THE  AIR-WATER  IN- 
TERFACE, 

Governors  State  Univ.,   Park  Forest  South,   IL. 
Coll.  of  Environmental  and  Applied  Science. 
H.  Sievering. 

Atmospheric  Environment,  Vol  15,  No  2,  p  123- 
129,  1981.  2  Fig,  1  Tab,  23  Ref 

Descriptors:  'Air-water  interfaces,  *Water  pollu- 
tion sources,  Lakes,  'Lake  Michigan,  Wind  veloc- 
ity. Interfaces,  Water  pollution.  Particulate  matter, 
Air  pollution.  Mass  transfer.  Momentum  transfer. 

In  the  context  of  a  study  to  determine  trace  ele- 
ment loading  to  Lake  Michigan,  a  hmited  profile 
method  was  used  to  estimate  particle  deposition 
velocity  as  a  function  of  size  for  particles  of  a 
diameter  between  0.1  and  2.0  millimicrons.  Mete- 
orological and  aerosol  measurements  were  taken  at 
two  sampling  sites  on  Lake  Michigan.  The  limited 
profile  method  data  suggest  that  the  surface  resist- 
ance for  particle  mass  transfer  at  the  air-water 
interface  may  be  small.  No  strong  dependence  of 
particle  mass  transfer  upon  particle  size  in  the 
accumulation  mode  was  found.  In  only  one  case 
did  a  profile  data  set  suggest  more  than  a  two-fold 
difference  in  particle  deposition  velocity  across  the 
diameter  range  investigated.  The  overall  mean 
ratio  of  particle  deposition  velocity  to  momentum 
transfer  velocity  for  a  total  of  20  moderate  wind 
speed  data  sets  is  0.28.  This  rather  large  ratio  was 
not  in  agreement  with  expectations.  One  explana- 
tion for  this  is  that  fluctuating  wind  speed  and 
direction  may  cause  the  water's  roughness  ele- 
ments to  protrude  through  the  viscous  sublayer, 
with  the  resultant  surface  resistance  to  particle 
transfer  substantially  reduced.  These  limited  pro- 
file measurements  suggest  fairly  large  transfer  rates 
of  atmospheric  particles  to  open  water  bodies. 
(Carroll-FRC) 
W81-03821 


THE  RELEASE  OF  ARSENIC  FROM  CON- 
TAMINATED SEDIMENTS  AND  MUDS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Environmental  Science. 

W.  H.  Clement,  and  S.  D.  Faust. 

Journal  of  Environmental  Science  and  Health,  Vol 

A16,  No  1,  p  87-122,  1981.  5  Fig,  8  Tab,  32  Ref 

Descriptors:  *Arsenic,  *Water  pollution  sources, 
Arsenic  compounds.  Sediments,  Muds,  'Bottom 
sediments.  Wastewater  pollution.  Absorption. 

The  release  of  arsenic  to  overlying  waters  from 
stream  muds  and  sediments  was  investigated  under 
laboratory  conditions.  Muds  were  synthesized  with 
arsenic  concentrations  similar  to  those  encountered 
near  industrial  outfalls.  Both  anaerobic  conditions 
and  aerobic  conditions  were  used  in  the  study, 
with  dissolved  oxygen  levels  of  100,  50,  25,  and 
10%  saturation.  In  both  aerobic  and  anaerobic 
systems,  the  lower  the  temperature,  the  smaller  the 
distribution  coefficient.  At  a  given  temperature 
very  little  difference  was  noted  in  the  distribution 
coefficients  at  different  saturation  levels.  Levels  of 
arsenic,  primarily  as  As(2-|-),  were  about  10  times 
higher  under  anaerobic  than  aerobic  conditions. 
The  arsenic  in  aerobic  reservoirs  was  about  70% 
arsenate  and  20%  organo-arsenic.  The  pH  had 
little  effect  over  the  range  of  6.0  to  8.5.  Iron  and 
phosphate  concentrations  significantly  affected  the 
arsenic  levels.  The  reduction  of  ferric  to  ferrous 
iron  significantly  affected  the  release  of  the  arsenic. 
It  was  concluded  that  adsorption-desorption  equi- 
libria as  well  as  the  amount  of  arsenic  available  in 
the  muds  and  sediments  greatly  affected  the  solu- 


IMPORTANCE  OF  FEEDING,  DIRECT 
UPTAKE  FROM  SEAWATER,  AND  TRANSFER 
FROM  GENERATION  TO  GENERATION  IN 
THE  ACCUMULATION  OF  AN  ORGANOCH- 
LORINE  {P,P'-DDT)  BY  THE  MARINE  PLANK- 
TONIC  COPEPOD  CALANUS  FINMARCHI- 
CUS, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Ecology  Lab. 
G.  C.  Harding,  W.  P.  Vass,  and  K.  F.  Drinkwater. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  1,  p  101-119,  January,  1981.  12 
Fig,  3  Tab,  99  Ref 

Descriptors:  *Copepods,  *DDT,  'Absorption, 
Food  chains.  Pesticides,  *Path  of  pollutants.  Or- 
ganic pesticides,  Halogenated  pesticides.  Chlorin- 
ated hydrocarbon  pesticides.  Marine  animals,  Crus- 
taceans, Toxicity,  Phytoplankton,  Algae,  Zoo- 
plankton. 

The  marine  copepod,  Calanus  finmarchicus,  accu- 
mulated 60-70%  of  the  available  DDT  when  fed 
Thalassiosira  weisflogii  labeled  with  C14-p,p'- 
DDT  under  normal  algae  densities  (60  micrograms 
C  per  liter).  Under  bloom  conditions  (600  micro- 
grams C  per  liter)  retention  was  much  less,  as  low 
as  10%.  A  preliminary  model  was  developed  to 
include  seawater-copepod  interaction,  feeding  and 
generation  transfer  terms,  as  well  as  to  define 
future  research  needs  for  a  more  complete  model. 
Model  simulations  indicate  that  published  levels  of 
DDT  in  copepods  could  be  attained  from  direct 
feeding  without  direct  absorption  from  sea  water. 
Preliminary  predictions  are  that  rapidly  developing 
Calanus  populations  in  warm  waters  will  reach  an 
equilibrium  bioconcentration  after  12  generations. 
In  a  two-season  temperature  environment  an  alter- 
nating equilibrium  of  generations  will  occur  within 
4  generations.  (Cassar-FRC) 
W81-03841 


HYDROCARBONS  IN  AGE-DATED  SEDI- 
MENT CORES  FROM  TWO  BASINS  IN  THE 
SOUTHERN  CALIFORNIA  BIGHT, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 

and  Planetary  Physics. 

M.  I.  Venkatesan,  S.  Brenner,  E.  Ruth,  J.  Bonilla, 

and  I.  R.  Kaplan. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  6, 

p  789-802,  1980.  5  Fig,  3  Tab,  69  Ref 

Descriptors:  'Hydrocarbons,  'Oil  pollution,  'Sedi- 
ments, Organic  compounds,  California,  San  Pedro 
Basin,  San  Nicolas  Basin,  Path  of  pollutants,  DDT, 
Pesticides,  Water  pollution  sources.  Organic 
matter,  Humic  acids,  Pollutant  identification. 

Hydrocarbons  were  measured  in  dated  (1845-1977) 
sediment  cores  from  San  Pedro  Basin  (inshore, 
undisturbed  sediments)  and  San  Nicolas  Basin  (off- 
shore, biologically  perturbed  sediments),  both  in 
the  Southern  California  Bight.  In  the  San  Pedro 
core,  the  top  50  mm  (1945-1977)  contained  270- 
2300  micrograms  hydrocarbon  per  g  dry  sediment 
and  the  75-130  mm  section  (prior  to  1917)  about  50 
micrograms  per  g.  Total  resolved  alkanes  and  aro- 
matic compounds  were  also  more  concentrated  in 
the  recently  deposited  sediments;  ranges  were  4.5- 
430.1  micrograms  per  g  and  10-1600  micrograms 
per  g,  respectively.  DDE  concentrations  were 
highest  in  the  1958-67  segment,  3500  ng  per  g.  The 
more  homogeneous  San  Nicolas  sediments  had  the 
following  levels:  aliphatic  hydrocarbons,  11-47  mi- 
crograms per  g;  aromatic  hydrocarbons,  11-49  mi- 
crograms per  g;  total  resolved  alkanes,  1.9-8.6  mi- 
crograms per  g;  and  DDE,  traces.  Potential 
sources  of  hydrocarbon  input  in  the  San  Pedro 
Basin  are  industrial  municipal  wastewater  outfall 
systems,  offshore  oil  production,  shipping  activi- 
ties, forest  fires,  and  urban  air  pollution.  The  more 
remote  San  Nicolas  Basin  may  receive  pollutants 
from  both  local  petroleum  seepage  and  hydrocar- 
bons transported  by  currents  from  the  north  where 
natural  seepage  and  oil  production  occur.  Most 
organic  matter  is  of  marine  origin,  as  proved  by 


THE  MOBILITY  OF  THORIUM  IN  NATURAL 
WATERS  AT  LOW  TEMPERATURES, 

Colorado    School    of   Mines,    Golden.    Dept.    of 

Chemistry  and  Geochemistry. 

D.  Langmuir. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No 

11,  p   1753-1766,    1980.    11   Fig,    1   Tab,  61   Ref 

Descriptors:  'Thorium,  'Natural  waters,  'Chela- 
tion, Thermodynamics,  Path  of  pollutants.  Chemi- 
cal properties.  Physical  properties.  Organic  matter, 
Seawater,  Solubility. 

Thermodynamic  properties  of  32  dissolved  thor- 
ium species  and  9  thorium-bearing  solid  phases 
were  collected  from  the  literature  and  corrected 
for  25C  and  1  atmosphere  pressure.  Dissolved  Th 
is  usually  complexed  in  natural  waters.  Using 
ligand  concentrations  typical  of  groundwater,  pre- 
dominant Th  species  are  Th(S04)2,  ThF2(2-l-), 
and  Th(HP04)2  below  pH  4.5;  Th(HOP4)  3(2-) 
from  pH  4.5-7.5;  and  Th(OH)4  above  pH  7.5. 
Based  on  stability  constants  for  complexes  of  Th 
with  citrate,  oxalate,  and  EDTA,  it  is  believed  that 
organic  complexes  are  more  common  than  inor- 
ganic complexes  of  Th  in  organic-rich  stream 
water,  swamp  water,  soil  horizons,  and  water- 
logged recent  sediments.  Seawater  contains  Th 
organic  complexes  and  Th(OH)4.  Transport  of  Th 
is  enhanced  in  natural  waters  by  inorganic  com- 
plexing  below  pH  7  and  by  organic  complexing 
below  pH  8.  Th  concentrations  in  fresh  waters 
range  from  0.01  to  1  ppb,  and  in  surface  seawater 
average  0.00064  ppb.  This  is  much  greater  than  the 
calculated  solubility  of  thorianite  in  pure  water, 
0.00001  ppb  at  pH  5.  The  concentration  of  Th  is 
generally  limited  in  natural  waters  by  its  scarcity 
and  slow  solution  rate  and  by  sorption  processes, 
rather  than  by  mineral-solution  equilibria.  (Cassar- 
FRC) 
W81-03863 


U-238  SERIES  RADIOACTIVE  DISEQUILIBRI- 
UM IN  GROUNDWATERS:  IMPLICATIONS 
TO  THE  ORIGIN  OF  EXCESS  U-234  AND 
FATE  OF  REACTIVE  POLLUTANTS, 

Physical  Research  Lab.,  Ahmedabad  (India). 
N.  Hussain,  and  S.  Krishnaswami. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  9, 
p  1287-1291,  1980.  1  Fig,  2  Tab,  18  Ref 

Descriptors:  'Radioactivity,  'Groundwater, 
'Groundwater  dating.  Radioactive  tracers.  Aging, 
'India,  Aquifers,  Uranium,  Radon,  Lead,  Thorium, 
Groundwater  movement. 

Several  groundwater  samples  were  collected  from 
Gujarat,  India  and  analyzed  for  concentrations  of 
U-238,  Th-234,  Ra-226,  Rn-222  and  Pb-210,  and  U- 
234AJ-238  activity  ratios.  All  samples  analyzed 
except  those  from  Rakhial  and  Thaltej  were  from 
confined  aquifers  and  were  collected  from  tube 
wells.  Takhial  and  Thaltej  samples  were  from  open 
wells.  U-238  concentrations  ranged  between  2.3 
and  16.2  dpm/liter,  with  relatively  higher  values  in 
the  tube  well  samples  collected  near  the  vicinity  of 
Ahmedabad.  U-234/U-238  activity  ratios  did  not 
show  major  variations,  ranging  between  1.24  and 
1.61.  Th-234  concentrations  in  all  samples  were  far 
less  than  had  been  expected  from  its  in  situ  produc- 
tion in  water  through  the  radioactive  decay  of 
dissolved  U-238.  The  Rn-222  concentrations 
ranged  between  227-875  dpm/liter.  The  Rn-222 
levels  were  about  three  orders  of  magnitude  higher 
than  the  activity  levels  of  its  parent  Ra-226.  The 
large  excess  of  Rn-222  is  due  to  its  diffusion  and 
transport  through  porous  soil  grains  into  the  aque- 
ous phase.  Pb-210  concentrations  ranged  between 
0.0  and  0.14  dpm/liter,  very  low  compared  to  the 
activity  of  its  parent  Rn-222.  The  behavior  of  these 
elements  in  groundwaters  helps  predict  that  the 
residence  time  of  other  similarly  reactive  trace 
metals  and  pollutants  in  ground  water  is  only  a 
matter  of  days.  These  nuclides  have  proven  to  be 
ideal  tracers  to  study  the  rates  of  removal  process- 
es of  reactive  pollutants  in  subsurface  waters. 
(Baker-FRC) 
W81-03864 


20 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


HUMAN  EXPOSURE  TO  ENVIRONMENTAL 
TRICHLOROETHYLENE  AND  TETRACH- 
LOROETHYLENE:  PRELIMINARY  DATA  ON 
POPULATION  GROUPS  OF  MILAN,  ITALY, 

Milan  Univ.  (Italy).  Inst,  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-03887 


SALT  RELEASE  AND  MOVEMENT  IN  PROC- 
ESSED OIL  SHALE, 

Wyoming  State  Dept.  of  Environmental  Quality, 

Cheyenne.  Land  Quality  Div. 

D.  F.  Fransway,  and  R.  J.  Wagenet. 

Journal  of  Environmental  Quality,  Vol  10,  No  1,  p 

107-113,  January-March,  1981,  3  Fig,  6  Tab,  9  Ref. 

Descriptors:  'Oil  shale,  'Salts,  •Solubility, 
•Leaching,  Shales,  Saline  water.  Calcium,  Magne- 
sium, Sodium,  Potassium,  Chlorine,  Sulfates,  Lea- 
chates,  Percolation,  Revegetation. 

Saline  characteristics  were  studied  in  Paraho  proc- 
essed oil  shale.  The  shale  was  mined  at  Anvil 
Points,  Colorado,  and  was  a  component  of  the 
Mahogany  Zone  of  the  Green  River  Formation. 
The  processed  shale  was  highly  saline,  readily 
leached,  and  similar  to  a  sandy  soil  in  its  moisture 
release  and  hydraulic  conductivity  characteristics. 
The  shale  did  not  display  any  hydrophobic  tenden- 
cies and  would  thus  be  capable  of  contributing 
massive  quantities  of  salt  to  surface  and  ground 
waters  if  enough  water  was  present  to  leach  the 
shale.  The  application  of  large  pulses  of  water  was 
most  effective  in  leaching  such  salts  beyond  the 
root  zone.  It  is  noted  that  sieving  of  the  shale  for 
the  laboratory  study  apparently  removed  a  poten- 
tial salt  source.  It  is  suggested  therefore  that  un- 
sieved  shale  be  used  in  future  experimentation. 
Proper  management  of  applied  irrigation  water  can 
be  used  to  effectively  reduce  salt  levels  in  the 
upper  rooting  zone  of  the  shale,  thus  rendering 
revegetation  possible.  If  excess  water  is  not  ap- 
plied, the  salts  will  not  be  leached  to  the  ground 
waters,  but  will  remain  in  the  shale  pile.  Upward 
salt  migration  during  evaporation  periods  did  not 
appear  to  occur.  (Baker-FRC) 
W8 1-03897 


HYDROCARBONS  OF  AQUATIC  AND  TER- 
RESTRIAL ORIGIN  IN  MOUNTAIN  STREAMS 
OF  THE  MARMOT  BASIN, 

Calgary   Univ.   (Alberta).   Kananaskis  Center   for 

Environmental  Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-03898 


PROBLEMS   PLAGUE   HAZARDOUS   WASTE 
DISPOSAL, 

Wei  (Norman  S.)  and  Associates,  Ltd.,  Toronto 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5E. 

W8 1-03947 


5C.  Effects  Of  Pollution 


INFLUENCE  OF  STREAMFLOW  REDUC- 
TIONS ON  SALMONID  EMBRYO  DEVELOP- 
MENT AND  FRY  QUALITY, 

Idaho  Cooperative  Fishery  Unit,  Moscow. 
D.  W.  Reiser,  and  R.  G.  White. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-2 15626, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Idaho  Water  and  Energy  Resources  Research  In- 
stitute, University  of  Idaho  Project  Completion 
Report,  March,  1981.  154  p,  33  Fig,  25  Tab,  63 
Ref,  5  Append.  OWRT-A-058-IDA(1),  14-34-0001- 
1218. 

Descriptors:  *Streamflow,  *Streambeds,  'Salmon, 
•Embryonic  growth  stage,  Sediment  distribution, 
Incubation,  Marine  animals.  Streamflow  depele- 
tion,  Streams,  Flow,  River  beds,  Submerged  beds. 
Fish,  Growth  stages,  Hazards,  Gravel.  Sediments, 
Hatching,  Aquatic  animals,  Aquatic  life.  Aquatic 
environment.  Aquatic  populations. 

The  program  was  designed  to  examine  effects  of 
streamflow  reduction  on  salmonid  embryo  incuba- 


tion success,  to  determine  if  extragravel  parameters 
could  be  adequately  related  to  the  intergravel  envi- 
ronment, and  to  develop  a  methodology  for  rec- 
ommending embryo  incubation  flows.  Both  field 
(utilizing  sections  of  two  creeks)  and  laboratory 
(run  in  artificial  stream  channels  and  in  incubation 
chambers)  tests  were  conducted  from  1977-1979t 
Reductions  in  streamflow  over  redds  (chinook 
salmon  and  steelhead  trout)  containing  sediment 
(less  than  0.84  mm)  in  quantities  from  3-13%  re- 
sulted in  increased  embryo  mortality  (with  greatest 
increases  associated  with  levels  of  7%  sediment 
being  less  than  0.84  mm),  and  retarded  develop- 
ment of  embryos  resulting  in  alevins.  Sediment 
sizes  less  than  0.84  mm  were  the  most  deleterious 
to  embryo  survival.  Water  depths  and  velocities 
over  redds  are  poor  indicators  of  intergravel  ve- 
locities, and  thus  of  little  use  in  predicting  embryo 
survival.  Incubation  flow  recommendations  based 
on  computations  using  the  U.S.  Fish  and  Wildlife 
Services  Instream  Flow  Group  technique  should 
provide  for  suitable  incubation  velocities.  (Zie- 
linski-IPA) 
W8 1-03606 


TABLE  ROCK  TAILWATER  TROUT  FISHERY 
"  VALUE,  USE,  AND  DISSOLVED  OXYGEN 
PROBLEM, 

Missouri  Dept.  of  Conservation,  Columbia. 
A.  S.  Weithman,  J.  R.  Whitley,  and  M.  A.  Haas. 
In:  Proceedings  of  a  Seminar  on  Water  Quality 
Evaluation,  22-24  January,  1980,  Tampa,  Florida. 
Army  Corps  of  Engineers,  Committee  on  Water 
Quality,  Washington,  DC,  paper  8.  9  p,  3  Ref. 

Descriptors:  *Dissolved  oxygen,  *Sport  fishing, 
•Trout,  •Economic  aspects.  Water  temperature. 
Water  quality,  Hypolimnion,  Reservoir  releases, 
Social  values,  Economic  aspects,  Recreation, 
•Lake  Taneycomo,  Missouri. 

Lake  Taneycomo  (Table  Rock  Tailwater)  was 
transformed  from  a  warmwater  to  a  coldwater  lake 
in  1958  when  Table  Rock  Dam  was  constructed 
upstream.  Dissolved  oxygen  concentrations  below 
6  mg/1  have  been  measured  in  upper  Lake  Taney- 
como periodically  each  fall  since  1959.  The  low 
levels  are  caused  by  the  discharge  of  oxygen  defi- 
cient water  from  the  hypolimnion  of  Table  Rock 
Lake.  In  order  to  determine  and  quantify  the  ef- 
fects of  varying  levels  of  dissolved  oxygen  on  the 
Lake  Taneycomo  trout  fishery,  a  study  was  made 
of  socioeconomic  value  of  the  fishery,  and  angler 
success.  The  consumer  surplus  was  estimated  to  be 
$9.2  million  for  the  Lake  Taneycomo  fishery.  An 
increase  in  angler  success  is  directly  and  linearly 
related  to  an  increase  in  the  minimum  daily  level  of 
dissolved  oxygen  when  it  is  below  6  mg/1  or  an 
increase  in  angler  experience  when  dissolved 
oxygen  exceeds  6  mg/1.  A  change  in  dissolved 
oxygen  of  1  mg/1  will  result  in  an  increase  or 
decrease  in  catch  and  harvest  rates  of  about  0.1 
trout  per  hour.  The  seasonal  dissolved  oxygen 
deficit  is  2.1  mg/1,  yielding  an  estimate  of  42,000 
hours  of  fishing  lost,  or  a  total  of  9,130  days 
because  of  low  levels  of  dissolved  oxygen.  The 
value  of  this  recreation  lost  to  anglers  and  the  area 
economy  is  currently  estimated  to  be  about 
$350,000  per  year  based  on  the  consumers  surplus 
approach.  (Moore-SRC) 
W8 1-03647 


ENVIRONMENTAL  ASPECTS  OF  RESERVOIR 
RELEASES, 

Army  Engineer  Div.  South  Atlantic,  Atlanta,  GA. 
G.  M.  Strain. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 
Evaluation,  22-24  January,  1980,  Tampa,  Florida. 
Army  Corps  of  Engineers,  Committee  on  Water 
Quality.  Washington,  DC,  paper  13.  16  p,  13  Fig, 
3  Tab. 

Descriptors:  'Reservoir  releases,  *Dissolved 
oxygen,  'Environmental  effects.  Reservoir  oper- 
ation. Hydroelectric  power.  Water  quality,  Water 
temperature.  Low  flow,  Hypolimnion,  Hydrologi- 
cal  regime. 

Environmental  concerns  have  been  expressed  for 
the  downstream  effects  of  releases  from  Corps  of 
Engineers  reservoirs  in  the  Southeast.  Hydrologic 
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flow  regime  changes  downstream  of  reservoirs  can 
impact  fishery  habitat,  wastewater  discharge  re- 
quirements, migration  of  anadromous  fish,  river 
swamps,  wetlands,  and  scouring  actions  of  the  sites 
and  increased  turbidity.  Anoxic  conditions  in  the 
hypolimnion  of  deep  reservoirs  in  the  Southeast 
combined  with  low  level  outlet  works  for  hydro- 
power  operations  produce  a  major  water  quality 
area  of  concern.  Seven  reservoirs  in  the  Southeast 
periodically  release  water  of  reduced  quality.  The 
primary  parameter  of  concern  has  been  dissolved 
oxygen.  All  of  these  reservoirs  primarily  release 
water  through  their  hydropower  plants.  The  hy- 
draulic head  is  used  to  create  electricity  and  is  not 
available  for  reaeration.  This  demonstrates  a  direct 
conflict  between  energy  and  environmental  con- 
cerns. Limited  water  quality  control  capability  is 
provided  at  two  of  the  seven  projects  mentioned 
above.  The  duration  of  low  dissolved  oxygen 
levels  in  the  releases  is  generally  about  4-6  months 
per  year.  The  reach  of  river  required  for  reaeration 
to  water  quality  standards  is  variable  but  ranges 
from  about  2  to  20  miles.  In  cases  where  minimum 
low  flows  are  provided,  generally  the  water  qual- 
ity of  the  releases  is  better  at  low  flow  than  high 
flow.  The  dissolved  oxygen  concentration  and 
temperature  of  the  releases  from  Buford  Dam 
during  peaking  hydropower  operations  are  higher 
than  during  low  flows.  Futhermore,  the  reach  of 
river  required  to  reaerate  to  water  quaHty  stand- 
ards during  high  flow  at  Buford  Dam  is  significant- 
ly longer  than  during  low  flow.  No  significant  fish 
kills  have  been  observed  in  the  river  below  Buford 
Dam.  It  has  been  hypothesized  that  reduced  toxic 
constituents  produced  in  the  anoxic  hypolimnion 
of  Lake  Lanier  (Buford  Dam)  remained  as  residu- 
als after  short  term  aeration  to  cause  the  fish  kill  in 
the  hatchery.  The  hydraulic  structure  at  W.  Kerr 
Scott  Lake  demonstrates  an  exceptional  ability  for 
reaeration  of  the  release  waters.  (Moore-SRC) 
W8 1-03652 


GAS  SUPERSATURATION  AT  RESERVOIR 
PROJECTS, 

Corps  of  Engineers,  Omaha,  NE.  Missouri  River 

Div. 

H.  O.  Reese. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  15.  8  p. 

Descriptors:  •Supersaturation,  •Fishkill,  •Reser- 
voir releases.  Dissolved  oxygen,  Nitrogen,  Carbon 
dioxide.  Argon,  Bubbles,  Water  pressure,  Hydrau- 
lic structures,  Entrainment,  Environmental  effects, 
•Gases. 

Gas  supersaturation  has  been  identified  as  a  poten- 
tial environmental  problem  associated  with  re- 
leases from  Army  Corps  of  Engineers  impound- 
ment projects.  Incidents  of  fish  mortality  have 
been  attributed  to  this  dissolved  gas  problem.  Fish 
mortality  has  been  experienced  below  projects  on 
the  Snake  and  Columbia  Rivers,  and  downstream 
of  the  partially  completed  Harry  S.  Truman  pro- 
ject on  the  Osage  River.  The  degree  of  gas  super- 
saturation  below  a  hydraulic  structure  is  primarily 
dependent  on  the  type  of  structure,  depth  of  water 
in  plunge  pool,  and  magnitude  of  flow.  Nitrogen, 
oxygen,  argon,  carbon  dioxide  and  other  gases  of 
air  become  dissolved  in  water  under  pressure  when 
air  is  entrained  with  water  as  small  bubbles  and 
subsequently  placed  under  pressure.  Laboratory 
tests  show  that  fish  mortality  from  gas  bubble 
disease  is  related  to  the  level  of  total  dissolved  gas 
pressure  and  the  time  of  exposure.  Tolerance  to 
supersaturation  varies  between  fish  species.  The 
major  fish  kills  experience  resulted  from  gas  satura- 
tion levels  in  the  range  of  120  to  140%.  (Moore- 
SRC) 
W81-03653 


WATER   QUALITY   EVALUATION   -   AN   ES- 
TUARINE  CASE  STUDY, 

Army  Engineer  Div.  South  Pacific,  San  Francisco, 

CA. 

J.  F.  Sustar. 

In:   Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,   1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  17.  9  p. 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  *Estuarine  environment,  'Dredging, 
•Water  quality.  Waste  disposal,  Physical  proper- 
ties, Biological  properties.  Chemical  properties, 
Environmental  effects,  *San  Francisco  Bay. 

An  interdisciplinary  applied  research  program  on 
the  impacts  from  dredging  operations  in  San  Fran- 
cisco Bay  has  resulted  in  the  complete  reorganiza- 
tion of  the  permitting  of  dredging  operations.  The 
following  premises  guided  the  study:  the  success  of 
a  study  depends  on  how  well  the  specific  environ- 
mental impact  questions  were  initially  defined,  and 
how  much  the  questions  were  refined  as  the  study 
progressed;  generalized  statements  on  the  waste 
would  lead  to  invalid  conclusions;  changes  in 
chemical  biological  and  some  physical  baseline 
conditions  in  an  estuarine  system  can  not  be  used 
to  interpret  direct  cause  and  effect  relationships  in 
the  system;  the  study  of  impacts  must  separate  or 
isolate  causes  of  those  impacts  to  the  greatest 
extent  possible;  and  definition  of  the  system  is 
essential  for  transfer  and  correlation  of  information 
between  work  elements  within  the  study  and  be- 
tween studies  in  other  systems  and  environments. 
The  study  was  set  up  in  three  tiers.  The  first  tier 
was  aimed  at  defining  the  physical,  chemical,  bio- 
logical and  mechanical  systems  associated  with  the 
dredging  and  disposal  operations  in  San  Francisco 
Bay.  The  second  tier  study  elements  addressed  the 
relationships  between  each  of  the  four  systems. 
The  third  tier  elements  addressed  the  relationships 
between  all  of  the  four  systems  which  resulted  in 
an  interpretation  of  mechanisms  of  action  in  the 
estuary  during  the  dredging  and  disposal,  what 
parameters  appeared  to  control  the  events  and 
what  could  be  expected  during  future  operations. 
(Moore-SRC) 
W8 1-03654 


DETERMINING  THE  AVAILABILITY  OF 
SEDIMENT-BOUND  TRACE  METALS  TO 
AQUATIC  DEPOSIT-FEEDING  ANIMALS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03728 


CADMIUM  IN  FOLIAGE  ALTERS  PLANT  RE- 
SPONSE TO  TOBACCO  MOSAIC  VIRUS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5E. 

W81-03754 


RESPONSE  OF  BENTHIC  COMMUNITIES  IN 
MERE  EXPERIMENTAL  ECOSYSTEMS  TO 
LOW  LEVEL,  CHRONIC  ADDITIONS  OF  NO  2 
FUEL  OIL, 

Woods  Hole  Oceanographic  Institution,  MA. 
J.  F.  Grassle,  R.  Elmgren,  and  J.  P.  Grassle. 
Marine  Environmental  Research,  Vol  4,  No  4,  p 
279-297,  1981.  13  Fig,  3  Tab,  10  Ref. 

Descriptors:  'Benthic  fauna,  'Water  pollution  ef- 
fects, ♦Oil,  Ecosystems,  Fauna,  Marine  environ- 
ments, Toxicity,  Marine  sediments. 

The  macrofauna  and  meiofauna  of  three  oiled  and 
three  control  experimental  ecosystems  at  the 
Marine  Ecosystems  Research  Laboratory  (MERL) 
were  followed  for  25  weeks  of  semi-continuous 
additions  of  an  oil-water  dispersion  of  No  2  fuel 
oil.  The  benthic  components  of  the  experimental 
ecosystems  were  similar  in  structure  to  the  original 
Narragansett  Bay  community,  replicated  well,  and 
did  not  show  erratic  fluctuations  in  abundances  of 
individual  species.  Low  additions  of  the  fuel  oil  to 
the  experimental  ecosystems  had  a  highly  signifi- 
cant effect  on  total  macrofaunal  numbers  when 
compared  with  controls.  Each  of  the  most 
common  species  showed  significant  differences  in 
population  density  between  oiled  and  control 
tanks.  The  MERL  tanks  supported  a  meiofaunal 
community  similar  to  that  of  the  Bay  for  10 
months,  after  which  a  clear  decline  in  abundance 
took  place  even  in  the  control  tanks.  The  larger 
macrofaunal  animals  sampled  by  sieving  all  of  the 
sediment  showed  highly  significant  differences  in 
total  fauna,  but  most  particularly  a  reduction  in 
suspension  feeders  in  the  oiled  tanks.  The  oil  levels 


used  in  the  MERL  tanks  brought  about  a  drastic 
reduction  in  the  metazoan  meiofauna  after  5 
months.  The  microcrustacea  seemed  to  be  the  most 
sensitive  groups.  Unicellular  meiofauna  increased 
in  the  oiled  tanks,  probably  due  to  decreased  pre- 
dation  and  competition.  After  less  than  2  months 
without  oil  additions,  a  strong  recovery  was  found 
in  the  harpacticoid  copepods,  and  other  meiofaunal 
groups  also  showed  signs  of  recovery.  The  macro- 
fauna  showed  no  signs  of  recovery  in  the  oil  tanks 
during  these  2  months.  (Carroll-FRC) 
W8 1-03776 


EFFECTS  OF  RAPID  CHANGES  IN  TEMPERA- 
TURE ON  TWO  ESTUARINE  CRUSTACEANS, 

Academy   of  Natural    Sciences   of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
D.  T.  Burton,  T.  P.  Capizzi,  S.  L.  Margrey,  and 
W.  W.  Wakefield. 

Marine  Environmental  Research,  Vol  4,  No  4,  p 
267-278,  1981.  3  Fig,  2  Tab,  30  Ref 

Descriptors:  'Oxygen  requirements,  'Temperature 
effects,  'Marine  animals,  Amphipods,  Gammarus, 
Crabs,  Crustaceans,  Thermal  stress,  'Thermal  pol- 
lution, Powerplants. 

The  potential  thermal  impact  on  aquatic  organisms 
from  steam  electric  generating  stations  with  once- 
through  cooling  systems  has  created  considerable 
concern.  Previous  studies  of  the  effects  of  thermal 
pollution  are  not  useful  for  predicting  the  impact 
on  organisms  which  are  entrained  through  plants 
using  multi-port  diffusers  or  submerged  jet  dis- 
charges to  achieve  rapid  temperature  reductions. 
This  study  examined  the  weight  specific  oxygen 
consumption  patterns  of  the  amphipod,  Gammarus 
sp.  (acclimated  to  5C,  15C,  and  25C),  and  of  juve- 
nile blue  crabs,  Callinectes  sapidus  (15C  and  25C), 
in  an  effort  to  evaluate  the  potential  effect  of 
exposure  to  rapid  temperature  changes  simulating 
once-through  power  plant  pumped  entrainment 
terminating  in  high  velocity  submerged  jet  dis- 
charges. Amphipods  at  all  acclimation  tempera- 
tures and  blue  crabs  at  15C  responded  to  the 
temperature  changes  by  increasing  their  weight 
specific  oxygen  consumption  above  pre-exposure 
levels  after  the  thermal  increase  and  then  returning 
to  pre-exposure  levels.  The  response  was  judged  to 
be  a  normal  physiological  compensation  response, 
not  a  thermal  stress  response.  Significant  differ- 
ences were  found  among  seasonal  oxygen  con- 
sumption patterns  in  both  species,  with  weight- 
specific  oxygen  consumption  increasing  with  in- 
creased acclimation  temperature.  However,  no  sea- 
sonal stress  effects  were  found  as  a  result  of  expo- 
sure to  the  temperature  changes.  This  implies  that 
the  effects  of  rapid  temperature  changes  up  to  IOC 
from  power  plants  of  this  design  should  have  no 
significant  impact  on  these  organisms.  (Carroll- 
FRC) 
W81-03777 


ACUTE  TOXICITY  OF  A  USED  CHROME  LIG- 
NOSULPHONATE  DRILLING  MUD  TO  SEV- 
ERAL SPECIES  OF  MARINE  INVERTEBRATE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Biology. 

J.  M.  Neff,  R.  S.  Carr,  and  W.  L.  McCulloch. 

Marine  Environmental  Research,  Vol  4,  No  4,  p 

251-266,  1981.  6  Tab,  39  Ref. 

Descriptors:  'Toxicity,  'Chromium,  'Marine  ani- 
mals, Lignite,  Sulfonates,  Sulfates,  Seawater,  Crus- 
taceans, Mollusks,  Aquatic  animals,  Annelids,  Sus- 
pended solids.  Clays,  Sublethal  effects.  Drilling, 
Drilling  fluids. 

The  acute  toxicity  of  a  used  seawater  chrome 
lignosulfonate  drilling  mud  to  several  species  of 
marine  annelids,  crustaceans,  and  mollusks  was 
evaluated.  The  medium  density  mud  (13.4  pounds 
per  gallon)  was  composed  primarily  of  seawater, 
bentonite  clay,  chrome  lignosulfonate,  lignite, 
sodium  hydroxide,  and  barium  sulfate.  The  toxicity 
of  four  mud/seawater  preparations  was  deter- 
mined. These  were  the  layered  solids  phase,  the 
suspended  solids  phase,  the  unfiltered  mud  aqueous 
fraction,  and  the  filtered  mud  aqueous  fraction. 
The  medium  lethal  concentration  of  the  unfiltered 
fraction  (96-hour  LC50)  varied  from  32  to  greater 


than  100  percent  of  the  unfiltered  fraction  for 
different  species.  The  filtered  fraction  was  slightly 
less  toxic  than  the  unfiltered  fraction.  The  suspend- 
ed solids  phase  preparation  at  concentrations  of  10 
to  20  milliliters  per  liter  was  toxic  to  post-larvae 
and  juveniles  of  some  commercial  shrimp.  Expo- 
sure to  the  layered  solids  phase  preparation  caused 
greater  than  50  percent  mortality  among  three 
species,  although  other  species  were  quite  tolerant. 
A  sublethal  response  observed  was  inhibition  of 
reproduction  in  some  marine  annelids.  Toxicity  of 
the  mud  aqueous  fractions  appeared  to  be  due 
primarily  to  volatile  soluble  organic  materials  in 
the  extract,  while  that  of  the  layered  and  suspend- 
ed solids  phase  preparations  appeared  to  be  due  to 
the  smothering  action  of  fine  particulates  in  the 
mud.  It  is  concluded  that  discharge  of  a  used 
chrome  lignosulfonate  drilling  mud  such  as  that 
used  in  this  study  from  offshore  platforms  is  not 
likely  to  cause  measurable  damage  to  benthic,  de- 
mersal, or  pelagic  marine  animals.  (Carroll-FRC) 
W81-03778 


THE  EFFECTS  OF  SYNTHETIC  CRUDE  OIL 

ON     MICROBIAL     AND     MACROINVERTE- 

BRATE    BENTHIC    RIVER    COMMUNITIES. 

PART    I:    COLONISATION    OF    SYNTHETIC 

CRUDE  OIL  CONTAMINATED  SUBSTRATA, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

M.  A.  Lock,  R.  R.  Wallace,  D.  R.  Barton,  and  S. 

Charlton. 

Environmental  Pollution  (Series  A),  Vol  24,  No  3, 

p  207-217,  March,   1981.  2  Fig,  2  Tab,  31  Ref. 

Descriptors:  'Benthic  environment,  'Oil,  'Water 
pollution  effects,  Rivers,  'Oil  spills.  Microbiologi- 
cal studies.  Invertebrates,  Algae,  Bacteria,  Chloro- 
phyll, Diatoms,  Measurement  techniques,  Food 
chains.  Light  quality. 

Studies  concerning  the  effects  of  oil  spills  upon 
microbial  and  macroinvertebrate  benthic  river 
communities  are  few.  This  study  was  designed  to 
examine  the  response  of  a  northern  brown-water 
river  community  to  synthetic  crude  oil,  which  is 
the  end  product  of  the  oil  sands  extraction  process, 
under  light  and  dark  regimes.  An  acute,  short-term 
synthetic  crude  oil  spill  was  simulated  by  dipping 
limestone  bricks  into  the  oil  and  then  examinig 
their  microbial  and  macroinvertebrate  colonization 
under  conditions  of  light  and  dark.  A  reduction  to 
less  than  0.3%  of  surface  radiation  in  the  dark 
resulted  in  a  non-significant  reduction  of  algae  as 
compared  to  samples  in  the  light.  On  oiled  bricks 
in  the  light  compared  with  the  controls,  there  was 
an  increase  in  the  bacterial  numbers  by  a  factor  of 
9,  an  increase  in  chlorophyll  a  by  a  factor  of  9,  an 
increase  in  diatoms  by  a  factor  of  5.6,  and  an 
increase  in  blue-green  algae  by  a  factor  of  0.7. 
Significant  increases  were  also  noted  in  the  tri- 
chopteran  Lepidostoma,  the  Chironomidae,  and 
the  Naididae.  On  oiled  bricks  in  the  dark,  the  only 
significant  changes  were  an  increase  in  numbers  of 
bacteria  and  Tanypodinae  and  a  reduction  in  Gas- 
tropoda and  Baetis  sp.;  all  other  parameters  did  not 
differ  significantly  from  the  control.  It  therefore 
appears  that  synthetic  crude  oil  has  a  stimulatory 
action  upon  bacteria,  algal,  and  macroinvertebrate 
benthic  colonization,  but  one  that  is  not  apparent 
under  conditions  of  low  light.  The  traditional  ap- 
proach of  assessing  the  impact  of  a  pollutant 
through  the  use  of  indicator  species  needs  to  be 
reconsidered  to  include  the  supporting  food  web. 
(Carroll-FRC) 
W8 1-03779 


THE  EFFECTS  OF  SYNTHETIC  CRUDE  OIL 
ON     MICROBIAL     AND     MACROINVERTE- 
BRATE   BENTHIC    RIVER    COMMUNITIES: 
PART    II -THE    RESPONSE    OF    AN    ESTAB- 
LISHED COMMUNITY  TO  CONTAMINATION 
BY  SYNTHETIC  CRUDE  OIL, 
Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
M.  A.  Lock,  R.  R.  Wallace,  D.  R.  Barton,  and  S. 
Charlton. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Descriptors;  ♦Benthos,  *Oil,  'Rivers,  Benthic 
flora.  Benthic  fauna.  Water  pollution  effects,  Oil 
spills,  *Oil  pollution.  Environmental  effects. 

In  order  for  oil  spilled  into  a  river  to  have  pro- 
longed effect  upon  the  benthic  river  community, 
the  oil  must  adhere  to  the  surface  of  the  rock  and 
gravel  in  the  river  bed  and  must  penetrate  the  layer 
of  periphyton  which  coats  the  rock  and  gravel. 
The  response  of  an  already  established  microbial 
and  macroinvertebrate  community  growing  on  ar- 
tificial limestone  substrates  to  an  addition  of  syn- 
thetic crude  oil  and  its  component  fractions  (naph- 
tha, kerosene,  and  gas/oil)  was  investigated.  Some 
limestone  bricks  which  had  been  placed  into  a 
riffle  section  of  a  brown-water  river  to  become 
colonized  by  benthic  flora  and  fauna  were  then 
dipped  into  the  oils.  Community  changes  on  oiled 
and  unoiled  bricks  were  monitored  for  a  period  of 
161  days  through  the  summer,  autumn,  and  winter. 
The  response  to  the  oil  was  minimal.  Bacterial 
numbers  and  amounts  of  chlorophyll  a  were  slight- 
ly increased  on  bricks  treated  with  some  of  the 
oils.  Numbers  of  diatoms  and  blue-green  algae 
were  generally  about  the  same  on  treated  and 
untreated  bricks.  The  few  significant  differences  in 
the  responses  of  macroinvertebrates  indicated  that 
there  were  no  great  shifts  in  community  structure 
in  response  to  the  oil  contamination.  The  study 
findings  suggest  that  although  a  massive  light  oil 
spill  into  running  freshwater  will  have  an  initial 
detrimental  effect  on  fish  and  benthos,  the  long- 
term  effects  on  the  benthic  flora  and  fauna  encoun- 
tered in  the  mid-channel  of  stony  riffles  with  turbu- 
lent flow  and  a  nearby  refugium  from  which  reco- 
lonization  could  occur  could  be  negligible.  (Car- 
roll-FRC) 
W81-03780 


ASBESTOS-CEMENT   MATERIALS    USED   IN 
WATER  SUPPLY, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 
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EFFECTS  OF  INTERMITTENT  CHLORINA- 
TION  ON  PLASMA  PROTEINS  OF  RAINBOW 
TROUT  (SALMO  GAIRDNERI), 

James  Madison  Univ.,  Harrisonburg,  VA.  Dept.  of 

Biology. 

P.  M.  Booth,  Jr.,  C.  M.  Sellers,  Jr.,  and  N.  E. 

Garrison. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  2,  p  163-170,  1981.  2  Fig, 

19  Ref. 

Descriptors:  *Trout,  *Chlorine,  'Powerplants, 
Cooling  towers,  Chlorination,  Cooling  water,  Re- 
sidual chlorine.  Fish,  Proteins,  Blood,  Bioindica- 
tors. 

Changes  observed  in  the  plasma  protein  profiles  of 
trout  exposed  to  chlorine  in  intermittent  pulses,  as 
would  be  the  case  if  the  fish  were  downstream 
from  a  power  plant,  are  reported.  Prior  to  chlorine 
exposure,  13  major  protein  bands  were  ascertained 
in  all  experimental  and  control  fish.  Using  bands  6 
and  13  as  markers,  all  bands  previously  reported  by 
other  investigators  were  detected.  The  deletion  of 
bands  7,  10,  and  12  following  chlorine  exposure, 
indicative  of  altered  blood  protein  composition, 
suggests  that  chlorine  is  toxic  to  these  fish  under 
these  conditions.  The  greatest  effect  was  noted 
with  0.22  mg/iiter  total  residual  chlorine,  which 
appeared  to  be  the  rainbow  trout's  lethal  limit. 
Exposure  to  this  concentration  resulted  in  several 
responses  which  had  been  previously  reported, 
such  as  coughing  and  gulping  for  air,  which  indi- 
cates apparent  hypoxia.  Chlorine  exposure  appar- 
ently reduced  respiratory  gas  exchange.  Darker, 
more  viscous  blood  appeared  within  4  hr  following 
onset  of  chlorine  exposure.  Protein  7,  previously 
identified  as  ceruloplasmin,  is  necessary  for  hemo- 
globin formation  to  occur.  The  deletion  of  this 
protein  may  indicate  altered  hemoglobin  forma- 
tion, which  would  in  turn  inhibit  oxygen  transport. 
A  general  increase  in  proteins  1-6  was  also  noted. 
Band  4  was  identified  as  transferrin,  a  protein 
responsible  for  iron  transport.  Proteins  2  and  3, 
albumins,  function  in  osmotic  pressure  regulation. 
(Baker-FRC) 
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TOXIC  EFFECTS  IN  nSH  AND  THE  MUTA- 
GENIC CAPACITY  OF  WATER  FROM  THE 
SAVA  RIVER  IN  YUGOSLAVIA, 

Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia). 

B.  Kurelec,  M.  Protic,  S.  Britvic,  N.  Kezic,  and  M. 

Rijavec. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  2,  p  179-187,  1981.  5  Tab, 

14  Ref. 

Descriptors:  *Water  quality,  'Monitoring,  *Rivers, 
Sava  River,  'Yugoslavia,  Xenobiotics,  Fish,  Indi- 
cators, Bioindicators,  Carcinogens,  Toxicity,  Muta- 
gens. 

Both  early  and  late  toxic  effects  occurring  in  fish 
in  the  Sava  River  in  Yugoslavia  were  examined. 
Early  toxic  effects  included  the  induction  of 
benzo(a)pyrene  monooxygenase  (BPMO)  activity 
in  natural  fish  populations.  Late  effects  included 
the  appearance  of  tumors  in  the  fish.  The  five 
species  living  in  the  investigated  segment  of  the 
Sava  River  were  highly  induced  with  respect  to 
their  liver  BPMO  activities.  While  a  good  correla- 
tion was  obtained  between  the  quality  of  water  and 
the  state  of  induction  of  BPMS  activity,  no  corre- 
lation to  low  water  quality  was  noted  with  fre- 
quency of  neoplasms  in  the  wild  population  of  fish. 
Therefore,  this  population  of  fish,  expected  to  be  at 
highest  risk,  did  not  exhibit  the  expected  neo- 
plasms. Thus,  monitoring  of  tumor  frequency  in 
fish,  and  the  subsequent  use  of  the  information 
gained  as  the  sole  sentinel  organism  for  detection 
of  waterborne  mutagens  and/or  carcinogens  does 
not  appear  to  be  a  reasonable  choice.  (Baker-FRC) 
W8I-03809 


FREE  AMINO  ACIDS  IN  MANTLE  TISSUES 
OF  THE  BIVALVE  AMBLEMA  PLICATA:  POS- 
SIBLE RELATION  TO  ENVIRONMENTAL 
STRESS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
W,  S.  Gardner,  W.  H.  Miller,  III,  and  M.  J.  Imlay. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  2,  p  157-162,  1981.  2  Tab, 
20  Ref 

Descriptors:  *Acid  mine  drainage,  *Mollusks, 
Mine  drainage.  Acid  streams,  Amino  acids.  Mus- 
sels, Stream  pollution,  Streams,  Natural  streams, 
•Toxicity. 

The  composition  and  concentration  of  free  amino 
acids  were  investigated  in  mantle  tissues  of  Amb- 
lema  plicata.  The  purpose  was  to  determine  wheth- 
er free  amino  acid  patterns  in  the  tissues  of  fresh- 
water bivalves  can  reflect  adverse  conditions  in 
stream  habitats.  Thus,  bivalves  in  selected  polluted 
and  relatively  unpolluted  Missouri  streams  were 
investigated.  Cedar  Creek,  one  of  the  sample  loca- 
tions, has  a  history  of  receiving  acid  coal  mine 
drainage.  Gasconade  River,  another  sampling 
point,  is  a  relatively  clear  stream  containing  di- 
verse biological  populations.  A  similar  pair  of  sam- 
pling points  was  made  up  of  the  metal-contaminat- 
ed Big  River  and  the  relatively  clear  Bourbeuse 
River.  Significantly  higher  free  amino  acid  concen- 
trations were  found  in  the  metal  polluted  Big  River 
mussels  than  in  the  Bourbeuse  River  controls.  Dif- 
ferences were  not  as  pronounced  in  the  Cedar 
Creek-Gasconade  River  comparison.  The  total 
levels  of  free  amino  acids  in  mantle  tissues  of  A. 
plicata  were  substantially  lower  than  were  previ- 
ously reported  for  marine  bivalves.  Glycine  and 
taurine,  which  occur  at  high  levels  in  marine  inver- 
tebrates, were  not  elevated  in  A.  plicata  and  did 
not  show  measurable  compositional  differences  in 
animals  from  polluted  and  control  streams.  In  con- 
trast to  marine  bivalves,  in  which  stressed  animals 
had  lower  concentrations  of  most  amino  acids  than 
controls,  A.  plicata  samples  from  acid  mine  drain- 
age-contaminated streams  had  higher  concentra- 
tions of  free  amino  acids  in  their  tissues  than  did 
those  collected  from  control  streams.  (Baker-FRC) 
W81-03810 


A   REEVALUATION   OF  THE  TOXICITY   OF 
COAL  CONVERSION  PROCESS  WATERS, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

B.  R.  Parkhurst,  J.  S.  Meyer,  G.  M.  DeGraeve, 
and  H.  L.  Bergman. 


Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  26,  No  1,  p  9-15,  1981.  4  Tab,  6 
Ref 

Descriptors:  *Coal,  'Effluents,  'Toxicity, 
Wastewaters,  Industrial  wastes.  Ammonia,  Phenol, 
Daphnia,  Crustaceans,  Hydrocarbons. 

This  paper  aims  to  clarify  the  role  of  ammonia  in 
the  toxicity  of  complex  coal  conversion 
wastewaters,  to  reevaluate  the  toxic  contribution 
of  ammonia  in  the  treated  hydrocarbonization 
(HCZ)  effluent,  and  to  compare  these  results  with 
literature  reports  for  other  coal  conversion  ef- 
fluents. Recent  findings  indicate  an  approximately 
additive  or  slightly  greater  than  additive  combined 
toxicity  for  the  treated  HCZ  effluent  components, 
since  the  95%  confidence  interval  of  the  index 
overlaps  zero.  This  findings  conflicts  with  earlier 
thoughts  that  the  toxicity  of  ammonia  in  the  treat- 
ed HCZ  effluent  was  less  than  additive,  and  em- 
phasizes the  importance  of  assessing  ammonia  tox- 
icity from  non-ionized  rather  than  total  ammonia 
concentrations.  The  coal  conversion  effluents  re- 
viewed in  this  paper,  phenol  and  non-ionized  am- 
monia, were  the  dominant  toxic  components.  The 
additivity  of  their  toxicities  was  similar  for  the  fish 
and  Daphnia  species  tested.  It  is  suggested  that 
coal  conversion  effluents  may  be  expected  to  con- 
tain high  concentrations  of  both  ammonia  and 
phenol.  The  LC50  dilutions  of  these  process  waters 
can  be  predicted  from  the  individual  LC50  concen- 
trations of  the  major  toxic  components,  the  con- 
centrations of  these  components  in  the  effluents, 
and  the  pH  and  buffering  capacities  of  dilution 
waters.  (Baker-FRC) 
W81-03811 


EFFECTS  OF  A  DRILLING  FLUID  ON  THE 
DEVELOPMENT  OF  A  TELEOST  AND  AN 
ECHINODERM, 

Trinity   Coll.,   Hartford,   CT.   Dept.   of  Biology. 
R.  B  Crawford,  and  J.  D.  Gates. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  2,  p  207-212,  1981.  4  Tab, 
6  Ref 

Descriptors:  'Drilling  fluids,  'Marine  waters, 
'Aquatic  animals,  Oil  industry,  Estuarine  environ- 
ment. Estuaries,  Growth  stages,  Echinoderms, 
Growth,  Water  pollution  effect. 

Initial  phases  of  a  study  on  the  effects  of  a  sample 
of  drilling  fluid  on  the  development  of  a  teleost 
and  an  echinoderm  embryo  are  reported.  The  drill- 
ing fluid  used  was  Control  No.  16,  11,  collected  in 
June  1979.  The  sample  was  a  lignosulfonate-mud 
type  containing  barium  sulfate.  Embryos  of  Fundu- 
lus  heteroclitus  (Linnaeus)  were  used  as  the  model 
for  teleost  development  studies.  Embryos  of  the 
sand  dollar  Echinarachnius  parma  were  used  as  the 
model  for  echinoderm  development  studies.  In  the 
early  stages  the  drilling  fluid  appeared  to  have  no 
effect  on  Fundulus  development.  However,  by  the 
7th  day  marked  effects  were  noted  at  higher  con- 
centrations., Embryos  in  10  ppt  drilling  fluid  devel- 
oped very  slowly  from  the  7th  to  the  16th  day,  by 
which  time  their  growth  was  completely  arrested. 
By  day  21  they  were  all  dead.  At  1  ppt  develop- 
ment rate  and  heart  beat  were  slowed,  but  these 
caught  up  with  controls  by  the  late  stages  of  the 
study.  Sand  dollar  development  was  normal  at 
concentrations  up  to  100  ppm.  At  10  ppt  all 
embryo  development  was  delayed  and  then  arrest- 
ed at  the  blastula  stage.  Sand  dollar  fertilization 
was  affected  by  15  min  preincubation  of  gametes  in 
drilling  fluid.  Treatment  of  the  sperm  did  not  affect 
fertilization,  even  at  10  ppt.  Thus  the  drilling  fluid 
affected  the  development  of  the  teleost  and  the 
fertilization  and  development  of  the  sand  dollar. 
(Baker-FRC) 
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REPRODUCIBILITY  OF  A  LIFE-CYCLE  TOX- 
ICITY TEST  WITH  DAPHNIA  MAGNA, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ence Div. 

B.  R.  Parkhurst,  J.  L.  Forte,  and  G  P.  Wright. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  'Testing  procedures,  'Toxicity, 
•Daphnia,  Crustaceans,  Life  cycles,  Effluents, 
Wastewater,  Industrial  wastes,  Statistical  analysis. 

Experiments  were  performed  to  determine  wheth- 
er LRCTs  (lowest  rejected  concentration  tested) 
obtained  from  six  different  toxicity  criteria  in 
static-renewal  tests  with  the  chemical  acridine  and 
Daphnia  magna  were  reproducible  over  time  and 
to  determine  the  relative  sensitivity  and  variability 
of  the  toxicity  criteria.  Toxicity  criteria  used  were 
survival,  two  indices  of  maturation,  and  three  indi- 
ces of  reproduction.  The  estimated  LRCTs  ranged 
between  0.8  and  3.2  mg/liter  of  acridine  in  the  four 
tests.  The  LRCTs  estimated  for  the  toxicity  crite- 
ria of  survival,  age  at  onset  of  reproduction,  and 
number  of  broods  produced  per  female  varied  sig- 
nificantly among  the  four  tests,  and  thus  the 
LRCTs  estimated  from  these  toxicity  criteria  were 
not  reproducible  using  the  accepted  definition  of 
reproducibility.  However,  the  LRCTs  estimated 
for  occurrence  of  primiparous  instar,  number  of 
young  per  brood,  and  number  of  young  produced 
per  female  did  not  change  at  all  in  the  four  tests. 
Thus  LRCTs  using  these  criteria  were  reproduc- 
ible. The  latter  two  were  the  most  sensitive  for 
estimating  the  LRCT,  as  their  LRCT  (0.8  mg/ 
liter)  was  less  than  the  value  for  occurrence  of  the 
primiparous  instar  (1.6  mg/liter).  It  was  concluded 
that  two  of  the  six  toxicity  criteria,  the  number  of 
young/brood  and  the  young  produced/female, 
were  the  most  reliable  and  sensitive  for  estimating 
the  LRCT  for  acridine  to  D.  magna.  (Baker-FRC) 
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EFFECTS  OF  ACID  IRRIGATION  AND 
LIMING  ON  TWO  CLONES  OF  NORWAY 
SPRUCE, 

Norwegian  Forest  Research  Inst. 

G.  Ogner,  and  O.  Teigen. 

Plant  and  Soil,  Vol  57,  No  2/3,  p  305-321,  1980.  7 

Fig,  13  Ref. 

Descriptors:  'Acidic  water,  'Irrigation  water, 
'Lime,  Water  pollution,  'Norway,  'Spruce  trees. 
Plant  growth,  Coniferous  trees,  Trees,  Resistance, 
Sulfuric  acid,  Calcium  carbonate.  Aluminum,  Cal- 
cium, Manganese,  Iron,  Potassium,  Sulfur,  Sulfates, 
Magnesium,  Nitrogen  compounds,  Phosphorus 
compounds,  Clones. 

Two  Norway  spruce  clones  were  treated  with 
H2S04  acidified  water  (pH  5.4,  4.0,  3.0,  and  2.5). 
All  plants  grew  well  for  the  duration  of  the  experi- 
ment, 3  growing  seasons,  1975-1977.  The  pH  2.5 
irrigated  plants  were  more  yellowish  in  color.  Of 
120  plants,  5  died  for  undeterminable  reasons. 
Ground  vegetation,  mosses  and  ferns,  decreased 
with  increasing  acidity  of  water.  No  ferns  were 
present  below  3.5.  Concentration  of  P,  K,  S,  Mg, 
Ca,  and  Mn  in  the  needles  was  within  the  optimum 
range;  Al,  total  S,  and  sulfate  were  high  when 
water  of  pH  2.5  was  applied.  Nitrogen  concentra- 
tion was  clearly  suboptimum.  As  soil  acidity  in- 
creased, lesser  amounts  of  Ca,  Fe,  and  Mn  were 
taken  up  by  the  plants.  Of  the  two  clones,  both 
from  the  same  tree,  H254  grew  better  than  H253, 
and  produced  differences  in  soil  constituents.  Ap- 
plication of  CaC03  to  the  soil  had  no  beneficial 
effects  on  growth,  nor  did  acid  water  irrigation 
cause  any  harmful  effects  to  the  acid-iolerant 
Norway  spruce.  (Cassar-FRC) 
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IN  SITU  CELL  DEPLETION  OF  SOME 
MARINE  ALGAE  ENCLOSED  IN  DIALYSIS 
SACKS  AND  THEIR  USE  FOR  THE  DETERMI- 
NATION OF  NUTRIENT-LIMITING  GROWTH 
IN  LIGURIAN  COASTAL  WATERS  (MEDITER- 
RANEAN SEA), 

Centre  d'Oceanographic,  Marseille  (France).  Sta- 
tion Marine  d'Endoume. 
S.  Y.  Maestrini,  and  M-G.  Kossut. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy, Vol  50,  No  1,  p  1-19,  1981.  4  Fig,  7  Tab,  45 
Ref 

Descriptors:  'Algal  growth,  'Limiting  nutrients, 
•In  situ  tests.  Natural  waters,  Phosphorus,  Nitro- 
gen,  Seasonal   variation.   Water  pollution  effects. 


This  study  investigated  whether  cells  obtained  by 
in  situ  culturing  in  nutrient-poor  waters  showed  a 
biochemical  composition  similar  to  the  one  of  natu- 
ral algae,  and  if  the  in  situ  cells  are  still  capable  of 
dividing  when  subcultured.  The  experiments  were 
conducted  in  coastal  Ligurian  waters  close  to  the 
Laboratorio  per  lo  Studio  della  Contaminazione 
Radioattiva  del  Mare,  south  of  La  Spezia,  Italy. 
Five  cultured  strains  were  used:  one  prasinophyte 
isolated  from  the  Ligurian  Sea,  three  bacillario- 
phytes,  Thalassiosira  pseudonana,  Skeletonema 
costatum,  and  one  chrysophyte.  The  cells  were 
kept  in  directly  immersed  dialysis  sacks  until  they 
divided  at  least  five  times.  A  daily  count  of  cell 
density  was  used  to  determine  growth.  During  late 
spring  and  early  summer,  phosphorus  was  the 
limiting  nutrient  in  algae  growth.  Some  variations 
were  observed.  Most  algae  were  permanently  lim- 
ited by  phosphorus,  while  for  some,  nitrogen  was 
equally  limiting.  During  adjustment  to  equihbrium 
with  natural  waters,  the  cultured  algae  became 
improverished  in  phosphorus,  ATP,  and  chloro- 
phyll alpha.  (Small-FRC) 
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EFFECT  OF  BORON  ON  PRIMARY  PRODUC- 
TION OF  NANOPLANKTON, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Marine  Ecology  Lab. 
D.  V.  Subba  Rao. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  1,  p  52-58,  January,  1981.  2  Fig, 
3  Tab,  18  Ref 

Descriptors:  'Boron,  'Phytoplankton,  'Nutrients, 
Nanoplankton,  Photosynthesis,  Primary  produc- 
tion, Water  pollution  effects,  Aquatic  algae,  Ni- 
trates, Phosphates,  Saline  water,  Seasonal,  Specia- 
tion. 

Experimental  addition  of  boron  (30  micrograms 
per  liter)  to  sea  water  enhanced  (to  a  maximum  of 
168%)  primary  production  and  carbon  assimilation 
rates  of  natural  populations  of  nanoplankton  (20 
micrometer  fractions  of  phytoplankton)  during 
November-May  when  nitrates,  phosphates,  and 
silicates  were  at  high  levels  and  temperatures  were 
low.  Photosynthesis  was  inhibited  (to  a  maximum 
of  62%)  during  June-October  when  nutrients  were 
low  and  temperature  high.  Primary  production  in 
controls  ranged  from  0.29  mg  C  per  cu  meter  per 
hour  on  Dec.  16,  1977,  to  113.41  mg  C  per  cu 
meter  per  hour  on  Nov.  9,  1977;  values  for  boron 
treated  samples  were  0.57  mg  C  per  cu  meter  per 
hour  on  Dec.  16,  1977,  and  46.83  mg  C  per  cu 
meter  per  hour  on  June  19,  1977.  In  unialgal  cul- 
tures, boron  inhibited  photosynthesis  in  5  day  old 
cultures  and  enhanced  photosynthesis  in  14  day  old 
cultures  of  some  species,  showing  some  species 
dependence.  If  boron  pollution  is  present  (from 
pulp  and  paper  mill  effluents,  etc.),  variations  in 
phytoplankton  species  composition  may  be  expect- 
ed. (Cassar-FRC) 
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TIN  AND  TIN-RESISTANT  MICROORGAN- 
ISMS IN  CHESAPEAKE  BAY, 

Maryland  Univ.,  Solomons.  Center  for  Environ- 
mental and  Estuarine  Studies. 
L.  E.  Hallas,  and  J.  J.  Cooney. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  2,  p  466-471,  February,  1981.  1  Fig,  5  Tab,  23 
Ref 

Descriptors:  'Tin,  'Microorganisms,  'Adaptation, 
Organotin  compounds,  'Chesapeake  Bay,  Sedi- 
ments, Water  analysis.  Water  pollution  effects.  En- 
vironmental effects,  Ecotypes. 

Water  samples  collected  at  9  stations  in  Chesa- 
peake Bay  contained  less  than  0.002  mg  tin  per 
liter,  with  the  exception  of  3  samples  ranging  from 
0.023  to  0.152  mg  per  liter.  However,  sediment 
samples  from  Baltimore  Harbor,  site  of  shipping 
and  heavy  industry,  contained  high  levels  of  tin 
(239.6  mg  per  kg).  Intermediate  levels  (3.0-7.9  mg 
per  kg)  were  detected  in  sediments  from  other  sites 
impacted  by  human  activity,  and  low  levels  in 
open  water  sediments  (0.8-.09  mg  per  kg).  All  sites 
in  the  Bay  contained  microorganisms  resistant  to 
tin.  Toxicity  of  tin  to  the  microbial  populations 


depended  greatly  on  chemical  species;  inorganic 
tin  (75  mg  per  liter)  decreased  cell  counts  sigiiifi- 
cantly  in  agar  medium  but  not  in  silica  gel  solidi- 
fied medium.  The  microbial  flora  was  more  sensi- 
tive to  organic  tin  compounds  (dimethyl  tin  dichlo- 
ride)  than  to  inorganic  tin,  SnC14.  Twelve  to  55% 
of  the  microbes  were  resistant  to  inorganic  tin;  0  to 
1 1  %  to  organotin  compounds.  (Cassar-FRC) 
W8 1-03849 


HUMAN  EXPOSURE  TO  ENVIRONMENTAL 
TRICHLOROETHYLENE  AND  TETRACH- 
LOROETHYLENE:  PRELIMINARY  DATA  ON 
POPULATION  GROUPS  OF  MILAN,  ITALY, 

Milan  Univ.  (Italy).  Inst,  of  Hygiene. 

G.  Ziglio. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  1,  p  131-136,  1981.  3  Tab, 

12  Ref 

Descriptors:  'Well  water,  'Contamiiiation,  'Or- 
ganic solvents,  Human  population,  Trichloroethy- 
lene,  Tetrachloroethylene,  'Milan,  Italy,  Trichlor- 
oacetic acid.  Monitoring,  Blood,  Water  pollution 
sources,  'Drinking  water.  Water  pollution  effects. 

A  study  group  of  24  persons  living  in  Milan  was 
examined  for  trichloroethylene  (TRI)  and  tetrach- 
loroethylene (PER)  ingested  via  their  drinking 
water.  Plasma  levels  of  trichloroacetic  acid  (TCA) 
were  calculated,  as  this  is  a  metabolite  common  to 
both  chemicals.  For  the  period  June- July  1978 
levels  of  TCA  in  exposed  populations  (drinking 
water  from  contaminated  wells)  were  higher  than 
in  individuals  who  were  not  exposed.  Plasma  levels 
of  TCA  were  higher  in  winter  than  in  the  summer. 
Concentrations  of  TRI  and  PER  in  the  atmosphere 
were  also  higher  in  the  winter  than  in  the  summer 
months.  Concentrations  of  PER  in  the  immediate 
vicinities  of  dry-cleaning  facilities  were  consistent- 
ly shown  to  be  twice  those  measured  in  urban 
areas  further  away  from  the  source.  Thus  the  va- 
lidity of  plasma  TCA  as  a  tracer  for  monitoring 
chronic  exposure  to  TRI  and  PER  was  demon- 
strated. In  addition,  water  was  shown  not  to  be  the 
only  path  of  entry  to  the  human  body  for  TRI  and 
PER.  While  intake  by  water  affected  only  a  part  of 
the  population,  exposure  to  contaminated  air  repre- 
sented a  far  greater  exposure  risk.  (Baker-FRC) 
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SUBCHRONIC  STUDY  OF  A  MIXTURE  OF  IN- 
ORGANIC SUBSTANCES  PRESENT  IN  THE 
GREAT  LAKES  ECOSYSTEM  IN  MALE  AND 
FEMALE  RATS, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). Environmental  and  Occupational  Toxicology 
Div. 

I.  Chu,  D.  C.  Villeneuve,  G.  C.  Becking,  and  R. 
Lough.  .      . 

Bulletin  of  Environmental  Contammation  and 
Toxicology,  Vol  26,  No  1,  p  42-45,  1981.  1  Tab,  3 
Ref. 

Descriptors:  Lakes,  'Inorganic  compounds, 
'Heavy  metals,  'Great  Lakes,  'Ecosystems,  Ar- 
senic, Cadmium,  Laboratory  animals.  Chromium, 
Copper,  Iron,  Lead,  Mercury,  Nickel,  Selenium, 
Zinc,  Fluoride,  Ecological  effects. 

The  toxic  effects  were  investigated  of  a  combina- 
tion of  inorganic  substances  when  administered  to 
the  rat  at  levels  equal  to  or  greater  than  the  objec- 
tives established  in  the  Great  Lakes  Water  Quality 
Agreement  of  1978.  The  substances  placed  into  the 
drinking  water  of  these  rats  included  arsenic,  cad- 
mium, chromium,  copper,  iron,  lead,  mercury, 
nickel,  selenium,  zinc,  and  fluoride.  Treatment 
lasted  1 3  weeks.  No  spontaneous  deaths  occurred. 
Clinical  signs  of  toxicity  were  not  noted.  Food 
consumption  and  weight  gain  were  unaffected. 
Fluid  intake  was  not  diminished.  Weights  of  the 
adrenals,  heart,  liver,  lungs,  ovaries,  testes,  pitu- 
itary, prostate,  uterus,  spleen,  thyroid  and  brain 
were  not  significantly  different  from  controls. 
Fasting  glucose,  BUN,  total  bilirubin,  cholesterol, 
total  protein,  alkaline  phosphatase,  albumin,  globu- 
lin, albumin/globulin  ratio,  SGOT,  SGPT,  sodium, 
potassium,  calcium  and  phosphorus  levels  were 
unchanged.  All  hematological  parameters  were 
normal.  Thus  it  was  concluded  that  no  deleterious 
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effects  occurred  in  rats  fed  a  mixture  of  the  above 
chemicals   for  90  days  in   their  drinking   water. 
(Baker-FRC) 
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RELATIONS  BETWEEN  THE  DECLINE  OF 
THE  FRESHWATER  PEARL  MUSSEL  (MAR- 
GARITIFERA  MARGARITIFERA)  IN  THE 
FICHTELGEBIRGE  AND  THE  WATER  QUAL- 
ITY. (ZUSAMMENHANGE  ZWISCHEN  DEM 
BESTANDSRUCKGANG  DER  FLUSSPERL- 
MUSCHEL  (MARGARITIFERA  MARGARITI- 
FERA) IM  FICHTELGEBIRGE  UND  DER 
GEWASSERBELASTUNG), 
Bayreuth  Univ.  (Germany,  F.R.)-  Lehrstuhl  fuer 
Tierokologie. 

G.  Bauer,  E.  Schrimpff,  W.  Thomas,  and  R. 
Herrmann. 

Archiv  fur  Hydrobiologie,  Vol  88,  No  4,  p  505- 
513,  June,  1980.  3  Tab,  14  Ref 

Descriptors:  'Metals,  'Nutrients,  'Mussels, 
•Water  pollution  effects,  'Trace  elements,  Eutro- 
phication,  Streams,  Sediments,  Trace  metals,  Popu- 
lation dynamics. 

Trace  metals  and  nutrients  were  measured  at  55 
sampling  points  in  10  flowing  streams  and  their 
sediments  in  May  1978  to  determine  the  factors 
inhibiting  the  reproduction  of  the  freshwater  pearl 
mussel  in  Central  Europe.  Multivariate  statistical 
methods  were  used  to  determine  the  factors  that 
can  be  used  to  discriminate  between  the  rivers  with 
young  mussels,  those  with  no  reproduction  of  mus- 
sels, and  rivers  where  all  mussels  have  died  out. 
The  nutrients  phosphate  and  calcium  were  found 
to  be  of  great  importance,  particularly  in  rivers 
with  low  calcium  content,  where  they  determine 
the  amount  of  organic  production.  The  pH  in 
flowing  water,  Cr  in  sediments  and  the  electrolytic 
conductivity  in  both  also  had  an  effect,  but  the 
other  variables  studied  were  unimportant.  Meas- 
urements were  made  using  potentiometry,  atomic 
absorption  spectrophotometry  and  inverse  voltam- 
metry.  Eutrophication,  which  alters  the  sediment, 
is  probably  the  main  cause  of  the  extinction  of  the 
freshwater  pearl  mussel.  Pollution  seems  to  be  of 
less  importance.  (Hertzoff-FRC) 
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WASTEWATER  CHEMICAL  AFFECTS  PLANT 
GROWTH, 

Arizona  Univ.,  Tucson.  Coll.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5A. 
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EPA  PUTS  EMERGENCY  WATER  PROVI- 
SIONS INTO  ACTION, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Water  Supply. 

J.  F.  Manwaring,  L.  A.  Van  Den  Berg,  and  B. 

Faust. 

Water  and  Wastes  Engineering,  Vol  17,  No  4,  p  40, 

42-44,  April,  1980. 

Descriptors:  'Organic  compounds,  'Carbon  tetra- 
chloride, 'Environmental  Protection  Agency, 
Ohio  River  Basin,  Chemical  wastes,  'Water  pollu- 
tion effects.  Sampling,  Monitoring,  Rivers,  Indus- 
trial wastes,  Potable  water,  Water  quality.  Toxic- 
ity, Public  health,  Water  pollution  sources,  Sol- 
vents, Regulations,  Water  pollution  control,  Case 
studies. 

A  case  study  describes  the  EPA's  response  to 
repeated  carbon  tetrachloride  (CC14)  spills  into  the 
Ohio  River  Basin  during  1975-1977.  When  the 
National  Organics  Monitoring  Survey  showed  10 
ppb  carbon  tetrachloride  in  drinking  water  at  Hun- 
tington, West  Virginia,  Section  308  inquiries  were 
initiated.  Three  of  the  four  companies  involved 
cooperated,  while  the  fourth  refused  self-sampling 
and  analysis.  On  Feb.  9  Cincinnati  tap  water  con- 
tained an  exceedingly  high  level  of  CC14,  80  ppb. 
Additional  sample  results  indicated  a  70  ton  slug  of 
solvent  in  the  Ohio  River.  Increased  river  flow 
caused  EPA  computations  of  the  slug's  location  to 
be  in  error;  it  had  passed  the  cities  several  days 
earlier  than  expected.  Additional  spills  were  re- 
ported on  Feb.  24  and  March  9.  Under  the  emer- 


gency provisions  of  the  SDWA  and  FWPCA,  a 
restraining  order  was  issued  to  control  future  dis- 
charges. The  70  ton  slug  and  other  spills  cost 
government  agencies  $356,940,  and  the  public  un- 
determined acute  and  long-term  health  problems. 
The  EPA  has  taken  measures  to  limit  future  dis- 
charge of  CC14  into  these  rivers.  The  experience  of 
this  spill  has  generated  some  ideas  for  preventing 
future  crises:  monitoring  selected  pollutants  rou- 
tinely, formalizing  the  guidelines  for  safe  levels  of 
various  compounds  in  drinking  water,  coordinat- 
ing emergency  responses  in  the  hands  of  one 
person,  mobilizing  laboratory  facilities  and  toxico- 
logical  advice,  reviewing  NPDES  permits,  devel- 
oping a  better  predictive  model  for  flow  in  the 
Ohio  and  Kanawha  Rivers,  and  implementing  a 
predetermined  contingency  plan.  (Cassar-FRC) 
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BASIC  POLICIES  FOR  SEWAGE  WORKS  IN 
JAPAN, 

Ministry  of  Construction,  Tokyo  (Japan).  Dept.  of 
Sewerage  and  Sewage  Purification. 
S.  Tohyama. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  5-35.  3  Fig,  4  Tab. 

Descriptors:  'Sewer  systems,  'Wastewater  facili- 
ties, 'Wastewater  disposal,  'Long-term  planning, 
'Short-term  planning.  Water  quality  standards. 
Rivers,  Sludge  disposal.  Sludge  utilization.  Water 
pollution  control.  Water  reuse,  Flood  control.  Re- 
sources management. 

Sewage  installations  in  Japan  are  in  the  developing 
stage  because  the  importance  of  sewerage  service 
has  not  been  fully  recognized  by  the  people  and 
because  urbanization  was  begun  without  provision 
of  sewer  service.  Sewerage  services  are  available 
to  only  27%  of  the  population,  but  are  being 
extended.  Sewerage  systems  are  being  built  as  part 
of  the  national  land  policies  of  the  government.  In 
major  urban  areas  river  water  quality  has  im- 
proved significantly  once  sewage  systems  have 
been  installed,  although  wide,  closed-type  water 
bodies  have  shown  less  improvement.  Reuse  of 
treated  water  and  use  of  treated  sewage  sludge  on 
the  land  are  being  encouraged  as  resource  conser- 
vation measures.  Long-term  sewerage  plans  in- 
clude: increasing  the  provision  of  sewerage  serv- 
ices; technical  improvements  in  treatment;  upgrad- 
ing of  existing  facilities;  treatment  and  use  of 
sewage  sludge;  and  reuse  of  treated  water.  Short- 
term  plans  include:  acceleration  of  sewerage  pro- 
jects in  small  cities;  flood  control  in  urban  areas; 
achievement  of  water  quality  standards  in  the 
wide,  close-type  water  bodies;  entrophication  pre- 
vention; and  water  quality  conservation  in  tourist 
resort  and  rural  areas.  (Brambley-SRC) 
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REGIONAL  WASTEWATER  TREATMENT 
PLANNING  IN  TOKYO  BAY  AREA, 

Ministry  of  Construction,  Tokyo  (Japan).  Dept.  of 
Sewerage  and  Sewage  Purification. 
T.  Tamaki. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  57-88.  11  Fig,  8  Tab. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Sewage  districts,  'Water  pollution, 
'Tokyo  Bay,  Chemical  oxygen  demand.  Urbaniza- 
tion, Pollutants,  Computer  models.  Water  quality 
standards.  Algal  growth.  Secondary  wastewater 
treatment,  Advanced  wastewater  treatment,  Re- 
gional planning,  Japan. 

Nine  major  rivers  flow  into  Tokyo  Bay,  which  is 
surrounded  by  a  basin  which  has  2%  of  the  land 
area  of  Japan,  20%  of  the  population  and  22%  of 
the  industrial  production.  The  area  is  becoming 
increasingly  urbanized.  There  are  58  sewage  treat- 


ment plants,  serving  9,000,000  people,  40%  of  the 
population  of  the  basin.  COD  levels  range  from  2-6 
mg/1  at  different  areas  of  the  bay,  with  the  highest 
levels  in  the  northwest.  Pollutants  enter  the  bay  via 
the  rivers,  other  channels,  and  directly  from 
sewage  treatment  plants.  The  COD  load  amounts 
to  440  ton/day,  on  a  mean  annual  basis.  Tidal 
current  and  water  quality  simulation  models  are 
available  for  the  bay.  As  of  1975,  environmental 
standards  were  met  only  44%  of  the  time.  To 
achieve  these  standards  the  inflow  COD  must  be 
reduced  by  50%  and  the  algal  production  75%. 
Priority  is  placed  on  the  construction  of  secondary 
treatment  facilities,  but  advanced  wastewater  treat- 
ment facilities  are  planned.  These  plans  are  being 
developed  on  a  regional  basis,  because  of  the  effi- 
ciences  gained.  The  problems  of  securing  adequate 
land  for  disposal  and  siting,  consent  of  local  inhabi- 
tants, and  costs  of  transportation  must  be  solved  in 
each  case.  (Brambley-SRC) 
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PUBLICLY  OWNED  TREATMENT  WORKS 
PRETREATMENT  CONTROL  PRACTICE  IN 
TOKYO, 

Japan  Sewage  Works  Bureau,  Tokyo. 
T.  Nonaka. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  167-197.  7  Fig,  19  Tab,  1  Append. 

Descriptors:  'Water  pollution  control,  'Industrial 
wastes,  'Wastewater  treatment,  'Wastewater  facil- 
ities, Effluent  limitations.  Water  quality  standards. 
Pollutants,  Water  reuse,  Financing,  Heavy  metals. 
Cooperatives,  'Tokyo,  Japan. 

Effluent  limitations  are  enforced  in  Tokyo  by  pros- 
ecution of  offenders,  orders  for  facility  improve- 
ment, suspension  of  discharging  wastewater,  or 
installation  of  a  pretreatment  facility.  Factories  are 
subject  to  surveillance  visits,  but  are  also  able  to 
obtain  advice  from  the  Publicly  Owned  Treatment 
Works  system  staff  The  number  of  factories  with 
pretreatment  facilities  is  increasing,  with  slowest 
progress  shown  by  the  smallest  companies  (fewer 
than  20  employees).  Loans  are  available  to  finance 
pretreatment  facilities.  Violations  of  standards  after 
installation  of  pretreatment  facilities  have  been  de- 
termined to  be  about  half  due  to  the  pretreatment 
and  half  due  to  improper  operation  and  mainte- 
nance of  the  facility.  Recovered  wastewater  is 
reused  by  industries  after  further  purifying.  The 
priority  pollutants  are  identified  for  the  food  proc- 
essing, textile,  metal  products  manufacturing,  ma- 
chinery manufacturing,  metal  plating,  plate  making 
and  painting,  chemical,  and  ceramics  industries, 
and  nonindustrial  concerns.  A  group  of  ten  small 
metal  plating  industries  set  up  a  cooperative  pre- 
treatment facility  and  a  1,100  member  group  of 
electroplating  industries  set  up  their  own  cyanide 
pretreatment  facility.  This  process  reduces  cyanide 
to  below  the  effluent  standard,  and  the  standards 
are  also  met  for  cadmium,  copper,  zinc,  total  iron, 
and  total  chromium.  (Brambley-SRC) 
W81-03615 


WATER  QUALITY  IMPROVEMENT  IN  YODO 
RIVER  AND  SEWAGE  WORKS  IN  KYOTO, 

Japan  Sewage  Works  Bureau,  Tokyo. 
T.  Yoneda. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  311-330.  18  Fig,  9  Tab. 

Descriptors:  'Wastewater  treatment,  'Water  qual- 
ity control,  'Sewer  systems,  'Water  pollution  con- 
trol, 'Biological  oxygen  demand,  Chemical  oxygen 
demand.  Pollutants,  Water  use.  Water  resources 
development.  Wastewater  facilities,  'Kyoto, 
Japan. 

The  Yodo  River  and  its  tributaries  flow  through 
six  prefectures  and  the  city  of  Kyoto  before  dis- 
charging into  the  Seto  Inland  Sea.  The  catchment 
area  is  7,281  sq  km  over  half  of  which  is  that  of 
Lake  Biwa.  Of  the  10  billion  cu  m  annual  flow 
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11%  is  used  for  household,  4%  for  industrial,  and 
5%  for  agricultural  purposes.  Pollution  of  the 
Yodo  River  increased  to  a  maximum  in  1969  when 
BOD  was  6.2  mg/1  at  Hirakata,  declining  to  3.2 
mg/1  in  1975.  The  total  COD  load  entering  the 
Seto  Inland  Sea  is  now  strictly  controlled,  and 
attention  is  being  paid  to  improving  the  sewage 
system  of  Kyoto  as  a  major  source  of  pollution. 
There  were  three  sewage  treatment  plants  in  the 
city  in  April  1979,  with  three  more  planned,  and 
with  enlarged  service  areas  planned  for  the  existing 
plants.  Rapid  industrial  growth  and  increased 
water  use  per  capita  by  a  growing  population  have 
put  additional  burdens  on  the  sewage  treatment 
plats.  As  the  treatment  capacity  has  increased,  the 
BOD  of  the  effluent  has  declined,  although  river 
BOD  levels  have  risen  slightly,  especially  in  low- 
flow  years.  Biological  water  quality  in  the  Yodo 
River  is  considered  to  have  improved;  continued 
construction  of  sewage  works  in  Kyoto  and  other 
cities  of  the  basin  are  essential  if  these  improve- 
ments are  to  be  maintained.  (Brambley-SRC) 
W8 1-036 17 


MUNICIPAL  TREATMENT  REQUIREMENTS 
AND  PRACTICES  TO  MAINTAIN  WATER 
QUALITY  IN  THE  TAMPA  AND  ESCAMBIA 
BAY  AREAS, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Div.  of  Environmental  Programs. 
H.  L.  Rhodes. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  365-451.  58  Fig,  2  Tab,  17  Ref 

Descriptors:  'Wastewater  treatment,  *Water  qual- 
ity, *Estuaries,  *Water  pollution  sources,  Eutro- 
phication.  Dredging,  Runoff,  Industrial  wastes, 
Nonpoint  pollution  sources,  Tampa  Bay,  Escambia 
Bay,  *Florida. 

Sewage  treatment  has  been  subjected  to  special 
requirements  in  two  areas  of  Florida:  Tampa  and 
Escambia  Bays.  Special  water  quality  problems 
and  special  events  pushed  these  two  areas  toward 
treatment  above  secondary  into  advanced  treat- 
ment for  surface  water  dischargers.  Due  to  con- 
stituency desires,  numerous  water  quality  problems 
and  a  common  belief  that  secondary  treatment  was 
inadequate  in  the  Tampa  Bay  system  and  other 
bays  of  west-central  Florida,  a  bill  was  passed 
requiring  Advanced  Water  Treatment  (AWT)  for 
municipal  waste.  The  other  special  requirement 
came  about  as  a  result  of  massive  fish  kills  in 
Escambia  Bay  in  1969-1971.  Reviews  of  past  data 
and  regulatory  schemes  that  led  to  upgrading 
sewage  treatment  works  were  made  for  compari- 
son purposes  with  the  state  of  the  environment 
today.  As  important  as  sewage  discharges  are  to 
water  quality  in  estuaries,  problems  were  caused 
by  other  activities  of  man.  These  activities  includ- 
ed industrial  discharges,  dredge  and  fill  operations, 
and  non-point  source  discharges.  Each  appears  to 
have  a  synergistic  effect  on  water  quality  in  estu- 
aries. Escambia  Bay  is  very  slowly  recovering 
from  pollution  of  the  1960's.  Tampa  Bay  is  also 
showing  marginal  signs  of  improvement.  Regula- 
tory action  in  the  municipal,  industrial,  dredge  and 
fill,  and  non-point  source  sectors  have  together 
begun  to  positively  impact  water  quality  in  these 
systems.  (Moore-SRC) 
W81-03619 


IMPACT  OF  INNOVATIVE  AND  ALTERNA- 
TIVE TECHNOLOGY  IN  THE  UNITED 
STATES  IN  THE  1980'S, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
J.  M.  Smith,  J.  J.  McCarthy,  and  H.  L.  Longest,  II. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember. 1980,  p  515-577.  11  Fig,  18  Tab,  25  Ref 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities.  'Cost  analysis.  Biological  treatment. 
Land  disposal,  Aquaculture,  Sludge  disposal.  In- 
dustrial wastewater.   Water  pollution   prevention. 


Wastewater  management.  Water  reuse. 
Wastewater  renovation.  Construction  costs, 
Energy,  Sludge  digestion.  Technology. 

Innovative  and  Alternative  Technology  is  being 
applied  to  the  design  and  construction  of  municipal 
wastewater  treatment  facilities  in  the  United  States 
in  order  to  reduce  costs,  conserve  energy,  reduce 
pollution  and  increase  wastewater  recycling.  An 
incentive  to  encourage  Innovative  and  Alternative 
Technologies  is  an  increase  in  federal  construction 
grants  from  75%  to  85%  using  special  set-aside 
funds.  During  the  first  1  1/2  years,  273  facility 
plans  have  been  received  that  include  Innovative 
and  Alternative  Technology.  Technologies  being 
considered  include:  vertical  well  chemical  reactor; 
improved  aeration  efficiency  and  reliability;  deep 
well  biological  reactor;  joint  municipal  and  indus- 
trial waste  treatment;  fluidized  bed  biological  treat- 
ment; land  treatment  of  wastewater;  municipal 
wastewater  aquaculture;  combined  sludge/solid 
waste  disposal  and  energy  recovery  system;  and 
combined  aerobic/anaerobic  sludge  digestion  proc- 
ess. For  fiscal  years  1979  and  1980,  42.5%  of  the 
construction  grant  projects  are  estimated  to  qualify 
for  Innovative  and  Alternative  Technologies,  and 
59.5%  for  fiscal  year  1981.  A  total  of  $84  million 
spent  as  Innovative  and  Alternative  set-aside  funds, 
which  is  equivalent  to  $1,786  billion  of  construc- 
tion grant  funds,  will  result  in  $498  million  or  28% 
total  construction  grant  savings.  (Moore-SRC) 
W8 1-03621 


OCCURRENCE  AND  REMOVAL  OF  TOXICS 
IN  MUNICIPAL  WASTEWATER  TREATMENT 
FACILITIES, 

Municipal  Environmental  Research  Lab.,  Cincin- 
niti,  OH.  Wastewater  Research  Lab. 
J.  J.  Convery,  J.  M.  Cohen,  and  D.  F.  Bishop. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  633-706.  6  Fig,  21  Tab,  23  Ref,  3 
Append. 

Descriptors:  *Water  pollution  sources, 
♦Wastewater  treatment,  'Wastewater  facilities,  In- 
dustrial wastewater,  Pollutants,  Sludges,  Metals, 
Municipal  wastewater.  Legislation,  Effluents, 
Wastewater  analysis,  Toxins. 

The  need  for  data  on  the  occurrence  and  removal 
of  toxic  substances  in  municipal  wastewater  treat- 
ment facilities  is  derived  from  the  informational 
requirements  of  environmental  legislation,  the  con- 
sent decree  agreement  and  the  implementation  re- 
quirements of  federal,  state  and  local  regulatory 
agencies.  Pretreatment  of  industrial  wastewaters 
for  removal  of  metals  significantly  reduced  the 
concentration  of  metals  in  the  raw  wastewater  to  a 
municipal  plant.  This  effect  is  most  evident  in  the 
reduction  of  metals  in  the  sludges.  Very  early  in 
the  research,  it  became  evident  that  analytical 
methods  for  the  priority  pollutants  would  have  to 
be  developed  that  were  capable  of  qualitative  and 
quantitative  detection  of  these  compounds  at  the 
parts-per-billion  level  in  all  types  of  wastewaters 
and  sludges.  This  has  been  done,  but  it  is  clear  that 
much  more  analytical  methodology  research  will 
still  be  required.  Surveys  in  three  cities  to  assess 
the  situation  in  the  field  on  the  occurrence  and 
concentration  of  priority  pollutants  entering  and 
leaving  municipal  treatment  plants  indicate  that 
most  of  the  priority  pollutants  (87  of  129)  were 
detected  in  the  influent  but  generally  at  low  con- 
centrations. Some  thirty  compounds  were  detected 
in  effluent  samples  at  or  near  the  concentrations 
proposed  for  stream  water  quality  criteria.  While  it 
can  be  expected  that  dilution  in  the  surface  waters 
will  provide  some  margin  for  safety,  these  com- 
pounds may  require  some  attention  if  other  cities 
encounter  higher  influent  concentrations.  (Moore- 
SRC) 
W8 1-03623 


IMPROVED  OPERATION  AND  MAINTE- 
NANCE OPPORTUNITIES  AT  MUNICIPAL 
TREATMENT  FACILITIES, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
J.  M.  Smith,  F.  L.  Evans,  III,  and  J.  H.  Bender. 


In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  731-775.  4  Fig,  16  Tab,  15  Ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Performance  evaluation,  'Operating 
policies.  Surveys,  Municipal  wastes,  Water  quality 
standards.  Water  pollution  prevention. 

A  vital  component  of  the  strategy  to  meet  the 
National  Water  Quality  Goals  is  to  substantially 
improve  the  performance  of  publicly  owned  mu- 
nicipal treatment  works  through  the  integration  of 
state  and  federally-issued  permits,  federal  enforce- 
ment actions,  and  the  federal  Construction  Grants 
Program.  Although  federal  and  state  governments 
subsidize  from  75-98%  of  the  capital  costs  of  pub- 
licly owned  municipal  treatment  facilities,  the  local 
government  bears  the  responsibility  for  operation 
of  these  plants  in  accordance  with  NPDES  permit 
requirements.  Based  on  the  results  of  a  survey  of 
publicly  owned  municipal  treatment  plants,  the  10 
highest  ranking  causes  of  poor  plant  performance 
result  from  inadequate  plant  operation  and  plant 
design  deficiencies.  Because  there  is  an  interrela- 
tionship between  performance  limiting  factors  and 
corrective  programs,  and  because  most  existing 
correction  programs  focus  on  single  problems 
only,  a  new  approach  which  addresses  all  prob- 
lems at  a  single  facility  was  developed,  called  a 
Composite  Correction  Program  (CCP).  The  pur- 
pose of  the  CCP  is  to  eliminate  all  the  performance 
limiting  factors  at  a  plant  through  the  implementa- 
tion of  the  corrective  recommendations  that  are 
made  as  a  part  of  the  comprehensive  evaluation. 
The  CCP  was  successfully  demonstrated  at  several 
facilities.  In  addition  to  providing  an  in-depth  un- 
derstanding of  the  major  categories  of  problems 
affecting  the  performance  of  municipal  treatment 
plants  and  the  development  of  the  CCP,  the  survey 
results  have  been  the  major  influence  in  directing 
programs  in  plant  operation  and  design.  (Moore- 
SRC) 
W8 1-03625 


STATUS  OF  DEEP  SHAFT  WASTEWATER 
TREATMENT  TECHNOLOGY  IN  NORTH 
AMERICA, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
R.  C.  Brenner,  and  J.  J.  Convery. 
In:  Proceedings;  Seventh  United  States/ Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  777-824.  10  Fig,  8  Tab,  25  Ref. 

Descriptors:  'Wastewater  treatment,  'Deep  shaft 
process,  Oxygen  process.  Aeration,  Flotation, 
Sedimentation,  Water  quality  standards,  Oxygen 
demand.  Costs. 

The  development  of  Deep  Shaft  technology  is 
reviewed  briefly,  and  initial  results  of  an  EPA 
demonstration  project  and  the  status  of  the  tech- 
nology are  reported.  The  Deep  Shaft  reactor  con- 
sists of  a  vertical  shaft  130-150  m  deep  into  which 
wastewater  is  continuously  pumped.  Compressed 
air  is  pumped  into  the  downcomer  and  the  riser  to 
provide  oxygen  for  treatment  and  maintain  circula- 
tion. The  liquid  passes  up  the  riser  and  some  over- 
flows into  sedimentation  or  flotation  tanks  while 
the  rest  is  recirculated.  The  initial  design  has  been 
modified  to  increase  aeration  and  circulation,  and 
to  improve  the  flotation  process.  Further  advances 
in  instrumentation  and  controls  are  under  way. 
The  EPA  demonstration  plant  in  Ithaca,  New 
York,  has  a  136  m  shaft,  both  flotation  and  gravity 
clarification  capabilities,  and  a  hydraulic  capacity 
of  1325  cu  m/day.  During  start-up,  the  plant  re- 
duced BOD  and  COD  to  EPA  guideline  levels  in 
the  effluent,  but  engineering  and  maintenance 
problems  have  caused  breaks  in  operation.  The 
Deep  Shaft  process  differs  significantly  from  con- 
ventional processes,  not  only  in  its  vertical  shaft 
and  flotation  of  solids,  but  it  does  not  require 
mixers  to  dissolve  oxygen,  the  microorganisms  in 
the  biomass  are  subject  to  wide  swings  in  hydro- 
static pressure,  it  has  an  ultra-high  suspended 
growth  process  with  low  nominal  detention  times 
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and  highly  concentrated  biomass,  produces  very 
high  internal  oxygen  uptake  rates,  produces  less 
sludge  in  a  more  concentrated  form,  and  requires  a 
larger  air  supply.  Cost  savings  result  from  the 
reduced  detention  times  and  smaller  land  area  re- 
quired. Three  Deep  Shaft  plants  are  starting-up  in 
Canada  and  seven  are  operating  in  Europe,  with  a 
total  of  seven  in  the  planning  or  building  stages. 
(Brambley-SRC) 
W8 1-03626 


CURRENT  DESIGN  AND  OPERATING  EXPE- 
RIENCE WITH  ANAEROBIC  SLUDGE  DIGES- 
TION, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  5E. 

W8 1-03627 


EFFECT  OF  SANITARY  LANDFILL  LEA- 
CHATE  ON  THE  ACTIVATED  SLUDGE  PROC- 
ESS, 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

M.  D.  Cummins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A 12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81-O02a,  March,  1981,  p  170-178.  6  Fig,  1  Tab,  3 
Ref. 

Descriptors:  *Leachates,  'Activated  sludge  proc- 
ess, 'Wastewater  treatment,  'Simulation,  Chemical 
oxygen  demand,  Sludge  volume  index.  Bacteria, 
Growth,  Landfills,  Water  pollution  prevention. 

Synthetic  sanitary  landfill  leachate  was  spiked  se- 
quentially at  COD  levels  of  100,  200,  and  400  mg/1 
into  a  conventionally  designed  activated  sludge 
wastewater  treatment  plant,  and  the  process  con- 
trol problems  evaluated.  The  leachate  simulated 
the  high  organic  strength  leachate  produced  by  a 
young  landfill.  The  specific  oxygen  utilization  rate 
in  the  spike  system  and  control  system  generally 
paralleled  each  other  with  the  exception  of  an 
increase  in  the  spike  system  following  addition  of 
the  leachate.  The  sludge  volume  index  increased 
after  the  first  leachate,  then  declined  with  the 
subsequent  additions,  but  during  the  400  mg/1 
COD  period  the  mass  of  bacteria  increased  uncon- 
trollably and  filled  the  clarifier.  The  oxygen 
demand  with  400  mg/1  COD  was  75  mg  oxygen/h 
compared  with  38  mg  oxygen/h  for  the  control. 
The  activated  sludge  process  was  able  to  treat  a 
synthetic  leachate  with  COD  of  up  to  200  mg/1  but 
at  400  mg/1  the  increase  in  sludge  mass  and  degra- 
dation in  sludge  settling  characteristics  resulted  in 
the  sludge  volume  overloading  the  clarifier. 
(Brambley-SRC) 
W8 1-03639 


PROCESSES  AND  APPARATUS  FOR  REMOV- 
ING SUSPENDED  MATTER  FROM  SUSPEN- 
SIONS BY  FILTRATION  THROUGH  FOAMS, 

BASF,  Ludwigshafen  am  Rhein  (Germany,  F.R.). 

(Assignee). 

H.  Daucher,  M.  Dressel,  K.  Hess,  and  H. 

Engelhardt. 

U.S.  Patent  No  4,212,737,  8  p,  4  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

996,  No  3,  p  1006,  July  15,  1980. 

Descriptors:  'Patents,  'Water  treatment, 
•Wastewater  treatment,  'Separation  techniques. 
Suspended  solids.  Filtration,  Foaming,  Foam  sepa- 
ration. Filtration,  Equipment. 

A  process  and  apparatus  for  removing  suspended 
matter  from  suspensions  by  filtering  through  foams 
is  described.  The  suspended  matter  retained  in  the 
foam  (polyurethane  foam  produced  by  foaming 
with  water  vapor  being  preferred)  is  substantially 
flushed  out  by  expressing  the  liquid  held  in  the 
foam,  and  is  removed  as  a  concentrate.  This  for  the 
first  time  permits  the  removal  of  suspended  matter 
from  continuously  flowing  suspensions  without  the 


flow  of  the  suspensions  having  to  be  interrupted  in 
order  to  clean  the  filtering  means.  (Sinha-OEIS) 
W8 1-03670 


RAW  LIQUID  WASTE  TREATMENT  PROC- 
ESS, 

California  Inst,  of  Tech.  Pasadena,  CA.  (Assignee). 
J.  C.  Fletcher,  and  M.  F.  Humphrey. 
U.S.   Patent  No  4,212,732,   9  p,   3  Fig,    10  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  3,  p  1004-1005,  July  15,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment. 
Sewage  treatment,  'Water  pollution  treatment,  Or- 
ganic wastes.  Separation  techniques.  Activated 
carbon,  Absorption,  Pyrolysis,  Ash  material. 

A  raw  sewage  treatment  process  is  disclosed  in 
which  substantially  all  the  non-dissolved  matter, 
which  is  suspended  in  the  sewage  water  is  first 
separated  from  the  water,  in  which  at  least  organic 
matter  is  dissolved.  The  non-dissolved  material  is 
pyrolyzed  to  form  an  activated  carbon  and  ash 
material  without  the  addition  of  any  conditioning 
agents.  The  activated  carbon  and  ash  material  is 
added  to  the  water  from  which  the  non-dissolved 
matter  was  removed.  The  activated  carbon  and  ash 
material  absorbs  organic  matter  and  heavy  metal 
ions,  it  is  believed,  are  dissolved  in  the  water  and  is 
thereafter  supplied  in  a  counter  current  flow  direc- 
tion and  combined  with  the  incoming  raw  sewage 
to  facilitate  the  separation  of  the  non-dissolved 
settleable  materials  from  the  sewage  water.  The 
used  carbon  and  ash  material  together  with  the 
non-dissolved  matter  which  was  separated  from 
the  sewage  water  are  pyrolyzed  to  form  the  acti- 
vated carbon  and  ash  material.  (Sinha-OEIS) 
W81-03673 


MEANS  FOR  BIOLOGICAL  TREATMENT  OF 
WATER, 

V.  N.  Etlin. 

U.S.  Patent  No  4,211,657,  7  p,  6  Fig,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  2,  p  624,  July  8,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment. 
Sewage  treatment,  'Aeration,  Settling  basins.  Bub- 
bles, Activated  sludge.  Circulation,  Equipment. 

Biological  treatment  of  sewage  is  characterized  in 
the  provision  of  a  single  aerating  device  feeding 
waste  water  serially  into  first  and  second  settling 
chambers.  The  aerating  chamber  has  a  horizontal 
sectional  area  which  generally  increases  in  size 
from  a  relatively  smaller  horizontal  sectional  area 
at  the  bottom  of  a  relatively  larger  horizontal 
section  area  at  the  top.  The  aeration  chamber  is 
characterized  in  the  introduction  of  relatively  large 
air  bubbles  within  the  water  being  aerated.  The 
larger  bubbles  tend  to  move  more  quickly  to  the 
surface  of  the  liquid,  thereby  increasing  normal 
water  movement  and  achieving  more  rapid  oxida- 
tion. Plural  settling  chambers  are  connected  by 
passageways  to  the  aeration  chamber,  and  an  aera- 
tor causes  recirculation  of  activated  sludge  from 
both  chambers  through  the  passageways,  thereby 
treating  in  succession  and  maintaining  sludge  loss 
in  the  effluent  at  a  minimum.  (Sinha-OEIS) 
W81-03677 


APPARATUS  FOR  AEROBIC  TREATMENT  OF 
CONTAMINATED  LIQUID, 

R.  C.  Weber,  and  L.  A.  Weber. 
U.S.   Patent  No  4,211,654,   12  p,   14  Fig,  4  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  2,  p  623,  July  8,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Sewage  treatment,  'Aeration,  Filtration,  Filters, 
Sand,  Flow  control.  Aerobic  conditions.  Water 
purification.  Equipment,  Backwashing,  Sensors. 

A  waste  treatment  apparatus  is  operated  either  by 
gravity  or  by  positive  displacement  pump  in  which 
a  variable  inflow  of  contaminated  liquid  is  aerated, 
clarified,  and  filtered.  The  filtered  liquid  is  used  to 
backwash  one  of  at  least  a  pair  of  rapid  sand  filters, 
while  the  other  rapid  sand  filter  is  being  utilized. 
The  alternating  cycle  of  backwashing  and  filtering 


by  the  respective  rapid  sand  filters,  all  of  which  is 
integrated  with  overall  filtering  operation,  insures 
that  at  least  one  filter  is  fully  operative  at  any  time. 
The  apparatus  is  adapted  for  variable  inflow  and 
can  adapt  to  such  unfavorable  exigencies  as  over- 
taxing inflow  and  clogging  at  the  filter  or  at  an 
earlier  stage  of  contaminated  liquid  treatment.  Sen- 
sors are  located  suitably  throughout  the  apparatus 
to  adjust  the  system.  The  apparatus  is  constructed 
from  an  elongated,  curvilinear  cross  section  pipe 
which  is  cut  to  length  and  compartmentalized  in- 
teriorly for  the  various  steps.  (Sinha-OEIS) 
W8 1-03678 


WATER  RECLAMATION  PROCESS, 

R.  C.  Thomas. 

U.S.  Patent  No  4,211,650,  11  p,  4  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  2,  p  620-621,  July  8,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment,  'In- 
dustrial wastes.  Laundering,  Flocculation,  Sus- 
pended solids,  Aeration,  Filtration,  Flow  control. 
Water  reuse. 

Dirty  process  water  from  commercial  laundry 
facilities  is  collected  from  a  process  unit  and  intro- 
duced into  a  raw  water  holding  tank.  Water  from 
the  tank  is  passed  at  a  uniform  rate  through  a 
flotation  cell  where  solids  are  frothed  by  floccula- 
tion and  aeration  and  removed.  The  flocculating 
agent  is  a  short  chain  cationic  polymer.  The  water 
is  then  introduced  into  a  treated  water  holding 
tank  where  it  is  withdrawn  at  a  uniform  rate  and 
filtered  to  remove  more  solids.  The  filtered  water 
is  stored  in  a  filtered  water  storage  vessel  for  its 
use  in  the  process  facility.  Heat  exchange  keeps  the 
filtered  water  at  required  temperature.  Water  dis- 
charged from  the  system  to  a  sanitary  sewer  may 
have  various  degrees  of  purity.  (Sinha-OEIS) 
W8 1-03679 


ANAEROBIC  METHOD  OF  TREATING  HIGH- 
STRENGTH  WASTE-WATER, 

A.  A.  Friedman,  and  S.  J.  Tait. 
U.S.  Patent  No  4,21 1,647,  6  p,  3  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  2,  p  620,  July  8,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment.  Or- 
ganic wastes.  Anaerobic  conditions,  Microorgan- 
isms, 'Anaerobic  digestion,  Gases,  Equipment. 

A  method  for  treating  fluid  containing  anaerobical- 
ly  digestible  nutrients  and  organic  substrates  is 
described.  Individual  anaerobic  microorganisms 
are  established  upon  rotatable  discs  mounted 
within  an  enclosed  housing  and  a  stream  of  treata- 
ble fluid  is  passed  through  the  housing  to  wet  more 
than  fifty  percent  of  the  disc  surfaces.  The  discs 
are  rotated  through  the  fluid  so  that  the  microor- 
ganisms are  able  to  feed  upon  the  nutrients  and 
substrates  in  the  fluid  and  expel  a  process  gas  into 
the  atmosphere  maintained  over  the  fluid.  To  fur- 
ther enhance  both  the  feeding  of  the  microorgan- 
isms and  the  expulsion  of  gas,  the  housing  is  divid- 
ed into  a  number  of  individual  compartments  or 
stages  and  the  pressure  is  reduced  below  atmos- 
pheric pressure  in  each  compartment.  (Sinha- 
OEIS) 
W81-03681 


WASTE  WATER  PROCESS, 

Texaco  Inc..  White  Plains,  NY.  (Assignee). 

C.  W.  Westbrook,  L.  J.  Parcell,  G.  L.  Claytor,  and 

B.  V.  Klock. 

U.S.   Patent   No  4,211,646,   6   p,   9   Ref;   Official 

Gazette  of  the  United  States  Patent  Office.  Vol 

996,  No  2,  p  619-620.  July  8,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Industrial  wastes. 
Toxicity,  Corrosion.  Separation  techniques. 
Chemical  reactions.  Chemical  precipitation.  Hy- 
drogen ion  concentration.  Cyanides. 

A  waste  water  stream  characterized  by  having 
toxic  and  corrosive  properties  due  to  the  presence 
of  a  cyanides  formates  and  a  halide  of  a  metal  or 
ammonia  is  treated  by  adding  a  ferrous  ion  to  the 
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waste  water  to  convert  the  cyanides  to  iron  cyan- 
ides. A  base  is  added  until  the  pH  of  the  waste 
water  is  adjusted  to  the  range  from  about  9  to  1 1  to 
precipitate  a  sludge  contining  iron  cyanides.  The 
waste  water  is  fed  to  a  biological  reactor  to  con- 
vert formates  to  carbon  dioxide  and  a  biological 
residue  and  an  environmentally  upgraded  waste 
water  stream  is  recovered.  (Sinha-OEIS) 
W81-03682 


PROCESS  OF  WATER  RECOVERY  AND  RE- 
MOVAL, 

H.  F.  Rothschild. 

U.S.  Patent  No  4,209,364,  8  p,  3  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
995,  No  4,  p  1383-1384,  June  24,  1980. 

Descriptors-.  *Patents,  'Water  treatment, 
♦Wastewater  treatment,  *Water  reuse.  Industrial 
water.  Desalination,  Absorption,  Evaporation, 
Condensation,  Vapor  pressure.  Solar  radiation. 
Vacuum. 

Recovery  of  substantially  pure  water  for  reuse 
from  waste  feed  solutions,  saline  solutions,  etc.  is 
carried  out  at  considerably  lower  capital  and/or 
operating  costs  using  a  modified  absorption  cycle. 
The  process  is  carried  out  under  vacuum  so  that 
relatively  low  temperature  heat  sources  can  be 
used  to  evaporate  water  as  well  as  high  tempera- 
ture sources.  The  system  comprises  an  evaporator, 
an  absorber,  a  generator  and  condenser.  A  portion 
of  the  feed  solution  entering  the  evaporator  vapor- 
izes due  to  its  latent  heat  and  the  vacuum  of  the 
system.  The  water  vapor  product  is  absorbed  by  an 
absorbent  in  the  absorber.  The  absorbent  solution 
is  transferred  to  a  higher  pressure  zone  in  the 
generator  where  the  water  held  by  the  absorbent  is 
vaporized.  This  vaporized  water  is  condensed  for 
recovery.  A  heat  transfer  medium  is  applied  to 
each  stage  to  either  apply  or  remove  heat  as  appro- 
priate. (Sinha-OEIS) 
W81-03684 


ANAEROBIC  DIGESTION  PROCESS, 

Agency   of  Industrial   Science   and   Technology, 

Tokyo  (Japan).  (Assignee). 

M.  Ishida,  R.  Haga,  and  Y.  Odawara. 

U.S.  Patent  No  4,213,857,  8  p,  2  Fig,  2  Tab,  6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  4,  p  1397,  July  22,  1980. 

Descriptors:  *Patents,  'Wastewater  treatment, 
•Water  pollution  treatment,  Organic  wastes,  'An- 
aerobic digestion.  Degradation,  Separation  tech- 
niques, Water  reuse.  Methane. 

The  invention  relates  to  a  process  for  digestion 
treatment  of  organic  wastes  that  are  difficult  to 
digest,  with  a  high  efficiency  and  an  improved 
recovery  rate  of  methane.  The  wastes,  before  sub- 
jected to  anaerobic  treatment,  are  heated  at  55C- 
75C  within  an  acid  or  alkaline  solution  for  dissolv- 
ing digestible  ingredients  and  the  insoluble  ingredi- 
ents are  eliminated  before  being  transferred  to  an 
anaerobic  digestion  step.  By  exercising  a  pre-treat- 
ment  for  dissolving  and  separating  digestible  ingre- 
dients, the  size  of  the  container  will  be  minimized 
as  a  result  of  the  shortened  time  required  for 
digestion  and  the  recovery  rate  of  methane  will  be 
improved.  (Sinha-OEIS) 
W81-03687 


mixtures.  A  normally  retracted  piston  periodically 
backwashes  and  compresses  the  filter  body  in  a 
pressure  vessel  so  as  to  purge  the  filter  body  of 
accumulations  of  dirt  and  hydrocarbons.  When  the 
piston  is  being  retracted  by  restoration  of  input 
liquid  flow  pressure,  positive  coupling  of  the  piston 
to  the  filter  body  stretches  it  back  to  its  original 
length  and  to  the  full  functioning  open-pore  condi- 
tion despite  wall  friction  and  limited  rebound  capa- 
bility of  the  filter  body  material.  The  system  lends 
itself  to  manually  controlled  operation  and  to  auto- 
matically controlled  operation,  either  in  the  con- 
tinuous flow-through  mode  or  in  the  more  fre- 
quently interrupted  retention  flow-through  mode. 
In  either  mode  the  system  provides  predictably- 
metered  backwash  liquid  volume  determined  by 
pressure  vessel  capacity  from  its  input  chamber  to 
the  working  face  of  the  piston.  (Sinha-OEIS) 
W81-03688 


FLOW-THROUGH  COALESCING  SEPARA- 
TOR, 

Marine  Construction  and  Design  Co.,  Seattle,  WA. 

(Assignee). 

J.  W.  Anderson. 

U.S.   Patent  No  4,213,863,    13   p,   5  Fig,    15  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  4,  p  1399,  July  22,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Oil  pollution,  'Separation  techniques.  Filtration, 
Flow  control.  Flow  resistance.  Pressure,  Pistons, 
Oil  fields.  Equipment.  Backwashing. 

A  flow-through  coalescing  separator  is  applicable 
to  clean  immiscible  liquids  and  to  dirt-carrying 
immiscible   liquies.   such   as   dirty   oil   and   water 


COMBINATION  OF  A  BIOLOGICAL  DRY 
TOILET  AND  A  BIOLOGICAL  WASTE  WATER 
PURIFYING  PLANT, 

Asko-Upo  Oy,  Lahti  (Finland).  (Assignee):  and 
AGA  Heating  A.B.,  Gotenberg  (Sweden).  (Assign- 
ee). 

A.  Asikainen. 

U.S.  Patent  No  4,213,864,  4  p,  2  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  4,  p  1399,  July  22,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Domestic  wastes, 
Water  purification.  Biological  treatment.  Settling 
basins,  Filtration,  'Dry  toilets. 

A  combination  of  a  biological  dry  toilet  and  a 

biological  waste  water  purifying  plant  comprises  a 
tank  for  composting  waste,  a  means  for  change  of 
air  in  the  tank,  and  a  sludge  sedimentation  tank.  A 
biofilter  is  provided  through  which  the  water  to  be 
purified  is  circulated.  The  combination  comprises 
in  addition  a  means  for  change  of  air  in  the  bio- 
filter, for  circulating  the  water  to  be  purified  in  the 
biofilter,  for  removing  the  purified  water  from  the 
sludge  sedimentation  tank,  for  removing  the  sludge 
from  the  lower  part  of  the  sedimentation  tank,  for 
feeding  the  water  to  be  purified  through  the  dry 
toilet,  and  for  mechanically  purifying  the  water  in 
the  dry  toilet.  An  equalizing  basin  is  included  in 
the  waste  water  purifying  plant,  the  dry  toilet 
being  at  least  partly  submerged  in  the  basin. 
(Sinha-OEIS) 
W8 1-03689 

APPARATUS  FOR  SEPARATING  SLUDGE, 
OIL  AND  THE  LIKE  FROM  CONTAMINATED 
WATER, 

Fabrication  Unlimited,  Inc.,  Houston,  TX.  (Assign- 
ee). 

K.  Wagner. 

U.S.  Patent  No  4,213,865,  5  p,  3  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  4,  p  1399-1400,  July  22,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Separation  tech- 
niques, Oil  pollution.  Oily  water.  Sludge,  Flow, 
Flow  separation.  Equipment. 

An  apparatus  for  separating  sludge,  oil  and  the  like 
from  contaminated  water  has  walls  separating  a 
tank  into  first  and  second  compartments.  The  tank 
has  an  inlet  for  contaminated  water,  a  first  outlet 
for  removing  separated  oil,  a  second  outlet  for 
removing  the  treated  water  and  an  outlet  for  re- 
moving separated  sludge.  A  plate  pack  is  mounted 
on  an  inclined  wall  within  the  tank  with  the  pack 
sloping  downwardly  from  a  first  to  a  second  end. 
The  pack  includes  side  walls,  a  top  and  a  bottom 
forming  a  conduit  for  carrying  the  contaminated 
water  from  the  first  to  the  second  end.  Plates  are 
mounted  one  above  the  other  extending  between 
the  side  walls  to  provide  a  plurality  of  passage- 
ways. The  plate  pack  second  end  defines  a  substan- 
tially vertical  plane  when  the  pack  is  mounted  on 
the  inclined  wall.  The  contaminated  water  passes 
from  the  first  to  the  second  compartment  by  flow- 
ing down  through  the  passageways  and  the  oil 
separates  from  the  water  during  such  passage  to 
rise  and   flow   out   the   first  end  and   the  sludge 


separates  from  the  water  to  settle  and  flow  out  the 
second  end.  (Sinha-OEIS) 
W8 1-03690 


SEWAGE  AND  WASTE  WATER  TREATMENT, 

Ozodyne,  Inc.,  San  Diego,  CA.  (Assignee). 

A.  van  Gelder. 

U.S.  Patent  No  4,214,887,   12  p,  4  Fig,   12  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  5,  p  1763,  July  29,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Sewage  treatment,  'Biological  treatment,  Oxida- 
tion, Filtration,  Suspended  solids,  Ozone,  Fertiliz- 
ers, Sewage  sludge. 

The  sediments  and  suspended  solids  to  20  microns 
or  less  are  removed  immediately  and  continuously 
from  the  in-flow,  and  the  almost  suspended  solid- 
free  flow  is  treated  with  ozone  so  as  to  react 
chemically  with  the  dissolved  and  remaining  sus- 
pended solids  by  oxidation  to  produce  precipita- 
tions, gasifications  and  sterilization  which  in  turn 
are  removed  immediately  and  continuously  to  5 
microns  or  less,  thus  greatly  reducing  the  ozone 
requirements  for  the  oxidation  reactions.  The 
liquid  effluent  discharged  from  this  process  is  a 
clear  and  sterilized  liquid  having  no  contaminants 
harmful  to  biological  life.  The  process  also  in- 
cludes the  treatment  of  the  removed  solids  from 
sewage  with  ozone  to  produce  a  completely  de- 
odorized and  sterile  product  without  the  require- 
ment of  substantial  chemical  oxidation  reactions, 
thereby  reducing  the  ozone  demand,  and  further 
treatment  of  the  solids  in  such  a  manner  so  as  to 
produce  useful  dry  commercial  fertilizers  contain- 
ing a  maximum  amount  of  non-pathogenic  soil 
microorganisms  required  to  sustain  plant  life.  The 
steps  are  performed  largely  by  existing  equipment 
of  proven  ability  with  a  minimum  of  moving  parts. 
The  ozone  treating  method  can  be  applied  to  liq- 
uids and  liquids  containing  a  substantial  amount  of 
suspended  solids  in  comparatively  large  and  varied 
particulated  sizes.  (Sinha-OEIS) 
W8 1-03693 


TWO  STAGE  WASTEWATER  FLOTATION, 

Dravo  Corp.,  Pittsburgh,  PA.  (Assignee). 

O.  A.  Clemens. 

U.S.  Patent  No  4,214,987,  11  p,  4  Fig,  1  Tab,  6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  5,  p  1790-1791,  July  29,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
♦Separation  techniques,  Foam  separation.  Foam- 
ing, Buoyancy,  Flocculation,  Coagulation,  Bub- 
bles, 'Flotation,  Product  recovery. 

In  a  first  stage,  a  flow  of  wastewater  is  adjusted  to 
near  zero  streaming  potential  by  injecting  a  miner- 
al acid  into  the  wastewater.  This  adjusted  flow 
enters  a  basin  where  it  is  subjected  to  a  decreasing 
gradient  of  small  bubbles  to  form  and  separate  off  a 
first  buoyant  floe  from  the  flow  of  wastewater 
The  flow  of  wastewater  then  passes  to  a  second 
stage  where  a  metal  coagulant  is  injected.  The 
wastewater  and  coagulant  enter  a  coagulation  eel 
into  which  dense  quantites  of  bubbles  are  supplied 
Buoyant  composites  of  particulates,  coagulant  anc 
bubbles  are  formed  in  the  cell.  These  composite; 
leave  the  cell  together  with  the  wastewater  flow 
and  enter  a  second  flotation  basin  where  a  seconc 
buoyant  floe  is  separated  off.  The  first  and  seconc 
floe  combined  have  a  higher  solids  content,  have  ; 
lesser  relative  volume,  and  have  physical  proper 
ties  such  that  valuable  materials  are  more  readil; 
recovered  than  from  a  floe  that  would  be  formed  i 
the  wastewater  were  subjected  to  the  second  stagi 
only.  (Sinha-OEIS) 
W8 1-03695 


METHOD  FOR  TREATING  WASTE  WATEI 
CONTAINING  ORGANIC  CONTAMINANT! 
UTILIZING  A  MAGNESIA  ADSORBENT, 

Agency  of  Industrial  Science  and  Technology 
Tokyo  (Japan).  (Assignee);  and  Hikkaido  Sod 
Co.,  Ltd.  (Japan).  (Assignee). 
Y  Ikari,  S.  Yokoyama,  R.  Itaya,  and  T.  Ohkuma. 
U.S.  Patent  No  4,216,084,  6  p,  2  Fig,  5  Tab,  6  Rel 
Official  Gazette  of  the  United  States  Patent  Office 
Vol  997,  No  1,  p  218,  August  5,  1980. 
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Descriptors:  •Patents,  'Wastewater  treatment, 
•Water  pollution  treatment.  Organic  wastes.  Indus- 
trial wastes.  Adsorption,  Magnesium  compounds. 
Regeneration. 

An  object  of  this  invention  is  to  provide  a  method 
utilizing  a  magnesia  adsorbent  which  is  easily  re- 
generated and  showing  excellent  adsorption  prop- 
erties as  compared  with  conventional  magnesia 
adsorbents.  This  object  is  achieved  by  using  mag- 
nesia particles  obtained  by  calcining  magnesium 
compound  which  is  capable  of  producing  magnesia 
by  thermal  decomposition,  at  a  temperature  of 
50OC-70OC.  The  magnesia  adsorbent  thus  obtained 
has  higher  adsorption  properties  and  after  adsorp- 
tion treatment,  the  adsorption  properties  are  easily 
recovered  by  calcining  at  the  above  temperatures. 
Some  kinds  of  metal  oxides  show  extending  effects 
without  lowering  the  adsorption  properties  of  the 
magnesia  adsorbent  and,  instead,  some  of  them  can 
improve  the  adsorption  properties.  (Sinha-OEIS) 
W8 1-03702 


FLOTATION  METHOD  AND  APPARATUS, 

Iowa  Beef  Processors,  Inc.,  Dakota  City,  NE.  (As- 
signee). 

J.  A.  Chittenden. 

U.S.  Patent  No  4,216,085,  5  p,  3  Fig,  15  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  1,  p  218,  August  5,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Water  pollution  treatment,  'Separation  tech- 
niques. Turbulence,  Aeration,  Bubbles,  Foam  sepa- 
ration. Suspended  solids,  Food  processing  indus- 
try. Equipment. 

Aerated  liquid  injected  into  contaminated 
wastewater  provides  minute  bubbles  which  ascend 
slowly  and  become  attached  to  contaminants  to 
buoy  them  to  the  liquid  surface.  To  produce  an 
intimate  mix  of  the  aerated  liquid  and  wastewater, 
the  aerated  liquid  is  injected  into  the  wastewater 
through  opposed  mutually  confronting  openings. 
Streams  emerging  from  the  openings  collide  to 
create  an  area  of  high  turbulence.  The  invention  is 
particularly  well  suited  to  removing  grease  parti- 
cles and  other  suspended  solids  from  packinghouse 
effluent.  (Sinha-OEIS) 
W8 1 -03703 


MULTI-STAGE  SYSTEMS  FOR  WASTE 
WATER  OXIDATION, 

Houdaille  Industries,  Inc.,  Fort  Lauderdale,  FL. 

(Assignee). 

M.  G.  Mandt. 

U.S.   Patent  No  4,206,047,    12   p,  4  Fig,   5   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  995,  No  1,  p  226,  June  3,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment.  Sewage  treatment, 
Activated  sludge,  'Oxidation,  Oxygen,  Aerobic 
conditions.  Mixing. 

An  aerobic  activated  sludge  treatment  system  for 
waste  water  such  as  sewage  is  described.  Aeration 
systems  include  aeration  basin  means  for  aerobic 
activated-sludge  treatment  of  sewage  influent, 
comprising  a  staged  plurality  of  complete-mix  aer- 
ation tanks  having  different  levels  of  treatment 
parameters.  Further,  a  plurality  of  serially  connect- 
ed activated  sludge  aeration  zones  is  desirably  pro- 
vided each  of  which  utilizes  air  as  the  oxygen 
source,  and  a  final  aeration  activated  sludge  zone  is 
provided  which  may  utilize  relatively  pure  oxygen 
(i.e.,  at  least  80%  and  preferably  at  least  90% 
oxygen  by  volume)  as  an  oxygen  source.  The 
oxidation  is  carried  out  in  at  least  two  treatment 
zones.  The  initial  zone  provides  conditions  of  high 
rate  mixing  and  oxygenation  with  atmospheric 
oxygen,  while  the  final  zone  provides  conditions  of 
low  rate  mixing  and  oxygenation  with  relatively 
pure  oxygen,  and  relatively  high  dissolved  oxygen 
content.  (Sinha-OEIS) 
W8 1-03709 


CHARACTERIZATION  OF  AIR  POLLUTANTS 
FROM  AN   ACTIVATED  SLUDGE  PROCESS, 

For  primary  bibliographic  entry  see  Field  5B. 
W81-03757 


RATE  OF  INTAKE  AND  STREAM  ADVANCE 
FOR  LIQUID  DAIRY  MANURE  IN  FURROWS, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Engineering. 

W.  R.  DeTar. 

Transactions  of  the  ASAE,  Vol  23,  No  5,  p  1171- 

1177,  October/November,   1980.  5  Fig,  3  Tab,  6 

Ref. 

Descriptors:  'Animal  wastes,  'Wastewater  farm- 
ing. Irrigation  design,  'Dairy  industry,  Soil  physi- 
cal properties.  Flow  rates,  Hydraulic  conductivity, 
'Wastewater  treatment. 

Basic  design  data  are  presented  which  are  needed 
to  determine  the  length  of  furrow  to  use  for  a 
given  flow  rate,  manure  concentration,  and  soil 
type.  Five  different  concentrations  of  very  dilute 
dairy  manure  were  run  down  18  furrows  in  a 
sandy  loam  soil  at  rates  of  200,  400,  and  600  ml/ 
min.  Intake  rates  were  related  to  the  total  solids 
concentration  of  the  liquid  manure  and  the  perme- 
ability of  the  soil.  With  increasing  solids  concentra- 
tions of  liquid  manure,  a  sandy  soil  developed  flow 
characteristics  which  are  normally  associated  with 
much  heavier  soils.  Capillary  forces  developed 
where  they  normally  did  not  exist,  and  hydraulic 
conductivity  decreased.  Equilibrium  intake  rate 
was  significantly  reduced  with  lower  flow  rates. 
This  may  be  because  the  depth  of  the  stream  has 
more  influence  on  flow  through  the  soil  when  the 
only  forces  acting  are  due  to  gravity.  The  design 
procedure  is  presented  for  determining  the  proper 
furrow  length  and  the  time  it  will  take  the  stream 
to  reach  the  end  of  the  furrow.  (Small-FRC) 
W81-03765 


MANAGING  ENERGY  AT  WATER-POLLU- 
TION-CONTROL FACILITIES, 

Metcalf  and  Eddy,  Inc.,  Boston,  MA. 

A.  Jacobs. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  28-31, 

61-62,  August,  1980.  8  Fig,  3  Tab. 

Descriptors:  'Wastewater  facilities,  'Energy  loss, 
•Wastewater  treatment.  Treatment  facilities,  Con- 
servation, Fuel,  Costs. 

Changes  in  the  relative  costs  of  energy,  labor,  and 
materials  have  influenced  the  operating  costs  at 
wastewater  facilities.  The  cost  of  energy  often 
equals  or  exceeds  that  of  labor.  Reducing  con- 
sumption and  increasing  recovery  of  waste  heat 
will  aid  in  conserving  energy.  Energy  consumption 
can  be  reduced  by  increasing  the  power  factor, 
reducing  the  peak  utility-company  electric 
demand,  using  energy-efficient  equipment,  reduc- 
ing incinerator-fuel  consumption,  and  improving 
plant  control  and  operational  procedures.  In  select- 
ing equipment  one  must  consider  variable  speed 
drives,  which  now  power  many  of  the  pumps  at 
treatment  stations  and  other  pieces  of  equipment. 
In  dealing  with  incinerator  fuel  consumption,  a 
number  of  variables  influence  the  amount  of  fuel 
used  including  moisture  and  volatile-solids  content 
of  the  sludge  and  the  quantity  of  excess  air  for 
combustion.  Dewatering  the  sludge  will  make  the 
process  more  energy  efficient.  Changes  in  the  type 
of  chemical-conditioning  agent  represent  another 
area  for  significant  energy  saving.  A  minimum  of 
excess  air  requirements  will  reduce  the  heat  input 
needed  to  raise  the  temperature  of  the  air.  Plant 
control  is  also  a  significant  factor  to  be  considered 
in  achieving  fuel  efficient  operations.  (Baker-FRC) 
W81-03775 


INNOVATIVE  OXIDATION  TECHNOLOGY 
FOR  WASTE  PRETREATMENT, 

Enercol,  Inc.,  Red  Bank,  NJ. 
S.  A.  Peterson,  and  N.  S.  Zaleiko. 
Water/Engineering  and  Management,  Vol  128,  No 
2,  p  32-36,  February,  1981.  4  Fig.  5  Tab,  8  Ref 

Descriptors:  'Wastewater  oxidation,  'Oxidation 
process.  Oxidation,  'Wastewater  treatment. 
Chemical  reactions,  Ultraviolet  radiation.  Cavita- 
tion, Ionization,  Industrial  wastes.  Municipal 
wastewater. 

A  new  treatment  process,  termed  ZOP,  utilizes 
many  of  the  chemistries  occurring  in  the  atmos- 


phere to  reduce  such  chemically  diverse  organic 
compounds  as  sludge  and  sugar  wastes  to  their 
basic  chemical  constituents  in  a  time  period  rang- 
ing from  3  to  30  minutes.  The  process  combines 
the  production  of  sudden  vacuum  in  a  controlled 
cavitation  reaction  chamber  with  application  of  an 
ultraviolet  light  of  specific  wave  lengths  to  stimu- 
late rapid  production  of  free  radicals,  particularly 
hydroxyl  and  peroxide  radicals.  These  radicals  par- 
ticipate in  chain  reactions  which  result  in  low 
energy  requirements  for  virtual  completion  of  re- 
action. Ultraviolet  light  may  stimulate  additional 
free  radical  oxidation  when  applied  following  cavi- 
tation. Since  the  ZOP  process  results  in  the  chemi- 
cal breakdown  of  oxygen-consuming  material, 
many  of  the  problems  inherent  in  a  biological 
treatment  system  are  eliminated  or  substantially 
reduced.  Under  most  circumstances,  organic 
sludges  are  not  produced.  Testing  done  at  a  munic- 
ipal wastewater  treatment  plant  used  the  following 
treatment  sequence:  initial  rough  screening,  a  cavi- 
tation/oxidation  loop  for  solids  degeneration  and 
initial  oxidation,  addition  of  a  free  radical  initiator, 
supplementary  cavitation  exposure  to  ultraviolet 
light  for  a  few  minutes,  and  return  of  solids  to  the 
cavitation  loop  by  means  of  a  cyclone  separator. 
Clarification  occurred  while  the  reaction  was  still 
continuing.  This  continuous  flow  method  permits 
rapid  and  effective  pretreatment  of  various  organic 
and  toxic  industrial  wastes.  Finally,  the  system 
requires  only  5  to  25%  the  space  of  conventional 
systems.  (Carroll-FRC) 
W8 1-03794 


VIRUS  REMOVAL  BY  COAGULATION  AND 
FLOCCULATION, 

Brown  and  Root,  Inc.,  Houston,  TX. 
B.  Malek,  D.  B.  George,  and  D.  S.  Filip. 
Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  164-168,  March,  1981.  8  Fig, 
3  Tab,  23  Ref 

Descriptors:  'Flocculation,  'Coagulation,  'Vir- 
uses, 'Water  treatment.  Turbidity,  Public  health. 
Sedimentation,  Chemical  coagulation.  Filtration, 
Performance  evaluation.  Alum,  Polyelectrolytes, 
Electrolytes,  Bacteriophage,  Cations,  Ions. 

The  increasing  use  of  direct  filtration  systems  by 
communities  that  treat  relatively  clear  water  has 
raised  questions  concerning  the  ability  of  coagula- 
tion and  flocculation  to  achieve  high  removal  effi- 
ciency for  viruses  contained  in  low  turbidity  water 
at  low  coagulant  dosages.  The  effectiveness  of 
coagulation  and  flocculation  for  virus  removal  was 
investigated  using  a  series  of  jar  tests  focusing  on 
the  effect  of  various  doses  of  alum  and  cationic 
polyelectrolytes  on  the  removal  of  MS2  bacterio- 
phage contained  in  low  turbidity  water.  Virus  re- 
moval efficiency  was  found  to  be  a  function  of 
dosage  when  alum  was  used.  Alum  was  not  effec- 
tive in  removing  the  bacteriophage  over  the  range 
of  doses  from  5  to  10  milligrams  per  liter.  A  dosage 
of  50  milligrams  per  liter  reduced  the  virus  by 
98%.  The  cationic  polyelectrolyte,  Naico  8101, 
was  the  most  promising  coagulant  tested,  achiev- 
ing a  virus  removal  rate  of  96%  with  a  dosage  of  2 
milligrams  per  liter.  The  efficiency  of  virus  remov- 
al by  this  coagulant  was  not  affected  by  turbidity. 
Three  other  cationic  polyelectrolytes  were  also 
tested.  Virus  reduction  rates  for  these  coagulants 
ranged  from  57%  to  75%  using  a  dosage  of  2 
milligrams  per  liter.  Only  one  of  these  coagulants 
was  affected  by  turbidity.  Maximum  virus  removal 
occurred  at  the  lowest  dosage  of  cationic  polyelec- 
trolytes, with  an  increase  in  dosage  resulting  in 
virus  restabilization.  Virus  removal  was  not  en- 
hanced by  extending  the  length  of  the  flocculation 
period.  (Carroll-FRC) 
W81-03799 


TREATMENT  OF  MOUNT  ST.  HELENS  VOL- 
CANIC ASH  SUSPENSIONS  BY  PLAIN  SEDI- 
MENTATION, COAGULATION,  AND  FLOC- 
CULATION, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 
and  Environmental  Engineering. 
E.  Hindin. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  160-164,  March,  1981.  8  Fig, 
6  Tab,  3  Ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Descriptors:  ♦Water  treatment,  'Volcanoes,  •Sus- 
pended load,  Coagulation,  Sedimentation,  Floccu- 
lation.  Suspended  solids.  Chemical  composition. 
Fluorides,  Turbidity,  Alkalinity,  Acidity,  Pullman, 
Washington,  'Mount  Saint  Helens,  Alum,  Settlea- 
ble  solids.  Conductivity,  Volcanic  ash.  Ash. 

Ash  from  the  1980  eruptions  of  Mount  St.  Helens 
blanketed  much  of  the  Pacific  Northwest,  altering 
the  quality  of  open  raw  water  supplies  through 
direct  fallout  and  by  dissolution  of  the  ash  from 
runoff  water  draining  the  affected  area.  A  study 
was  undertaken  to  determine  the  treatability  of 
aqueous  suspensions  of  the  volcanic  ash  deposited 
in  Pullman,  Washington.  The  ash  entering  the 
water  resulted  in  an  increase  in  settleable  solids, 
turbidity,  conductivity,  and  fluoride  ion  concentra- 
tions. Treatability  studies  investigated  removal  of 
the  ash  by  conventional  sedimentation  and  by  co- 
agulation-flocculation  using  alum  followed  by  set- 
tling. These  studies  utilized  ash  suspensions  at  two 
alkalinity  concentrations  and  at  two  volcanic  ash 
levels.  Sedimentation  alone  removed  much  of  the 
ash  as  settleable  solids  when  the  ash  was  present  in 
concentrations  greater  than  10  gallons  per  liter. 
The  presence  of  bicarbonate  ion  enhanced  the 
quantity  of  ash  settling  from  the  suspension.  Simple 
sedimentation  provides  a  simple  method  for  reduc- 
ing the  ash  content  and  tubidity  of  water  contami- 
nated by  volcanic  ash.  The  presence  of  bicarbonate 
ion  enhances  the  coagulation-flocculation  of  sus- 
pended ash  particles  by  alum.  The  alum  dose  nec- 
essary to  reduce  turbidity  is  dependent  on  the 
initial  concentration  of  ash  in  the  settled  suspension 
and  the  bicarbonate  ion  concentration.  Alum  also 
removed  fluoride  ion  from  solution.  (Carroll-FRC) 
W81-03800 


PRELIMINARY  STUDIES  ON  THE  USE  OF 
INTERNAL  CARBON  SOURCES  IN  THE  RE- 
MOVAL OF  NITROGEN  FROM  SEWAGE 
WITH  A  MODEL  TREATMENT  SYSTEM 
USING  ALTERNATING  AEROBIC  AND  AN- 
AEROBIC CONDITIONS, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 
Biology. 
E.  H.  Battley. 

Biotechnology  and  Bioengineering,  Vol  23,  No  3, 
p  615-626,  March,  1981.  1  Fig,  11  Ref. 

Descriptors:  'Nitrogen  removal,  'Carbon, 
'Sewage  treatment.  Aerobic  conditions.  Anaerobic 
conditions.  Nitrites,  Ammonia. 

A  model  wastewater  treatment  system  was  de- 
signed specifically  with  the  physiological  charac- 
teristics of  nitrifying  and  denitrifying  bacteria  in 
mind.  The  criteria  of  the  model  were  that  domestic 
raw  sewage  be  used  as  influent,  no  settling  of  raw 
sewage  be  allowed,  total  hydraulic  retention  times 
be  30-50  hr,  alternating  periods  of  aerobiosis  and 
anaerobiosis  be  established,  dissolved  oxygen  con- 
tent not  exceed  1  ppm,  a  sludge  return  of  1:1  be 
provided,  and  efforts  be  made  to  establish  an  infi- 
nite sludge  retention  time.  The  model  demonstrat- 
ed that  nitrogen  in  domestic  raw  sewage  could  be 
reduced  to  0  ppm  of  ammonia  and  about  5  ppm  of 
nitrate  nitrogen  using  only  internal  carbon  sources. 
(Baker-FRC) 
W8 1-03807 


INNOVATIVE  RECLAMATION  PLANT 
DESIGN  HONORED. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  26-28,  March,  1981. 

Descriptors:  'Wastewater  facilities,  'Water  reuse, 
•Wastewater  treatment.  Wastewater  renovation. 
Drinking  water.  Potable  water,  Water  pollution 
control,  Effluents,  Virginia,  'Upper  Occoquan 
Sewage  Authority. 

The  advanced  wastewater  treatment  plant  operat- 
ed by  the  Upper  Occoquan  Sewage  Authority 
(UOSA)  in  northern  Virginia  has  received  the 
Consulting  Engineers  Council  Honor  Award  after 
being  judged  one  of  the  top  fifteen  engineering 
projects  in  the  country.  The  UOSA  plant  has 
reduced  pollution  and  has  resulted  in  a  new  water 
resource  for  the  area  by  incorporating  state-of-the- 
art  processes  to  treat  wastewater  to  meet  treatment 


standards  so  stringent  that  the  effluent  can  be 
discharged  to  a  drinking  water  supply.  The  new 
facility,  which  replaced  eleven  existing  secondary 
treatment  plants,  incorporates  extensive  redundant 
electrical-mechanical  features  to  ensure  continuous 
operation  and  treatment  and  consistent  production 
of  an  effluent  of  near  drinking  water  quality.  Plant 
treatment  process  byproducts  are  also  recovered 
and  recycled.  Innovations  at  the  plant  include  the 
new  way  of  assembling  existing  wastewater  treat- 
ment, and  development  of  new  technology  to 
enable  the  plant  to  reclaim  wastewater.  (Carroll- 
FRC) 
W8 1-038 17 


EFFICIENCY  OF  NITROGEN  REMOVAL  IN  A 
SIMULATED  OVERLAND  FLOW  WASTE 
WATER  TREATMENT  SYSTEM, 

Army  Engineers  Waterways  Experimental  Station, 

Vicksburg,  MS.  Environmental  Lab. 

R.  L.  Chen,  and  W.  H.  Patrick,  Jr. 

Journal  of  Environmental  Quality,  Vol  10,  No  1,  p 

98-103,  January/March,  1981.  1  Fig,  8  Tab,  18  Ref 

Descriptors:  'Wastewater  treatment,  'Denitrifica- 
tion,  'Overland  flow.  Flow,  Simulation,  Model 
studies.  Wastewater  oxidation,  'Nitrogen  removal. 
Nitrogen,  Land  disposal. 

N-15  labeled  ammonium  sulfate  was  applied  to 
scale  models  of  plant-soil  systems  to  determine  the 
fate  of  waste  water  N  applied  to  an  overland  flow 
system.  The  findings  indicated  that  both  nitrifica- 
tion and  denitrification  and/or  assimilatory  nitrate 
reduction  occurred  simultaneously  in  the  overland 
flow  system  under  laboratory  conditions.  Both  oxi- 
dized and  reduced  zones  existed  in  the  soil  models. 
The  applied  NH4-N  was  nitrified  to  N03-N  in  the 
constantly  oxidized  surface  soil,  then  moved  down 
to  the  anaerobic  bottom  soil.  At  this  point  either 
denitrification  or  assimilatory  nitrate  reduction  re- 
actions proceeded.  The  overland  flow  model  was 
able  to  remove  about  80-90%  of  the  added  NH4-I- 
-N  within  the  N  concentration  range  of  10-50  mg/ 
liter  commonly  found  in  lagoon  or  municipal  treat- 
ed waste  waters.  The  estimated  N  balance  indicat- 
ed that  the  amount  of  N  removed,  including  re- 
moval of  N  by  plant  uptake,  was  about  74%  of  the 
applied  N.  It  is  suggested  that  overland  flow  waste 
water  treatment  systems  would  be  a  practical 
method  for  effectively  removing  N  from  waste 
waters  for  small  communities.  (Baker-FRC) 
W81-03831 


KINETICS  AND  STOICHIOMETRY  OF  RESPI- 
RATION IN  BIOLOGICAL  TREATMENT 
PROCESS, 

Stevens  Inst,  of  Tech.,  Hoboken,  NJ. 
L.  K.  Wang,  J.  Bergenthal,  and  M.  H.  Wang. 
Journal  of  Environmental  Sciences,  Vol  24,  No  1, 
p  39-43,  January/February,  1981.  52  Ref. 

Descriptors:  'Activated  sludge,  'Sludge  treatment, 
'Respiration,  Kinetics,  Nitrification,  Oxygen  re- 
quirements. Pilot  plants,  Pretoria,  South  Africa, 
Biological  treatment,  'Biological  wastewater  treat- 
ment. 

Biological  nitrification-dentrification  is  reviewed, 
with  emphasis  on  the  mechanisms  and  develop- 
ment stages  of  the  process.  Endogenous  oxygen 
respiration  and  the  endogenous  nitrate  respiration 
of  activated  sludge  are  specifically  studied.  Within 
the  realm  of  practical  experience,  the  amount  and 
types  of  endogenous  substrates  in  activated  sludge 
are  sufficient  for  the  reduction  of  all  nitrate  and 
nitrite  in  a  typical  mixed  liquor.  The  operations  of 
a  pilot  plant  in  Pretoria,  South  Africa,  and  a  similar 
plant  in  the  Netherlands  are  briefly  noted.  The 
South  African  plant  was  originally  designed  to 
treat  100  cubic  meters/day.  The  MLSS  (mixed 
liquor  suspended  solids)  concentration  was  4000  to 
6000  mg/1,  and  the  sludge  retention  time  was  16  to 
18  days.  Batch  samples  from  the  anoxic  basin 
where  endogenous  nitrate  respiration  occurred 
were  dosed  with  nitrate  and  tested  for  their  respi- 
ration rates.  A  denitrification  rate  of  1.3  mg  ni- 
trate-nitrogen/g  SS/hour  was  found  at  20  degrees. 
The  reaction  was  zero  order  with  respect  to  ni- 
trate-N.  (Baker-FRC) 
W81-03832 


NITRIFICATION  AND  DENITRIFICATION  OF 
AN  INDUSTRIAL  WASTEWATER, 

Dorr-Oliver,  Inc.,  Stamford,  CT. 

P.  M.  Sutton,  T.  R.  Bridle,  W.  K.  Bedford,  and  J. 

Arnold. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  176-184,  February,  1981.  13  Fig,  2 

Tab,  1 1  Ref 

Descriptors:  'Nitrification,  'Activated  carbon, 
•Temperature,  Waste  water  treatment,  Denitrifica- 
tion, Biological  treatment,  Organic  wastes,  Acti- 
vated sludge.  Oxidation,  •Industrial  wastewater, 
Canada. 

A  two  year  study  was  conducted  by  DuPont  of 
Canada  Limited  and  the  Waste  Water  Technology 
Center  of  Burlington,  Ontario,  to  define  the  condi- 
tions needed  for  nitrification  using  the  Maitland 
Works  process  configuration  and  to  assess  the  ca- 
pability of  the  existing  full-scale  system.  Bench- 
scale  experiments  showed  that  the  performance  of 
the  DuPont  process  configuration  was  better  than 
that  of  the  two-stage  separate  sludge  system.  With 
the  addition  of  powdered  activated  carbon,  only  a 
slight  reduction  in  effluent  filterable  organic 
carbon  occurred.  At  aerobic  basin  temperatures  of 
10  degrees,  autotrophic  nitrifiers  demonstrated  less 
tolerance  for  changes  in  influent  composition  and 
temperature  than  did  heterotrophic  organisms  in- 
volved in  organic  carbon  oxidation  and  denitrifica- 
tion. DuPont  of  Canada  will  probably  experience 
problems  with  winter  nitrification  until  process 
changes  are  completed  to  raise  the  minimum 
winter  aerobic  basin  temperatures.  Full  scale  trials 
with  nitrification-denitrification  have  illustrated 
the  feasibility  of  biological  nitrogen  removal  as  an 
economical  treatment  method  for  complex  wastes. 
(Geiger-FRC) 
W81-03851 


METRO  CHICAGO'S  STUDY  OF  ENERGY  AL- 
TERNATIVES FOR  WASTEWATER  TREAT- 
MENT, 

Metropolitan  Sanitary  District  of  Greater  Chicago, 

IL. 

H.  H.  McMillan,  R.  R.  Rimkus,  and  F.  C.  Neil. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  155-161,  February,  1981.  2  Fig,  6 

Tab. 

Descriptors:  •Waste  water  treatment,  •Cost  analy- 
sis. Evaluation,  Expenditures,  'Energy  sources. 
Electric  power  costs.  Operating  costs.  Sludge 
drying,  'Chicago,  Economic  aspects. 

The  Metropolitan  Sanitary  District  of  Greater  Chi- 
cago has  recently  conducted  a  critical  review  of  its 
energy  expenditures  for  waste  water  treatment.  In 
view  of  rapidly  rising  costs  and  new  national 
energy  policies,  alternate  energy  resources  were 
explored.  Producing  heat  for  the  boiler-steam  tur- 
bines for  the  sludge  drying  system  required  a  large 
energy  input  and  constituted  the  greatest  energy 
demand  of  the  West-Southwest  facility.  Various 
energy  alternatives  were  evaluated  by  examining 
annual  costs,  present  worth,  and  primary  energy 
requirements.  It  was  concluded  that  the  most  cost- 
effective  and  energy  efficient  alternative  would 
involve  the  replacement  of  the  steam-driven  tur- 
bines by  electric  motors  driven  by  electricity  pur- 
chased from  a  local  utility.  If  this  measure  were  to 
be  implemented,  the  annual  cost  savings  were  esti- 
mated to  be  over  $5.8  million.  (Geiger-FRC) 
W81-03852 


INDUSTRIAL  WASTE  TREATMENT  PLANT 
UPGRADES  IN  STEPS, 

Catalytic,  Inc.,  Philadelphia,  PA. 

V.  S.  Wroniewicz,  Jr. 

Water  and  Wastes  Engineering,  Vol  17,  No  5,  p 

70-72,  May,  1980. 

Descriptors:  'Industrial  wastes,  'Chemical  wastes. 
Organic  compounds,  Clarifiers,  Aeration,  Land- 
fills, 'Wastewater  treatment,  'Toms  River  Chemi- 
cal Corporation,  New  Jersey,  Waste  disposal,  Dis- 
posal, Leachates,  Test  wells. 

The  Toms  River  Chemical  Corporation,  New 
Jersey,  is  expanding  its  industrial  waste  treatment 
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system  to  process  an  average  7.5  mgd  (peak  9.4 
mgd).  The  present  waste  load  of  4.5  mgd  contains 
inorganic  and  organic  compounds,  average  BODS 
600  mg  per  liter,  pH  2,  negligible  suspended  solids, 
and  sanitary  wastes.  The  equalization  basins  will  be 
expanded  and  relined.  Neutralization  capacity  will 
be  increased.  Two  secondary  and  one  primary 
clarifier,  two  aeration  basins  for  biological  removal 
of  organics,  and  an  on-site  dual-lined  landfill  will 
be  added  to  the  facility.  (Cassar-FRC) 
W81-03872 


WASTEWATER  TREATMENT  PLANT  WORKS 
OVERTIME, 

Green  (Howard  R.)  Co.,  Cedar  Rapids,  lA. 

G.  H.  Fritch. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p 

70-73,  September,  1980.  2  Fig,  2  Tab. 

Descriptors:  *Heavy  metals,  'Industrial  wastes, 
♦Chemical  wastes.  Domestic  wastes.  Waste  water 
treatment,  'Amana,  Iowa,  Chromium,  Metals, 
Zinc,  Sewage,  Effluents. 

The  Amana  Refrigeration  Incorporated,  Middle 
Amana,  Iowa,  waste  water  treatment  plant  handles 
the  factory's  sanitary  and  industrial  wastes  and  will 
soon  begin  treating  domestic  wastes  from  the 
nearby  Village  of  Middle  Amana.  Waste  streams 
are  segregated  into  two  categories:  hexavalent 
chromium-containing  wastes  and  acid/alkali  zinc- 
containing  wastes.  After  reducing  the  chromium  to 
the  trivalent  state,  this  stream  is  blended  with  the 
acid/alkali  waste.  Metals  are  removed  as  insoluble 
metal  hydroxides  in  a  precipitation,  filtration,  and 
neutralization  process  at  greater  than  99%  efficien- 
cy. Domestic  wastes  are  handled  separately  by 
aerobic  digestion.  (Cassar-FRC) 
W81-03873 


HARNESS  THE  WIND  FOR  AERATION, 

Freeman  (Peter  A.)  Associates,  Inc.,  Berlin,  MD. 
P.  A.  Freeman. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p  25, 
26,  29,  56,  September,  1980.  4  Fig,  1  Tab. 

Descriptors:  *Aeration,  *Lagoons,  *Winds,  Water 
circulation,  Dissolved  oxygen.  Water  quality, 
•Wastewater  treatment,  Destratification,  Canals, 
Sediments,  Lakes,  Reservoirs,  Oxygen,  Wind 
Energy  Water  Aeration  and  Circulation  System. 

Waste  water  lagoons  may  be  efficiently  aerated  at 
low  cost  using  the  Wind  Energy  Water  Aeration 
and  Circulation  (WEWAC)  system.  Surface  water 
saturated  with  dissolved  oxygen  is  continually  cir- 
culated to  the  bottom,  increasing  the  dissolved 
oxygen  level  of  the  mixture.  The  wind  energy 
drive  is  a  Savonius-type  vertical  axis  wind  turbine 
driving  a  large  diameter  water  propeller.  These 
units,  able  to  turn  at  wind  speeds  as  low  as  1  mph, 
function  successfully  in  areas  where  the  average 
wind  speed  is  as  low  as  4  mph.  A  cost  comparison 
between  a  WEWAC  unit  and  an  equivalent  elec- 
tric unit  shows  nearly  equal  initial  costs  and  much 
lower  annual  costs  ($182  vs.  $895).  The  aeration 
units  have  been  used  to  improve  water  quality  in 
canals.  Other  possible  applications  are  aeration  and 
destratification  of  fresh  water  lakes  and  reservoirs, 
aeration  of  aquaculture  ponds,  and  inhibition  of  ice 
formation  in  waterways.  (Cassar-FRC) 
W8 1-03874 


MANAGEMENT  CONTRACT  HELPS  WAUSAU 
BACK  TO  NORMAL, 

Zimpro,  Inc.,  Rothchild,  WI. 
W.  E.  Holz,  J.  R.  Leonhard,  and  S.  J.  Duebler. 
Water  and  Sewage  Works,  Vol  127,  No  6,  p  54-55, 
90,  92,  June,  1980.  1  Fig,  1  Tab. 

Descriptors:  'Wastewater  management,  'Treat- 
ment plants,  'Wastewater  treatment,  'Wausau, 
Wisconsin,  Management  planning,  Contracts, 
Legal  aspects,  Effluents,  Training,  Personnel,  Man- 
power. 

The  Wausau,  Wisconsin  plant  is  a  9.2  MGD  pri- 
mary and  activated  sludge  treatment  facility  dating 
from  the  1930s,  but  expanded  in  1970.  Sludge 
thermal  conditioning  (38  Gpm),  filter  pressing  (4  ft 


x  4  ft  plates,  108.4  cu  ft  capacity),  and  landfilling 
are  used  for  solids  removal.  Two  tanks  originally 
designed  as  anaerobic  digesters  hold  the  sludge. 
Influent  wastewater  flows  average  4-6  MGD.  Con- 
tributions from  industry  can  push  the  influent 
BOD  and  suspended  solids  population  equivalen- 
cies to  as  high  as  90,000.  Chlorinated  effluent  is 
discharged  to  the  Wisconsin  River.  After  the  plant 
had  been  cited  for  discharge  (excess  suspended 
solids  and  BOD)  violations,  a  management  firm 
was  called  upon  to  evaluate  the  system.  The  firm 
traced  the  plant's  effluent  difficulties  to  a  solids 
problem,  aggravated  by  the  condition  of  the  two 
sludge  digesters,  damaged  by  freezing  weather, 
and  to  influent  toxicity,  largely  caused  by  the 
absence  of  an  industrial  waste  ordinance  or  moni- 
toring program.  Plant  staffing  was  also  inadequate. 
Staffing  was  upgraded  and  proper  training  given  to 
the  employees.  Several  process-optimization  steps 
and  operational  adjustments  were  made.  A  cationic 
polymer  was  selected  for  use  in  the  final  clarifiers 
to  increase  suspended  solids  removals.  Loading 
rates  to  the  final  clarifiers  were  adjusted  for  better 
flow  distribution.  A  complete  plant  inventory  was 
established  for  preventive  maintenance.  The  use  of 
a  management  services  contract  has  been  effective 
in  returning  the  Wausau  plant  to  effluent  compli- 
ance. (Baker-FRC) 
W81-03877 


REMOVE  HEAVY  METALS  TWO  WAYS, 

New   Jersey   Inst,    of  Tech.,   Newark.    Dept.    of 

Chemical  Engineering. 

G.  Lewandowski,  and  M.  F.  Abd-El-Bary. 

Water  and  Sewage  Works,  Vol  127,  No  1,  p  44-45, 

January,  1980.  2  Tab,  15  Ref 

Descriptors:  'Heavy  metals,  'Chemical  precipita- 
tion, Industrial  wastewater,  'Wastewater  treat- 
ment, Combined  treatment.  Water  reuse. 

In  order  to  develop  widespread  agricultural  use  of 
municipal  sludge,  heavy  metals  must  be  removed. 
This  can  be  done  at  the  municipal  treatment  plant. 
Physical-chemical  means  could  be  employed  fol- 
lowing primary  settling,  or  the  combined  sludge 
could  be  treated  before  digestion.  Biological  floes 
adsorb  metals  onto  the  floe  surfaces,  and  metabolic 
processes  may  incorporate  them  into  the  intracellu- 
lar structure.  Heavy  metals  can  also  be  removed  at 
the  source.  Activated  carbon  adsorption,  adsorp- 
tion on  clay,  ion  exchange,  cementation,  and  elec- 
trolysis can  all  be  used.  The  most  common  tech- 
nique is  chemical  precipitation  in  the  form  of  hy- 
droxide, carbonate,  or  sulfide.  Capital  and  operat- 
ing costs  are  lower  when  metals  are  removed  at 
the  source.  Also,  the  potential  for  metals  recovery 
and  reuse  should  stimulate  removal  at  the  source. 
(Small-FRC) 
W81-03878 


INFLUENCE  OF  AZO  DYE  ON  SYNCHRO- 
NIZED CELLS  OF  BACILLUS  SUBTILIS, 

Gifu  Univ.,  (Japan).  Dept.  of  Synthetic  Chemistry. 
T.  Ogawa,  E.  Idaka,  and  C.  Yatome. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  1,  p  38-41,  1981.  4  Fig,  1 
Tab,  10  Ref. 

Descriptors:  *Dye  industry  wastes,  'Bacillus,  'Mi- 
crobial degradation,  Biodegradation,  Sludge  diges- 
tion. Dyes,  Bacteria,  Nitrogen. 

The  toxicity  and  biodegradability  of  dyes  must  be 
investigated,  since  biological  treatment  is  widely 
used  for  purifying  dye  plant  wastewaters.  A  study 
was  made  of  steps  leading  to  the  inhibition  of 
synchronized  cells  of  Bacillus  subtilis  by  azo  dyes. 
Specific  susceptibility  to  dyes  and  related  com- 
pounds as  a  sole  nitrogen  source  was  also  investi- 
gated. The  response  to  various  dyes  indicated  that 
inhibition  occurred  mainly  when  the  B.  subtilis 
cells  were  exposed  during  periods  of  cell  division 
rather  than  cell  growth.  For  this  reason  the  DNA 
content  in  the  cells  incubated  in  a  medium  contain- 
ing PAAB  (para-amino-azobenzene)  was  deter- 
mined. The  synthesis  of  DNA  was  found  to  be 
inhibited  by  PAAB.  The  assimilative  capability  of 
dyes  and  related  compounds  was  then  investigated. 
When  the  cells  were  incubated  without  a  nitrogen 
source,  cell  proliferation  did  not  occur.  Thus  it 


was  concluded  that  PAAB  is  assimilated  as  a  sole 
nitrogen  source  in  the  initial  stages  of  incubation, 
although  its  assimilation  is  inferior  to  that  of  pep- 
tone-meat extract  or  ammonium  sulfate.  Dyes  with 
primary  amino  groups  could  also  be  assimilated. 
However,  heterocyclic  compounds  and  azo  com- 
pounds were  not  assimilated,  at  least  in  the  initial 
stage  of  incubation.  (Baker-FRC) 
W81-03889 


MANCHESTER,  CONNECTICUT'S  INFORMA- 
TION COLLECTION  AND  MANAGEMENT 
SYSTEM  FOR  WASTEWATER  TREATMENT, 

Metcalf  and  Eddy,  Inc.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field  6A. 

W8 1-03890 


ACCLIMATION  OF  ACTIVATED  SLUDGE  TO 
DYE, 

Gifu  Univ.  (Japan).  Dept.  of  Synthetic  Chemistry. 
T.  Ogawa,  E  Idaka,  and  C.  Yatome. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  1,  p  31-37,  1981.  6  Fig,  1 
Tab,  15  Ref. 

Descriptors:  'Microbial  degradation,  'Dye  indus- 
try wastes.  Dyes,  Activated  sludge.  Sludge, 
Wastewater  treatment.  Water  quality.  Oxygen 
uptake,  'Gifu  City,  Japan. 

The  oxygen  uptake  rates  of  microbes  acclimated 
through  continuous  culture  in  a  medium  containing 
dyes  were  obtained  for  the  same  and  different 
kinds  of  coexisting  dyes,  and  the  influence  of  these 
dyes  on  the  respiratory  inhibition  of  the  microbes 
was  investigated.  Return  sludges  from  the  North 
Treatment  Plant  of  Gifu  City,  Japan  were  used  as 
the  microbial  source.  The  plant  uses  the  conven- 
tional activated  sludge  process,  and  wastewater 
from  industry  is  not  present  to  any  great  extent. 
The  results  indicated  that  the  tolerance  of  the 
microbes  to  the  dyes  is  transferable  to  the  same 
series  of  dyes  used  for  the  acclimation  but  failed  to 
display  any  adaptability  to  a  different  series  of 
dyes.  This  suggests  that  in  the  practical  treatment 
of  wastewater  with  microbes,  the  mixing  of  differ- 
ent kinds  of  dyes  is  the  cause  of  the  decline  in  the 
purification  capability.  (Baker-FRC) 
W8 1-03893 


GAO  SURVEY  FINDS  EXTENSIVE  TREAT- 
MENT PLANT  NONCOMPLIANCE, 

D.  V.  Feliciano. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  137-143,  February,  1981.  4  Tab. 

Descriptors;  'Evaluations,  'Wastewater  facilities. 
Wastewater  treatment.  Standards,  Guidelines, 
Water  pollution  control.  Permits,  Legal  aspects. 
Local  governments.  Federal  jurisdiction. 

The  General  Accounting  Office  (GAO)  was  asked 
by  the  United  States  House  Committee  on  Public 
Works  and  Transportation  to  investigate  the  per- 
formance of  municipal  wastewater  treatment 
plants.  The  GAO  used  a  three-pronged  survey/ 
analysis  involving  a  review  of  15  plants  in  eight 
states,  monitoring  for  1  year  the  discharge  reports 
of  242  randomly  selected  plants,  and  examining  the 
legislative  documents  and  interviewing  govern- 
ment officials,  engineers,  and  professional  organi- 
zations. GAO  found  that  87%  of  the  242  randomly 
selected  plants  were  in  violation  of  their  National 
Pollutant  Discharge  Elimination  System  (NPDES) 
permits  for  at  least  1  month/year.  Fifty-six  percent 
of  the  violating  plants  exceeded  their  NPDES  dis- 
charge limits  for  more  than  half  the  year.  GAO 
recommended  the  establishment  of  clearer  lines  of 
accountability  within  the  construction  grants  pro- 
gram and  intervention  of  Congress  and  the  Envi- 
ronmental Protection  Agency  to  decide  on  funding 
issues  for  plant  renovations.  The  Water  Pollution 
Control  Federation  is  reviewing  the  GAO  findings 
to  make  a  final  report  to  the  Subcommittee  on 
Oversight  and  Review  for  the  subcommittee's 
hearings  on  municipal  treatment  plant  non-compli- 
ance. (Geiger-FRC) 
W81-03895 


NEW  WATER  REUSE  SYSTEM  STUDIED. 
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Group  5D — Waste  Treatment  Processes 


Water/Engineering  and  Management,  Vol  128,  No 
1,  p  74,  January,  1981. 

Descriptors:  *Water  reuse,  'Systems  engineering. 
Wastewater  renovation.  Reclaimed  water.  Activat- 
ed carbon,  'Flotation,  Separation  techniques.  Elec- 
trolysis, Disinfection,  Chlorination. 

A  system  using  dissolved  air  flotation,  foam  separa- 
tion, and  an  activated-carbon  packed  electrolyzer 
is  described  for  the  treatment  of  waste  water  to 
make  it  reusable.  The  activated-carbon  packed 
electrolyzer  (ACPE)  is  the  heart  of  the  new  system 
and  performs  multifunctional  treatment  by  taking 
advantage  of  the  bipolar  phenomenon  which 
occurs  when  direct  current  flows  between  elec- 
trodes separated  by  carbon  media.  When  the 
carbon  is  depolarized  it  causes  electronic  migration 
of  organics  to  its  surface.  Oxygen  is  also  concen- 
trated at  the  pores,  and  some  oxidation  occurs, 
resulting  in  decomposition  of  the  electrically  mi- 
grated organics.  A  test  of  the  system  was  made 
using  sewage  containing  100  mg/liter  of  NaCl  to 
determine  if  the  application  of  direct  current 
would  produce  enough  residual  chlorine  to  disin- 
fect. Results  indicated  that  residual  chlorine 
charged  in  direct  proportion  to  the  current  effi- 
ciency and  was  only  15%  at  a  chloride  concentra- 
tion of  85  mg/Liter.  Problems  encountered  in 
using  the  system  included  clogging  of  the  carbon 
by  suspended  solids,  and  the  selective  adsorption 
of  foaming  compounds  which  reversed  oxidative 
decomposition.  (Baker-FRC) 
W8 1-03900 


WATER  NEED  FULFILLMENT  CHANGING  IN 

THE  '80S, 

J.  B.  Hanlon. 

Water  and  Sewage  Works,  Vol  127,  No  12,  p  30, 

45,  67,  December,  1980. 

Descriptors:  'Waste  water  treatment,  'Water 
treatment.  Water  quality.  Trends,  'Potable  water, 
Treatment  facilities,  Costs. 

Because  of  the  small  amount  of  potable  water 
needed  when  compared  with  the  amount  of  waste 
water  that  must  be  treated,  the  term  'water  quality' 
will  replace  the  term  "water  pollution  control'  in 
the  80's.  There  will  probably  be  a  trend  toward  the 
use  of  dual  systems.  One  would  be  a  small,  high 
quality  system,  while  the  second  larger  system 
would  provide  water  of  lesser  purity  for  secondary 
purposes.  There  will  be  two  separate  water  distri- 
bution systems.  The  use  of  water  may  decline 
because  of  higher  costs.  However,  new  treatment 
methods  or  new  energy  production  systems  may 
make  water  treatment  more  economical  than  ex- 
pected. There  will  be  a  trend  away  from  advanced 
wastewater  treatment  facilities  because  they  are 
too  costly.  Secondary  plants  can  remove  up  to 
85%  of  the  pollutants,  and  special  plants  for  drink- 
ing water  can  remove  the  last  15%.  Economical 
plant  management  is  the  factor  which  will  prob- 
ably have  the  greatest  influence  in  this  decade. 
(Small-FRC) 
W8 1-03907 


LOW  COST  SLUDGE  DIGESTION, 

Severn-Trent  Water  Authority,  Birmingham  (Eng- 
land). Directorate  of  Scientific  Services. 
G.  P.  Noone. 

Water  Services,  Vol  84,  No  1018,  p  714,  717, 
December,  1980.  6  Ref 

Descriptors:  'Anaerobic  digestion.  Research  and 
development.  Waste  water  treatment,  'Sludge  di- 
gestion. Pilot  plants.  Economics,  Equipment, 
'Sludge  treatment,  Anaerobic  conditions.  Mixing, 
Costs. 

The  Severn  Trent  Water  Authority  is  working  on 
ways  to  extend  the  applicability  of  anaerobic 
sludge  digestion  as  a  sludge  stabilization  process. 
Previous  work  in  this  area  has  shown  that  anaero- 
bic digestion  systems  have  not  operated  at  their 
maximum  efficiency  due  to  their  failure  to  fully 
exploit  the  activities  of  the  microorganisms.  The 
current  systems  may  be  uprated  by  improving  the 
processing  inputs  of  mixing,  heating  and  sludge 
feeding  regimes.  These  improvements  require  re- 


vised design  parameters  to  service  populations  of 
50,000.  The  Water  Authority  has  installed  a  pack- 
age digestion  system  servicing  about  3000-4000 
persons  to  demonstrate  the  feasibility  of  prefabri- 
cated systems  with  regard  to  volumetric  provi- 
sions. Standardization  of  equipment  aids  in  reduc- 
ing the  costs  of  the  digester  operations.  After  7 
months,  the  performance  of  the  plant  has  been 
stable.  Other  advantages  of  the  system  include  ease 
of  plant  construction  and  short  (only  18  days) 
detention  time.  (Geiger-FRC) 
W8 1-03909 


ENERGY  CONSERVATION  AND  SCALE-UP 
STUDIES  FOR  A  WASTEWATER  TREATMENT 
SYSTEM  BASED  ON  A  FIXED-FILM  ANAERO- 
BIC BIOREACTOR, 

Oak  Ridge  National  Lab.,  TN. 

R.  K.  Genung,  W.  W.  Pitt,  Jr.,  G.  M.  Davis,  and  J. 

H.  Koon. 

Biotechnology  and  Bioengineering,  Vol  22,  No  10, 

(Symposium),  p  295-316,   1980.   14  Fig,  5  Tab,  5 

Ref. 

Descriptors:  'Waste  water  treatment,  'Anaerobic 
conditions,  'Energy  conservation.  Oak  Ridge  Na- 
tional Laboratory,  Activated  sludge,  Pilot  plants, 
Biodegradation,  Costs,  Capital  costs.  Operating 
costs.  Economics,  Engineering. 

Oak  Ridge  National  Laboratory  has  developed  a 
fixed-film  anaerobic  bioreactor  for  waste  water 
treatment.  It  requires  considerably  less  energy  to 
operate  than  conventional  systems  and  recovers 
significant  quantities  of  methane  produced  by  an- 
aerobic digestion  of  carbonaceous  wastes.  Com- 
pared with  the  activated  sludge  process,  this 
system  uses  only  60%  of  the  energy  when  treating 
dilute  waste  waters  and  30%  of  the  energy  when 
treating  strong  waste  waters.  This  system,  which 
meets  EPA's  standards  for  secondary  treatment, 
may  be  scaled  up  to  1  million  gallons  per  day, 
sufficient  for  86%  of  publically  owned  treatment 
works  in  the  U.S.  (Cassar-FRC) 
W81-03910 


MIXING  IN  LARGE-SCALE  MUNICIPAL 
SOLID  WASTE-SEWAGE  SLUDGE  ANAERO- 
BIC DIGESTERS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

S.  C.  James,  C.  C.  Wiles,  J.  T.  Swartzbaugh,  and 
R.  B.  Smith. 

Biotechnology  and  Bioengineering,  Vol  22,  No  10, 
(Symposium),  p  259-272,  1980.  5  Fig,  11  Tab,  7 
Ref 

Descriptors:  'Anaerobic  digestion,  'Sludge  diges- 
tion, 'Municipal  wastes.  Sewage  sludge.  Solid 
wastes.  Mixing,  Biodegradation,  Digestion,  Diges- 
tion tanks,  'Waste  treatment.  Equipment,  Wastes, 
Energy. 

Mixtures  of  municipal  solid  waste  and  municipal 
sewage  sludge  were  processed  in  a  10.7  meter 
diameter  anaerobic  digester.  Results  were  not  satis- 
factory because  solids  coalesced  into  floating  fi- 
brous nets  which  interfered  with  mixing  and  conse- 
quently with  enzyme  and  bacterial  movement. 
Gritty  cellulosic  feedstock  also  caused  excessive 
wear  on  pumps.  The  mechanical  agitator  became 
fouled  with  rope-like  stringers  of  cellulosic  materi- 
al, causing  decreased  efficiency  and  strain  on  the 
drive  mechanism.  Five  gas  mixing  and  four  me- 
chanical mixing  tests  were  done  with  varying  feed 
ratios  (3:1  or  9:1  solid  waste:sewage  sludge),  load- 
ing rates  (1.25  to  3.125  grams  volatile  solids  per 
liter  per  day),  and  solids  in  feed  (4-10%).  For 
proper  mixing,  a  50-100  horsepower  mechanical 
mixer  would  be  required  at  the  cost  of  additional 
energy  requirements.  (Cassar-FRC) 
W81-03911 


SEPARATION  OF  HEAVY  METALS  FROM 
AQUEOUS  SOLUTIONS  USING  BIOSOR- 
BENTS-DEVELOPMENT  OF  CONTACTING 
DEVICES  FOR  URANIUM  REMOVAL, 

Oak  Ridge  National  Lab.,  TN. 

S.  E.  Schumate,  II,  G.  W.  Strandberg,  D.  A. 

McWhirter,  J.  R.  Parrott,  Jr.,  and  G.  M.  Bogacki. 


Biotechnology  and  Bioengineering,  Vol  22,  No  10 
(Symposium),  p  27-34,  1980.  4  Fig,  11  Ref 

Descriptors:  'Nuclear  wastes,  'Adsorption,  'Bac- 
teria, Uranium,  Heavy  metals,  'Waste  water  treat- 
ment, Metals,  Separation  techniques. 

A  mixed  culture  of  denitrifying  bacteria  was  tested 
as  a  method  of  removing  uranium  from  waste 
waters.  In  a  batch  contacting  device,  the  bacteria 
reduced  the  uranium  concentration  from  100  g  per 
cu  meter  to  about  3  g  per  cu  meter  within  15 
minutes.  Temperature  in  the  range  of  25-50C  had 
no  effect  on  the  process.  In  a  test  with  a  continu- 
ous countercurrent  contacting  device,  initial  urani- 
um concentration  was  reduced  from  25  g  per  cu 
meter  to  0.5  g  per  cu  meter  in  8  minutes.  Mass 
transfer  rates  were  impossible  to  obtain  because 
analytical  techniques  were  too  slow  to  obtain 
values  during  the  initial  stages.  (Cassar-FRC) 
W81-03912 


CARBON  REMOVAL  AND  NITRinCATION 
IN  A  ROTATING  BIOLOGICAL  CONTACTOR 
UNDER  DIFFERENT  STEADY-STATE  CONDI- 
TIONS, 

Ben  Cor  Construction  Co.,  Chattanooga,  TN. 

R.  W.  Lowborn,  R.  B.  Bustamante,  and  W.  P. 

Bonner. 

Biotechnology  and  Bioengineering,  Vol  22,  No  10, 

(Symposium),  p  273-293,  1980.  16  Fig,  I  Tab,  27 

Ref 

Descriptors:  'Nitrification,  'Waste  water  treat- 
ment, 'Rotating  biological  contactors.  Chemical 
oxygen  demand,  Dissolved  oxygen.  Temperature, 
Organic  compounds.  Nitrogen  compounds. 
Sodium  bicarbonate.  Buffers,  Pilot  plants.  Hydro- 
gen ion  concentration,  'Carbon  removal. 

A  pilot  plant  study  of  a  rotating  biological  contac- 
tor monitored  the  degradation  of  soluble  organics 
and  measured  the  effect  of  process  parameters 
during  the  treatment  of  a  synthetic  waste  water. 
Temperatures  between  13.0  and  22.0C  had  no 
effect  on  the  process.  Chemical  oxygen  demand 
removal  was  adversely  affected  by  inadequate  buf- 
fering, too-low  rotational  speed,  and  insufficient 
time  for  biomass  development.  Good  nitrification 
required  sodium  bicarbonate  addition  to  provide  a 
source  of  inorganic  carbon.  A  too-high  rotational 
speed  tended  to  strip  C02  from  the  solution  and 
inhibit  nitrification.  A  description  of  the  five 
steady  state  experiments  follows:  (1)  pH  dropped 
from  7  to  5.8.  Dissolved  oxygen  increased  from  1.4 
mg  per  liter  to  7.05  mg  per  liter.  COD  removal 
was  81%  in  the  steady  state,  but  changed  from  54.5 
to  88.7  mg  per  liter  in  the  effluent,  producing  an 
odorous,  yellow  liquid.  Ammonia-N  decreased  by 
33.1  mg  per  liter,  and  nitrate-N  increased  by  33.6 
mg  per  liter.  (2)  The  feed  solution  was  highly 
buffered  with  mono-  and  di-basic  potassium  phos- 
phates and  the  rotational  speed  increased;  pH  was 
held  at  7.1.  COD  removal  was  94%.  Although 
ammonia-N  levels  decreased  by  15  mg  per  liter, 
very  little  nitrate  or  nitrite-N  were  formed.  After 
addition  of  NaHC03  as  an  inorganic  C  source, 
nitrate-N  reached  a  level  of  3.6  mg  per  liter.  (3) 
This  run  began  with  added  NaHC03.  The  pH 
varied  little  from  7.3;  dissolved  oxygen  was  6.4  mg 
per  liter,  minimum.  COD  was  similar  to  2,  and  the 
degree  of  nitrification  was  slightly  greater.  (4)  A 
reduced  rotational  speed  improved  nitrification 
(5.2  to  44  mg  per  liter).  (5)  Conditions  were  similar 
to  those  in  1,  with  similar  results.  However,  more 
COD  removal,  93.5%,  and  greater  nitrification 
took  place.  (Cassar-FRC) 
W81-03914 


ALGAL  CONCENTRATION  AND  SPEOES 
COMPOSITION  IN  EXPERIMENTAL  MATU- 
RATION  PONDS  WITH  EFFECTS  OF  AER- 
ATION AND  RECIRCULATION, 

Orange   Free   State   Univ.,   Bloemfontein   (South 

Africa).  Inst,  for  Environmental  Sciences. 

S.  N.  Shillinglaw,  and  A.  J.  H.  Pieterse. 

Water  SA,  Vol  6,  No  4,  p  186-195,  October,  1980. 

3  Fig,  3  Tab,  16  Ref. 

Descriptors:  'Eutrophication,  'Aeration,  'Mixing, 
Water    pollution    effects.    Ponds,    Algae,    Cyano- 
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phyta,  Chlorophyta,  •Nutrient  removal,  Eugleno- 
phyta,  Africa,  Daspoort  sewage  works,  Pretoria. 

The  effects  of  aeration  and  agitation  on  algal  levels 
in  maturation  pond  systems  receiving  humus  tank 
effluents  from  the  Daspoort,  Pretoria  sewage  treat- 
ment works  were  studied  over  a  12  month  period. 
The  three  pond  systems  studied  exhibited  wax  and 
wane  patterns  of  algal  growth  according  to  an 
algal  concentration  index  which  was  developed  to 
compare  phytoplankton  growth  patterns  of  the 
three  systems.  High  algal  concentrations  were 
maintained  in  the  aerated  pond,  while  decreases  in 
algal  levels  were  found  during  summer  and  winter 
in  the  non-agitated  and  recirculated  systems.  De- 
clines in  algal  levels  occurred  only  during  the 
summer  in  the  aerated  ponds.  The  overall  domi- 
nant algae  were  members  of  the  chlorophyceae, 
while  these  species  plus  Euglenophyceae,  Crypto- 
phyceae  and  Cyanophyceae  dominated  during  dif- 
ferent algal  pulse  periods.  In  the  nonagitated  sys- 
tems, a  seasonal  algal  succession  was  observed. 
(Geiger-FRC) 
W81-03925 


UNDERSTAND  WASTEWATER  TREATMENT 
CHEMICAL  PROCESSES, 

M.  A.  Vivona. 

Water  and  Wastes  Engineering,  Vol  17,  No  8,  p 

20-23,  36,  August,  1980.  2  Fig,  8  Tab. 

Descriptors:  'Chemical  reactions,  *Biological 
oxygen  demand,  'Disinfectants,  Anaerobic  diges- 
tion. Wastewater  treatment,  Aeration,  Chemical 
precipitation.  Adsorption,  Chlorination,  Sludge  di- 
gestion. Ozone. 

Efficiency  of  waste  water  treatment  may  be  im- 
proved by  understanding  the  individual  chemical 
processes  and  their  transfer  and/or  reaction  rates. 
Examples  of  these  processes  are  aeration,  precipita- 
tion, adsorption,  aerobic  and  anaerobic  digestion, 
biochemical  and  chemical  oxidation,  fermentation, 
wet  and  dry  incineration,  and  disinfection.  Reac- 
tion rates  depend  on  several  factors,  including  con- 
centration, pressure,  pH,  temperature,  and  contact 
probability.  Several  types  of  interactions  are  possi- 
ble, gas-liquid  transfer  being  the  most  important. 
Details  are  given  for  the  BOD  process,  chlorine 
and  ozone  disinfection,  anaerobic  digestion,  and 
aerobic  digestion.  (Cassar-FRC) 
W8 1-03929 


WASTEWATER  REUSE  IN  SAUDI  ARABIA: 
THE  NEW  OASIS, 

Camp,   Dresser  and   McKee,   Inc.,   Boston,   MA. 
A.  A.  Kalinske,  J.  F.  Willis,  and  S.  R.  Martin. 
Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 
28-30,  37-39,  June,  1980.  4  Fig,  4  Tab. 

Descriptors:  'Wastewater  renovation,  'Water 
reuse,  'Municipal  wastewater,  Demineralization, 
Desalination,  Pretreatment  of  water.  Oil  refineries, 
Industrial  plants,  'Oil  industry.  Lime,  Chemical 
recovery.  Wastewater  facilities,  'Saudi  Arabia. 

The  shortage  of  water  in  the  area  made  process 
water  a  major  concern  when  the  General  Petro- 
leum and  Minerals  Organization  of  Saudi  Arabia 
(Petromin)  decided  to  double  the  capacity  of  an  oil 
refinery  near  the  city  of  Riyadh.  As  a  result,  Petro- 
min agreed  to  reclaim  the  effluent  from  the  Riyadh 
wastewater  treatment  plant  for  use  in  the  refining 
process.  The  wastewater  reclamation  facility  is 
being  designed  to  process  an  effluent  flow  of  5.3 
million  gallons  per  day  (MOD)  to  achieve  the 
three  quality  levels  of  water  needed  in  the  refining 
process.  The  effluent  is  first  pumped  into  surge 
ponds,  chlorine  is  added,  and  the  wastewater  is 
aerated.  The  wastewater  then  begins  the  pretreat- 
ment process,  which  includes  treatment  in  a  two- 
compartment  rapid-mix  basin  in  which  lime  is 
blended  with  the  effluent,  followed  by  cooling, 
gravity  filtration,  and  carbon  adsorption  processes. 
The  effluent  from  this  pretreatment  process  then 
advances  to  the  demineralization  system.  Reverse 
osmosis  followed  by  a  second  reverse  osmosis 
system  and  ion  exchange  to  polish  the  effluent  was 
selected  for  desalinization  and  demineralization  of 
the  pretreated  wastewater.  The  system  produces 
low-grade  water  for  general  utility  water  and  for 


fire  protection  following  the  second  stage  lime 
pretreatment,  a  better  quality  water  with  reduced 
dissolved  solids  for  use  in  desalting  crude  oil  and 
to  replace  water  losses  in  the  refinery's  cooling 
towers  following  the  first  reverse  osmosis  stage, 
and  a  high  quality  water  for  use  in  the  high- 
pressure  boiler  system  following  the  ion  exchange 
process.  Processes  which  recover  and  recycle 
chemicals  are  being  incorporated  throughout  the 
facility.  It  is  anticipated  that  70  to  80%  of  the  lime 
sludge  will  be  recovered  and  reused.  Spent  carbon 
from  the  carbon  adsorption  columns  will  be  recov- 
ered by  thermal  regeneration  in  a  fluid-bed  reactor. 
The  facility  design  also  allows  for  the  ion  exchange 
system  to  be  bypassed  when  possible.  (Carroll- 
FRC) 
W8 1-03930 


REDUCE  LAGOON  ALGAE  PROBLEMS  WITH 
COAGULANTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

M.  J.  Cullinane,  Jr.,  and  R.  A.  Shafer. 

Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 

19-21,  June,  1980.  3  Fig,  1  Tab. 

Descriptors:  'Wastewater  lagoons,  'Algal  control, 
'Alum,  Wastewater  treatment.  Lagoons,  Coagula- 
tion, Chemical  coagulation.  Algae,  Effluents,  Sus- 
pended solids.  Chemical  oxygen  demand.  Biologi- 
cal oxygen  demand,  Phosphates. 

The  need  to  provide  economical  wastewater  treat- 
ment at  facilities  having  extremely  small  continu- 
ously, seasonally,  or  intermittently  discharging  la- 
goons has  led  the  U.S.  Army  Corps  of  Engineers 
to  investigate  in-pond  or  in-situ  techniques  for 
removing  algae  solids  and  improving  lagoon  efflu- 
ent quality.  A  study  was  devised  on  the  technical 
feasibility  of  using  the  addition  of  alum  to  small 
lagoons  for  these  purposes.  Two  similar  lagoons 
receiving  wastes  from  identical  washroom  facilities 
in  similar  camping  areas  at  a  recreational  facility 
were  used  for  the  study.  Liquid  alum  was  added  to 
the  test  lagoon  from  a  container  on  a  motorized 
boat,  which  was  then  driven  in  figure-eights  at 
different  speeds  to  provide  rapid  mixing  followed 
by  slow  mixing.  The  addition  of  the  alum  resulted 
in  removal  of  99%  of  the  total  phosphates  and 
orthophosphates,  a  50%  reduction  in  chemical 
oxygen  demand,  a  75%  reduction  in  the  unfiltered 
biological  oxygen  demand  (BOD5),  a  99%  reduc- 
tion in  algae  counts,  and  a  reduction  of  suspended 
solids  concentrations  to  10  milligrams  per  liter. 
Cost  analysis  indicated  that  if  the  top  four  feet  of 
the  treated  lagoon  had  been  discharged,  the  cost 
incurred  for  labor,  alum,  and  freight  expense 
would  have  been  about  $0.35  per  1,000  gallons 
discharged.  The  in-pond  addition  of  alum  has 
direct  application  to  small-scale  treatment  systems 
with  intermittent  or  seasonal  wastewater  dis- 
charges. (Carroll-FRC) 
W8 1-03931 


COORDINATE  PLANT  START-UPS  EARLY, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

R.  A.  Menke,  and  R.  M.  Hayes. 

Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 

42-43,  47,  48,  June,  1980.  3  Fig. 

Descriptors:  'Wastewater  treatment,  'Training, 
'Personnel,  Wastewater  facilities.  Handbooks, 
Publications,  Maintenance,  District  of  Columbia 
area,  Maryland,  Accokeek,  Upper  Marlboro. 

The  experiences  of  the  Washington  Suburban  Sani- 
tary Commission  (WSSC)  which  serves  two  Mary- 
land counties  just  outside  Washington,  District  of 
Columbia,  in  starting  up  two  new  facilities  may 
provide  some  guidelines  for  future  plant  start-ups 
for  sanitary  agencies.  The  two  WSSC  plants  dis- 
cussed are  the  Piscataway  model  5  MGD  ad- 
vanced wastewater  treatment  plant  in  Accokeek, 
Maryland,  and  the  Western  Branch  30  MGD  ad- 
vanced wastewater  treatment  plant  in  Upper  Marl- 
boro, Maryland.  When  the  Piscataway  model  plant 
was  constructed,  a  staff  of  new  operators  was 
hired,  complemented  by  three  experienced  second- 
ary plant  operators.  Training  consisted  of  class- 
room instruction  and  hands-on  training  at  the  un- 


finished facility.  The  West  Branch  plant  employed 
a  four-step  planning  approach  to  the  start-up, 
which  included:  (1)  9  months  of  pre-start-up  pre- 
paratory work  including  plant  inspections  and 
modifications,  development  of  preventive  mainte- 
nance schedules,  writing  of  operating  procedures, 
training  operators,  and  establishing  an  intial  equip- 
ment check-out;  (2)  gradual  introduction  of  raw 
wastewater  to  the  new  plant;  (3)  concurrent  oper- 
ation of  the  old  plant  during  the  flow  diverting 
process;  and  (4)  start-up  of  the  new  solids  handling 
building.  Construction  specifications  should  in- 
clude initial  equipment  start-up  and  training  of  the 
plant  staff  in  operations  and  maintenance  by  certi- 
fied manufacturer  representatives.  The  interrela- 
tionships between  equipment  and  adjacent  process- 
es should  be  explained.  Literature  distributed  to 
staff  should  include  equipment  diagrams,  operating 
procedures,  maintenance  schedules,  lubrication 
schedules,  and  safety  procedures.  Manufacturer's 
operations  and  maintenance  manuals  should  pro- 
vide information  germane  to  the  plant  operations, 
including  specific  repair  procedures,  emergency 
start-up  and  shut-down  procedures,  parts  inven- 
tories, and  the  particular  application  at  the  treat- 
ment facility.  The  designer's  operations  and  main- 
tenance manuals  should  be  geared  to  the  level  of 
understanding  of  the  actual  operating  and  mainte- 
nance personnel.  An  extended  start-up  services 
contract  should  be  obtained  with  an  appropriate 
manufacturer  or  consultant.  (Carroll-FRC) 
W8 1-03934 


FXUIDIZED  BEDS  IMPROVE  TREATMENT, 
CUT  COSTS, 

Lockwood,  Kessler  and  Bartlett,  Inc.,  Great  Neck, 

NY. 

M.  Barbara,  F.  Flood,  and  J.  Jeris. 

Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 

35-37,  June,  1980.  2  Fig,  2  Tab. 

Descriptors:  'Wastewater  treatment,  'Fluidized 
bed  process.  Economic  aspects,  Capital  costs, 
Maintenance  costs,  Operating  costs.  Biological 
wastewater  treatment.  Sludge  thickening. 

Fluidized  bed  technology  combines  fixed  biologi- 
cal film  attachment  and  high  biomass  concentra- 
tions, maximizing  biological  waste  treatment  effi- 
ciency while  reducing  sludge  handling  and  chemi- 
cal costs.  The  Hy-FIo  fluidized  bed  system,  a  pat- 
ented process,  consists  of  a  bioreactor  partially 
filled  with  a  fine-grained  medium,  such  as  sand, 
which  is  fluidized  as  wastewater  is  passed  upward 
through  the  bottom  of  the  reactor.  The  surface  of 
the  sand  becomes  covered  with  a  firmly  attached, 
active  biomass  which  consumes  the  contaminants 
in  the  wastewater.  The  biomass  concentrations  in 
this  system  are  higher  than  those  in  conventional 
activated  sludge  systems.  The  fluidized  bed  system 
uses  a  positive  solids  removal  mechanism  which 
includes  particle  size  control  and  eliminates  the 
need  for  secondary  clarification  following  the  bior- 
eactor. A  very  high  concentration  of  microorgan- 
isms, which  can  be  any  of  the  facultative,  aerobic, 
or  anaerobic  bacteria  normally  used  in  treatment 
systems,  is  maintained  within  the  reactor.  Prefabri- 
cated modules  which  require  only  piping  and  elec- 
trical connections  to  be  made  fully  operational  can 
be  shipped  to  treatment  sites.  These  fluidized  bed 
modules  can  enable  existing  treatment  plants  to 
expand  rapidly  and  economically.  The  modules 
can  generally  interface  effectively  with  existing 
equipment  without  a  considerable  increase  in  area 
requirements.  Steel  or  concrete  in-ground  tanks  in 
large  installations  make  the  fluidized  bed  system  an 
attractive  alternative  to  activated  sludge  or  rotat- 
ing biological  contactors.  These  tanks  eliminate  the 
need  for  influent  pumping  and  minimize  excavation 
and  concrete  form  work,  significantly  reducing 
system  down-time  and  capital  cost  expenditures. 
(Carroll-FRC) 
W8 1-03935 


COOPERATION  FORMS  FOUNDATION  FOR 
WWTP  GROWTH, 

Killam  (Elson  T.)  Associates,  Inc.,  Millburn,  NJ. 
R.  C.  Moore. 

Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 
44-47,  June,  1980.  1  Fig,  1  Tab. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Descriptors:  'Wastewater  facilities,  'Regional 
planning,  'Interagency  cooperation.  Wastewater 
treatment.  Planning,  Construction,  Flood  control. 
Municipal  wastewater.  Industrial  wastewater, 
'Secondary  wastewater  treatment. 

In  the  early  1960's,  the  Joint  Meeting  wastewater 
treatment  plant  in  New  Jersey  was  ordered  to  plan 
to  provide  secondary  treatment  at  its  then  30-year- 
old  primary  treatment  plant.  The  new  facilities  had 
to  be  tailored  to  make  maximum  use  of  the  existing 
facilities  and  had  to  fit  on  a  limited  site  with  poor 
foundation  conditions.  Discussions  with  the  U.S. 
Army  Corps  of  Engineers  over  a  period  of  years 
resulted  in  combining  the  construction  of  a  portion 
of  planned  flood  control  levees  with  the  treatment 
plant  construction,  eliminating  the  planned  en- 
croachment of  the  proposed  levees  on  the  plant 
site  and  allowing  Joint  Meeting  to  take  advantage 
of  the  river  relocation  and  straightening  included 
in  the  flood  control  scheme.  The  foundation  was 
prepared  by  excavating  more  than  450,000  cubic 
yards  of  swamp  peat  and  replacing  it  with  about 
600,000  cubic  yards  of  sand,  which  was  compacted 
to  provide  a  foundation  for  the  facilities  and  road- 
ways. The  existing  primary  facilities  were  up- 
graded alkaline,  and  pilot  studies  were  initiated  to 
determine  the  treatability  of  the  highly  industrial 
wastes.  An  activated  sludge  process  was  adopted 
using  conventional  design  parameters,  and  the  new 
secondary  treatment  plant  was  integrated  with  the 
existing  primary  treatment  plant.  (CarrolI-FRC) 
W81-03936 


HOW     SAFE     ARE     YOUR     SEWAGE     WET 
WELLS, 

For  primary  bibliographic  entry  see  Field  8C. 
W81-03937 


NASSAU  COUNTY  REMOVES  TARGET 
METALS  FROM  WASTEWATER, 

Lockwood,    Kessler   and    Bartlett,    Inc.,   Syosset, 

NY. 

B.  D.  Gillen. 

Water  and  Wastes  Engineering,  Vol  17,  No  5,  p  38, 

39,  42,  46,  51,  52,  May,  1980.  7  Fig,  3  Tab,  15  Ref 

Descriptors:  'Water  pollution  control,  'Heavy 
metals,  'Incineration,  Metals,  Lime,  Polymers, 
Wastewater  treatment.  Cadmium,  Zinc,  Lead, 
Manganese,  Chemical  precipitation. 

After  characterization  of  waste  water  from  two 
municipal  refuse  incinerators  in  Oyster  Bay,  New 
York,  a  treatment  process  was  designed  to  remove 
heavy  metals.  Raw  effluent,  composed  of  80% 
scrubber  water  and  20%  quench  water,  contained 
high  levels  of  heavy  metals.  Lime  and  polymer 
addition  removed  90-97%  of  the  target  metals  (Cd, 
Zn,  Mn,  and  Pb).  Pb  could  not  be  reduced  below 
the  required  limit  of  0.10  mg  per  liter.  Primary 
coagulants,  alum,  ferric  chloride,  and  sodium  car- 
bonate, did  not  significantly  improve  metal  remov- 
al with  the  exception  of  Cd.  (Cassar-FRC) 
W81-03938 


INDIRECT  WATER  REUSE  PROBLEMS  CAN 
BE  SOLVED  AT  REASONABLE  COSTS, 

R.  L.  Culp. 

Water  and  Wastes  Engineering,  Vol  17,  No  5,  p  20, 
23-26,  May,  1980.  1  Fig,  1  Tab. 

Descriptors:  'Water  reuse,  'Self-purification, 
'Water  quality.  Optimization,  Water  treatment. 
Waste  water  treatment,  Effluents,  Water  pollution, 
Aesthetics,  Water  purification.  Streams,  Sites, 
Costs,  'Water  treatment  facilities.  Planning. 

Optimum  conditions  for  location  of  waste  water 
treatment  plants  upstream  from  water  treatment 
plants  are  evaluated.  Three  primary  factors  deter- 
mine the  quality  of  potable  water  in  this  situation: 
waste  water  treatment  plant  size  and  effluent  qual- 
ity, stream  self-purification,  and  water  treatment 
plant  size  and  processes.  Each  of  these  three  fac- 
tors includes  a  wide  range  of  purification  capabili- 
ty, and  each  may  be  optimized  to  provide  good 
quality  drinking  water  for  the  lowest  cost.  The 
minimal  allowable  stream  distance  between  the 
two  plants  is  important,  and  each  case  must  be 


considered  individually.  Sewer  effluent  outfalls 
should  not  be  located  too  close  to  water  treatment 
plant  intakes.  Many  engineers  suggest  24  hours 
travel-storage  time  a  minimum.  Other  consider- 
ations in  determining  distance  between  plants  are 
pollution  from  nonpoint  sources  and  surface 
runoff,  aesthetics,  and  organic  chemicals.  Nine  al- 
ternative combinations  are  compared  in  a  table. 
(Cassar-FRC) 
W8 1-03940 


USE  RENEWABLE  ENERGY  IN 

WASTEWATER  TREATMENT, 

Metropolitan    Denver    Sewage   Disposal    District 

No.  1,  CO. 

D.  Wann. 

Water  and  Wastes  Engineering,  Vol  17,  No  4,  p 

36-37,  39,  April,  1980.  2  Tab,  5  Ref. 

Descriptors:  'Energy  conservation,  'Solar  energy, 
'Fuel  cells.  Efficiencies,  Wastewater  treatment, 
Electric  motors.  Electric  power  generation, 
'Wastewater  facilities. 

Renewable  energy  sources  such  as  bio-gas,  wind, 
fuel  cells,  solar  cells,  and  hydroelectric  power  are 
possible  substitutes  for  petroleum-generated  energy 
in  waste  water  treatment  plants.  Improved  motor 
efficiency,  heat  jackets,  and  energy  wheels  can  add 
to  energy  savings.  Several  experimental  systems 
are  in  operation.  BioGas  of  Colorado  has  installed 
a  system  on  a  50,000  cu  ft  digester  which  uses  a 
600  sq  ft  collector  to  provide  70%  of  the  digester's 
annual  heat  requirements.  The  Wilton,  Maine, 
waste  water  plant,  constructed  with  federal  assist- 
ance, uses  solar  energy  and  bio-gas.  (Cassar-FRC) 
W81-03943 


DETERMINE  SLUDGE  AGE  WITH  CLARI- 
FIER  SOLIDS, 

Atlanta  City  Research  and  Development,  GA. 
P.  R.  Karr,  R.  B.  Smith,  and  M.  Masingale. 
Water  and  Wastes  Engineering,  Vol  17,  No  4,  p  30, 
35,  47,  April,  1980.  1  Fig,  2  Tab,  7  Ref 

Descriptors:  'Sludge  digestion,  'Activated  sludge, 
'Clarifiers,  Wastewater  treatment.  Digestion,  Sus- 
pended solids.  Aeration,  Aging. 

This  study  supports  the  inclusion  of  clarifier  solids 
in  the  calculation  of  sludge  age.  This  is  necessary 
when  the  solids  enter  at  a  rate  greater  than  they 
are  removed,  causing  an  accumulation  of  solids  in 
the  clarifier,  a  decrease  in  solids  in  the  aeration 
tank,  and  variability  in  sludge  age  values  through- 
out the  day.  Comparison  of  three  methods  of  de- 
termining solids  in  the  clarifier  showed  that  the 
sludge  judge  (a  vertical  core  sampler)  provided  a 
direct  measure,  while  the  mixed  liquor  suspended 
solids  method  gave  high  results  and  the  blanket 
volume  method,  low  results,  for  a  1  ft  thick  sludge 
blanket.  For  an  8.5  ft  sludge  blanket  depth,  the 
mixed  liquor  suspended  solids  method  gave  low 
results,  and  the  blanket  volume  method,  high  re- 
sults. Best  results  were  obtained  when  the  activat- 
ed sludge  solids  in  the  total  system  were  consid- 
ered. (Cassar-FRC) 
W8 1-03944 


COMPUTERIZING  BREAKDOWNS  MAY  IM- 
PROVE WASTEWATER  TREATMENT  EQUIP- 
MENT, 

Weston  Designers-Consultants,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  7C. 
W8 1-03946 


ECONOMICALLY  REMOVE  TOXICS, 

Houston  Research,  Inc.,  TX. 

For  primary  bibliographic  entry  see  Field  5F. 

W8 1-03948 


FEDERAL     INDUSTRIAL     PRETREATMENT 
PROGRAM:  WONDERLAND  REVISITED, 

Black  and  Veatch,  Kansas  City,  MO. 
G.  R.  Miller,  P.  E.  Schafer,  and  R.  E.  Vansant. 
Water  and  Wastes  Engineering,  Vol  17,  No  2,  p 
16-19,  February,  1980. 


Descriptors:  'Industrial  wastes,  'Chemical  wastes, 
'Pretreatment  program.  Federal  Water  Pollution 
Control  Act,  Legislation,  Water  pollution  control. 
Governments,  'Wastewater  treatment.  Legal  as- 
pects. Management,  Pretreatment  of  water. 

The  federal  municipal  pretreatment  program  origi- 
nated in  the  1972  Water  Pollution  Control  Act  and 
has  been  shaped  by  the  courts.  Although  the  local 
governments  which  operate  the  sewerage  facilities 
have  the  burden  of  enforcing  pretreatment  pro- 
grams, they  have  little  input  into  settlement  agree- 
ments resolving  lawsuits.  Waste  water  utility  man- 
agers have  enthusiasm  for  the  goals  of  the  program 
and  doubts  about  the  costs  and  degree  of  freedom 
in  implementation.  A  problem  solving  approach  to 
controlling  toxic  materials  in  influents  is  presented 
and  contrasted  with  the  way  the  regulations  are 
being  interpreted  in  the  courts.  (Cassar-FRC) 
W8 1-03950 


5E.  Ultimate  Disposal  Of  Wastes 


A  TECHNIQUE  FOR  EVALUATING  THE  HY- 
DRAULIC CONDUCTIVITY  OF  SAPROLITE, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
C.  W.  Welby. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-215634, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
North  Carolina  Water  Resources  Research  Insti- 
tute, University  of  North  Carolina,  Report  No  164, 
April,  1981.  38  p,  8  Fig,  7  Tab,  3  Ref.  OWRT-A- 
115-NC(1),  14-34-0001-1135. 

Descriptors:  Permeability  coefficient,  'Rock  prop- 
erties, Permeameters,  Measuring  instruments, 
'Waste  dumps,  'North  Carolina,  Technology,  Hy- 
draulic structures.  Hydraulic  permeability.  Perme- 
ability, Transmission  constant.  Cores,  Sampling, 
Standards,  Waste  disposal.  Water  pollution,  Land- 
fills, Field  tests.  On-site  tests.  Porous  media,  'Sa- 
prolite,  'Hydraulic  conductivity. 

Increased  emphasis  on  stringent  controls  of  solid/ 
hazardous  wastes  burial  sites  and  the  need  in  North 
Carolina  for  a  rapid  cost-effective  evaluation  of 
potential  sites  for  such  purpose  required  a  quick, 
reasonably  accurate  method  for  determining  hy- 
draulic conductivity  (HC)  of  saprolite  developed 
on  the  crystalline  rocks  of  the  Piedmont  Province. 
Development  of  such  a  method  is  reported  using 
an  adapted  commercially-available  flow  meter  as  a 
field  instrument,  tested  with  artificial  standards 
composed  of  Portland  cement  and  sand  mixtures  in 
various  ratios.  The  standards  related  instrument- 
measured  air  permeability  to  HC  of  standard/field 
samples  encased  in  heat-shrinkable  plastic.  Sapro- 
lites  were  studied  (250  cores)  from  various  rock 
types.  Average  HCs  from  air  permeameter  values 
on  dry  samples  were  in  the  0.001  cm/sec  range; 
sandy  saprolite  HCs,  in  the  0.01  cm/sec  range; 
HCs  of  some  relatively  pure  clays  were  0.0001- 
0.00001  meter/sec.  It  was  concluded  that  the  air 
permeameter  can  be  a  useful,  cost-effective  instru- 
ment for  systematic  rapid  study  of  saprolite  HC,  as 
well  as  an  effective  tool  for  reconnaissance  HC 
determinations  at  proposed  waste  disposal  sites. 
(Zielinski-IPA) 
W8 1-03605 


AUTOMATED  CONTROL  OF  SLUDGE 
TREATMENT  SYSTEMS, 

Japan  Sewage  Works  Agency,  Tokyo.  Research 
and  Technology  Development  Div. 
M.  Kashiwaya,  K.  Azuma,  and  A.  Kuwayama. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  89-119.  6  Fig. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Sludge  disposal,  'Automation,  'Process 
control.  Effluents,  Influents,  Sludge  thickening. 
Sludge  digestion.  Incineration,  Monitoring,  Com- 
puters, Data  acquisition.  Control  systems.  Sludge 
drying,  Sludge  treatment,  'Japan. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


In  sludge  treatment  systems  increasing  numbers  of 
measuring  instruments  and  control  equipment  are 
being  applied  to  ensure  stable  operation  of  each 
system  and  to  ensure  high  quality  effluent  in  spite 
of  qualitative  and  quantitative  fluctuations  of 
sewage  inflow.  Process  operation  and  control  tech- 
niques are  available  for  sludge  gravity  thickening, 
sludge  digestion,  digested  sludge  elutriation, 
chemical  conditioning,  sludge  dewatering,  sludge 
incineration,  and  heat  treatment.  Monitoring  and 
control  systems  are  becoming  more  complex,  with 
increasing  reliance  on  computer  control.  Operation 
and  control  methods,  now  in  the  projected  or 
experimental  stages  rely  on  computer,  feedback 
and  feed-forward  controls.  Their  full  development 
will  make  it  possible  to  computerize  the  automatic 
control  of  sludge  treatment  systems.  Provision 
must  be  made  for  auxiliary  treatment  if  the  main 
process  becomes  faulty,  and  for  automated  or  oper- 
ator-managed data  collection.  (Brambley-SRC) 
W8 1 -036 13 


ENGINEERING  EVALUATION  OF  MUNICI- 
PAL SLUDGE  INCTNERATORS, 

Japan  Sewage  Works  Agency,  Tokyo.  Research 
and  Technology  Development  Div. 
K.  Ohmiya,  and  S.  Takahashi. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  121-166.  11  Fig,  12  Tab,  2 
Append. 

Descriptors;  'Incinerators,  'Municipal  wastes, 
•Sludge  disposal,  'Economic  aspects,  'Evaluation, 
Air  pollution,  Dewatering,  Fluidized  beds,  Cen- 
trifugation.  Sludge  drying. 

In  spite  of  the  energy  requirements  and  environ- 
mental costs,  incineration  of  sewage  sludge  has 
become  unavoidable  for  some  municipalities  in 
Japan.  Based  on  data  from  three  multi-hearth,  two 
fluidized  bed  and  two  rotary  kiln  incinerators,  en- 
gineering and  economic  evaluations  are  made  on 
the  different  incinerators.  Only  the  multi-hearth 
furnace  can  cope  with  more  than  100  tons  wet 
base/day  per  unit.  The  fluidized  bed  furnace  re- 
quires skilled  operators  during  use,  but  can  be  used 
intermittently,  produces  less  odor,  works  at  lower 
operating  air  supply  rates,  and  needs  dust  collec- 
tors to  keep  ash  out  of  the  exhaust  gases.  All  three 
incinerators  emit  approximately  the  same  amounts 
of  nitrogen  oxides  and  sulfur  oxides.  The  cheapest 
dewatering  system  was  the  centifuge,  when  com- 
pared with  vacuum  filtration  and  filter  pressing, 
but  when  combined  with  incineration,  the  cheapest 
combination  was  the  filter  press  and  multi-hearth 
furnace.  The  fluidized  bed  was  the  most  expensive, 
because  of  high  fuel  costs,  unless  after-burning  of 
the  exhaust  gas  is  undertaken.  The  installation  cost 
of  combined  systems  is  highest  when  the  filter 
press  is  used,  and  the  space  used  is  smallest  when 
the  fluidized  bed  is  used,  regardless  of  the  other 
components.  (Brambley-SRC) 
W81-03614 


INSTRUMENTATION  AND  AUTOMATION 
CONTROL  OF  MUNICIPAL  SLUDGE  TREAT- 
MENT FAOLITIES, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
I.  J.  Kugelman,  R.  C.  Polta,  D.  Stulc,  and  G.  A. 
Mathes. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  453-514.  23  Fig,  4  Tab,  11  Ref,  2 
Append. 

Descriptors:  'Sludge  conditioning,  'Sludge 
drying,  'Sludge  disposal,  'Automation, 
Wastewater  treatment.  Computers,  Municipal 
wastewater,  Dewatering,  Cost  analysis.  Control 
systems. 

Costs  for  dewatering  and  ultimate  disposal  of 
sludge  from  primary  and  secondary  wastewater 
treatment  range  from  30%  to  50%  of  the  total 
treatment  expense.  One  potential  method  of  reduc- 


ing costs  in  this  area  is  the  application  of  instru- 
mentation and  automation  to  process  control  of 
dewatering  and  ultimate  disposal.  To  date  control 
strategies,  and  instrumentation  packages  to  auto- 
mate operation  based  on  these  control  strategies, 
have  been  developed  for  the  three  individual  unit 
operations  of  chemical  conditioning,  vacuum  filtra- 
tion and  multiple  hearth  incineration.  The  strategy 
for  chemical  conditioning  provides  for  predictive 
control  of  the  sludge  dewaterability  by  manipulat- 
ing the  chemical  dose.  The  strategy  for  vacuum 
filtration  provides  for  feed  forward  control  of  filter 
yield  or  moisture  content  of  the  filtered  sludge. 
For  the  incinerator,  control  of  the  furnace  tem- 
perature profile  will  be  accomplished  by  manipula- 
tion of  fuel  feed  to  the  various  hearths  and  control 
of  the  flow  of  air  into  the  furnace.  The  control 
strategies  which  have  been  developed  and  which 
will  be  implemented  at  this  site  can  be  used  to 
optimize  the  performance  of  each  unit  operation. 
(Moore-SRC) 
W8 1-03620 


PARALLEL  EVALUATION  OF  BELT  FILTER 
PRESSES  AND  LOW  SPEED  SCROLL  CENTRI- 
FUGES, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

W.  E.  Garrison,  and  R.  W.  Horvath. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember,  1980,  p  579-606.   10  Fig,   1  Tab,  2  Ref 

Descriptors:  'Sludge  drying,  'Centrifugation,  'Fil- 
tration, 'Wastewater  treatment.  Activated  sludge, 
Sludge  disposal,  Digested  sludge,  Primary  sludge, 
'Carson,  California. 

The  Joint  Water  Pollution  Control  Plant  in 
Carson,  California  serves  as  a  central  solids  proc- 
essing facility  for  the  Los  Angeles  County  Sanita- 
tion Districts.  In  the  1970's,  both  Federal  and 
California  discharge  standards  were  enacted  which 
required  an  increased  level  of  treatment  at  the 
plant,  including  a  ban  against  the  discharge  of 
sludge  into  the  Pacific  Ocean.  Dewatering  studies 
were  conducted  to  select  equipment  needed  to 
treat  the  large  amount  of  waste  activated  sludge 
which  will  be  produced  when  secondary  treatment 
commences,  and  digested  primary  sludge  produc- 
tion exceeds  the  capacity  of  existing  equipment. 
Full  scale,  long  term  tests  were  conducted  using 
two  belt  filter  presses  and  two  low  speed  scroll 
centrifuges.  The  belt  filter  press  and  a  low  speed 
scroll  centrifuge  with  automatically  controlled 
backdrive  can  achieve  equivalent  performance  on 
digested  primary  sludge,  and  blended  sludge  con- 
taining as  much  as  50%  by  weight  of  digested 
waste  activated  sludge.  Both  the  belt  filter  press 
and  the  low  speed  scroll  centrifuge  can  achieve  a 
wide  variety  of  results  on  any  given  sludge,  de- 
pending on  the  selection  of  feed  rate  and  polymer 
dosage,  and  the  adjustments  of  various  mechanical 
features.  Both  types  of  device  were  relatively  easy 
to  start  up  and  operate.  (Moore-SRC) 
W8 1-03622 


THERMAL  CONVERSION  OF  SLUDGE  IN  A 
MULTIPLE  HEARTH  FURNACE,  USING  A 
SUB-STIOCHIOMETRIC  SUPPLY  OF 

OXYGEN, 

Municipal  Environmental  Research  Lab.,  Cincin- 
niti,  OH.  Wastewater  Research  Div. 
J.  B.  Farrell. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember,  1980,  p  607-631.   8  Fig,  3  Tab,  9  Ref. 

Descriptors:  'Sludge  disposal,  'Incineration, 
'Fuel,  'Waste  disposal.  Recycling,  Wastewater 
treatment.  Waste  recovery.  Adsorbents,  Heavy 
metals.  Pollutants. 

Thermal  conversion  with  sub-stoichiometric 
oxygen  supply  (TC-SSOS)  is  a  method  being  con- 
sidered for  municipal  sludge  disposal.  By  control- 
ling the  air  supply,  a  multiple  hearth  furnace  can 


be  operated  to  discharge  a  combustible  gas  at  the 
top  hearth  and  an  inert  residue  from  the  bottom 
hearth.  The  combustible  gas  should  have  sufficient 
heat  of  combustion  to  burn  completely  in  an  after- 
burner, reducing  unburned  hydrocarbon  to  accept- 
able levels.  Four  thermal  conversion  modes  were 
used  during  these  investigations:  incineration  (with 
greater  than  stoichiometric  oxygen  supply),  low 
temperature  char  (LTC),  high  temperature  char 
(HTC),  and  carbon  burned  ash  (CBA).  Experi- 
ments with  actual  sludge  samples  demonstrate  the 
feasibility  of  operating  a  multiple  hearth  furnace  in 
the  CBA,  LTC,  and  HTC  modes,  to  produce  a 
burnable  gas.  Heat  recovery  is  feasible  and  no 
additional  fuel  is  needed  for  afterburning.  HTC 
and  LTC  char  have  interesting  potential  as  adsor- 
bents for  wastewater  treatment.  LTC  char  has  a 
heat  of  combustion  equivalent  to  some  low  quality 
coals  and  could  serve  as  a  fuel.  The  LTC  char 
should  also  contain  most  of  the  heavy  metals 
which  conceivably  could  be  removed  or  recovered 
from  it.  (Moore-SRC) 
W8 1-03624 


CURRENT  DESIGN  AND  OPERATING  EXPE- 
RIENCE WITH  ANAEROBIC  SLUDGE  DIGES- 
TION, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

W.  E.  Garrison,  C.  A.  Nagel,  and  R.  S.  Easley. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember,  1980,  p  825-862.   18  Fig,  2  Tab,  5  Ref. 

Descriptors:  'Sludge  disposal,  'Anaerobic  diges- 
tion, 'Wastewater  treatment,  'Energy  sources, 
'Sludge  digestion.  Fuel,  Biological  treatment.  Ac- 
tivated sludge,  Waste  recovery.  Odor  control. 
Public  health.  Methane,  'Los  Angeles  County, 
California. 

The  Sanitation  Districts  of  Los  Angeles  County, 
California,  are  currently  constructing  8.8  cu  m/s  of 
high  purity  oxygen  activated  sludge  treatment 
facilities.  A  sludge  processing  scheme  that  includes 
anaerobic  sludge  digestion  was  chosen  to  treat  the 
waste  activated  sludge  from  the  oxygen  activated 
sludge  units.  The  basic  advantages  of  anaerobic 
sludge  digestion  to  the  Districts  include:  energy 
recovery;  sludge  storage  and  equalization;  reduced 
odor  potential;  and  reduced  health  risk.  The  effi- 
cient and  complete  utilization  of  digester  gas  will 
provide  almost  80%  of  the  energy  requirements  for 
the  entire  plant.  Dependable  operation  and  maxi- 
mum methane  gas  production  have  been  achieved 
by  providing  complete  mixing,  uniform  mesophilic 
temperatures,  and  uniform  sludge  feeding.  The 
design  and  construction  of  anaerobic  digesters 
which  can  be  operated  at  high  organic  loading 
rates  minimizes  digester  volume  while  allowing  a 
constant  supply  of  digester  gas  to  be  produced  for 
energy  recovery.  The  circular  digestion  system  has 
proven  to  be  an  economical  design  based  on  con- 
struction cost,  land  utilization,  operating  costs,  and 
operational  flexibility.  (Moore-SRC) 
W8 1-03627 


SLUDGE  COMPOSTING:  PROCESSES  AND 
FUTURE  DIRECTIONS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
A.  E.  Eralp,  and  J.  B.  Farrell. 
In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember,  1980,  p  863-882.  7  Fig,  2  Tab,   10  Ref 

Descriptors:  'Composting,  'Sludge  disposal, 
'Wastewater  treatment,  'Biodegradation,  Patho- 
gens, Temperature  control,  Public  health.  Econo- 
mies of  scale.  Cost  analysis.  Odor  control. 

Composting  primarily  directed  at  converting 
sewage  sludge  into  useful  or  easily  disposed  prod- 
uct was  unknown  in  the  United  States  about  15 
years  ago.  Since  then,  development  of  sludge  com- 
posting has  been  rapid  with  several  full-scale  oper- 
ations underway  and  more  in  the  design  stage. 
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Presently  the  most  successful  sewage  sludge  com- 
posting operations  are  both  simple  and  flexible  in 
design  and  operation,  and  are  based  on  the  static- 
aerated  pile  and  window  techniques.  For  pathogen 
control  it  is  recommended  that  the  temperature  of 
the  composting  sludge  be  at  55  degrees  C  or  above 
for  a  minimum  of  two  days.  Composting  by  either 
of  these  two  methods  takes  a  minimum  of  21  days. 
Within-vessel  composting  may  be  better  able  to 
control  important  parameters,  so  that  the  time 
period  can  be  reduced  to  one  week  or  even 
shorter.  Additionally,  effective  odor  control,  mini- 
mum labor,  and  low  maintenance  are  among  the 
advantages  claimed  for  within-vessel  composting. 
Review  of  European  within-vessel  systems  indicate 
that  these  processes  work,  but  they  all  appear  to  be 
expensive.  The  processes  show  little  economy  of 
scale,  so  costs  per  ton  do  not  decrease  much  as 
plant  scales  increases.  Nevertheless,  it  is  evident 
that  within-vessel  processes  for  sludge  composting 
are  successful  and  worthy  of  consideration  by  mu- 
nicipalities. (Moore-SRC) 
W81-03628 


CURRENT  RESEARCH  ON  LAND  DISPOSAL 
OF  MUNICIPAL  SOLID  WASTES, 

Environmental  Protection  Agency,  Cincinnati, 
OH. 

N.  B.  Schomaker,  J  V.  Klingshirn,  and  M.  A. 
Gualtieri. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  Environmental  Protection 
Agency  Report  EPA-600/9-81-002a,  March,  1981, 
p  vii-xii. 

Descriptors:  *Municipal  wastes,  *Land  disposal, 
*Leachates,  *Landfills,  'Pollutants,  Waste  dispos- 
al, Remedies,  Decomposition,  Cost  analysis,  Water 
pollution  control.  Water  pollution  prevention. 
Liners,  Industrial  wastes.  Wastewater  disposal, 
Groundwater  pollution. 

The  current  EPA  municipal  solid  waste  disposal 
research  program  has  been  divided  into  three  gen- 
eral areas:  pollutant  predictions  for  current  landfill 
techniques;  alternatives  to  current  landfill  disposal 
techniques;  and  remedial  action  for  minimizing 
pollutants  from  unacceptable  sites.  The  research 
activities  in  these  three  general  areas  are  classified 
into  five  categories:  leachate  forecasting,  con- 
trolled decomposition,  co-disposal,  manuals  of 
practice,  and  economic  assessment.  Leachate  fore- 
casting includes  studies  to  predict  volume  and 
composition  of  leachates,  gas  production,  and  their 
migration  and  management.  Controlled  decompo- 
sition is  intended  to  control  the  quality  and  volume 
of  leachate  production  by  altering  the  decomposi- 
tion processes,  controlling  waste  leachability,  and 
use  of  liners/membranes/admixtures.  Studies  are 
being  conducted  on  co-disposal  of  municipal 
wastes  with  industrial  and  sewage  sludges,  with 
leachate  quality  control  or  recirculation.  Manuals 
of  practice  are  being  developed  concerning  the 
environmental  impacts  of  special  types  of  landfills, 
sampling  and  preservation  of  groundwater,  and  the 
use  of  gas  barriers  and  growth  of  trees  on  closed 
landfills.  An  effort  is  being  made  to  evaluate  the 
relative  importance  of  the  various  factors  affecting 
the  costs  of  sanitary  landfills,  in  order  to  identify 
the  least  costly  disposal  alternative  under  local 
conditions.  (Brambley-SRC) 
W81-03630 


LEACHATE  PRODUCTION  AND  MANAGE- 
MENT FROM  MUNICIPAL  LANDFILLS:  SUM- 
MARY AND  ASSESSMENT, 

Calscience  Research.  Inc.,  Huntington  Beach,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03631 


LEACHATE  PRODUCTION  BY  LANDFILLED 
PROCESSED  MUNICIPAL  WASTES, 

Systems  Technology  Corp.,  Xenia,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 
W81-03632 


RECOVERY  OF  FECAL-INDICATOR  AND 
PATHOGENIC  MICROBES  FROM  LANDFILL 
LEACHATE, 

Cincinnati  Univ.,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-03633 


WASTEWATER  TREATMENT  PLANT  RESID- 
UAL LANDFILLING:  A  CRITICAL  REVIEW, 

Calscience  Research,  Inc.,  Huntington  Beach,  CA. 
R.  J.  Stearns,  J.  C.  S,  Lu,  and  R.  D.  Morrison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81 -002a,  March,  1981,  p  55-66.  5  Fig,  4  Tab,  26 
Ref 

Descriptors:  *Landfills,  *Leachates,  'Wastewater 
facilities,  'Literature  review,  'Waste  disposal, 
Public  health.  Environmental  effects.  Municipal 
wastes.  Pollutants,  Organic  compounds,  Microor- 
ganisms, Heavy  metals.  Dissolved  sohds.  Patho- 
gens, Cost-benefit  analysis. 

A  literature  review  was  conducted  to  critically 
evaluate  the  landfiUing  of  wastewater  treatment 
plant  (WTP)  residuals.  Current  practices,  adverse 
environmental  and  public  health  impacts,  beneficial 
uses,  available  control  technology  and  manage- 
ment options  are  described  and  evaluated.  Existing 
literature  revealed  a  lack  of  information  regarding 
the  environmental  and  public  health  impacts  relat- 
ed to  WTP  residual  landfilling.  Epidemiological 
information  regarding  the  effects  of  WTP  residual 
landfilling  was  absent.  WTP  residual/refuse  co- 
disposal  and  sludge-only  narrow  trench  aherna- 
tives  represent  the  most  environmentally  accept- 
able of  the  landfilling  methods.  For  the  most  part, 
co-disposal  practices  pose  greater  environmental 
and  public  health  risks  than  conventional  munici- 
pal refuse  landfills.  Depending  on  the  residual 
treatment,  the  contaminants  include  organics, 
heavy  metals,  nitrate,  pathogens,  and  dissolved 
solids.  They  may  be  controlled  by  appropriate 
treatment  and  by  landfill  management.  Apart  from 
organic  and  microbiological  components,  leachates 
from  WTP  residual  landfills  (alone  or  co-disposal) 
are  not  unlike  municipal  refuse  landfill  leachates.  It 
is  apparent  that  the  practice  of  residual  disposal  in 
municipal  refuse  landfills  is  not  only  cost-effective, 
but  can  be  properly  managed  to  provide  protection 
of  the  environment  and  public  health.  (Brambley- 
SRC) 
W81-03634 


LEACHATE    AND    GAS    FROM    MUNICIPAL 
SOLID  WASTE  LANDFILL  SIMULATORS, 

SCS  Engineers,  Covington,  KY. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-03635 


CONTAINMENT    OF    HEAVY    METALS    IN 
LANDFILLS  WITH  LEACHATE  RECYCLE, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-03640 


CADMIUM  IN  FOLIAGE  ALTERS  PLANT  RE- 
SPONSE TO  TOBACCO  MOSAIC  VIRUS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

R.  Harkov,  and  E.  Brennan. 

Journal  of  the  Air  Pollution  Control  Association, 

Vol  31,  No  2,  p  166-167,  February,  1981.  4  Tab,  20 

Ref 

Descriptors:  'Cadmium,  'Land  disposal,  'Phyto- 
toxicity,  Plant  pathology.  Plant  growth.  Plant  vir- 
uses. Viruses.  Sludge  disposal.  Wastewater  dispos- 


The  impact  of  cadmium  occurring  in  fields  where 
sewage  sludge  had  been  applied  was  examined. 
Specifically,  the  effect  of  low  levels  of  Cd  on  the 


development  of  tobacco  mosaic  virus  (TMV)  in 
bean  and  tobacco  plants  was  studied.  Bean  seed- 
ings  were  placed  in  plastic  pots  and  fed  a  nutrient 
solution  containing  Cd  at  0,  0.50,  0.75,  or  2.0 
micrograms  per  milliliter  as  CdC12  daily.  Tobacco 
seedlings  were  transplanted  to  pots  and  treated 
with  a  complete  nutrient  solution  similarly  contain- 
ing Cd  as  CdC12.  The  Cd  concentration  in  bean 
foliage  was  a  function  of  the  Cd  concentration  of 
the  nutrient  solution.  When  the  foliar  content  ex- 
ceeded 14.8  micrograms  per  gram,  the  plants  ex- 
hibited symptoms  of  toxicity  due  to  Cd.  The  tobac- 
co experiment  using  the  Samsun  NN  cultivar 
showed  that  Cd  concentrations  in  tobacco  foliage 
were  dependent  on  the  Cd  concentration  in  the 
nutrient  solution.  Even  when  the  Cd  concentration 
was  as  high  as  254  micrograms  per  gram,  no  visible 
toxic  symptoms  were  noted.  The  number  of  local 
lesions  attributable  to  TMV  at  0.75  and  2.0  micro- 
grams per  milliliter  treatments  increased  signifi- 
cantly over  the  plants  without  Cd.  No  evidence  of 
an  interaction  between  Cd  treatment  and  TMV 
was  noted.  (Baker-FRC) 
W81-03754 


RE-UTILIZATION  OF  MUNICIPAL 

WASTEWATER  SLUDGES  -  METALS  AND  NI- 
TRATE, 

California  Univ.,  Riverside. 

A.  C.  Chang,  A.  L.  Page,  and  F.  T.  Bingham. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  237-245,  February,  1981.  9  Tab,  33 
Ref 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
'Trace  metals,  Crop  yield.  Waste  disposal.  Land- 
fills, Soil  amendments,  Nitrogen,  Soil  contamina- 
tion, Heavy  metals,  Phytotoxicity,  Cadmium,  Hy- 
drogen ion  concentration,  Public  health.  Nitrate, 
Land  application.  Agriculture. 

The  most  commonly  practiced  method  of  munici- 
pal waste  water  sludge  disposal  or  reuse  in  the 
United  States  is  land  application.  The  potential 
impact  of  trace  metal  elements  associated  with  land 
reutilization  of  waste  water  sludges  was  evaluated 
in  field  and  laboratory  tests.  Results  showed  that 
nitrogen  and  heavy  metals,  especially  cadmium, 
are  most  likely  to  limit  cropland  reception  of 
sludges.  In  sludge-treated  soils,  there  is  a  potential 
for  heavy  metals  to  accumulate  through  repeated 
applications  to  levels  that  may  become  phytotoxic. 
Consumers  may  be  exposed  to  elevated  levels  of 
potentially  hazardous  trace  metals  even  before  det- 
rimental effects  to  crops  are  detected.  The  accu- 
mulation of  cadmium,  zinc  and  nickel  is  governed 
largely  by  soil  pH.  When  soils  become  acidic,  these 
elements  present  in  sludge  could  seriously  reduce 
crop  yields.  Under  carefully  controlled  soil  condi- 
tions, repeated  sludge  application  may  be  utilized 
without  damage  to  crops.  (Geiger-FRC) 
W81-03758 


EXPERIENCES    WITH    RUNOFF    CONTROL 
SYSTEMS  IN  INDIANA, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-03771 


APPLYING      SLUDGE      AT      AGRONOMIC 

RATES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 
Engineering. 

R.  K.  White,  and  R.  E.  Brown. 
BioCycle,  Vol  22,  No  1,  p  20-24,  January/Febru- 
ary, 1981.  7  Tab,  2  Ref 

Descriptors:  'Sludge,  'Land  application,  'Farm 
management.  Cultivated  lands.  Land  spreading. 
Slurries,  Sludge  cake,  Ohio. 

Most  of  the  land  application  systems  in  Ohio  are 
applying  sewage  sludge  as  slurry  to  cropland.  De- 
fiance, Lima,  Clermont  County,  and  Medina 
County  all  successfully  utilize  slurry  systems. 
While  the  city  of  Defiance  has  publicly  owned 
farm  land,  the  other  three  truck  their  slurry  to 
farmer  owned  land.  Clermont  County  uses  rotating 
biological  discs  to  treat  its  wastewater,  while  the 
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other  three  use  activated  sludge.  The  four  cities  all 
have  educational  programs  to  inform  citizens  and 
farmers.  Also,  most  municipalities  have  to  institute 
an  industrial  clean-up  program  to  reduce  the  heavy 
metals  concentrations  in  the  sludge.  Trained  per- 
sonnel haul  and  apply  the  sludge.  Timing  of  appli- 
cation is  coordinated  to  enable  efficient  utilization 
of  fertilizer  nutrients  as  well  as  to  meet  the  cities' 
disposal  needs.  Toledo  and  Columbus  have  sludge 
cake  application  systems.  In  the  Toledo  area,  50 
farmers  in  four  counties  within  a  35  mile  radius  of 
the  treatment  plant  provide  approximately  2000 
acres  per  year  of  land  for  sludge  application.  In 
Columbus,  23  farms  receive  sludge.  The  sludge 
cake  is  allowed  to  dry  before  incorporating  it  into 
the  soil.  (Small-FRC) 
W81-03818 


COLUMBUS      AERATION      SYSTEM      USES 
DRAINAGE  TUBING. 

BioCycle,  Vol  22,  No  1,  p  31,  January/February, 
1981. 

Descriptors:     'Composting,     *Aeration,     Sludge 
bulking.  Biological  treatment.  Sludge,  Tubes. 

Perforated  plastic  drainage  tubing  was  first  used  to 
aerate  composting  sludge  during  a  1971  study  at 
Beltsville,  Maryland.  The  tubing  had  been  original- 
ly installed  as  under-drains  at  that  site.  The  tubing 
has  most  recently  been  used  at  the  Columbus,  Ohio 
Southwesterly  Wastewater  Treatment  Plant.  Here, 
grid  systems  of  perforated  tubing  16  feet  by  134 
feet  are  laid  out  on  a  concrete  pad.  A  base  layer  of 
wood  chips  gives  higher  air  permeability  by  cover- 
ing the  grid.  Sludge  mixed  with  wood  chips  is 
piled  on  this  base.  The  sludge  pile  is  covered  with 
a  layer  of  finished  compost  for  insulation  and  odor 
control.  Air  is  drawn  down  through  the  pile  by  an 
exhaust  blower  attached  to  the  grid.  This  maintains 
an  oxygen  level  in  the  pile  of  5  to  15%  and  reduces 
moisture  content.  The  blower  operates  about  4  out 
of  every  20  minutes.  After  21  days  the  pile  is  torn 
down  by  a  front-end  loader  and  moved  to  a  curing 
pile.  Because  the  tubing  is  relatively  inexpensive,  it 
is  replaced  each  time.  If  unloading  is  performed 
slowly  and  carefully,  the  tubing  can  be  saved  for 
reuse.  (Small-FRC) 
W81-03819 


COMPOSTING  SEWAGE  SLUDGE  IN  PUERTO 
RICO, 

E  and  A  Environmental  Consultants,  Inc.,  Sharon, 
MA. 

J.  E.  Alpert,  W.  Taffel,  and  E.  Epstein. 
BioCycle,  Vol  22,  No  1,  p  25-30,  January/Febru- 
ary, 1981.  2  Fig,  17  Tab. 

Descriptors:  'Composting,  'Feasibility  studies, 
•Sludge,  Marketing,  Site  selection,  Pilot  plants, 
Estimated  costs,  'Puerto  Rico. 

A  study  on  the  feasibility  of  using  composting  to 
process  sewage  sludge  before  its  final  disposal  in 
Puerto  Rico  is  reported.  Phases  of  the  study  in- 
cluded preliminary  data  collection,  pilot  compost- 
ing trials,  compost  market/utilization  studies,  and 
economic  data  collection.  The  trials  demonstrated 
that  sludges  of  this  region  can  be  successfully 
composted,  whether  they  are  dry  or  wet,  digested 
or  raw.  Bulking  agents  can  be  used  to  obtain  the 
desired  aeration  properties.  The  economic  analysis 
evaluated  six  different  dewatering  alternatives, 
four  siting  alternatives,  and  three  management  op- 
tions. Annual  costs  of  compost  scenarios  ranged 
from  $77,165  to  a  high  of  $268,000.  It  costs  about 
$18.08/cu  m  of  sludge  to  compost  the  material.  Of 
this  cost,  37.5%  is  related  to  dewatering  the  mate- 
rial. Landfilling,  incineration  and  ocean  dumping 
were  judged  not  suitable  for  future  use.  (Small- 
FRC) 
W81-03820 


SEASONAL  GROWTH  AND  ACCUMULATION 
OF  NITROGEN,  PHOSPHORUS,  AND  POTAS- 
SIUM BY  ORCHARDGRASS  IRRIGATED 
WITH  MUNICIPAL  WASTE  WATER, 

Cold    Regions   Research    and    Engineering    Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  3C. 

W81-03828 


INTERACTION  BETWEEN  HIGH  LEVELS  OF 
APPLIED  HEAVY  METALS  AND  INDIG- 
ENOUS SOIL  MANGANESE, 

Science  and  Education  Administration,  Beltsville, 

MD.  Fruit  Lab. 

For  primary  bibliographic  entry  see  Field  3C. 

W81-03829 


LAND  SPREADING  OF  SEWAGE  SLUDGE, 

J.  F.  P.  Engelbrecht. 

Civil  Engineer  in  South  Africa,  Vol  22,  No  12,  p 

405,  407,  December,  1980. 

Descriptors:  'Land  disposal.  Sludge,  'Sludge  dis- 
posal, Sewage  bacteria,  Wastewater  disposal. 
Heavy  metals.  Plant  growth,  Bacteria,  Diseases, 
Microorganisms,  Seepage,  'South  Africa. 

Currently  in  South  Africa  much  of  the  sewage 
sludge  is  disposed  of  by  land  application.  The 
rapidly  increasing  industrialization  of  society  in  the 
area  is  causing  an  increased  concentration  of  heavy 
metals  and  other  toxic  substances  in  this  sludge. 
Studies  are  being  made  of  any  possible  harmful 
effects  to  plants,  animals,  and  people  from  the 
presence  of  these  substances  on  the  land.  The 
microbiological  quality  of  the  seepage  in  the  soil- 
sludge  is  also  being  monitored  to  establish  the 
distribution  and  movement  of  bacteria  in  the  soil 
and  in  plants.  Experiments  using  lysimeters  and 
small  plots  of  land  are  being  carried  out  also.  Five 
levels  of  sludge  application  were  made  to  test  plots 
on  which  vegetables  were  grown.  Analyses  for 
chemicals  and  microbiological  findings  are  being 
carried  out  on  dried,  digested  sewage  sludge,  the 
soil  in  the  lysimeters  and  the  soil  in  the  beds,  and 
the  harvested  plant  material.  After  a  period  of  one 
year  no  relationships  have  been  established  be- 
tween the  level  of  sludge  application  and  the  con- 
centration of  heavy  metals  in  the  seepage.  As  of 
yet  no  evidence  has  been  found  regarding  contami- 
nation of  plants  or  seepage  by  the  addition  of 
dried,  digested  sewage  sludge.  Research  will  con- 
tinue on  this  project  for  a  total  of  five  years, 
beginning  in  1978.  (Baker-FRC) 
W81-03881 


DEEP  WELL  INJECTION:  A  VIABLE  ALTER- 
NATIVE TO  OCEAN  OUTFALLS, 

Water  Well  Journal,  Vol  34,  No  3,  p  56-58,  March, 
1980. 

Descriptors:  'Deep  wells,  'Injection  wells,  Waste 
disposal.  Capital  costs.  Operating  costs.  Municipal 
wastewater.  Coastal  aquifers,  'Florida, 
'Wastewater  disposal. 

In  Florida,  deep  well  injection  is  gaining  attention 
as  a  means  of  sewage  disposal  other  than  ocean 
outfall.  Florida's  natural  underground  formation  of 
limestone  and  dolomite  together  with  a  1000  ft 
confining  stratum  provide  the  conduit  and  an  im- 
permeable barrier  to  prevent  the  effluent  from 
polluting  groundwater.  A  95%  treated  effluent  is 
pumped  into  caverns  in  the  Hmestone/dolomite 
zone  at  a  rate  of  10,000  gallons  per  minute.  It  seeps 
through  the  upper  and  lower  Florida  Aquifer  and 
ultimately  to  the  Atlantic  Ocean.  With  this 
method,  there  is  no  beach  pollution.  Also,  bluefish 
have  been  seen  in  the  intercoastal  waterway  for  the 
first  time  in  years.  Deep  well  injection  is  one-tenth 
as  costly  as  ocean  outfall  to  install  and  only  one- 
hundredth  as  costly  to  maintain.  Deep  well  injec- 
tion is  successful  in  several  Florida  communities: 
West  Palm  Beach,  Sarasota,  St.  Petersburg,  and 
Vero  Beach.  (Small-FRC) 
W81-03885 

DISAPPOINTMENT  OF  THE  SEVENTIES,  EX- 
PECTATIONS OF  THE  EIGHTIES, 

Weston  (Roy  E.),  Inc.,  West  Chester,  PA. 

A.  W.  Breidenbach,  P.  B.  Lederman,  and  R.  B. 

Pojasek. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  152-154,  February,  1981. 

Descriptors:  'Solid  waste  disposal,  'Water  pollu- 
tion prevention.  Water  quality  management.  Land- 
fills, Leaching,  Waste  disposal.  Public  health, 
'Waste  management,  Management  planning. 
Groundwater  pollution. 


Hazardous  and  nonhazardous  wastes  may  be 
viewed  as  a  product  of  society  and  its  demands.  In 
the  last  half  century,  many  advances  have  been 
made  in  providing  for  the  material  needs,  comfort, 
and  well-being  of  society.  As  a  result  of  this  stand- 
ard of  living  more  wastes  have  been  generated  and 
must  be  managed.  Past  theories  of  planning  gener- 
ally paid  Httle  attention  to  the  consequences  of 
waste  disposal  on  land.  The  leaching  of  harmfiil 
substances  from  landfill  sites  often  caused  contami- 
nation of  groundwater.  In  the  late  1960's,  concern 
with  public  health  and  esthetics  increased,  and 
more  sophisticated  methods  of  environmental  anal- 
ysis were  developed.  In  the  past,  wastes  have 
generally  been  disposed  of  in  the  solid  form,  but 
new  methods  are  rapidly  changing  this  situation.  It 
is  suggested  that  progress  can  be  made  in  the 
1980's  if  the  knowledge  gained  from  past  mistakes 
is  utilized.  (Geiger-FRC) 
W81-03896 


OCEAN  DUMPING  OUT  -  WET  AIR  TREAT- 
MENT IN, 

M.  Garbrecht. 

Consulting  Engineer,  Vol  56,  No  3,  p  134,   136, 

March,  1981. 

Descriptors:  'Wet  air  oxidation,  'Sludge  disposal. 
Treatment  plants.  Wet  oxidation  process,  Munici- 
pal wastes.  Ocean  dumping.  New  Jersey. 

A  wet  air  oxidation  facility  is  under  construction  in 
Northern  New  Jersey  to  replace  the  ocean  dump- 
ing of  600,000  tpd  of  sewage  sludge.  The  facility 
will  sterilize  the  sludge,  reduce  its  volume,  and 
break  up  the  gelatinous  composition  which  makes 
the  sludge  difficult  to  dewater.  A  third  phase  of 
the  project  will  replace  an  existing  prirnary  treat- 
ment works  with  new  primary  clarification  equip- 
ment. Between  575  and  787  tpd  of  sewage  solids 
will  go  to  a  battery  of  12  wet  oxidation  units.  Heat 
exchangers  will  transfer  heat  from  the  outgoing 
sludge  flow  to  preheat  the  feed.  Thus  the  units  can 
operate  without  outside  steam  once  the  operating 
temperature  is  reached.  Sludge  filter  cake  will  be 
stockpiled  until  a  combustion  plant  is  operational. 
Much  of  the  new  facility  will  be  underground. 
(Small-FRC) 
W8 1-03904 


BACTERIAL  BED  CONSUMES  PHENOL, 

D.  Dempster. 

Canadian  Chemical  Processing,  Vol  65,  No  1,  p  36- 

37,  February  13,  1981. 

Descriptors:  'Phenol,  'Bacteria,  'Fuel,  Synthetic 
fuel  industry,  Industrial  wastes.  Wastewater  treat- 
ment. Microorganisms,  'Waste  disposal. 

A  major  disposal  problem  for  the  synthetic  fuel 
(synfuel)  industry  has  been  phenol,  which  is  pro- 
duced during  the  production  of  synthetic  fuels 
from  coal  feedstocks.  Phenol  is  an  extremely  cor- 
rosive substance,  and  can  contaminate  drinking 
water  supplies  when  discharged  into  rivers  and 
streams.  The  current  treatment  of  phenol  calls  for 
it  to  be  passed  through  sludge  activated  with  Pseu- 
domonas  to  render  it  environmentally  safe.  This 
process  is  messy,  expensive,  and  requires  huge 
tanks  of  sludge.  A  special  strain  of  bacterium  is 
being  studied,  as  it  appears  to  consume  the  phenol. 
By  exposing  the  waste  to  colonies  of  Pseudomonas 
which  are  attached  to  inert  particles,  the  removal 
process  is  made  much  simpler,  cheaper  and  easier 
to  handle.  The  mixture  of  inert  pellets  and 
wastewater  forms  a  semi-fluidized  bed,  with  the 
upper  section  in  agitation  and  the  lower  section 
compact.  The  effective  bacterial  action  takes  place 
in  the  packed  part  of  the  bed,  at  the  bottom. 
(Baker-FRC) 
W8 1-03905 


PLOW  SLUDGE  UNDER, 

Dallas  City  Water  Utilities  Dept.,  TX. 

I.  M.  Rice. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p  60, 

62,  64,  65,  67,  68,  September,  1980.  2  Fig,  6  Tab. 

Descriptors;  'Sludge  disposal,  'Soil  amendments, 
'Dredging,  Lagoons,  Wastewater  treatment.  Dis- 
posal, Ultimate  disposal,  'Dallas,  Texas. 
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Plowing  sludge  into  the  ground  has  proved  effec- 
tive during  three  years  of  study  by  the  Dallas, 
Texas,  waste  water  treatment  plant.  Digested 
sludge  dredged  from  lagoons  was  injected  beneath 
the  soil  surface  by  tractors.  The  operation  is 
weather  dependent;  application  cannot  be  done 
when  the  ground  is  wet.  To  dispose  of  100  tons  per 
day  produced  by  the  plant,  a  redundancy  in  equip- 
ment and  personnel  is  necessary  to  take  advantage 
of  favorable  days.  A  total  area  of  500  acres  is 
projected.  To  date  the  best  application  rate  was 
448  dry  tons  of  sludge  applied  the  week  of  June  17, 

1979,  compared  with  644  dry  tons  of  sludge  pro- 
duced. No  significant  change  in  groundwater  qual- 
ity was  detected  between  Fall   1978  and  Spring 

1980.  (Cassar-FRC) 
W8 1-03927 


PROBLEMS  PLAGUE  HAZARDOUS  WASTE 
DISPOSAL, 

Wei  (Norman  S.)  and  Associates,  Ltd.,  Toronto 

(Ontario). 

N.  S.  Wei. 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p  54, 

56,  February,  1980. 

Descriptors:  'Waste  disposal,  *ChemicaI  wastes, 
•Hazardous  wastes,  Costs,  Industrial  wastes.  Land- 
fills, Social  aspects.  Disposal,  Great  Lakes,  Politi- 
cal aspects.  Water  pollution  sources.  Governments, 
Ultimate  disposal. 

Establishment  of  hazardous  waste  disposal  sites  is 
hampered  by  community  resistance,  inadequate 
facilities,  and  lack  of  funds.  Several  case  studies 
illustrate  these  difficulties.  The  Minnesota  Pollu- 
tion Control  Agency  had  to  return  a  $3.7  million 
grant  to  EPA  after  the  public  strongly  opposed 
four  proposed  sites  for  a  chemical  waste  landfill.  In 
Ontario  a  private  waste  disposal  firm  was  refused 
permission  to  operate  a  disposal  site  after  43  public 
hearing  sessions.  Although  test  incineration  of 
PCBs  in  Mississauga,  Ontario,  destroyed  99.98%  of 
the  material,  local  residents  blocked  further  burn- 
ing. The  wastes  are  currently  being  stored.  A 
similar  situation  occurred  in  Detroit.  Agreement 
on  the  environmental  hazards  of  industrial  wastes, 
benefits  of  industrial  development,  and  the  govern- 
ment's role  must  be  reached  among  all  parties 
concerned-industry,  public,  and  government. 
(Cassar-FRC) 
W8 1-03947 

5F.  Water  Treatment  and 
Quality  Alteration 


A  STUDY  TO  IDENTIFY  THE  POTENTIAL  OF 
NATURALLY  OCCURRING  ZEOLITES  FOR 
REMOVING  HEAVY  METALS  FROM  WATER, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
M.  J.  Semmens. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-2 15667, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Minnesota  Water  Resources  Center,  University  of 
Minnesota  Project  Completion  Report,  March  31, 
1981.  162  p,  84  Fig,  21  Tab,  28  Ref  OWRT-B-150- 
MINN(l),  14-31-0001-5013. 

Descriptors:  'Zeolites,  'Heavy  metals,  'Water 
treatment,  'Water  quality,  'Water  pollution  con- 
trol. Water  pollution.  Copper,  Cadmium,  Trace 
elements.  Impaired  water  quality.  Water  quality 
control.  Quality  control.  Adsorption,  Uptake,  Pol- 
lution load.  Environmental  protection.  Population 
exposure,  Water  pollution  treatment,  Pollution  pre- 
vention. Pollutants. 

Extensive  studies  were  conducted  to  characterize 
the  heavy  metal  (cadmium  (Cd)  and  copper  (Cu) 
removal  behavior  of  clinoptilolite  (CL)).  Acidic  or 
alkaline  pretreatment  of  CL  appeared  to  increase 
its  capacity,  as  measured  by  sodium  displacement 
by  potassium.  Calcium  was  found  to  be  a  major 
competing  cation  for  Cd  and  Cu  exchange  by  CL, 
and  was  difficult  to  displace  from  CL  entirely. 
Isotherm  studies  at  two  CL  particle  sizes  showed 
no  significant  difference  in  metal  behavior,  indicat- 
ing exchange  was  not  a  surface-controlled  reac- 


tion. Column  tests  (using  CL  and  synthetic  strong/ 
weak  acid  resins)  for  Cd  and  Cu  removal,  designed 
from  batch  isotherm  study  results,  were  conducted 
to  identify  the  effect  of  several  parameters  on 
metal  removal  performance.  Column  results  using 
alkaline-pretreated  (one  molar  NaOH  for  a  day) 
CL  showed  excellent  agreement  with  the  batch 
isotherm  data.  Regeneration  of  Cd-laden  CL 
showed  a  rapid  initial  Cd  release  was  observed 
unless  NaCl  was  added.  Regeneration  of  the  Cd- 
laden  synthetic  resins  could  be  accomplished  com- 
pletely and  the  extended  tailing  of  Cd  release  seen 
with  Cd-laden  CL  did  not  occur.  (Zielinkski-IPA) 
W8 1-03608 


CORROSION  INHIBITION, 

Petrolite  Corp.,  St.  Louis,  MO.  (Assignee). 

F.  J.  Hartke. 

U.S.  Patent  No  4,212,842,  8  p,  3  Fig,  3  Tab,  12  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  3,  p  1031-1032,  July  15,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Corrosion  control.  Industrial 
water.  Recycling,  Sea  water.  Chemical  reactions. 

A  method  of  inhibiting  corrosion  in  an  aqueous 
system  including  fresh  water,  brine,  sea  water,  etc., 
comprises  adding  an  aqueous  insoluble  corrosion 
inhibitor  which  in  salt  form  is  soluble,  the  pH  of 
the  aqueous  system  being  sufficient  to  hydrolyze 
the  salt  so  as  to  disperse  the  insoluble  corrosion 
inhibitor  itself  as  fine  droplets  which  coat  the  metal 
with  a  corrosion  inhibiting  film.  It  has  now  been 
discovered  that  salts  of  such  heterocyclic  amines 
make  excellent  corrosion  inhibitors  when  em- 
ployed in  aqueous  systems  having  a  pH  above  and 
about  6.  When  such  heterocyclic  amine  salts  are 
dissolved  in  aqueous  systems  having  a  pH  in  excess 
of  about  6,  hydrolysis  of  the  salt  takes  place  and 
the  heterocyclic  amine  itself  comes  out  of  solution 
as  a  very  fine  dispersion  which  coats  the  metal  to 
be  protected  with  a  uniform  tenacious  corrosion 
inhibiting  film.  (Sinha-OEIS) 
W8 1-03667 


FILTER, 

Universal  Water  Systems,  Inc.,  Chicago,  IL.  (As- 
signee). 

A.  Van  Meter,  and  W.  J,  Gartner. 
U.S.  Patent  No  4,212,743,  7  p,  6  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  3,  p  1008,  July  15,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control.  Filtration,  Filters,  Odor,  Taste, 
Domestic  water.  Activated  carbon. 

A  filter  cartridge  for  use  in  filters  or  water  filters 
particularly,  includes  an  inlet  for  water  to  be  puri- 
fied and  an  outlet  for  filtered  water.  Partitions 
within  the  cartridge  define  an  elongated,  tortuous 
water  flow  path  between  the  inlet  and  outlet.  Filter 
pads  and  activated  carbon,  or  another  suitable  ab- 
sorbent material,  is  disposed  in  the  flow  path.  The 
cartridge  of  this  invention  provides  effective  odor 
and  taste  filtering  of  the  water  because  the  water 
passes  over  a  large  area  of  filter  surface  as  it  travels 
from  the  inlet  to  the  outlet.  (Sinha-OEIS) 
W8 1-03668 


DESTRUCTION  METHOD  FOR  THE  WET 
COMBUSTION  OF  ORGANICS, 

Hydroscience,  Inc.,  Emerson,  NJ.  (Assignee). 
R.  A.  Miller. 

U.S.  Patent  No  4,212,735,  5  p,  3  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  3,  p  1005,  July  15,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Industri- 
al water.  Organic  wastes.  Oxidation,  Catalysts, 
Chemical  reactions,  Hydrogen  ion  concentration. 

The  method  of  oxidizing  organic  compounds,  such 
as  1,3,5-trichlorobenzene,  in  an  aqueous  system  of 
pH  not  more  than  about  4  is  described.  The 
method  comprising  oxidizing  the  organic  com- 
pound by  contacting  the  compound  with  an  oxidiz- 
ing agent,  such  as  air,  in  the  aqueous  system  in  the 
presence  of  a  catalytic   amount   of  a  cocatalyst 


system,  is  improved  by  using  as  the  cocatalyst 
system  a  catalytic  combination  of  nitrate  ions.  At 
least  one  of  either  bromide  ions  or  iodide  ions,  and 
transition  metal  ions  of  at  least  one  transition  metal 
has  two  or  more  oxidation  states,  such  as  vanadium 
ions.  This  cocatalyst  system  enhances  the  rate  of 
oxidation  of  the  organic  compounds.  (Sinha-OEIS) 
W8 1-03669 


INHIBITING  SCALE  WITH  AMINO-PHOS- 
PHONIC-SULFONIC  ACIDS, 

Petrolite  Corp.,  St.  Louis,  MO.  (Assignee). 

D.  Redmore,  and  F.  T.  Welge. 

U.S.   Patent   No  4,212,734,   8  p,   3   Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

996,  No  3,  p  1005,  July  15,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Scaling, 
'Demineralization,  Inhibition,  Chemical  reactions, 
Oxides,  Inhibitors. 

The  invention  relates  to  compounds  characterized 
by  the  presence  of  N-methyl,  or  substituted 
methyl,  phosphonic  acid  and  N-propylenesulfonic 
acid  groups.  These  compounds  contain  at  least  one 
or  more  of  each  group  and  are  bonded  to  the  same 
or  different  amino  groups.  They  are  derived  by 
reacting  an  amine  with  both  propane  sultone  and 
with  a  carbon  yl  compound,  such  as  formaldehyde, 
and  phosphorous  acid  or  its  equivalent.  A  process 
for  inhibiting  scale  comprises  employing  threshold 
amounts  of  the  compositions  of  this  invention.  In 
general  it  is  preferred  that  at  least  50%  but  prefer- 
ably at  least  80%  of  the  nitrogen-bonded  hydro- 
gens of  the  polyamine  be  replaced  by  solfonate  or 
phosphonate  groups.  Scale  formation  from  aqueous 
solutions  containing  an  oxide  variety  of  scale  form- 
ing compounds,  such  as  calcuim,  barium  and  mag- 
nesium carbonate,  sulfate,  silicate,  oxalates,  phos- 
phates, hydroxides,  fluorides  and  the  like  are  inhib- 
ited by  the  use  of  threshold  amounts  of  the  compo- 
sition of  this  invention  which  are  effective  in  small 
amounts,  such  as  less  than  100  ppm  and  are  prefer- 
ably used  in  concentrations  of  less  than  25  ppm. 
(Sinha-OEIS) 
W8 1-03671 


METHOD  OF  AND  APPARATUS  FOR  TREAT- 
ING WATER, 

B.  Sway. 

U.S.  Patent  No  4,21 1,649,  6  p,  6  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  2,  p  620,  July  8,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Domes- 
tic water,  Metals,  Separation  techniques.  Filtration, 
Activated  carbon.  Equipment. 

A  housing  or  porous  water-permeable  material 
containing  granular  water-treatment  particles  is  im- 
mersed in  a  quantity  of  water,  and  means  are 
provided  for  effecting  circulation  of  the  water 
through  the  housing  whereby  certain  chemicals  are 
removed  from  the  water.  The  device  utilizes  a 
metered  quantity  of  one  or  materials  which  have 
been  selected  to  remove  certain  specific  products 
from  the  water,  and  after  this  material  has  been 
used  once,  or  at  the  most  several  times,  it  is  dis- 
carded thereby  preventing  the  growth  of  undesira- 
ble bacteria.  (Sinha-OEIS) 
W8 1-03680 


ACTIVATED  OXYGEN  PRODUCT  AND 
WATER  TREATMENT  USING  SAME, 

A.  J.  Pincon. 

U.S.  Patent  No  4,214,962,  9  p,  7  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  5,  p  1784,  July  29,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
purification,  'Irradiation,  'Oxygen,  Properties, 
Surface  tension.  Disinfection,  Desalination,  Acti- 
vated oxygen. 

An  activated  oxygen  product  is  produced  by  irra- 
diating oxygen  with  electromagnetic  radiation  of 
wavelength  less  than  200  nonometers,  and  having 
an  unusually  high  oxidation  potential  and  unique 
spectral  properties.  The  product  may  be  used  to 
treat   water  in  order  to  reduce  surface  tension. 
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oxidize  wastes,  reduce  manganous  ion  concentra- 
tion, and  disinfect  water  without  creating  carcino- 
gens. The  product  obtained  by  irradiation  of 
oxygen  or  air  is  an  activated  form  of  oxygen,  the 
precise  chemical  identity  of  which  is  not  yet 
known.  However,  the  product  can  be  identified  by 
its  properties,  which  also  serve  to  demonstrate  its 
novelty.  The  product  is  negatively  charged. 
(Sinha-OEIS) 
W8 1-03694 


WATER  COLLECTING  AND  DISTRIBUTING 
APPARATUS  DISPOSED  IN  A  LOWER  POR- 
TION OF  HIGH  SPEED  FILTER  BASIN, 

Mitsui   Shipbuilding   and   Engineering   Co.    Ltd., 

Tokyo  (Japan). 

K.  Sasano,  and  I.  Shiramasa. 

U.S.  Patent  No  4,214,992,  6  p,  5  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

996,  No  5,  p  1793,  July  29,  1980. 

Descriptors:  *Patents,  'Water  treatment,  'Water 
quality  control,  'Filtration,  Filters,  Flow  control, 
Aeration,  Equipment,  Backwashing. 

According  to  the  water  collecting  and  distributing 
apparatus  of  the  invention,  which  is  disposed  in  a 
lower  portion  of  a  filter  basin,  not  only  collection 
of  filtered  water  or  filtrate  and  distribution  of  raw 
water  or  back  wash  water  but  also  dispersing  of 
scouring  air  can  be  accomplished.  For  attaining 
this,  a  flow  passage  for  water  and  air  and  a  water 
dispersing  chamber  are  formed  in  blocks  placed  in 
the  lower  portion  of  the  filter  basin  and  appropri- 
ate holes  are  formed  in  the  partition  wall  between 
the  flow  passage  and  dispersing  chamber  and  the 
top  walls  of  the  flow  passage  and  dispersing  cham- 
ber in  each  block.  The  flow  passage  is  formed  to 
have  a  trapezoidal  sectional  shape  in  each  block. 
(Sinha-OEIS) 
W81-03698 


PURIFYING  PLANT  FOR  WATER  TO  BE  VA- 
PORIZED IN  A  STEAM  GENERATOR  OF  A 
NUCLEAR  REACTOR, 

Kraftwerk  Union  A.G.,  Muelheim  an  der  Rhur 

(Germany,  F.R.). 

H-G.  Heitmann. 

U.S.  Patent  No  4,216,057,  4  p,  1  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

997,  No  1,  p  211,  August  5,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Water  purification.  Industrial 
water.  Filters,  Ion  exchange.  Recycling,  Steam 
turbines.  Nuclear  powerplants.  Nuclear  wastes, 
'Electromagnetic  filters. 

A  purification  system  for  water  to  be  vaporized  in 
a  steam  generator  of  a  nuclear  reactor  having  a 
feedwater  circulatory  loop  includes  an  electromag- 
netic filter  having  an  inlet  and  an  outlet  connected 
in  the  feedwater  circulatory  loop,  a  line  branching 
from  the  feedwater  circulatory  loop  downstream 
of  the  electromagnetic  filter  in  direction  of  feed- 
water  flow,  and  an  ion  exchange  filter  connected 
in  the  line.  An  objective  of  such  a  purifying  plant  is 
to  exclude  ion  oxide  deposits  as  much  as  possible 
from  the  steam  generating  system.  The  continuous 
operation  as  well  as  the  periodically  required  rins- 
ing operation  for  purifying  the  filter  bed  can  be 
effected  with  a  minimum  of  additional  plant  com- 
ponents provided  for  the  purification  operation. 
(Sinha-OEIS) 
W81-03701 


PROCESS  FOR  CLARIFYING  WATER, 

J.  L.  Land. 

U.S.  Patent  No  4,216,086,  5  p,  8  Tab,  12  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  1,  p  218,  August  5,  1980. 

Descriptors;  'Patents,  'Water  treatment,  'Water 
purification.  Water  quality  control,  Suspended 
solids,  Flocculation,  Separation  techniques.  Recy- 
cling, Polyvalent  cations. 

The  use  of  fusion-formed  compounds  of  polyvalent 
cations  with  aluminate,  alumino-borate  and  -ferrite 
anions  has  been  found  to  provide  improved  clarifi- 


cation methods  for  settling  aqueous  suspensions  of 
solids.  The  use  of  these  materials  has  been  found  to 
be  more  effective  than  the  use  of  the  correspond- 
ing conventional  mono-valent  cation  compounds. 
A  particularly  effective  form  of  these  clarifying 
agents  is  obtained  when  the  preparation  is  carried 
out  by  high  temperature  methods,  which  brings 
about  the  incipient  or  actual  fusion  of  the  materials. 
Recycling  of  the  once-used  clarifying  agents  is 
possible  when  using  these  materials,  especially 
when  the  flocculated  solids  are  incinerated  during 
the  ultimate  disposal  step.  The  process  produces  a 
satisfactorily  clear  supernatent  portion  which  may 
be  easily  removed  as  purified  water,  thus  greatly 
increasing  the  overall  capacity  of  existing  water 
purification  installations.  (Sinha-OEIS) 
W8 1-03704 


SCRUBBER  SCALE  PREVENTION, 

Dow  Chemical  Co.,  Midland,  MI.  (Assignee). 
R.  S.  Long,  and  J.  B.  Siemak. 

U.S.  Patent  No  4,216,087,  3  p,  11  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  1,  p  218,  August  5,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Scaling, 
Industrial  water,  Inhibition,  Inhibitors,  Calcium, 
Recirculated  water.  Scrubbers. 

It  has  been  discovered  that  a  concentrated  sodium 
hydroxide  solution  containing  a  calcium  inhibitor 
having  a  high  degree  of  solubility  can  be  employed 
in  the  gas  scrubbing  of  S02-containing  flue  gases 
to  maintain  the  requisite  alkalinity  and  to  control 
or  prevent  undesired  calcium  scaling.  The  method 
comprises  contacting  the  flue  gas  in  a  scrubber 
with  a  calcium-containing  aqueous  stream  mixed 
with  an  aqueous  solution  comprising  a  concentrat- 
ed sodium  hydroxide  and  a  2-hydroxyethyl  imino- 
diacetate  calcium  inhibitor  being  used  in  a  suffi- 
cient amount  to  maintain  the  pH  of  the  aqueous 
stream  between  about  5.5  and  about  7.5.  (Sinha- 
OEIS) 
W8 1-03705 


EXPANDING  COMPUTER  APPLICATIONS 
TO  REDUCE  ENERGY  CONSUMPTION, 

Greeley  and  Hansen,  Philadelphia,  PA. 
H.  D.  Gillman. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  140-143,  March,  1981.  8  Fig, 
8  Ref. 

Descriptors:  'Digital  computers,  'Electric  power 
demand,  'Treatment  facilities.  Electric  power 
costs,  Data  processing.  On-site  data  collections, 
Scheduhng. 

Although  digital  computer  systems  may  be  primar- 
ily assigned  to  data  processing,  displays,  and  con- 
trols for  treatment  functions,  the  computer  can  also 
provide  continuous  displays  of  energy  and  power 
usage  to  assist  the  treatment  plant  operator  in 
reducing  power  and  energy  demands.  The  comput- 
er can  be  programmed  to  calculate  and  display  the 
energy  charge,  fuel-adjustment  charge,  demand 
charge,  and  power  factor  adjustment.  Overall 
energy  usage  can  be  reduced  by  installing  energy 
efficient  equipment.  The  demand  charge  can  be 
reduced  by  reducing  and  smoothing  out  the 
demand  peaks  through  proper  scheduling  of  the 
load.  Loads  such  as  pumping  into  elevated  storage 
can  be  scheduled  for  off-peak  hours.  For  a  power 
survey,  the  computer  can  sample  all  the  sensed 
variables  and  store  time-tagged  trend  histories.  The 
CRT  (cathode  ray  terminal)  can  be  used  to  display 
a  plant  process  graphic.  For  example,  a  section  of 
the  plant  switch-gear  can  be  displayed,  showing 
the  status  of  all  circuit  breakers.  Microprocessor- 
based  monitors  and  controllers  of  energy  are  now 
on  the  market.  (Small-FRC) 
W81-03755 


ON    THE    MARGINAL    COST    OF    WATER 
SUPPLY, 

Johns  Hopkins  Univ.,   Baltimore,   MD.   Dept.   of 

Applied  Economics. 

S.  H.  Hanke. 

Water/Engineering  and  Management,  Vol  128.  No 

2,  p  60-63,  68,  February,  1981.  1  Fig,  8  Tab,  7  Ref 


Descriptors:  'Marginal  costs,  'Water  supply,  'Sea- 
sonal variation,  Costs,  'Water  use.  Economic  as- 
pects, Utilities,  Water  rates. 

The  marginal  costs  for  the  Spring  Valley  Water 
Company  were  calculated  using  the  concepts  de- 
veloped by  Turvey.  First,  the  permanent  incre- 
ments in  water  use  over  a  time  period  were  esti- 
mated. Then,  investments  required  to  meet  the 
growth  in  water  use  were  forecast.  For  Spring 
Valley,  these  investments  entailed  the  construction 
of  a  reservoir  and  the  associated  transmission  and 
water  treatment  facilities.  Using  a  real,  inflation- 
free  rate  of  interest  of  8.5%,  marginal  costs  were 
calculated  to  be  $53.45/100  cu  ft.  If  instead  of 
averaging  marginal  costs  over  the  entire  year, 
costs  are  calculated  for  a  winter  and  a  summer 
season,  the  annual  winter  marginal  cost  was 
$33.93/1000  cu  ft  and  the  annual  summer  marginal 
cost  was  $76.52/1000  cu  ft.  Simulation  with  annual 
marginal  cost  rates  or  seasonal  marginal  costs  rates 
can  indicate  whether  new  investments  in  the  sys- 
tem's capacity  are  justified  and  whether  sufficient 
revenues  will  be  generated  in  the  coming  year.  A 
seasonal  change  in  the  price  of  water  could  be 
used.  A  full-scale  simulation  of  marginal  cost-rate 
structure  and  an  investigation  of  its  impacts  is 
recommended.  (Small-FRC) 
W81-03793 


IMPACT  OF  EXPANDING  REGULATORY  CLI- 
MATE ON  WATER  UTILITY  FINANCING 
PROGRAMS, 

R.  A.  Pavia. 

Water/Engineering  and  Management,  Vol  128,  No 

2,  p  57-58,  February,  1981. 

Descriptors:  'Economic  aspects,  'Construction 
costs,  'Treatment  facilities.  Alternative  planning. 
Nonstructural  alternatives.  Water  conservation, 
Water  distribution.  Water  rates. 

Before  implementing  a  capital  improvements  pro- 
gram, water  system  managers  must  consider  envi- 
ronmental considerations,  population  shifts,  a 
growing  conservation  movement,  taxpayer  revolts, 
and  an  inflationary  economy.  Advance  planning 
may  save  money.  A  reevaluation  of  existing  capac- 
ity may  reveal  some  less  expensive  solutions  to 
capacity  or  treatment  problems.  A  conservation 
program  may  reduce  future  needs  to  a  level  that 
can  be  handled  by  the  current  system,  or  modular 
design  may  make  expansion  less  expensive.  Even 
though  it  may  be  economically  prudent  to  con- 
struct new  or  expanded  facilities  when  the  con- 
struction index  is  rising  faster  than  interest  rates, 
different  financing  techniques  can  be  used.  A  com- 
bination of  revenue  bonds  and  current  revenue 
may  be  most  effective.  During  times  of  high  inter- 
est rates,  the  mix  of  the  two  should  be  heavily  in 
favor  of  current  income.  It  is  best  if  water  rates  can 
be  adjusted  annually  to  meet  costs.  The  possibility 
of  a  federally  guaranteed  loan  for  a  federally  man- 
dated project  should  be  considered.  (Small-FRC) 
W81-03795 


ONE  APPROACH  TO  COMPUTERIZED  OP- 
ERATION, 

Dallas  City  Water  Utilities  Dept.,  TX. 

For  primary  bibliographic  entry  see  Field  7A. 

W8 1-03797 


THE  COMPUTER  AS  A  TOOL  FOR  MEETING 
FUTURE  DEMANDS, 

Atlanta  Bureau  of  Water,  GA. 

For  primary  bibliographic  entry  see  Field  7A. 

W81-03798 


CONTROLLING  TRIHALOMETHANES 

WHILE  ATTAINING  DISINFECTION, 

Environmental  Protection  Agency,  Washington, 
DC. 

C.  Vogt,  and  S.  Regli. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  1.  p  33-40,  January,  1981.  2  Fig, 
7  Tab.  29  Ref 

Descriptors:  'Trihalomethanes.  'Potable  water, 
'Disinfection,  'Water  treatment,  Water  pollution 
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sources,  Carcinogenesis,  Chlorination,  Chemical 
reactions,  Ozone,  Chloramines,  Chlorine  dioxide. 
Microbiology,  Water  pollution  control. 

Regulations  requiring  control  of  trihalomethanes 
(THMs),  especially  chloroform,  in  drinking  water 
are  discussed,  and  control  alternatives  are  ana- 
lyzed. Regulations  fmalized  by  EPA  on  November 
29,  1979,  set  forth  a  maximum  contaminant  level  of 
0.10  mg/1  for  total  THMs,  and  require  monitoring 
and  reporting  of  THM  levels  at  quarterly  intervals. 
Control  strategies  include  use  of  a  disinfectant  that, 
unlike  chlorine,  does  not  generate  THMs  (chlora- 
mines, chlorine  dioxide,  ozone),  reduction  of  THM 
precursors  prior  to  chlorination,  or  reduction  of 
THMs  after  formation.  By  1977,  ozone  was  the 
perferred  disinfectant  in  more  than  1039  water 
treatment  plants,  mostly  in  Canada  and  Europe. 
Ozone  is  a  more  effective  disinfectant  than  chlo- 
rine, does  not  produce  THMs,  and  can  also  be  used 
to  remove  THM  precursors  prior  to  conventional 
chlorination.  Precursors  can  be  removed  by  direct 
ozonation  or  by  using  ozone  to  improve  the  re- 
moval efficiency  of  coagulation,  settling,  or  filtra- 
tion units.  A  summary  of  data  from  pilot  studies 
showing  THM  precursor  removal  efficiencies  of 
up  to  80%  is  presented.  Disadvantages  of  ozone 
compared  to  chlorine  include  limited  residual  dis- 
infectant protection  (sometimes  leading  to  after- 
growth problems),  higher  costs,  and  the  potential 
for  forming  organic  byproducts  with  unknown 
health  risks.  Consideration  of  ozone's  ability  to 
remove  THM  precursors  while  improving  the  effi- 
ciency of  other  unit  processes  is  likely  to  reduce  its 
price  disadvantage.  (Robinson-FRC) 
W81-03824 


COMPARISON  OF  THE  BIOCTDAL  EFFICIEN- 
CY OF  ALTERNATIVE  DISINFEfTANTS, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Microbiological  Treatment  Branch. 
J.  C.  Hoff,  and  E.  E.  Geldreich. 
Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  1,  p  40-44,  January,  1981.  8  Fig, 
2  Tab,  14  Ref. 

Descriptors:  *Disinfection,  'Potable  water,  *Mi- 
crobiology,  Kinetics,  Chemical  reactions,  Ozone, 
Chlorine  dioxide,  Chloramines,  Chlorination, 
•Water  treatment,  Viruses,  Bacteria,  Escherichia 
coli,  Trihalomethanes,  Hydrogen  ion  concentra- 
tion. 

Laboratory  and  field  studies  of  the  biocidal  effi- 
ciencies of  free  residual  chlorine,  ozone,  chlorine 
dioxide,  and  chloramines  in  drinking  water  are 
reviewed.  Disinfection  rates  are  compared  in  terms 
of  the  times  and  concentrations  required  to  achieve 
a  specified  degree  of  inactivation  (e.g.,  99%)  of  a 
given  microorganism.  Overall,  ozone  is  the  most 
efficient  and  least  stable  agent;  chlorine  dioxide  is 
second  in  efficiency  and  stability;  free  chlorine  is 
third  in  efficiency  and  stability,  and  chloramines 
are  least  efficient  and  most  stable.  Inactivation 
kinetics  for  E.  coli,  poliovirus  1,  cell  debris-associ- 
ated poliovirus,  and  coliform  bacteria  are  graphed 
for  all  the  agents  except  ozone,  which  operates  too 
quickly  for  convenient  plotting.  Ozone  has  been 
shown  to  effect  greater  than  99.999%  reduction  of 
E.  coli  in  10  sec  at  an  initial  concentration  of  0.38 
mg/1,  and  99.7%  reduction  of  poliovirus  1  in  10 
sec  at  only  0.012  mg/1.  The  biocidal  action  of 
ozone  and  chloramines  was  only  slightly  affected 
by  pH  in  the  pH  6-9  range;  that  of  chlorine  de- 
clined rapidly  as  pH  rose  from  7-9,  and  that  of 
chlorine  dioxide  rose  as  pH  increased.  The  effects 
of  particular  microorganisms  and  dissolved  salts  on 
biocidal  efficiency  are  also  discussed.  Laboratory 
studies  simulating  field  conditions  indicate  that  tur- 
bidity can  shield  microorganisms  from  disinfec- 
tants: e.g.,  viruses  suspended  with  cell  debris  are 
protected  from  ozone.  There  is  not  yet  sufficient 
information  to  recommend  the  replacement  of 
chlorine  with  other  disinfectants.  (Robinson-FRC) 
W81-03827 


WHY  PRECHLORINATION  IS  ON  THE  WAY 
OUT, 

K.  Grover. 

American  City  and  County,  Vol  95,  No  9,  p  67-68, 

September,  1980.  1  Fig. 


Descriptors:  'Chlorination,  'Water  purification, 
•Water  treatment.  Chlorine,  'Raw  water.  Potable 
water.  Water  quality.  Chemical  reactions.  Disin- 
fection, Odor,  Filtration,  Organic  compounds. 

Prechlorination  of  raw  water  is  a  process  which 
disinfects,  removes  iron,  manganese  and  color, 
controls,  taste,  odor,  and  algae  growth,  and  im- 
proves coagulation  and  filtration  in  water  treat- 
ment. Trihalomethane  is  a  contaminant  byproduct 
of  the  reaction  of  chlorine  with  natural  materials 
present  in  raw  water.  Alternative  methods  of 
water  treatment  are  presented  as  means  of  reduc- 
ing concentrations  of  trihalomethane  or  chloro- 
form and  chloroform  precursors  in  water.  These 
methods  are:  (1)  Removing  the  precursors  from 
the  raw  water  by  increasing  coagulant  levels  or  by 
adjusting  the  raw  water  pH;  (2)  moving  chlorine 
application  to  a  later  stage  in  the  treatment;  (3) 
adding  ammonia  to  react  with  free  chlorine;  (4) 
using  an  alternative  oxidant  such  as  ozone,  chlo- 
rine dioxide,  chloramines,  or  bromine  chloride;  or 
(5)  abandoning  prechlorination.  Although  the  final 
alternative  may  present  operational  problems  such 
as  cost  burdens  or  fouling  in  some  plants,  there  is 
growing  interest  in  the  abandonment  of  prechlorin- 
ation. (Titus-FRC) 
W8 1-03846 


EFFECT  OF  CHLORINE  ON  GIARDIA  LAMB- 
LIA  CYST  VIABILITY, 

Oregon  Univ.  Health  Sciences  Center,  Portland. 

Dept.  of  Microbiology  and  Immunology. 

E.  L.  Jarroll,  A.  K.  Bingham,  and  E.  A.  Meyer. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  2,  p  483-487,  February,  1981.  3  Fig,  2  Tab,  23 

Ref 

Descriptors:  'Giardia  lamblia,  'Flagellates, 
'Human  diseases,  'Chlorination,  Microorganisms, 
Diseases,  Water  quality.  Hydrogen  ion  concentra- 
tion. Water  temperature,  Temperature,  Cysts, 
'Water  treatment. 

The  effect  of  chlorine  concentration  on  Giardia 
lamblia  viability  was  studied  with  varying  tem- 
perature, pH,  time,  and  CI  concentration.  At  low 
temperature,  killing  of  Giardia  required  high  CI 
levels,  long  contact  times,  and  lower  pH.  For 
example,  at  5C,  1  mg  CI  per  liter  did  not  kill  all 
cysts  after  60  min  at  any  pH  tested.  At  1  mg  CI  per 
liter  and  10  min  exposure,  35%  survived  at  pH  6 
and  56%  at  pH  8.  Four  mg  CI  per  liter  killed  all 
cysts  after  60  min,  but  not  at  30  min.  At  25C  no 
cysts  survived  at  CI  concentrations  of  1.5  mg  per 
liter  or  higher  for  10  min  at  pH  6-8.  At  15C  and 
pH  6  no  cysts  survived  a  10  min  exposure  to  2.5 
mg  CI  per  liter;  at  pH  7,  1.8%  survived  for  10  min 
and  0.4%  for  30  min.  At  pH  8  (15C,  2.5  mg  CI  per 
liter)  survivals  were  2.0  and  0.4%  at  10  and  30  min, 
respectively.  When  disinfecting  water  containing 
Giardia  lamblia  cysts,  careful  attention  must  be 
given  to  pH,  CI  concentration,  and  water  tempera- 
ture. Of  these  factors,  temperature  is  most  impor- 
tant because  cold  water  reduces  the  cysticidal 
effect  of  the  halogen  and  allows  cysts  to  remain 
viable  longer.  In  addition,  water  is  cold  even  in 
summer  in  many  areas  where  Giardia  epidemics 
have  been  reported.  (Cassar-FRC) 
W81-03850 


USES  OF  OZONE  IN  DRINKING  WATER 
TREATMENT, 

Jacobs  Engineering  Group,  Washington,  DC. 
R.  G.  Rice,  C.  M.  Robson,  G.  W.  Miller,  and  A. 
G.  Hill. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  1,  p  44-57,  January,  1981.  12  Fig, 
4  Tab,  58  Ref 

Descriptors:  'Water  treatment,  'Ozone,  Disinfec- 
tion, Oxidation,  Potable  water,  Europe,  Canada, 
History,  Chemical  treatment.  Literature  reviews, 
Design  criteria.  Costs,  Inorganic  compounds,  Floc- 
culation,  Separation  techniques,  Organic  com- 
pounds. Facilities. 

A  two-year  assessment  of  the  use  of  ozone  to  treat 
drinking  water  is  summarized.  The  study  included 
questionnaires  to  plants  using  ozone  in  Europe  and 
Canada;   on-site  inspection   of  21    key   European 


water  treatment  plants;  literature  review;  and  inter- 
views with  equipment  suppliers,  engineers  and 
users.  Topics  include  properties  of  ozone;  the  his- 
tory of  ozonation;  bacterial  disinfection;  viral  inac- 
tivation as  practiced  in  France;  oxidation  of  organ- 
ics,  metals,  cyanides,  sulfides,  and  nitrites;  decom- 
plexing  of  organically  bound  Mn;  color,  taste  and 
odor  removal;  algae  control;  fiocculation  and  mi- 
croflocculation;  promotion  of  aerobic  biological 
processes  in  filter  and  adsorption  media;  and  the 
use  of  ozone  to  blue  water  in  Germany.  Informa- 
tion is  also  presented  on  the  limits  to  the  ability  of 
ozone  to  control  trihalomethanes  before  and  after 
formation;  post-treatment  after  ozonation  to 
remove  oxygenated  organics  and  ammonia  that 
lead  to  bacterial  aftergrowth;  conditions  under 
which  post-treatment  is  unnecessary;  capital  and 
operating  costs;  public  health  issues;  and  ozone 
hazards  and  safety  measures  at  treatment  plants. 
(Robinson-FRC) 
W8 1-03869 


PUBLIC  HEALTH  ASPECTS  OF  ALTERNA- 
TIVE WATER  DISINFECTANTS, 

California  Dept.  of  Health  Services,  Berkeley. 
A.  E.  Greenberg. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  1,  p  31-33,  January,  1981.  18  Ref. 

Descriptors:  'Disinfection,  'Potable  water, 
'Public  health.  Ozone,  Chlorine  dioxide,  Chlorina- 
tion, Chemical  reactions,  Water  pollution  effects, 
'Water  treatment.  Oxidation,  Human  diseases. 

Studies  of  reaction  products  associated  with  the 
use  of  chlorine  dioxide  and  ozone  to  purify  drink- 
ing water  are  reviewed.  Chlorination  is  known  to 
produce  carcinogens,  especially  trihalomethanes. 
Chlorine  dioxide  and  ozone  destroy  pathogens  as 
effectively  as  chlorine,  but  their  reaction  products 
are  not  well  understood.  Ozonation  of  water  does 
not  produce  trihalomethanes,  and  ozone  itself  does 
not  persist  in  water.  Ozonation  of  such  compounds 
as  2-propanal,  acetic  acid,  and  oxalic  acid  yields 
formaldehyde,  formic  acid,  and  glyoxic  acid,  most 
of  which  is  oxidized  to  carbon  dioxide.  Ozonized 
water  has  been  found  to  contain  aldehydes  (n- 
hexanal,  n-heptanal,  n-octanal,  and  n-nonanal)  and 
hydrocarbons  (n-hexane,  h-heptane,  n-octane,  and 
n-nonane).  The  formation  of  epoxides  and  organic 
peroxides  is  a  strong  possibility  suggested.  One 
report  finds  increased  skin  tumor  initiation  in  mice 
treated  with  a  concentrate  of  ozonated  river  water, 
and  several  reports  find  increased  Ames  test  muta- 
genicity for  ozonated  water.  Health  effects  of  these 
reaction  products,  especially  the  oxidized  organic 
compounds,  are  uncertain.  The  same  is  true  of 
chlorine  dioxide,  particularly  for  reactions  that 
produce  the  chlorite  ion.  In  the  light  of  this  uncer- 
tainty, the  substitution  of  ozone  or  chlorine  dioxide 
for  chlorine  in  water  treatment  systems  cannot  be 
recommended.  The  manipulation  of  chlorination 
systems  to  minimize  carcinogen  formation  is  pref- 
erable. (Robinson-FRC) 
W8 1-03870 


TREATMENT  RESTORES  ACID  WATER, 

D.  Barr. 

Water  and  Sewage  Works,  Vol  127,  No  1,  p  29, 

January,  1980.  1  Fig. 

Descriptors:  'Acid  mine  drainage,  'Acid  mine 
water,  'Groundwater  contamination.  Water  treat- 
ment, Coal  mine  wastes,  Treatment  facilities. 
Drinking  water.  Stream  pollution.  Chemical  treat- 
ment, 'Altoona,  Pennsylvania,  Wastewater  treat- 
ment. 

The  city  of  Altoona,  Pennsylvania,  had  to  restore 
its  water  supply,  which  was  contaminated  by 
drainage  from  abandoned  coal  mining  operations. 
The  Altoona  Acid  Mine  Drainage  Treatment  Fa- 
cility treats  water  from  various  contaminated 
sources.  The  water  from  Kittanning  Run  is  pollut- 
ed to  such  an  extent  that  the  city  can  no  longer  use 
it  for  producing  potable  water.  This  water  is  treat- 
ed to  remove  iron  and  reduce  the  acid  level.  Treat- 
ed water  is  returned  to  the  stream.  A  second 
portion  of  the  plant  treats  water  for  potable  use. 
Treatment  includes  iron  and  manganese  removal, 
reduction  of  acidity,  removal  of  suspended  solids, 
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and  disinfection.  Chemical  treatment  involves  the 
use  of  lime,  soda,  ash,  alum,  potassium  permangan- 
ate, coagulant  aid,  carbon  dioxide,  and  chlorine. 
The  present  plant  flow,  feeding  approximately 
two-thirds  of  the  city's  demand,  is  4.5  MOD.  Plant 
design  capacity  is  7  MGD,  with  plans  to  expand  to 
14  MGD.  (Small-FRC) 
W81-03875 


GAC  VALUE  EXCEEDS  EXPECTATION, 

C.  Blanck. 

Water  and  Sewage  Works,  Vol  127,  No  1,  p  40-42, 

January,  1980.  1  Fig,  4  Tab. 

Descriptors:  'Activated  carbon,  'Particle  size, 
•Adsorption,  Performance  evaluation.  Economic 
aspects.  Water  treatment.  Organic  compounds, 
Drinking  water,  'Davenport,  Iowa. 

The  adsorption  capacity  of  granular  carbon  for 
trihalomethanes  was  found  to  last  for  many  months 
at  the  Davenport,  Iowa,  water  treatment  facility. 
A  trihalomethane  reduction  of  23%  and  31%  was 
achieved  with  activated  carbon  that  had  been  on- 
line for  more  than  two  years  and  had  processed 
more  than  1  MG/cu  ft  of  settled  water.  The  use  of 
granular  carbon  at  Davenport  has  also  reduced  the 
need  for  chlorination.  Specific  types  of  organics 
that  exhibit  chlorine  demand  are  removed  by 
granular  activated  carbon.  Chlorine  feed  has  been 
reduced  by  18%  over  a  five-year  period.  There  has 
also  been  a  savings  in  backwash  water.  Sand  is 
used  as  a  filter  medium,  and  15  to  17  Gpm/sq  ft  of 
finished  water  is  needed  for  backwashing.  With 
granular  activated  carbon,  the  maximum  back- 
washing  requirement  has  been  14  Gpm/sq  ft.  Re- 
moval of  turbidity  has  also  improved.  Davenport 
officials  have  estimated  that  they  saved  24%  over  a 
two  year  period  using  granulated  rather  than  pow- 
dered activated  carbon.  The  water  produced  has 
had  a  taste-odor  effluent  threshold  number  consist- 
ently less  than  one,  a  trihalomethane  concentration 
of  less  than  100  ppb,  and  effectively  reduced  turbi- 
dity. (Small-FRC) 
W8 1-03876 


ADDITIONAL  WATER  INCITES  COMMLHSITY 
GROWTH, 

O'Brien  and  Gere  Engineers,  Inc.,  Syracuse,  NY. 
W.  K.  Neubauer. 

Water  and  Wastes  Engineering,  Vol  17,  No  5,  p  60, 
61,  63,  64,  May,  1980.  3  Tab. 

Descriptors:  'Water  distribution,  'Water  treat- 
ment, 'Water  supply.  Economic  impact,  Indus- 
tries, Pumping,  Pipelines,  Reservoirs,  Water  purifi- 
cation, 'Onondaga  County,  New  York,  Water  con- 
veyance. Water  storage.  Aqueducts,  Conveyance 
structures. 

The  water  treatment,  transmission,  and  storage 
system  started  in  1962  by  Onondaga  County,  New 
York,  is  nearing  completion.  The  resulting  high 
quality,  dependable  water  supply  is  responsible  for 
$300  million  of  industrial  growth,  including  two 
large  breweries.  The  system  includes  provision  for 
economical  expansion  from  36  to  72  mgd  capacity 
without  physical  expansion  of  the  plant,  use  of 
natural  freezing/thawing  for  treatment  and  dispos- 
al of  waste  alum  sludges,  70  miles  of  36  to  60  inch 
aqueduct  with  provisions  for  doubling  the  capacity 
by  changing  pumping  facilities,  variable  speed 
direct  current  motors  for  pumping,  and  three 
major  open  reservoirs  lined  with  6  inch  asphalt 
concrete  and  an  underdrain  leakage  detection 
system.  (Cassar-FRC) 
W81-03939 


INDIRECT  WATER  REUSE  PROBLEMS  CAN 
BE  SOLVED  AT  REASONABLE  COSTS, 

For  primary   bibliographic   entry   see   Field   5D. 
W8 1-03940 


ELIMINATE  TASTE  AND  ODOR  PROBLEMS 
CAUSED  BY  ALGAE, 

Post,   Buckley,   Schuh,   and  Jernigan,   Inc.,   Fort 

Myers,  FL. 

R.  R.  Wright. 

Water  and  Wastes  Engineering,  Vol  17,  No  5,  p 

67-69,  May,  1980.  1  Fig,  2  Tab. 


Descriptors:  'Algae,  'Activated  carbon,  'Taste, 
Odor  control,  Water  purification,  'Water  treat- 
ment, Lee  County,  Florida,  Chlorine  dioxide,  Or- 
ganic compounds.  Potable  water.  Taste  producing 
algae,  Organoleptic  properties. 

The  Lee  County,  Florida,  water  treatment  plant 
experienced  many  consumer  complaints  about  bad 
taste  and  odor  at  the  beginning  and  end  of  the  wet 
season  (May  and  September).  The  problems  were 
caused  by  algae  blooms.  A  granular  activated 
carbon  system  was  chosen  to  control  tastes  and 
odors  and  absorb  dissolved  organic  material,  and 
chlorine  dioxide  was  substituted  for  CI  in  the 
prechlorination  step.  When  this  system  went  on 
line,  complaints  ceased.  At  customer  insistence,  the 
water  plant  continued  the  activated  carbon  treat- 
ment year-round  even  when  raw  water  quality 
improved.  An  unexpected  benefit  was  the  ability  of 
the  carbon  columns  to  remove  turbidity.  Use  of 
chlorine  dioxide  was  discontinued  after  the  carbon 
system  proved  effective  alone.  (Cassar-FRC) 
W8 1-03941 


VERSATILE  COMPUTER  CONTROLS  ATLAN- 
TA WATER  DISTRIBUTION, 

Atlanta  City  Bureau  of  Water,  GA. 
T.  E.  Stallworth,  Jr.,  T.  M.  Bavan,  and  J.  C.  New. 
Water  and  Wastes  Engineering,  Vol  17,  No  5,  p 
16-19,  May,  1980.  2  Fig. 

Descriptors:  'Computers,  'Automatic  control, 
'Control  systems.  Remote  control.  Pumping, 
Water  treatment,  'Water  distribution,  'Atlanta, 
Georgia,  Operation  and  maintenance.  Manage- 
ment, Data  processing.  Data  storage  and  retrieval. 
Mentoring. 

CASPER  (Computer  Analysis  of  System  Pumpage 
and  Energy  Reduction)  monitors  the  entire  Atlan- 
ta, Georgia,  water  distribution  system,  stores  infor- 
mation, generates  reports,  alerts  operators  to  alarm 
conditions,  and  controls  remote  stations.  The 
system  evolved  from  a  simpler  system,  installed  in 
1975,  which  only  monitored  and  averaged  hourly 
distribution  flow  rate  and  pressures.  It  uses  a  DEC 
PDP-11/34  computer,  a  16-bit  minicomputer  with 
a  maximum  of  124K  words  of  main  memory.  Dual 
RLOl  removable  disc  cartridges  with  a  maximum 
of  2.6  million  16-bit  words  comprise  the  mass 
storage  subsystem.  A  secondary  storage  subsystem 
is  a  RX02  dual  floppy  disc  used  for  historical  data. 
Operators  communicate  with  CASPER  through 
three  separate  devices-a  cathode  ray  tube,  a  report 
writer  which  operates  at  120  characters  per 
second,  and  an  event  printer  which  operates  at  30 
characters  per  second.  All  programming  is  done  in 
a  top-down  structured  manner  in  high-level  lan- 
guage to  facilitate  maintenance.  A  PDP-1 1/03  cen- 
tral telemetry  unit  communicates  with  micro- 
processors at  remote  pumping  stations.  If  the 
remote  processors  fail,  control  reverts  to  the  cen- 
tral unit.  Since  the  initial  installation  in  July  1979, 
no  down  time  for  maintenance  or  failures  in  the 
software  programming  has  been  experienced. 
(Cassar-FRC) 
W8 1-03942 


ECONOMICALLY  REMOVE  TOXICS, 

Houston  Research,  Inc.,  TX. 

A.  E.  Nail. 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p  43, 

48,  52,  53,  February,  1980.  5  Fig,  1  Tab. 

Descriptors:  'Disinfection,  'Ozone,  'Ultraviolet 
radiation.  Oxidation,  Microorganisms,  Organic 
matter,  'Wastewater  treatment.  Water  treatment. 
Toxins,  Chlorination,  Costs,  Bacteria,  Comparative 
costs.  Economics. 

A  water  disinfection  process  using  both  ozone  and 
ultraviolet  radiation  (UV)  was  more  effective  in 
killing  microorganisms  than  either  ozone  or  UV 
alone.  The  ozone-UV  reactor  uses  high  shear  field 
mixing  to  break  up  the  gas  bubbles  and  provide  a 
high  area  of  interface.  In  an  experiment  with  sec- 
ondary municipal  effluent  with  initial  plate  count 
of  600,000  per  ml,  95%  kill  was  attained  with  UV 
and  10%  of  the  ozone  required  when  ozone  is  used 
alone.  An  ozone-UV  run,  using  1,000  per  ml  tap 
water  spiked  with  secondary  effluent,  resulted  in  a 
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99%  kill  in  15  sec  and  99.8%  in  30  sec.  Total 
organic  carbon  removal  was  very  rapid.  Compara- 
tive treatment  costs  for  a  100  mgd  plant  were  (in 
cents  per  1,000  gal):chlorine,  1.1;  hypochlorite,  2.8; 
chlorine  with  declorination  and  post  aeration,  1.9; 
ozone  from  air,  3.3;  ozone  from  oxygen,  2.1;  UV, 
2.6;  and  ozone-UV,  2.1.  Advantages  of  the  ozone- 
UV  process  are  speed,  indifference  to  turbidity, 
cleanliness,  no  transportation  of  chemicals,  and  no 
chlorine  residuals.  (Cassar-FRC) 
W8 1-03948 
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CURRENT  ISSUES  IN  WATER  POLLUTION 
CONTROL  ADMINISTRATION  IN  JAPAN, 

T.  Oshio. 

In:  Proceedings;  Seventh  United  States/Japan 
Conference  on  Sewage  Treatment  Technology, 
May  19-21,  1980,  Tokyo,  Japan.  Environmental 
Protection  Agency  Report  EPA-600/9-80-047,  De- 
cember, 1980,  p  37-55.  2  Fig,  9  Tab. 

Descriptors:  'Water  quality  control,  'Heavy 
metals,  'Eutrophication,  'Bays,  'Lakes,  'Reser- 
voirs, Water  pollution  control.  Oxygen  demand. 
Legislation,  Red  tide.  Phosphorus  removal.  Indus- 
trial wastewater.  Domestic  wastes,  Nonpoint  pol- 
lution sources,  'Japan. 

An  overall  improvement  in  water  quality  has  oc- 
curred in  Japanese  waters  in  recent  years.  Con- 
taminants showing  reductions  include  cadmium, 
cyanide,  organic  phosphorus,  lead,  chromium  (VI), 
arsenic,  mercury,  and  PCB's.  BOD  and  COD 
levels  have  declined,  but  COD  remains  a  problem 
in  the  'enclosed'  water  areas  of  Tokyo  Bay,  Ise 
Bay  and  the  Seto  Inland  Sea.  COD  loadings  will 
be  reduced  according  to  a  comprehensive  pollutant 
reduction  plan,  which  sets  COD  loads  for  each 
water  body.  Lakes  and  reservoirs  are  showing 
declines  in  water  quality  and  a  tendency  to  eutro- 
phication. Lake  Biwa  is  the  largest  lake  in  Japan, 
and  has  experienced  red  tides  in  recent  years.  In  an 
attempt  to  reduce  phosphorus  loading  in  the  lake, 
phosphorus  use  has  been  reduced  in  industrial  and 
domestic  situations.  This  culminated  in  a  law 
which  bans  the  sale  and  use  of  phosphate-contain- 
ing detergents  and  regulates  the  nitrogen  and  phos- 
phorus levels  in  effluents  from  industrial  plants  and 
public  sewage  treatment  facilities.  Appropriate 
measures  are  to  be  taken  to  reduce  nonpoint  source 
pollution  contributions  to  the  content  of  the  lake. 
(Brambley-SRC) 
W81-03611 


ASSESSMENT  OF  LINER  MATERIALS  FOR 
MUNICIPAL  SOLID  WASTE  LANDFILLS, 

Matrecon,  Inc.,  Oakland,  CA. 

For  primary   bibliographic   entry   see   Field   8G. 

W8 1-03637 


HELD  VERIFICATION  OF  LINERS;  ASSESS- 
MENT OF  LONG-TERM  EXPOSED  LINER 
MATERIALS  FROM  MUNICIPAL  SOLID 
WASTE  LANDFILLS, 

EMCON  Associates,  San  Jose,  CA. 

For   primary   bibliographic   entry   see   Field   8G. 

W81-03638 


SUMMARY  OF  LANDFILL  RESEARCH; 
BOONE  COUNTY  FIELD  SITE, 

Regional  Services  Corp.,  Inc.,  Columbus,  IN. 
R.  J.  Wigh,  and  D.  R.  Brunner. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81-002a,  March,  1981,  p  209-242.  25  Fig,  7  Tab,  8 
Ref 

Descriptors:  'Landfills,  'Municipal  wastes,  'Lea- 
chates,  'Leaching,  Monitoring,  Precipitation,  Hy- 
drologic  budget.  Climatic  data.  Pollutants,  Chemi- 
cal composition.  Mass  transfer.  Prediction. 
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I  I 


Five  municipal  waste  test  cells  were  constructed  at 
the  Boone  County  Field  Site,  Kentucky,  during 
1971  and  1972,  for  the  purposes  of  analyzing  the 
amount  and  characteristics  of  leachate,  and  the 
composition  of  gases,  and  evaluating  a  clayey  silt 
soil  as  an  impervious  liner  for  leachate  control. 
Two  cells  were  field-scale  and  three  were  small- 
scale  for  comparison  purposes.  All  the  cells  were 
monitored  until  August  1980,  when  they  were 
closed.  Leachate  collected  from  the  larger  field- 
scale  cell  was  27%  of  precipitation  after  6.5  years. 
Water  balance  equations  were  reasonably  accurate 
in  predicting  leachate  quantity,  if  actual  rather 
than  average  climatic  data  were  used.  Leachate 
concentration  histories  showed  similar  trends  for 
all  cells,  with  most  parameter  peaks  occurring  at 
field  capacity.  After  4-5  1/kg  of  refuse  of  leachate 
had  been  collected,  contaminant  concentrations 
were  generally  less  than  10%  of  peak  values.  From 
56-104g  of  COD,  ll-13g  of  hardness,  1.2-1.5g  of 
sulfate,  0.52-0.62g  of  Mg,  2.0-2.4g  of  chloride,  and 
1.9-3.6g  of  Fe  per  kilogram  of  dry  refuse  had  been 
leached  from  the  cells  at  the  close  of  the  study. 
Mass  removal  rate  trends  for  all  but  Fe  were 
tending  to  no  further  removal.  A  simple  exponen- 
tial equation  provided  an  adequate  description  of 
the  concentration  histories  of  five  of  the  six  param- 
eters examined,  and  comparison  of  the  calculated 
mass  removals  with  the  observed  showed  reason- 
able agreement.  (Brambley-SRC) 
W8 1-03641 


SECTION  404(B)  TESTING, 

Army  Engineer  Div.  North  Atlantic,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 

W8 1-03642 


STATUS  OF  THE  ENVIRONMENTAL  AND 
WATER  QUALITY  OPERATIONAL  STUDIES 
(EWQOS)  PROGRAM, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

J.  L.  Mahloch. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  4.  7  p,   1  Tab. 

Descriptors:  'Water  quality,  ♦Environmental  ef- 
fects, 'Reservoir  operation,  'Waterways,  Research 
priorities,  Planning,  Baseline  studies. 

The  Environmental  and  Water  Quality  Operational 
Studies  (EWQOS)  Program  was  initiated  in  FY  78 
to  engage  in  applied  research  on  high  priority 
environmental  quality  programs  associated  with 
Civil  Works  activities  of  the  Army  Corps  of  Engi- 
neers, and  has  been  designed  and  conducted  to  be 
responsive  to  field  office  requirements  including 
extensive  technology  transfer  activities.  Tangible 
benefits  expected  are  reduced  time  and  resource 
requirements  to  solve  environmental  quality  prob- 
lems plus  documentation  of  environmental  benefits 
accrued  by  technology  developed  under  EWQOS. 
Information  is  provided  on  the  status  and  accom- 
plishments of  each  project  under  the  program. 
During  the  first  two  years,  a  majority  of  the  effort 
associated  with  the  program  has  been  directed  at 
literature  reviews,  planning  and  initial  efforts  asso- 
ciated with  long-term  field  studies,  and  preliminary 
or  background  laboratory  studies  to  establish  the 
direction  of  technology  development  and  demon- 
stration for  the  remainder  of  the  program.  Major 
projects  include:  predictive  techniques  for  deter- 
mining environmental  effects;  reservoir  operation 
and  management  techniques;  engineering  tech- 
niques for  meeting  reservoir  water  quality  objec- 
tives; environmental  assessment  techniques  for  pro- 
ject planning  and  operational  requirements;  envi- 
ronmental impacts  of  waterway  activities;  water- 
way project  design  and  operation  for  meeting  envi- 
ronmental objectives;  and  long-term  comprehen- 
sive field  studies.  (Moore-SRC) 
W8 1-03643 


PROTOTYPE  STUDY:  OXYGEN   INJECTION 
SYSTEM, 

Army  Engineer  District,  Savannah,  GA. 

R.  C.  Miller,  and  J.  W.  Gallagher. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January.  1980,  Tampa,  Florida. 


Army  Corps  of  Engineers,  Committee  on  Water 
Quality,  Washington,  DC,  paper  7.  7  p,  7  Ref 

Descriptors:  'Dissolved  oxygen,  'Hypolimnion, 
'Reservoir  releases,  'Oxygenation,  Water  quality. 
Thermal  stratification.  Reservoir  operation,  'Sa- 
vannah River. 

The  lakes  of  multipurpose  hydroelectric  projects 
on  the  Savannah  River,  like  most  deepwater 
bodies,  undergo  stratification.  In  all  of  these  pro- 
jects the  turbine  intakes  are  located  far  below  the 
surface  in  the  hypolimnion,  so  that  during  the 
summer  the  waters  released  have  progressively 
reduced  oxygen  levels.  In  order  to  meet  state 
water  quality  standards  in  releases  from  Clark  Hill 
Dam,  7,500  tons  of  oxygen  would  have  to  be 
supplied  seasonally  to  maintain  a  dissolved  oxygen 
level  of  6  ppm.  Field  tests  were  conducted  at  Clark 
Hill  Lake  using  an  oxygen  injection  system.  Con- 
tinuous oxygen  injection  through  porous  diffusers 
into  the  lake  at  a  point  several  days  travel  time 
upstream  of  the  dam  is  considered  the  most  feasible 
alternative.  Oxygen  loading  rates  of  250  and  500 
pounds  per  sq  ft  were  found  to  be  optimal.  A  linear 
configuation  of  diffusers  is  effective  in  decreasing 
excessive  pumping  of  oxygenated  water.  The  most 
effective  plume  deflector  was  a  1  inch  diameter 
PVC  pipe  grid  with  1/2  inch  clear  spacing. 
(Moore-SRC) 
W8 1-03646 


LOST  CREEK  LAKE  TURBIDITY  STUDY 
EVALUATION, 

Army  Engineer  District,  Portland,  OR. 

R.  A.  Cassidy. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  10.  4  p,  1  Ref 

Descriptors:  'Selective  withdrawal,  'Reservoir 
operation,  'Turbidity,  'Reservoir  releases.  Water 
pollution,  Storm  runoff.  Water  quality,  Sediment 
load,  'Lost  Creek  Lake,  Oregon. 

Lost  Creek  Lake  is  a  Portland  District  impound- 
ment located  in  the  southern  part  of  Oregon  on  the 
Rogue  River.  Lost  Creek  is  the  first  project  in  the 
district  with  multilevel  withdrawal  capability. 
Water  can  be  withdrawn  from  5  levels  within  the 
impoundment.  Water  quality  studies  have  been  on- 
going through  the  pre-impoundment  closure  and 
post-impoundment  periods,  at  the  reservoir.  The 
most  significant  stream  turbidity  measured  in  the 
upper  Rogue  River  since  the  completion  of  Lost 
Creek  Lake  occurred  during  the  first  year  of  clo- 
sure, when  two  storms  occurred  during  the  winter. 
Both  storms  produced  inflow  turbidity  levels  of 
approximately  60  Jackson  Turbidity  Units  (JTU). 
During  the  eight  months  previous  to  the  first 
storm,  the  turbidity  level  in  the  reservoir  was 
generally  less  than  2  JTU.  Following  the  first 
storm,  the  low  level  withdrawal  capability  was  not 
used.  The  turbidity  stratification  near  the  dam 
ranged  from  less  than  5  JTU  near  the  surface  to  60 
JTU  at  the  reservoir  bottom.  Following  the  second 
storm,  the  low  level  withdrawal  outlet  was  used, 
reducing  turbidity  stratification  at  the  reservoir 
bottom  to  between  10  and  20  JTU.  It  took  approxi- 
mately one  month  to  reduce  the  turbidity  level  to 
less  than  5  JTU  throughout  most  of  the  water 
column.  These  preliminary  results  indicate  that 
multilevel  withdrawal  at  dams  can  make  great 
strides  in  protecting  the  natural  resources  of  rivers. 
(Moore-SRC) 
W8 1-03649 


SYNOPSIS  OF  WES  EWQOS  INVESTIGA- 
TIONS TO  IMPROVE  WATER  QUALITY  BY 
GAS  TRANSFER  TECHNIQUES  BOTH  IN  THE 
RESERVOIR  AND  IN  THE  RELEASE, 

Army  Engineer  Waterways   Experiment   Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

D.  R.  Smith. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  23.  15  p,  2  Fig. 

Descriptors:  'Dissolved  oxygen.  'Hypolimnion, 
'Reservoirs,  'Water  quality,  'Oxygenation,  Reser- 


voir releases.  Thermal  stratification,  Destratifica- 
tion.  Nitrogen,  Outlets,  Hydraulic  structures,  Hy- 
draulic modeling.  Model  studies,  Supersaturation. 

During  late  spring  and  summer,  density  stratifica- 
tion may  result  in  the  reduction  or  depletion  of 
dissolved  oxygen  in  the  hypolimnion,  leading  to 
anaerobic  conditions.  This  not  only  results  in  poor 
water  quality  in  the  lower  region  of  the  reservoir; 
it  also  impacts  downstream  water  quality  if  hypo- 
limnetic  releases  are  required  for  flood  control  or 
to  meet  cold  water  temperature  objectives.  Several 
techniques  to  enhance  the  water  quality  by  gas 
transfer  techniques  both  in  the  reservoir  and  in  the 
downstream  release  are  being  investigated,  includ- 
ing oxygenation  and  pneumatic  destratification.  As 
demonstrated  at  Clark  Hill,  efficient  oxygen  injec- 
tion schemes  can  be  used  to  increase  the  dissolved 
oxygen  in  the  hypolimnion  without  significantly 
disturbing  stratification.  Field  results  indicate  that 
line  injection  systems  are  more  effective  than  rec- 
tangular arrays  of  rack  mounted  diffusers.  Pneu- 
matic destratification  can  also  be  used  to  increase 
the  DO  in  the  reservoir;  however,  some  degree  of 
nitrogen  supersaturation  with  respect  to  the  sur- 
face is  likely  to  occur.  It  may  necessitate  the  use  of 
outlet  works  which  degas  the  release.  In  some 
cases,  pneumatic  destratification  will  not  be  a 
viable  alternative  as  a  result  of  the  inherent  in- 
crease in  water  temperature.  The  released  water 
quality  can  be  improved  by  employing  hydraulic 
structures  which  aerate  the  flow  and  increase  the 
DO  without  significantly  increasing  the  dissolved 
nitrogen  concentrations.  Techniques  have  been  de- 
veloped to  assist  in  designing  environmentally  ef- 
fective hydraulic  structures.  The  approach  utilizes 
a  coupling  of  hydraulic  modeling,  flow  visualiza- 
tion and  radioactive  tracer  techniques  to  determine 
the  relative  effectiveness  of  various  outlet  work 
designs  and/or  structural  modifications.  Implemen- 
tation through  various  site  specific  model  studies 
will  result  in  more  cost  effective  designs  and 
should  prevent  ineffective  structural  modifications. 
(Moore-SRC) 
W81-03658 


CORROSION  INHIBITION, 

Petrolite  Corp.,  St.  Louis,  MO.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5F. 
W8 1-03667 


FILTER, 

Universal  Water  Systems,  Inc.,  Chicago,  IL.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  5F. 
W8 1-03668 


OIL- WATER  SEPARATION  FILTERS, 

Somar  Mfg.,  Co.,  Ltd.,  Tokyo  (Japan).  (Assignee). 
Y.  Goto,  Y.  Daigo,  and  M.  Hitotsuyanagi. 
U.S.   Patent   No  4,212,733,   6  p,   5   Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996,  No  3,  p  1005,  July  15,  1980. 

Descriptors:  'Patents,  'Water  pollution  treatment, 
'Oil  pollution,  'Filtration,  Industrial  wastes,  Sepa- 
ration techniques.  Water  purification,  Water  qual- 
ity control,  Filters,  Emulsified  oils.  Ballast  water. 

One  object  of  this  invention  is  to  provide  a  filter 
which  permits  continuous,  efficient  and  simple  sep- 
aration and  removal  of  oils  from  great  quantities  of 
water  containing  oils,  thereby  providing  clear 
water  having  an  extremely  low  oil  content.  A  filter 
is  provided  for  separating  oils  from  water  compris- 
ing a  first  filter  layer  of  a  porous  material  produced 
from  a  sinterable  polyethylene  powder,  or  a  mix- 
ture of  such  a  polyethylene  powder  and  a  powder 
of  a  heat-resistant  organic  or  inorganic  material, 
which  is  bonded  to  a  second  filter  layer  comprising 
a  fibrous  layer.  (Sinha-OEIS) 
W81-03672 


DEVICE  FOR  COLLECTING  MATERIALS  AS 
FOR  EXAMPLE  OIL  FLOATING  ON  A  WATER 
SURFACE, 

K.  H.  Nyfeldt,  and  K.  T.  Y.  Bernhardsson. 
U.S.   Patent  No  4.211,659,   10  p,   10  Fig,  4  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  2,  p  624-625,  July  8,  1980. 
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WATER  RESOURCES  PLANNING— Field  6 


Descriptors:  •Patents,  *Oil  pollution,  'Oil  spills. 
Water  quality  control,  Skimming,  Equipment, 
Floating,  Oil  recovery,  'Water  pollution  control. 
Containment. 

An  apparatus  is  described  for  collecting  materials, 
such  as  oil  floating  on  water,  wherein  the  materials 
are  funnelled  into  a  collecting  device  by  floating 
walls  towed  through  the  water.  The  collecting 
device  is  a  succession  of  hose-shaped  sections  deta- 
chable interconnected  to  each  other  so  that  the 
trailing  end  section  may  be  pursed  sealed  and 
detached  when  a  sufficient  amount  of  the  collected 
material  is  received.  (Sinha-OEIS) 
W8 1-03676 


PROCESS  FOR  CLARIFYING  WATER, 

For  primary  bibliographic  entry  see  Field  5F. 
W8 1-03704 


COST-EFFECTIVE  WATER  QUALITY  PLAN- 
NING FOR  URBAN  AREAS, 

CH2M/Hill,  Inc.,  Reston,  VA. 

F.  W.  Ellis,  and  R.  L.  Wycoff 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  246-258,  February,  1981.  11  Fig,  7 

Ref 

Descriptors:  *Water  quality  control,  *Cost  analy- 
sis, *Urban  watersheds.  Planning,  Water  quality 
standards.  Water  quality  management.  Model  stud- 
ies, Urban  planning.  Water  pollution  prevention, 
Simulation  analysis,  Economic  aspects.  Storm- 
overflow  sewers. 

A  two  phase  plan  for  water  quality  control  was 
formulated  which  determines  the  most  cost-effec- 
tive combination  of  pollution  control  alternatives 
needed  to  attain  a  given  water  quality  standard. 
The  first  phase  integrates  the  essential  features  of 
an  urban  area  and  its  receiving  waters  into  a 
simple,  continuous  hydrologic/water  quality  simu- 
lation model  to  clarify  the  relationships  of  the  cost 
of  total  pollution  abatement  optimum  control  tech- 
nologies and  the  receiving  waters.  These  associ- 
ations offer  a  framework  for  the  re-evaluation  of 
water  quality  goals.  Water  quality  standards  may 
be  examined  relative  to  actual  costs.  When  neces- 
sary, receiving  water  criteria  can  be  modified,  and 
a  cost-effective  pollution  abatement  project  may  be 
developed.  The  second  phase  analysis  has  as  its 
goal  the  description  of  optimal  control  alternatives. 
These  choices  may  include  such  parameters  as 
preliminary  design,  total  costs,  and  response  of 
receiving  water  quality  to  the  plan.  (Geiger-FRC) 
W8 1-03759 


POLLUTION  POTENTIAL  AND  CORN 
YIELDS  FROM  SELECTED  RATES  AND 
TIMING  OF  LIQUID  MANURE  APPLICA- 
TIONS, 

Department  of  Agriculture,  Ottawa  (Ontario).  En- 
gineering and  Statistical  Research  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03766 


KEPONE  REMOVAL  FROM  AQUEOUS  SOLU- 
TION BY  IMMOBILIZED  ALGAE, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Mi- 
crobiology. 

R.  S.  Pore,  and  W.  G.  Sorenson. 
Journal  of  Environmental  Science  and  Health,  Vol 
A16,  No  1,  p  51-63,  1981.  1  Tab,  13  Ref 

Descriptors:  'Bioaccumulation,  *Algae,  *Chlorde- 
cone,  Water  quality  control,  Afiatoxins,  Model 
studies,  Activated  charcoal.  Adsorbents,  Resins, 
Water  pollution  control.  Pesticides,  Halogenated 
pesticides.  Chlorinated  hydrocarbons.  Separation 
techniques.  *Kepone  removal. 

The  bioaccumulation  of  Kepone  (chlordecone)  by 
an  immobilized  form  of  the  achlorophyllous  algae, 
Prototheca  zopfii,  was  studied  in  a  model  labora- 
tory system  using  a  bioaccumulation  column.  An 
aqueous  solution  containing  1  ppm  Kepone  was 
passed  through  a  fixed  bed  column  containing  the 
immobilized  alga  in  agar  beads.  Kepone  was  re- 
moved from  the  solution  with  about  equal  efficien- 


cy by  immobilized  activated  charcoal  and  the  im- 
mobilized algae.  The  hydrophobic  XAD-2  resin 
adsorbent  was  less  efficient  than  these  in  removing 
the  pesticide  from  solution.  The  removal  of 
Kepone  could  not  be  attributed  to  hydrophobic 
partitioning,  as  the  hydrophobic  aflatoxin  Gl  was 
not  bioaccumulated,  and  more  efficient  Kepone 
bioaccumulation  occurred  in  living  than  in  forma- 
lin-killed algal  cells.  No  biodegradation  of  Kepone 
or  aflatoxin  Gl  by  P.  zopfii  was  observed.  (Geiger- 
FRC) 
W81-03833 


ECOLOGICAL  PERSPECTIVE  ON  WATER 
QUALITY  GOALS, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Ecology. 

J.  R.  Karr,  and  D.  R.  Dudley. 

Environmental  Management,  Vol  5,  No  1,  p  55-68, 

January,  1981.  6  Fig,  4  Tab,  35  Ref 

Descriptors:  'Water  quality  control,  'Clean  Water 
Act,  Reviews,  Streams,  Black  Creek  Project, 
Water  resources  development.  Ecology,  Water 
pollution  sources,  Case  studies,  Indiana,  Aquatic 
life,  Aquatic  habitat.  Agricultural  watersheds, 
Nonpoint  pollution  sources. 

The  objectives  and  goals  of  the  Clean  Water  Act 
and  the  ability  of  current  programs  to  meet  those 
objectives  are  reviewed.  Nonpoint  pollution  abate- 
ment programs  in  the  United  States  are  reviewed, 
and  experiences  are  cited  regarding  an  ongoing 
study,  the  Black  Creek  Project  in  Allen  County, 
Indiana.  Biological  integrity  is  discussed  and  the 
fundamentals  of  stream  biology  considered  to  em- 
phasize the  need  for  a  holistic  approach  to  water 
resource  management.  Traditional  soil  and  water 
conservation  management  and  an  innovative  ap- 
proach designed  to  restore  biological  integrity  are 
explored.  Several  key  problems  are  addressed  as 
they  occur  in  agricultural  watersheds:  allocthon- 
ous  organic  matter  inputs,  nutrient  availability, 
sunlight  availability,  temperature  and  dissolved 
oxygen  imbalance,  stream  habitat  characteristics, 
seasonal  low  flows,  and  changes  in  insect  and  fish 
communities.  (Baker-FRC) 
W81-03835 


Techniques  Of  Planning — Group  6A 

WOOD  STAVE  TANKS  ARE  MEMBRANE 
LINED  FOR  CHEMICAL  STORAGE  AT 
LORNE  PARK  WATER  PURIFICATION 
PLANT. 

Water  and  Pollution  Control,  Vol  119,  No  1,  p  15, 
January,  1981. 

Descriptors:  'Linings,  Hydraulic  engineering. 
Structural  engineering.  Materials  engineering. 
Plastics,  Polymers,  Storage  tanks,  'Water  pollution 
prevention. 

The  Lome  Park  Water  Purification  Plant  of  Mis- 
sissauga,  Ontario,  is  using  wood  stave  tanks  with 
polyvinyl  chloride  (PVC)  liners  for  storing  chemi- 
cals. Four  tanks  approximately  14  ft  by  14  ft  with  a 
capacity  of  12,000  gallons  are  used  for  storing  alum 
and  sodium  hypochlorite.  A  10  ft  by  12  ft,  5,200 
gallon  capacity  tank  is  used  for  hydrofluosilicic 
acid  storage.  PVC  liners  offer  good  tensile,  elonga- 
tion, and  tearing  strengths,  and  are  resistant  to 
many  chemicals  and  extremes  of  temperature. 
Wood  tanks  are  easy  to  install  and  provide  natural 
insulation  for  energy  efficiency.  Electric  strip  heat- 
ing may  be  employed  when  necessary,  and  wood 
stave  tanks  with  PVC  liners  can  be  constructed  in 
many  versatile  shapes.  The  PVC  lined  wood  stave 
tanks  are  also  highly  resistant  to  acid  attack, 
making  them  attractive  choices  for  hostile  elements 
and  environments.  (Geiger-FRC) 
W8 1-03901 


BACTERIAL  BED  CONSUMES  PHENOL, 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-03905 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


ON  RESERVOIR  RELIABILITY, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W8 1-03708 


INCREASE  IN  STREAM  PH  AFTER  A  FOREST 
DRAINAGE, 

Uppsala  Univ.  (Sweden).  Inst,  of  Limnology. 

L.  Ramberg. 

Ambio,  Vol  10,  No  1,  p  34-35,  1981.  2  Fig,  13  Ref. 

Descriptors:  'Hydrogen  ion  concentration, 
'Acidic  water,  'Forest  watersheds.  Drainage 
ditches,  'Drainage  effects.  Alkalinity,  Lime, 
Streams,  Kloten,  'Sweden,  Watersheds,  Surface 
waters.  Peat,  Water  pollution  control.  Ground- 
water, Conveyance  systems,  Water  conveyance. 
Open  channels.  Channels,  Water  pollution  sources. 
Organic  soils. 

Drainage  ditches  mechanically  dug  in  peaty  topsoil 
in  a  clear  cut  forest  near  Kloten,  Sweden,  caused 
groundwater  to  increase  in  pH  (from  4.9  to  5.8) 
and  remain  less  acid  for  2  years.  Alkalinity  in- 
creased from  0  to  a  mean  value  of  110  microequi- 
valents  per  liter.  Water  entering  the  soil  upland 
percolates  through  the  peat,  becoming  acidified  as 
it  flows  toward  the  stream.  Drainage  ditches  per- 
mitted groundwater  to  reach  the  stream  more  rap- 
idly, thus  retaining  more  alkalinity.  (Cassar-FRC) 
W8 1-03  845 


INTERNATIONAL  TRENDS  IN  WATER  MAN- 
AGEMENT. 

For  primary  bibliographic  entry  see  Field  6E. 
W81-03880 


SALT  RELEASE  AND  MOVEMENT  IN  PROC- 
ESSED OIL  SHALE, 

Wyoming  State  Dept.  of  Environmental  Quality, 

Cheyenne.  Land  Quality  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W8I-03897 


AQUIFER  RESPONSE  TO  FORECASTING 
INPUTS, 

Birmingham  Univ.  (England)  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Rushton,  and  L.  M.  Tomlinson. 
Journal  of  Hydrology,  Vol  48,  No  1/2,  p  167-183, 
August,  1980.  7  Fig,  3  Tab,  10  Ref. 

Descriptors:  'Aquifers,  'Forecasting,  'Mathemat- 
ical models.  Groundwater,  Time  series  analysis. 
Precipitation,  Evaporation,  Recharge,  Ground- 
water recharge.  Limestone,  Confined  aquifers.  Sea- 
sonal variation.  Groundwater  movement,  Storage 
capacity.  Soil  moisture  deficiency.  Southern  Lin- 
colnshire, Limestone  aquifer.  Great  Britain. 

Recharge  is  calculated  from  forecasted  precipita- 
tion and  evaporation  and  used  as  an  input  for  a 
mathematical  model  of  the  Southern  Lincolnshire 
Limestone  aquifer.  Three  methods  of  forecasting 
were  selected,  an  overall  average,  a  monthly  aver- 
age, and  a  value  dependent  on  certain  earlier 
months.  The  suitability  of  the  estimates  of  recharge 
based  on  these  forecasts  is  examined  and  they  are 
included  in  the  model,  which  steps  forward  one, 
two,  or  three  months.  The  outputs  of  the  model  - 
resultant  groundwater  heads  -  are  compared  with 
those  given  by  historic  data  for  the  years  between 
1962  and  1977.  Forecasts  based  on  overall  averages 
had  the  best  fit.  Even  with  this  model  some  pre- 
dicted values  were  significantly  different  from  his- 
toric values.  It  was  found  that  forecasts  were  poor- 
est when  unusual  recharge  events  occurred.  Be- 
cause only  three  months  of  record  were  extrapolat- 
ed from  the  historic  pattern,  errors  were  generally 
moderate.  The  forecasting  methods  presented  have 
application  in  decisions  about  permissible  abstrac- 
tions from  the  aquifer.  (Titus-FRC) 
W81-03714 
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Group  6A — Techniques  Of  Planning 

LOS  ANGELES  UTILITY'S  MANAGEMENT 
TAKES  TIME  AND  SAVES  MONEY, 

P.  Hersch. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  24,  90,  March,  1981. 

Descriptors:  Personnel  management,  'Manage- 
ment planning,  'Cost  analysis,  'Water  manage- 
ment. Performance  evaluation,  Water  treatment 
facilities.  Utilities,  Needs  assessment.  Efficiency 
evaluation,  *Los  Angeles,  California. 

The  water  utility  management  for  the  city  of  Los 
Angeles,  California,  initiated  a  needs  assessment 
program  to  identify  personnel  needs  and  to  im- 
prove the  deployment  of  crews  and  the  efficiency 
of  their  efforts.  The  Water  Operating  Division 
District  Operations  Section  initiated  information- 
gathering  procedures  to  identify  the  amount  and 
kinds  of  work  involved  in  a  project's  subroutines. 
These  procedures  consisted  of  time-measurement 
approaches  using  broader  task  concepts  than  are 
normally  used  in  such  studies.  Considerable  pre- 
planning time  by  management  contributed  signifi- 
cantly to  the  success  of  the  program.  A  five-step 
procedure  was  developed  to  encourage  the  partici- 
pation of  affected  personnel  in  the  time-manage- 
ment program  and  to  minimize  resistance  to 
change.  Another  factor  which  has  contributed  to 
the  program's  success  was  the  decision  to  utilize 
supervisory  personnel  as  members  of  the  data  gath- 
ering study  groups  and  to  avoid  the  use  of  consul- 
tant teams.  The  benefits  of  the  program  have  been 
quite  rapid,  with  some  changes  and  savings  effect- 
ed within  two  months.  (Carroll-FRC) 
W8 1-03790 


TRENDS--IN  MANAGEMENT, 

G.  E.  Symons. 

Water/Engineering  and  Management,  Vol  128,  No 

2,  p  14,  64,  February,  1981. 

Descriptors:  'Management  planning,  'Wastewater 
management,  'Water  management.  Economic  as- 
pects, Political  aspects.  Utilities,  Environmental 
policy,  Wastewater  treatment. 

A  variety  of  recent  events  may  or  may  not  signal 
trends  for  the  future  with  respect  to  the  manage- 
ment of  water  and  wastewater  utilities.  Profession- 
al societies  have  opposed  proposed  amendments  to 
drinking  water  standards  legislation.  Fred  Griffiths 
of  the  Fairfax  County  Water  Authority  in  Virginia 
has  proposed  a  system  of  establishing  water  utility 
rates  to  meet  increasing  demands  which  would 
require  new  metered  customers  to  pay  a  higher 
rate  than  existing  users  and  to  pay  a  one-time,  per- 
unit  connection  charge.  The  Environmental  Pro- 
tection Agency  (EPA)  has  relaxed  its  wastewater 
treatment  requirements  for  the  Hopewell,  Virginia, 
wastewater  treatment  plant.  The  cost  of  construct- 
ing wastewater  treatment  facilities  was  not  increas- 
ing as  rapidly  in  February,  1981,  as  it  was  one  year 
earlier.  Managers  of  water  utilities  in  New  Eng- 
land have  reported  that  they  spend  25%  of  their 
time  on  financial  matters;  27%  on  scheduling,  co- 
ordinating, and  supervising;  21%  on  public  rela- 
tions; 19%  on  personnel  matters;  and  7%  on  capi- 
tal planning.  The  Water  Pollution  Control  Feder- 
ation has  called  for  repeal  of  the  Industrial  Cost 
Recovery  provision  of  the  Clean  Water  Act.  Asso- 
ciated Builders  and  Contractors  is  lobbying  for 
amendment  of  federal  law  to  permit  government 
contractors  to  work  four  10-hour  days  per  week. 
The  future  of  the  Clean  Water  Act  is  uncertain  at 
this  time.  The  1980  elections  resulted  in  the  ap- 
proval by  voters  of  the  expenditure  of  $840  million 
for  water  and  wastewater  facilities  around  the 
country.  Changes  can  be  expected  in  the  policies  of 
the  EPA  with  respect  to  management  of  hazardous 
wastes,  pollution,  funding  of  wastewater  facilities, 
and  water  supplies,  but  what  these  changes  will 
involve  is  not  yet  certain.  (Carroll-FRC) 
W81-03796 


INCREASING    EMPLOYEE    SECURITY    AND 
PRODUCTIVITY  WITH  COMPUTERS, 

Denver  Water  Dept.,  CO. 
W.  H.  Miller. 

Journal   of  the   American   Water   Works   Associ- 
ation,  Vol   73,   No   3,   p    136-139,   March,    1981. 


Descriptors:  'Digital  computers,  'Education, 
'Employee  relations,  Economic  aspects,  Personnel 
management.  Data  processing. 

Education  and  training  programs  can  help  employ- 
ees understand  electronic  data  processing.  A  com- 
puter can  provide  an  employee  with  information 
that  can  add  to  his  sense  of  security  with  a  compa- 
ny, help  him  understand  the  financial  situation,  and 
provide  incentive  for  improving  job  performance. 
A  computer  helps  provide  employee  performance 
reports  which  give  supervisors  a  tool  for  meeting 
with  employees  and  reviewing  their  progress.  This 
indicates  management's  interest  in  the  general  wel- 
fare of  employees.  Also,  the  computer  provides  a 
check  stub  which  indicates  amounts  of  taxes  with- 
eld,  cumulative  days  of  sick  and  vacation  time 
available,  deductions  for  credit  unions,  gross  pay, 
net  pay  etc.  Employees  should  realize  that  ma- 
chines do  not  necessarily  replace  people.  Machines 
may  perform  clerical  tasks  and  provide  jobs  for  a 
higher  level  employee.  New  roles  can  usually  be 
found  for  replaced  employees  within  a  large  orga- 
nization. Proper  training  of  employees  can  con- 
vince them  that  the  computer  is  a  tool,  not  a 
threat.  (Small-FRC) 
W81-038I6 


MANCHESTER,  CONNECTICUT'S  INFORMA- 
TION COLLECTION  AND  MANAGEMENT 
SYSTEM  FOR  WASTEWATER  TREATMENT, 

Metcalf  and  Eddy,  Inc.,  Boston,  MA. 

D.  Vander  Schaaf. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  72,  March,  1981. 

Descriptors:  'Data  acquisition,  'Management  in- 
formation systems,  'Wastewater  facilities.  Informa- 
tion systems,  'Wastewater  treatment.  Information 
retrieval.  Management  planning,  Manchester,  Con- 
necticut. 

Design  efforts  for  the  upgrading  and  expansion  of 
the  Manchester,  Connecticut  Wastewater  Treat- 
ment Facilities  call  for  the  inclusion  of  a  digitally 
based  data  logging  system.  The  basic  components 
of  the  data  logging  system  are  conventional  proc- 
ess instrumentation;  conventional  instrumentation 
panels  for  local  display  and  control  process  varia- 
bles; multiplexers  to  code  and  transmit  the  infor- 
mation from  the  local  instrumentation  to  the  data 
logging  system;  a  data  logging,  storage,  and  proc- 
essing unit;  and  data  input  and  output  devices. 
Keyboards  can  be  used  to  manually  input  such 
data  as  laboratory  analysis  results.  The  use  of  this 
system  will  allow  for  collection,  management,  and 
reduction  of  considerably  more  data  than  would  be 
possible  with  a  manual  system  and  will  provide 
better  automated  plant  records,  a  greater  informa- 
tion base  for  operational  decision-making,  and  a 
reduction  in  the  time  required  to  produce  plant 
reports.  (Carroll-FRC) 
W81-03890 


COOPERATION  FORMS  FOUNDATION  FOR 
WWTP  GROWTH, 

Killam  (Elson  T.)  Associates,  Inc.,  Millburn,  NJ. 
For  primary  bibliographic  entry  see  Field  5D. 
W81-03936 


6B.  Evaluation  Process 


AN  ASSESSMENT  OF  WATER  USE  AND  POLI- 
CIES IN  NORTHERN  COLORADO  CITIES, 

Colorado  Water  Resources  Research  Inst.,  Fort 

Collins. 

K.  N.  DiNatale. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-215915, 

Price  codes:  All  in  paper  copy,  AOl  in  microfiche. 

Technical  Report  No  28,  March,  1981.  229  p,  16 

Fig,  36  Tab,  96  Ref.  OWRT-A-042-COLO(2),  14- 

34-0001-9006  &  0106. 

Descriptors:  Municipal  water  conservation,  'Mu- 
nicipal water  use,  'Water  metering.  Water  use, 
'Municipal  water.  Water  supply,  Water  rates.  Pric- 
ing, Surveys,  Water  rights,  'Colorado,  Front  range 
communities. 


Municipal  water  management  policies  and  water 
use  patterns  were  examined  in  25  northern  Colora- 
do Front  Range  communities.  Towns  were  classi- 
fied on  the  basis  of  population;  extent  of  metering, 
if  any;  and  source  of  water  supply,  groundwater  or 
surface  water.  Water  use  patterns  were  analyzed 
for  a  four-year  period,  1975  to  1978.  The  effects  of 
metering,  water  use  restrictions  and  the  1976-1977 
drought  period  on  municipal  water  use  were  also 
determined.  Metering  of  all  residential  customers 
was  found  to  be  the  practice  in  11  of  the  25 
communities.  Per  capita  water  use  was  lower  in 
the  metered  towns  than  in  the  unmetered  towns, 
but  the  actual  per  capita  use  varied  greatly  among 
the  individual  towns.  Metering  was  particularly 
effective  in  reducing  per  capita  outdoor  water  use. 
Lawn  watering  restrictions  were  widely  practiced 
in  the  unmetered  towns  and  judged  to  be  generally 
less  effective  than  metering  without  restrictions  in 
reducing  average  and  peak  outdoor  water  use. 
Interviews  were  conducted  with  town  water  man- 
agers regarding  municipal  water  management  poli- 
cies. Water  rates,  pricing  policies,  revenues  from 
water  sales  and  tap-on  fees  varied  greatly  in  both 
the  metered  and  unmetered  towns.  The  majority  of 
the  towns  required  water  rights  contributions  from 
new  developments.  Exclusive  of  these  water  rights 
donation  requirements,  planning  for  future  raw 
water  supply  needs  and  estimates  of  the  depend- 
able yield  of  water  rights  owned  were  judged  to  be 
inadequate  in  many  towns.  The  possible  benefits 
and  costs  of  increased  efficiency  of  water  use  on 
municipal  return  flows  and  water  rights  were  de- 
termined and  evaluated. 
W8 1-03603 


PUBLIC    EVALUATION    OF    WASTEWATER 
REUSE  OPTIONS, 

California  Univ.,  Berkeley.  Dept.  of  Social  and 
Administrative  Health  Services. 
For  primary  bibliographic  entry  see  Field  3C. 
W8 1-03726 


COST-EFFECTIVE  WATER  QUALITY  PLAN- 
NING FOR  URBAN  AREAS, 

CH2M/Hill,  Inc.,  Reston,  VA. 

For  primary   bibliographic   entry  see   Field   5G. 

W8 1-03759 


A  PREDICTIVE  MODEL  OF  WATER  STRESS 
IN  CORN  AND  SOYBEANS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  21. 
W81-03761 


COMMUNITY  PARTICIPATION  IN  THE 
RURAL  WELL  CONSTRUCTION  PRO- 
GRAMME OF  GUINEA-BISSAU, 

J.  D.  van  der  Ploeg,  and  C.  A.  van  Wijk-Sijbesma. 
Aqua,   No  9/10,   p   21-23,    1980.   2  Tab,   7   Ref 

Descriptors:  'Wells,  'Construction,  'Community 
development,  Guinea-Bissau,  Well  construction. 
Water  resources  development,  Resources  develop- 
ment. Regional  development,  Water  supply  devel- 
opment, Water  supply.  Water  management.  Re- 
sources management,  Rural  areas. 

The  water  program  in  Buba  Tombali,  Guinea- 
Bissau,  is  described  as  one  in  which  successful 
intergration  of  a  community  participation  compo- 
nent has  been  incorporated  into  a  rural  drinking 
water  supply  program.  The  community  members 
participate  at  all  levels  of  the  water  supply  system. 
Individuals  drawn  from  the  areas  they  serve  guide 
the  process.  An  evaluation  of  the  program  at  the 
village  level  is  offered,  along  with  recommenda- 
tions for  further  study  and  expansion  of  the  ideas 
into  other  areas.  (Baker-FRC) 
W8 1-03921 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


INDUSTRIAL   WASTEWATER   REUSE:   COST 
ANALYSIS  AND  PRICING  STRATEGIES, 
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WATER  RESOURCES  PLANNING— Field  6 
Water  Demand — Group  6D 


Montgomery  (James  M.),  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W8 1-03601 


INDUSTRIAL  WASTEWATER  REUSE:  COST 
ANALYSIS  AND  PRICTNG  STRATEGIES:  AP- 
PENDICES, 

Montgomery  (James  M.)>  Pasadena,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W8 1-03602 


AN  ASSESSMENT  OF  WATER  USE  AND  POLI- 
OES  IN  NORTHERN  COLORADO  CITIES, 

Colorado  Water  Resources  Research  Inst.,  Fort 

Collins. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-03603 


MANAGING    ENERGY    AT    WATER-POLLU- 
TION-CONTROL FACTLITIES, 

Metcalf  and  Eddy,  Inc.,  Boston,  MA. 

For  primary   bibliographic   entry  see  Field   5D. 

W81-03775 


ON    THE    MARGINAL    COST    OF    WATER 
SUPPLY, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Applied  Economics. 

For  primary  bibliographic  entry  see  Field  5F. 
W8 1-03793 


INVESTMENTS  IN  WATER  SUPPLY  AND 
SANITATION, 

World    Health    Organization,    Geneva    (Switzer- 
land). 
E.  Becher. 
Aqua,  No  9/10,  p  208-216,  1980.  3  Tab. 

Descriptors:  'Economic  aspects,  'Water  supply, 
•Sanitation,  Financing,  Financial  feasibility.  Costs, 
Cost  analysis. 

Financial  decisions  that  must  be  made  in  dealing 
with  problems  of  water  supply  and  sanitation  are 
discussed.  Assuming  normal  average  performance 
is  met,  the  single  most  important  factor  in  deter- 
mining the  level  and  composition  of  running  costs 
is  investment  costs.  A  multinational  analysis  was 
undertaken  by  the  WHO/World  Bank  Cooperative 
program  in  1977-1979.  The  program  was  in  prepa- 
ration for  the  International  Drinking  Water  Supply 
and  Sanitation  Decade  of  1981-1990.  The  extent  of 
the  investment  problem  faced  by  the  Decade  in 
terms  of  unmet  needs  is  described.  Additionally,  a 
country  classification  system  is  presented  which 
facilitates  the  task  of  investment  policies  planning 
at  various  levels  both  nationally  and  international- 
ly. The  pattern  of  investment  costs  that  results 
from  the  examination  of  national  data  and  project 
information  is  also  described.  Conclusions  are  of- 
fered concerning  the  conformity  of  present  water 
supply  and  sanitation  programs  with  respect  to 
prevailing  economic  and  social  policies  of  various 
countries.  (Baker-FRC) 
W8 1-039 18 


6D.  Water  Demand 


PRACTICAL  APPLICATIONS  FOR  REUSE  OF 
WASTEWATER, 

Japan  Sewage  Works  Agency,  Tokyo. 

For  primary  bibliographic  entry  see  Field  3C. 

W81-03618 


VENTURA  COUNTY  WATER  MANAGEMENT 
PROJECT  CALIFORNIA;  CONCLUDING 
REPORT  ON  THE  INVESTIGATION  OF  THE 
FEASIBILITY  OF  WATER  SUPPLY  DEVELOP- 
MENT. 

Water  and  Power  Resources  Service,  Mid-Pacific 
Region,  Sacramento,  California,  January.  1981.  200 
p,  13  Fig,  21  Tab,  1  Append. 

Descriptors:  *Water  resources  development, 
•Wastewater  renovation,  •Groundwater  recharge. 


•Water  demand,  *Feasibility  studies.  Groundwater 
mining,  Alternative  planning.  Water  requirements, 
Secondary  wastewater  treatment,  Streamflow, 
Flow  augmentation.  Saline  water  intrusion.  Wet- 
lands, Recreation,  Fisheries,  •Ventura  County, 
California. 

The  feasibility  investigation  of  the  Ventura  County 
Water  Management  Project  was  initiated  in  1973 
to  formulate  plans  for  meeting  countywide  water 
needs,  with  heavy  reliance  on  reclaiming  municipal 
waste  water.  The  planning  area  is  an  agricultural 
greenbelt  located  in  the  alluvial  valleys  and  coastal 
plain,  with  both  rural  and  urban  development.  By 
the  year  2000  the  population  is  expected  to  in- 
crease to  800,000,  and  water  requirements  to 
almost  365,000  acre-feet  annually,  requiring  the 
development  of  an  additional  50,000  acre-feet  of 
water.  The  groundwater  supply  is  presently  being 
overdrafted  by  about  60,000  acre-feet  a  year.  A 
supply  of  municipal  wastewater  with  secondary 
treatment  could  be  put  to  such  uses  as  streamflow 
augmentation,  greenbelt  irrigation,  agricultural 
use,  and  improvement  of  groundwater  quality  by 
reducing  total  dissolved  solids  content  and  by  pre- 
venting seawater  intrusion.  Additional  water  sup- 
plies could  also  be  used  to  enhance  recreation  and 
fisheries.  Three  water  supply  development  plans 
were  developed,  a  national  economic  development 
plan,  an  environmental  quahty  plan,  and  a  combi- 
nation plan.  The  combined  plan  was  selected  as 
being  the  best  overall  plan.  By  the  year  2000,  about 
7,400  acre-feet  of  the  project  water  supply  would 
be  used  for  groundwater  recharge  and  76,400  acre- 
feet  for  irrigation  of  38,200  acres.  The  plan  would 
develop  535  acres  of  wetland  area,  and  2,370  acres 
of  recreation  area.  Because  of  the  lack  of  local 
support  for  the  Federal  authorization  and  con- 
struction of  the  water  management  project  as 
planned,  the  feasibility  investigation  is  being  termi- 
nated. (Moore-SRC) 
W8 1-03665 


SOLANO  COUNTY  WATER  PROJECT  -  CALI- 
FORNIA; CONCLUDING  REPORT  ON  THE 
FEASIBILITY  INVESTIGATION  OF  AGRICUL- 
TURAL, MUNICIPAL,  AND  INDUSTRIAL 
WATER  REQUIREMENTS  OF  SOLANO 
COUNTY. 

Water  and  Power  Resources  Services,  Mid-Pacific 
Region,  October,    1980.    127  p,    13  Fig,   19  Tab. 

Descriptors:  *Water  resources  development, 
•Water  requirements,  'Planning,  •Population  dy- 
namics. Alternative  planning.  Conjunctive  use. 
Water  reuse.  Land  use.  Industrial  water.  Agricul- 
ture, •Solano  County,  California. 

Solano  County  is  located  in  northern  California. 
Its  583,000  acres  of  land  and  water  encompass 
parts  of  the  Coast  Ranges  and  the  alluvial  flood 
plains  of  the  Sacramento  River  Valley.  Alternative 
solutions,  including  provision  of  supplemerital 
water,  to  meet  several  water-related  needs  which 
now  exist  or  could  exist  within  the  county  were 
evaluated.  Water  requirements  were  determined 
from  updated  land  use,  population  forecasts,  and 
industrial  projections.  The  overall  plan  was  de- 
signed to  satisfy  the  requirements  for  supplemental 
water  and  facilities  through  the  year  2020.  Solano 
County  has  been  experiencing  a  rapid  rate  of 
growth  over  the  last  decade.  Under  the  alternative 
futures  method  of  planning,  the  1975  population 
187,700  can  be  expected  to  increase  either  by 
207,000  or  397,000.  Supplemental  water  supply 
alternatives  include:  redetermination  of  the  Solano 
Project  yield  in  light  of  operating  experience  and 
changing  requirements,  criteria  and  general  plan- 
ning for  the  West  Sacramento  Canal  Unit,  timing 
and  design  capacity  of  the  California  North  Bay 
Aquaduct,  water  supply  facilities  proposed  in  the 
Montezuma  Hill  appraisal  study,  waste-water  reuse 
opportunities,  and  conjunctive  use  of  ground  and 
surface  water.  Water  requirements  for  the  county, 
excluding  Suisun  Marsh,  can  be  met  by  existing 
water  supplies,  local  development  and  State  con- 
tract facilities  through  the  year  2000.  (Moore-SRC) 
W8 1-03666 


ARE  WE  REALLY  RUNNING  OUT  OF  WATER, 

CH2M/Hill,  Denver,  CO. 
K.  J.  Miller, 
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Water/Engineering  and  Management,  Vol  128,  No 
3,  p  26,  March,  1981. 

Descriptors:  •Water  management,  •Water  re- 
sources development,  •Water  quality.  Resources 
management,  Water  supply  development.  Water 
pollution  control.  Water  reuse.  Water  conserva- 
tion, Public  policy. 

A  variety  of  current  water  resource  management 
concerns  have  direct  implications  for  the  future 
adequacy  of  the  nation's  water  supply.  If  efforts  to 
develop  new  water  resource  management  skills 
and  new  technology  to  solve  such  concerns  as 
energy  development,  agricultural  demands,  popu- 
lation shifts,  and  contamination  of  groundwater 
continue,  future  water  supplies  can  be  expected  to 
be  adequate  to  meet  the  needs.  However,  if  water 
management  style  and  technology  is  unable  to 
adapt,  and  if  the  regulatory  approach  remains  un- 
changed, shortages  may  be  expected  in  the  future. 
Sound  common-sense  water  quality  regulations  are 
needed  to  protect  both  surface  water  and  ground- 
water supplies.  Water  quality  regulations  should 
relate  to  the  capacity  and  ability  of  the  river 
system  involved  to  assimilate  wastes.  State  laws 
must  be  updated.  Federal  control  may  be  necessary 
to  balance  the  needs  of  states  sharing  common 
groundwater  aquifers.  Water  conservation,  includ- 
ing the  development  of  storage  reservoirs,  should 
be  practiced  by  all  municipal,  industrial,  and  agri- 
cultural users.  Water  reuse  will  be  increasingly 
used  as  a  management  option  in  water-short  areas. 
Water  resource  management  should  develop  and 
make  use  of  the  skill  of  public  participation  as  an 
alternative  to  lengthy  litigation.  (Carroll-FRC) 
W81-03792 


IN    SEARCH    OF   A   WATER   REVOLUTION: 
QUESTIONS  FOR  CANAL  IRRIGATION  MAN- 
AGEMENT IN  THE  1980'S, 
R.  Chambers. 

Water  Supply  and  Management,  Vol  5,  No  1,  p  5- 
18,  1981.45Ref. 

Descriptors:  •Irrigation  canals,  •Water  manage- 
ment. Water  resources  development.  Water  use. 
Water  supply  development,  Irrigation,  Land  use, 
Planning,  Water  distribution,  Water  conveyance. 
Water  shortage,  •Asia. 

This  paper  discusses  the  main  system  operation  of 
large  and  medium  sized  canal  irrigation  presently 
occurring  in  South  and  Southeast  Asia.  In  develop- 
ing any  irrigation  system  certain  key  factors  must 
be  considered,  among  which  are;  productivity,  the 
ratio  of  production  or  of  some  measure  of  econom- 
ic value  of  production  to  the  resource  used;  equity, 
as  it  refers  to  a  fairer  distribution  of  resources  and 
livelihoods;  stability,  referring  to  the  capacity  for 
long-term  sustained  irrigation  without  environmen- 
tal depletion,  deterioration  or  loss  of  productivity; 
and  utility  to  irrigators,  concerning  quantity, 
timing  and  predictability  of  the  water  which  they 
will  receive.  Areas  where  research  must  be  per- 
formed before  a  project  is  undertaken  include  geo- 
graphical accessibility,  prominent  project  bias, 
design  and  construction  bias,  quantification,  and 
diplomatic  considerations.  One  large  factor  which 
must  be  studied  more  effectively  than  has  been 
done  in  the  past  deals  with  the  behavior,  motiva- 
tion and  management  skills  of  those  who  will  be 
directly  involved  in  the  management  and  distribu- 
tion of  the  water.  The  questions  of  who  will  gain 
and  who  will  lose  from  any  proposed  redistribu- 
tion of  water  must  be  addressed  in  any  planning 
meeting  where  water  control  is  a  topic.  (Baker- 
FRC) 
W81-03871 


CARIBBEAN  BASIN  WATER  MANAGEMENT 
PROJECT. 

Food  and  Agriculture  Organization  of  the  United 
Nations,  Bridgetown  (Barbados).  Caribbean  Basin 
Water  Management  Project. 
Aqua,  No  9/10,  p  16-17,  1980. 

Descriptors:  *Caribbean,  *Water  management.  Re- 
sources management.  Training,  Planning,  Manage- 
ment planning,  Communication,  •International 
agreements.  International  commissions,  Organiza- 
tions. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6D — Water  Demand 

Resolutions  and  recommendations  evolving  from 
the  UN  Water  Conference  held  at  Mar  del  Plata, 
Argentina  in  March  1977  are  reviewed.  These  rec- 
ommendations are  concerned  with  the  Caribbean 
Basin  water  management  project,  and  call  for  edu- 
cation and  training  for  all  levels  of  personnel  deal- 
ing with  water  resources  development,  collabora- 
tion with  government  regarding  manpower  sur- 
veys, the  establishment  of  national  training  pro- 
grams, the  publication  of  technical  manuals  and 
other  guidance  materials,  encouraging  operational 
managers  and  supervisors  to  take  active  roles  in 
water  management,  and  cooperation  among  devel- 
oping countries.  Various  benefits  derived  from 
these  recommendations  since  the  conference  have 
included  the  acceptance  of  training  responsibilities 
by  supervisors,  the  implementation  of  well  con- 
ducted training  programs,  and  evidence  of  better 
job  performance.  A  clearer  defining  of  job  respon- 
sibilities has  taken  place,  a  positive  change  in  the 
attitude  of  supervisors  toward  subordinates  has 
arisen,  and  more  communication  is  noted  among 
utility  staff. 
W8 1-03920 


WELL    SOLVES    WATER    SHORTAGE,    PRE- 
SERVES SCENIC  RIVER, 

Hammond,  Collier  and  Wade-Livingstone  Asso- 
ciates, Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  8A. 

W81-03933 


6E.  Water  Law  and  Institutions 


MUNICIPAL  TREATMENT  REQUIREMENTS 
AND  PRACTICES  TO  MAINTAIN  WATER 
QUALITY  IN  THE  TAMPA  AND  ESCAMBIA 
BAY  AREAS, 

Florida  State  Dept.  of  Environmental  Regulation, 
Tallahassee.  Div.  of  Environmental  Programs. 
For   primary   bibliographic   entry   see   Field   5D. 
W8 1-036 19 


IMPROVED  OPERATION  AND  MAINTE- 
NANCE OPPORTUNITIES  AT  MUNICIPAL 
TREATMENT  FACILITIES, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Wastewater  Research  Div. 
For   primary   bibliographic   entry   see   Field   5D. 
W8I-03625 


WATER  USE  CONFLICT  NEAR  MADISON, 
NEBRASKA, 

Nebraska  Univ. -Lincoln.  Inst,  of  Agriculture  and 

Natural  Resources. 

M.  Ginsberg. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  133-137, 

February,  1981.  8  Fig. 

Descriptors:  *Water  rights,  *Irrigation  wells, 
'Drawdown,  Water  wells.  Judicial  decisions,  Do- 
mestic water.  Head  loss,  Madison,  'Nebraska, 
Wells,  Groundwater  movement.  Legislation,  Legal 
aspects,  Aquifers,  Geohydrology. 

The  rapid  increase  in  the  number  of  irrigation 
wells  in  Nebraska  has  caused  many  water  use 
conflicts.  One  case  involved  installation  of  an  irri- 
gation well  in  the  spring  of  1976  near  Madison. 
After  only  9.5  hours  pumping,  four  nearby  domes- 
tic wells  had  considerable  head  loss.  Domestic  use 
is  given  first  priority  in  Nebraska  statutes,  followed 
by  agricultural  use,  and  last,  industrial  use.  To 
resolve  the  conflict,  pumping  and  recovery  tests 
were  done,  and  the  irrigation  well  was  deemed 
responsible  for  the  head  decline.  The  court  or- 
dered that  the  plaintiff  be  reimbursed  for  the  less 
costly  of  two  options-lower  the  existing  domestic 
well  levels  or  connect  to  city  water.  As  a  result  of 
this  conflict,  legislation  has  been  introduced  that 
would  require  wells  of  high  preference  (domestic) 
to  be  reasonably  deep  and  well-constructed  if  wells 
of  lower  preference  are  to  be  held  liable  for  head 
loss.  (Cassar-FRC) 
W81-03783 


AROUND    THE    WORLD    WITH    CHARLIE 

SENN, 

C.  L.  Senn. 

Journal  of  Environmental  Health,  Vol  43,  No  4,  p 

206-207,  January /February,  1981. 

Descriptors:  'Developing  countries,  'Environmen- 
tal sanitation,  Public  health.  Water  quality  manage- 
ment, Water  pollution  control. 

An  environmental  health  consultant,  C.  L.  Senn, 
has  worked  in  developing  nations  for  the  World 
Health  Organization  and  has  made  observations  on 
sanitation  conditions  in  several  countries.  In  the 
Phillippines,  the  general  trend  is  toward  the  use  of 
stabilization  ponds  to  replace  discharge  of  raw 
sewage  into  streams  or  seas.  Also,  the  reuse  of 
water  for  fish  raising  and  irrigation  is  encouraged. 
Education  of  the  people  so  that  they  will  accept 
toilets  and  other  modern  ways  has  been  an  impor- 
tant factor  in  the  Phillippines.  In  Sumatra,  a  master 
plan  is  being  developed  for  the  largest  city,  Medan, 
which  presently  has  no  sewers.  In  rural  areas  dug 
water  wells  are  being  curbed  to  limit  surface  drain- 
age. In  the  New  Hebrides  Islands,  one  villager  is 
being  appointed  in  each  village  to  be  trained  as  a 
sanitarian.  In  Kenya,  aqua  privies  are  being  en- 
couraged. In  India,  Gobar  bio-gas  generators  are 
operating  on  50,000  farms  to  produce  light  and 
heat  from  methane  produced  from  animal  manure. 
(Small-FRC) 
W81-03825 


SECOND  PHASE  OF  THE  INTERNATIONAL 
HYDROLOGICAL  PROGRAM, 

National  Research  Council,  Stockholm  (Sweden). 

Committee  for  Hydrology. 

M.  Falkenmark. 

Ambio,  Vol  10,  No  1,  p  48-49,  1981.  1  Fig. 

Descriptors:  'Sanitary  engineering,  'Potable 
water,  'Planning,  Social  aspects,  Hydrology, 
United  Nations,  Foreign  countries.  Education,  In- 
ternational Drinking  Water  and  Sanitation  Decade, 
Water  policy,  'Developing  countries. 

At  the  Third  Session  of  the  Intergovernmental 
Council  of  the  International  Hydrological  Pro- 
gram, plans  for  the  Second  Phase  activities  for 
1981-1983  shifted  to  emphasis  on  the  utilitarian 
importance  of  hydrology  in  support  of  water  re- 
sources planning,  development,  and  management. 
Activities  will  be  less  concerned  with  scientific 
research  and  more  involved  with  transfer  of 
knowledge  to  and  between  developing  countries. 
(Cassar-FRC) 
W81-03842 


GROUNDWATER  IS  A  NATURAL  RESOURCE 
TOO, 

National  Research  Council,  Stockholm  (Sweden). 

Committee  for  Hydrology. 

M.  Falkenmark. 

Ambio,  Vol  10,  No  1,  p  49,  1981. 

Descriptors:  'Groundwater,  'Aquifers,  Water  pol- 
lution control,  Hydrology,  'Water  policy.  Plan- 
ning, 'International  commissions,  Europe. 

A  round  table  discussion  of  the  Council  of  Europe 
took  place  in  Strasbourg  in  connection  with  the 
International  Course  on  Environmental  Law.  It 
was  organized  by  the  Council's  Working  Group  on 
the  Rhine  Phreatic  Aquifer,  the  International 
Water  Resources  Association,  and  the  Internation- 
al Faculty  of  Compared  Law.  The  major  theme 
was  the  quantity  and  quality  aspects  of  transfron- 
tier groundwater.  The  group  concluded  that 
groundwater  is  being  accepted  as  a  natural  re- 
source by  regional  managers  and  hydrogeologists, 
but  that  the  International  Law  Commission  has  not 
yet  reached  this  viewpoint.  Until  this  happens, 
proposed  UNEP  principles  on  shared  natural  re- 
sources do  not  apply.  (Cassar-FRC) 
W81-03843 


NEEDED:   A   WATER   STRATEGY   FOR   THE 
1980S, 

M.  Falkenmark,  and  C.  Widstrand. 
Ambio,  Vol  10,  No  1,  p  46-47,  1981.  2  Fig. 


Descriptors:  'Water  policy,  'International  Drink- 
ing Water  Supply  and  Sanitation  Decade,  Plan- 
ning, Costs,  Water  supply.  Sanitary  engineering, 
Water  pollution,  International  commissions. 

Constraints  and  enhancing  factors  in  the  develop- 
ment of  rural  water  supply  and  sanitation  were 
discussed  at  a  meeting  organized  by  Uppsala  Uni- 
versity, Sweden,  and  the  U.  N.  Department  of 
Technical  Cooperation  for  Development.  After 
water  supplies  are  developed,  the  population  must 
be  educated  to  use  the  resource.  Equipment  must 
be  maintained  and  repaired,  and  clean  water 
sources  must  be  protected  from  contamination. 
Cost  estimates  for  achieving  the  goals  for  the  In- 
ternational Drinking  Water  and  Sanitation  Decade 
were  estimated  at  up  to  $600  billion  for  the  10  year 
period.  Although  it  is  unrealistic  to  believe  that  all 
the  far-reaching  goals  will  be  reached  in  this  short 
time,  it  is  hoped  that  general  awareness  of  prob- 
lems will  develop,  followed  by  increased  priority 
given  to  water  and  sanitation  on  the  local  levels, 
especially  in  the  developing  countries.  (Cassar- 
FRC) 
W8 1-03844 


CLEAN  WATER  COMES  HRST, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

V.  J.  Kimm. 

Water  and  Sewage  Works,  Vol  127,  No  1,  p  10, 

January,  1980. 

Descriptors:  'Legislation,  'Drinking  water, 
'Public  health.  Economic  aspects,  Carcinogens, 
Regulations,  Safe  Drinking  Water  Act. 

Legislative  attempts  to  ease  drinking  water  regula- 
tions are  questioned.  The  Gramm  amendments 
(HR-4509)  would  change  the  burden  of  proof  in 
setting  standards,  suspend  standards  that  have  been 
on  the  books  for  almost  20  years,  reduce  measures 
to  limit  human  exposure  to  carcinogens,  and  pro- 
vide a  loop-hole  for  oil-  and  gas-exploitation  relat- 
ed ejection  wells.  These  amendments  are  attempts 
to  avoid  excessive  government  regulations  and  un- 
necessary increases  in  utility  bills.  It  was  the  un- 
equivocal intent  of  the  Congress  in  the  Safe  Drink- 
ing Water  Act  to  protect  the  public  health.  EPA 
has  responded  to  this  intent  by  controlling  trihalo- 
methanes  in  drinking  water  to  provide  public 
health  protection  to  the  vast  majority  of  Ameri- 
cans, who  use  public  water.  EPA  is  also  investigat- 
ing other  potential  problem  chemicals:  trichlor- 
oethylene,  carbon  tetrachloride,  tetrachloroethy- 
lene,  1,1,1-trichloroethane,  and  1,2-dichloroethane. 
The  issue  of  protecting  public  drinking  water  is 
more  complex  than  it  was  a  few  years  ago.  Eco- 
nomic impact,  cost-benefit  analysis,  and  energy 
issues  must  now  be  considered  when  implementing 
the  Safe  Drinking  Water  Act.  (Small-FRC) 
W81-03879 


INTERNATIONAL  TRENDS  IN  WATER  MAN- 
AGEMENT. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
11,  p  538-540,  November,  1980. 

Descriptors:  'Water  quality  control.  Rivers, 
Lakes,  Sewage,  River  basin  development.  River 
basins.  Groundwater  basins,  'Water  management. 
Surface  water.  Groundwater,  Water  pollution  con- 
trol. 

The  importance  of  national  measures  for  control- 
ling water  pollution  becomes  evident  when  one 
considers  international  rivers  such  as  the  Rhine. 
Considerable  interest  is  appearing  in  the  develop- 
ment of  models  that  permit  predictions  to  be  made 
of  the  effects  of  installing  or  improving  wastewater 
treatment  facilities  at  different  locations  within  the 
system.  Studies  have  also  been  made  of  algal 
blooms  in  various  lakes,  attributed  to  sewage  efflu- 
ent. Alum  treatment  has  been  used  to  remove 
phosphate  from  the  effluent  in  some  cases.  The 
importance  of  urban  stormwater  as  a  source  of 
nitrogen  and  phosphorus  and  the  availability  of 
these  potential  nutrients  for  the  growth  of  algae  in 
an  area  where  stormwater  is  the  major  contributor 
to  eutrophic  conditions  has  also  been  examined.  A 
study  on  groundwater  quality  was  performed  be- 
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cause  of  the  potential  public  health  hazard  caused 
by  nitrates  derived  from  septic  tank  leaching  sys- 
tems contaminating  groundwater  taken  for  public 
supply.  Each  of  these  various  studies  is  viewed 
from  the  viewpoint  that  the  interactions  of  many 
variables  affect  the  water  quality,  leading  to  the 
conclusion  that  the  subject  of  water  management 
must  concern  itself  with  these  interacting  variables. 
(Baker-FRC) 
W8 1-03880 


VIRGINIA  RULING  AFFECTS  WATER  WELLS, 

L.  J.  Ross. 

Water  Well  Journal,  Vol  34,  No  10,  p  43,  October, 

1980. 

Descriptors:  'Municipal  water,  'Water  distribu- 
tion, 'Regulations,  Well  water.  Legal  aspects, 
Public  opinion,  Public  health,  Virginia,  Virginia 
Beach. 

Virginia  Beach,  Virginia,  has  a  regulation  which 
requires  all  buildings  housing  humans  to  which 
water  service  is  made  available,  to  attach  to  that 
water  line  within  one  year.  A  connection  to  the 
water  service  is  required  even  if  the  homeowner 
continues  to  use  his  own  well  for  a  water  supply. 
The  regulation  was  passed  in  order  to  help  the 
water  system  expand.  Homeowners  not  wishing  to 
be  forced  to  pay  for  water  service  connection 
brought  suit  against  the  city.  The  courts  sided  with 
the  city  because  the  city  is  charged  with  the  broad 
responsiblity  of  protecting  the  health,  safety,  and 
welfare  of  the  people.  The  city  argued  that  the 
wells  could  become  polluted  in  the  future,  that  a 
decline  in  the  water  table  could  make  the  wells 
inoperable,  and  a  significant  drawdown  of  ground 
water  might  cause  salt  water  intrusion.  If  the  city 
controls  the  water,  it  can  protect  the  public  health 
and  enforce  necessary  conservation  measures. 
Residents  are  expected  to  appeal  the  case  to  the 
US  Supreme  Court.  (Small-FRC) 
W81-03882 


CARL  CAHILL/WATER  WELL  WARRIOR, 

K.  McCray. 

Water  Well  Journal,  Vol  34,  No  10,  p  44-48,  Octo- 
ber, 1980. 

Descriptors:  'Municipal  water,  'Water  distribu- 
tion, 'Regulations,  Well  water.  Concrete  pipes, 
Asbestos  cement,  Law  enforcement.  Water  supply. 

A  resident  of  Chesapeake,  Virginia,  is  fighting  the 
city's  mandatory  connection  ordinance.  The  pri- 
mary reason  for  his  fight  is  the  fact  that  the  city 
expanded  its  water  system  with  pipe  made  of  con- 
crete and  asbestos.  The  people  of  the  community 
had  voted  to  expand  the  water  system,  but  the 
mandatory  connection  ordinance  was  not  on  the 
books  at  the  time  of  the  election,  nor  had  the 
asbestos  containing  pipe  been  purchased.  Only  the 
manufacturer  of  the  pipe  will  state  that  it  is  safe  to 
use;  most  experts  simply  say  that  they  are  not  sure. 
Cahill  is  taking  his  complaint  to  the  US  Supreme 
Court.  (Small-FRC) 
W81-03883 


SUMMARY  OF  STATE  WELL  CONSTRUC- 
TION REGULATION  AND  ENFORCEMENT. 

Water  Well  Journal,  Vol  34,  No  10,  p  52-54,  Octo- 
ber, 1980.  1  Tab. 

Descriptors:  'Well  drilling,  'Regulations,  'Law 
enforcement,  Professional  personnel.  State  jurisdic- 
tion. Licensing,  Standards. 

A  chart  is  provided  which  analyzes  state  and  local 
regulations  governing  the  licensing  of  contractors 
and  the  regulation  of  well  construction  practices. 
The  legislation's  adequacy  is  analyzed,  and  the 
compatibility  of  state  and  local  laws  is  evaluated. 
The  extent  of  enforcement  by  regulatory  authori- 
ties is  indicated.  Each  state  of  the  union  is  includ- 
ed. The  chart  is  based  on  data  compiled  in  1979  by 
Tyler  E.  Gass  and  Joseph  Ritchey  of  the  National 
Water  Well  Association.  (Small-FRC) 
W8 1-03884 


CONSTRUCTION     GRANTS'     PROCEDURES 
FLOW  CHART  EXPLAINED, 

ESEI,  Detroit,  MI. 

For  primary   bibliographic  entry  see  Field   9D. 
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PLANASA  -  THE  NATIONAL  PLAN  OF  BASIC 
SANITATION, 

National  Housing  Bank  (Brazil).  Sanitation  Financ- 
ing System  Managing  Office. 
I.  M.  Pires. 
Aqua,  No  9/10,  p  195-198,  1980. 

Descriptors:  'Sanitation,  'Planning,  Water  quality 
control,  'Brazil,  Quality  control.  Resources  man- 
agement, Resources  development,  Water  supply, 
Sewer  systems. 

The  workings  of  the  National  Plan  of  Basic  Sanita- 
tion (PLANASA)  in  Brazil  are  reviewed.  PLAN- 
ASA  made  possible  a  mobilization  of  efforts  and 
resources  that  had  not  previously  been  available  in 
the  country.  PLANASA  called  for  the  setting  up 
of  models  of  planning,  execution  and  control.  By 
establishing  such  models,  it  became  easier  to  per- 
form works  calling  for  coordination  of  efforts.  The 
level  of  competence  of  each  of  the  organs  involved 
was  also  more  easily  evaluated.  Many  solutions  to 
problems  have  been  met  through  this  approach. 
Intensive  activities  for  technological  development 
have  been  in  progress  in  the  areas  of  water  re- 
sources research.  A  complete  system  of  inventories 
detailing  the  demand  of  materials  has  been  devised 
to  enable  the  smooth  implementation  of  activities. 
(Baker-FRC) 
W81-03916 


COMPARISON  OF  STANDARDS:  HOW  TO 
CHOOSE.  (COMPARAISON  DES  NORMES: 
LESQUELLES  CHOISIR.), 

Societe    Lyonnaise    des    Eaux   et    de   I'Eclairage 

(France). 

F.  Fiessinger. 

Aqua,  No  9/10,  p  199-207,   1980.  2  Tab,  5  Ref 

Descriptors:  'Water  quality  standards,  'Interna- 
tional agreements.  Standards,  Water  quality.  Water 
quality  control,  Quality  control,  'Comparison 
studies. 

Standards  of  potable  water  quality  differ  in  differ- 
ent countries.  While  it  may  be  assumed  that  the 
water  quality  objectives  in  each  country  are  de- 
pendent on  the  level  of  economic  development, 
this  is  misleading.  It  is  urged  that  water  quality 
objectives  and  therefore  standards  should  be  the 
same  in  all  nations  around  the  world,  with  perhaps 
some  differences  allowed  in  their  applicability.  An 
example  of  what  the  standards  should  include  is 
offered  by  the  E.E.C  project.  Parameters  indica- 
tive of  short-term  risk  are  still  emphasized,  but  new 
parameters  for  substances  harmful  in  the  long  term, 
such  as  general  organics,  are  also  considered  in  this 
program.  The  importance  of  treatment  practices 
exceeds  the  importance  of  individual  parameters' 
values.  International  cooperation  is  absolutely  nec- 
essary in  efforts  to  establish  international  standards. 
(Baker-FRC) 
W8 1-039 19 


PUMP  INSTALLER  REGISTRATION  AND  LI- 
CENSING. 

Water  Well  Journal,  Vol  34,  No  10,  p  56-60,  Octo- 
ber, 1980.  1  Tab. 

Descriptors;  'Well  drilling,  'Regulations,  'Licens- 
ing, Professional  personnel,  State  jurisdiction, 
'Pumps,  Installation,  Standards. 

A  state-by-state  listing  of  pump  installer  registra- 
tion and  licensing  required  in  the  United  States  is 
presented.  The  type  of  requirement  is  noted,  along 
with  the  legal  citation  or  reference  to  the  appropri- 
ate law.  Regulation  of  pump  installers  is  utilized  by 
the  states  to  protect  residents  from  substandard 
workmanship  and  business  practices.  Most  states 
impose  at  least  one  of  these  requirements  on  com- 
panies performing  water  well  drilling  services. 
Also,  a  majority  of  states  now  regulates  drillers  or 
others  who  work  on  or  install  well  water  supply 


systems.  This  data  was  collected  by  the  Legislative 
and  Environmental  Services  Division  of  the  Na- 
tional Water  Well  Association.  (Small-FRC) 
W8 1-03924 


FUNDING--AN  EVAPORATING  RESOURCE, 

C  P.  Sapinsky. 

Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 

24-26,  June,  1980. 

Descriptors;  'Economic  aspects,  'Water  pollution 
control,  'Water  quality  management.  Management 
planning.  Wastewater  treatment,  Wastewater  facil- 
ities. Government  finance.  Government  supports. 
Grants,  Hazardous  materials.  Groundwater. 

Inflation  and  government  budget  cuts  are  major 
concerns  for  everyone  involved  in  water  pollution 
control  during  the  1980s.  Excerpts  from  remarks 
made  by  several  participants  at  the  Water  Pollu- 
tion Control  Federation  (WPCF)  Government  Af- 
fairs Seminar  held  in  early  1980  provide  insights 
into  current  thinking  with  respect  to  where  fund- 
ing will  come  from,  how  much  there  will  be,  who 
will  get  it,  and  how  it  will  be  spent.  Richard  A. 
Pavia  provided  suggestions  for  alleviating  such 
problems  as  red  tape,  construction  delays,  future 
difficulties  in  obtaining  funding  from  the  Environ- 
mental Protection  Agency  (EPA),  and  unsatisfac- 
tory performance  of  wastewater  treatment  facili- 
ties. Richard  Dougherty  addressed  deficiencies  in 
the  implementation  of  the  Clean  Water  Act  by 
EPA,  including  the  overlapping  responsbilities  of 
the  State  and  Federal  governments  in  the  construc- 
tion grants  program,  the  need  for  a  river  monitor- 
ing program,  and  the  need  to  eliminate  the  open 
specifications  policy.  Eckardt  C.  Beck,  of  the 
EPA,  discussed  the  need  to  refine  and  coordinate 
existing  programs,  to  develop  an  integrated  and 
comprehensive  management  strategy,  and  to  devel- 
op systems  for  safely  disposing  of  toxic  substances 
and  pollutants  isolated  from  waterways.  The  need 
for  a  comprehensive  groundwater  strategy  was 
also  discussed.  Congressman  Norman  Y.  Mineta 
discussed  the  potential  effects  of  budget  cuts  on  the 
Water  Pollution  Construction  Grants  Program. 
(Carroll-FRC) 
W8 1-03932 


SOME  PROGRAMS  GOVERN  U.S.-CANADIAN 
HAZARDOUS  WASTE  DISPOSAL. 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p  55, 
February,  1980. 

Descriptors;  'Legislation,  'Canada,  'Waste  dispos- 
al. Great  Lakes  Water  Quality  Agreement,  Chemi- 
cal wastes,  Resource  Conservation  and  Recovery 
Act,  Toxic  Substances  Control  Act,  Environmen- 
tal Contaminants  Act,  Governments,  Water  policy, 
Water  law.  Water  pollution  control.  Water  quality, 
Disposal,  Hazardous  materials,  Polychlorinated  bi- 
phenyls,  'International  agreements. 

Hazardous  waste  disposal  is  regulated  by  programs 
in  the  U.S.  and  Canada.  The  U.S.  Toxic  Substances 
Control  Act  (1976)  bans  PCBs  from  all  but  totally 
enclosed  uses.  It  empowers  the  EPA  to  regulate 
many  aspects  of  chemical  substances  and  mixtures. 
The  U.S.  Resource  Conservation  and  Recovery 
Act  (1976)  regulates  treatment,  storage,  transporta- 
tion, and  disposal  of  hazardous  wastes  which  can 
adversely  affect  health  and  the  environment.  Can- 
ada's Environmental  Contaminants  Act  (1975)  re- 
quires mandatory  reporting  for  manufacture  of 
new  chemicals  or  new  applications  for  existing 
ones.  Manufacturers  and  users  of  PCB,  mirex,  and 
certain  other  halogenated  hydrocarbons  are  re- 
quired to  report  to  the  Minister  of  Environment.  A 
joint  agreement,  the  U.S. -Canada  Great  Lakes 
Water  Quality  Agreement  (1978),  regulates  hazard- 
ous waste  disposal,  research  on  nature  and  effects 
of  toxic  substances,  derivation  of  mathematical 
models,  and  development  of  a  data  bank  for  infor- 
mation on  chemical  properties,  toxicity,  and  uses. 
(Cassar-FRC) 
W8 1-03949 


FEDERAL     INDUSTRIAL     PRETREATMENT 
PROGRAM:  WONDERLAND  REVISITED, 

Black  and  Veatch,  Kansas  City.  MO. 


k 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


For  primary   bibliographic   entry  see   Field   5D. 
W8 1-03950 


6G.  Ecologic  Impact  Of 
Water  Development 


STATUS  OF  THE  ENVIRONMENTAL  AND 
WATER  QUALITY  OPERATIONAL  STUDIES 
(EWQOS)  PROGRAM, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
For  primary   bibliographic   entry   see   Field   5G. 
W8 1-03643 


LAKE  PONTCHARTRAIN  WATER  QUALITY 
STUDIES, 

Tulane  Univ.,  New  Orleans,  LA. 

For  primary  bibliographic  entry  see  Field  7A. 

W8 1-03648 


WATER  QUALITY  EVALUATIONS  -  TENNES- 
SEE-TOMBIGBEE  WATERWAY,  AN  OVER- 
VIEW, 

Army  Engineer  District,  Mobile,  AL. 

N.  D.  McClure,  IV. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  11.  10  p,  1  Fig, 

16  Ref. 

Descriptors:  *Water  quality,  'Waterways,  'Envi- 
ronmental effects.  Ground  water.  Surface  water, 
Erosion  control.  Canals,  Flow  control.  Construc- 
tion, Reservoirs,  'Tennessee-Tombigbee  Water- 
way. 

The  Tennessee-Tombigbee  Waterway  (Tenn-Tom) 
provides  an  alternative  transportion  mode  by  con- 
necting two  existing  waterways:  the  Tennessee 
River  on  the  north  and  the  Black  Warrior-Tombig- 
bee  on  the  south.  It  is  232  miles  long  with  10 
impoundments,  and  a  project  of  this  magnitude 
involves  a  number  of  diverse  water  quality  consid- 
erations. The  Divide  Section  involves  extensive 
erosion  control  measures,  the  interaction  of  ground 
and  surface  waters,  and  the  transfer  of  water  from 
the  Tennessee  River  to  the  Tombigbee  Basin.  The 
primary  water  quality  considerations  in  this  section 
are  related  to  the  distribution  of  flow  between  the 
canal  and  the  East  Fork  to  insure  a  favorable  flow 
regime  in  both  water  bodies.  In  the  River  Section, 
the  primary  considerations  relate  to  the  disposal  of 
excavated  material  and  the  changes  in  assimilative 
capacity  of  the  water  bodies.  The  water  quality 
studies  are  actually  a  component  of  the  overall 
continuing  environmental  studies  for  the  waterway 
which  are  being  accomplished  in  three  phases: 
assessment  of  anticipated  impacts;  collection  of 
additional  data  with  the  objectives  of  minimizing 
adverse  environmental  impacts  and  maximizing  en- 
vironmental protection  while  seeking  measures  for 
enhancement;  and  further  monitoring  during  con- 
struction and  post  impoundment  investigations 
after  the  waterway  is  in  operation.  The  water 
quality  evaluations  for  the  Tenn-Tom  have  been 
underway  for  almost  ten  years  and  will  continue 
for  a  number  of  years.  (Moore-SRC) 
W8 1-03650 


KISSIMMEE  RIVER  STUDY, 

Army  Engineer  District,  Jacksonville,  FL. 

J.  Dryden. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  12.  6  p. 

Descriptors:  'Flood  control,  'Water  quality,  'En- 
vironmental effects.  Wetlands,  Wildlife,  Recrea- 
tion, Economic  aspects,  Channelization,  Social  as- 
pects. Public  participation.  Drainage,  Navigation, 
Resources  management,  'Kissimmee  River  basin, 
Florida. 

The  Kissimmee  River  Basin  drainage  area  is  3,013 
square  miles  in  south  central  Florida  and  is  ad- 
joined on  the  east  by  the  Taylor  Creek-Nubbin 


Slough  Basin  which  is  about  200  square  miles  in 
size.  Both  of  these  basins  are  tributary  to  Lake 
Okeechobee.  The  main  emphasis  of  projects  in  this 
area  has  shifted,  over  the  years,  from  drainage  and 
channelization  for  flood  control  to  water  quality 
and  environmental  considerations.  During  the  first 
stage  of  the  Kissimmee  River  Study,  considerable 
importance  was  placed  on  public  involvement.  The 
initial  public  involvement  has  resulted  in  the  prepa- 
ration of  a  comprehensive  list  of  public  concerns: 
stabilized  water  levels;  loss  of  wetlands;  loss  of  fish 
and  wildlife  resources;  degraded  water  quality; 
flood  damage  potential;  loss  of  recreational  and 
esthetic  values;  potential  inadequate  water  supply; 
and  potential  loss  of  navigation  capabilities.  In 
order  to  accurately  assess  the  impacts  of  each 
alternative  proposed,  spatial  analysis  methodology 
will  be  used  for  data  management.  This  will  enable 
the  comparison  of  environmental,  economic,  and 
hydraulic  consequences  for  each  alternative.  The 
ongoing  environmental  studies  also  include  water 
quality  analysis  efforts.  The  Kissimmee  River 
study  offers  an  excellent  opportunity  for  innova- 
tive and  new  planning  techniques  especially  for 
environmental  enchancement.  Selection  of  a  rec- 
ommended plan  will  be  based  on  subjective  as  well 
as  objective  comparison  of  intangible  environmen- 
tal considerations  and  economic  considerations. 
(Moore-SRC) 
W8 1-03651 


PLANASA  -  THE  NATIONAL  PLAN  OF  BASIC 
SANITATION, 

National  Housing  Bank  (Brazil).  Sanitation  Financ- 
ing System  Managing  Office. 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-039 16 


7.  RESOURCES  DATA 
7A.  Network  Design 


SYSTEMATIC  DESIGN  OF  INLAND  WATER 
QUALITY  NETWORKS:  STRATEGIES  FOR 
THE  CORPS  OF  ENGINEERS, 

Army  Engineer  Div.  North  Pacific,  Portland,  OR. 

M.  Koryak. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  5.  14  p,  7  Fig,  1 

Ref. 

Descriptors:  'Water  quality,  'Network  design, 
'Sampling,  'Monitoring,  Rivers,  Watersheds, 
Flow  rate,  Indicators,  Water  pollution.  Site  selec- 
tion. 

The  design  of  water  quality  monitoring  networks 
has  traditionally  been  a  subjective  process.  Deci- 
sions as  to  the  number  of  stations  in  a  network, 
station  locations,  sampling  frequencies  and  param- 
eter coverage  are  based  primarily  on  the  judge- 
ment of  the  individual  designers,  but  interest  has 
developed  in  more  rational  criteria  for  the  system- 
atic design  of  water  quality  monitoring  networks. 
Before  designing  a  system,  it  is  essential  to  attempt 
to  define  the  desired  objectives.  A  monitoring 
system  matrix  can  be  helpful  in  allocating  re- 
sources and  in  establishing  a  monitoring  strategy 
appropriate  to  specific  purposes.  For  the  selection 
of  monitoring  stations,  a  centroid  technique  can  be 
used  to  systematically  subdivide  river  networks 
into  portions  which  are  relatively  equally  weighted 
in  terms  of  any  chosen  criteria.  However,  the 
traditional  monitoring  locations  may  generate 
more  meaningful  information  than  the  centroid 
technique.  Sampling  frequency  depends  on  the  size 
of  the  watershed,  the  flow  rate,  and  the  purpose  of 
the  water  quality  monitoring  effort.  Parameter  se- 
lection is  perhaps  more  difficult  to  generalize  upon 
than  any  other  aspect  of  monitoring  network 
design.  Usually  the  choices  that  must  be  made  are 
self-evident  or  site  specific.  Most  chemicals  in 
aqueous  solution  tend  to  occur  in  aggregate 
groups,  which  makes  it  possible  to  facilitate  water 
quality  reconnaissance  and  to  refine  sampling 
schedules  by  using  indicator  parameters.  (Moore- 
SRC) 
W8 1 -03644 


LAKE  PONTCHARTRAIN  WATER  QUALrTY 
STUDIES, 

Tulane  Univ.,  New  Orleans,  LA. 

C  Grimwood,  and  B.  J.  Thibodeaux. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  9.  6  p. 

Descriptors:  'Water  quality,  'Network  design, 
•Monitoring,  Baseline  studies,  Estuarine  environ- 
ment. Water  sampling.  Cost  analysis.  Flood  con- 
trol. Navigation,  'Lake  Pontchartrain,  Louisiana. 

In  the  planning,  development  and  operation  of 
Corps  of  Engineers  projects  in  Lake  Pontchartrain, 
Louisiana,  the  acquisition  and  processing  of  water 
quality  data  are  essential  to  quantify  existing  condi- 
tions, forecast  future  trends  and  project  changes 
that  may  come  about  as  a  result  of  the  implementa- 
tion of  flood  control  and  navigation  projects.  The 
water  quality  monitoring  networks  in  Lake  Pont- 
chartrain have  been  successful  in  accomplishing 
the  objectives  for  which  they  were  designed.  The 
data  collected  by  the  baseline  monitoring  network 
have  resulted  in  a  documented  assessment  of  back- 
ground water  quality  conditions  in  the  lake.  Peri- 
odic review  of  these  data  has  resulted  in  improve- 
ments to  the  network  by  relocating  stations  that  do 
not  show  significant  variations  in  water  quality  to 
more  dynamic  locations.  In  addition,  the  frequency 
of  water  sample  collection  has  been  reduced  from 
two  to  one  sample  per  month  as  the  data  collected 
indicated  that  the  reduction  in  sampling  frequency 
was  justified.  The  water  (Quality  monitoring  pro- 
gram in  Lake  Pontchartram  has  shown  that  fre- 
quent data  review  is  essential  to  the  maintenance  of 
an  adequate  and  cost  effective  water  quality  sam- 
pling network.  (Moore-SRC) 
W8 1-03648 


EXPANDING     COMPUTER     APPLICATIONS 
TO  REDUCE  ENERGY  CONSUMPTION, 

Greeley  and  Hansen,  Philadelphia,  PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W8 1-03755 


ONE  APPROACH  TO  COMPUTERIZED  OP- 
ERATION, 

Dallas  City  Water  Utilities  Dept.,  TX. 
M.  K.  Tubbs. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  128-129,  March,  1981.  2  Tab. 

Descriptors:  'Specifications,  'Control  systems, 
•Data  acquisition.  Operating  policies.  On-site  data 
collections,  Digital  computers.  Computer  pro- 
grams. Water  treatment,  Contracts,  'Dallas,  Texas. 

The  approach  used  by  the  Dallas  Water  Utilities  in 
specifying  and  purchasing  a  data  acquisition  and 
control  system  is  outlined.  A  project  team  com- 
prised of  data  processing  and  computer  systems 
experts  and  those  who  were  responsible  for  the 
operation  of  the  water  system  drew  up  perform- 
ance specifications.  Then,  each  bidder  was  respon- 
sible for  proposing  a  system  which  would  comply 
with  the  specifications.  This  allowed  each  bidder 
to  take  advantage  of  his  experience  in  software  and 
hardware  technology  relevant  to  the  system.  The 
final  specifications  were  divided  into  three  parts. 
Section  1  specified  the  format  of  the  bidders'  pro- 
posals. Each  bidder  was  required  to  make  a  formal 
presentation.  Section  2  detailed  the  technical  per- 
formance requirements  for  the  system.  Section  3 
set  forth  the  general  specifications  regarding  con- 
duct of  the  work,  bonding,  and  payment  that  ac- 
company all  city  contracts.  The  final  system  was 
well  designed  to  meet  the  needs  of  the  Dallas 
Water  Utilities  and  provide  for  personnel  training. 
(Small-FRC) 
W8 1-03797 


THE  COMPUTER  AS  A  TOOL  FOR  MEETING 
FUTURE  DEMANDS, 

Atlanta  Bureau  of  Water,  GA. 
T.  E.  Stallworth,  Jr. 

Journal   of  the  American   Water  Works  Associ- 
ation,  Vol   73,   No   3,   p    130-131,   March,    1981. 
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RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 


Descriptors:  'Digital  computers,  *Control  systems, 
•Data  transmission.  Water  treatment,  Electric 
power  demand.  Data  processing,  On-site  data  col- 
lections. Computer  applications,  'Atlanta,  Geor- 
gia. 

The  Atlanta  water  system  has  installed  a  dual- 
computer  system  to  monitor  the  600  sq  mi  distribu- 
tion network,  control  remote  pumping  stations, 
and  reduce  costs  through  an  energy  management 
program.  The  computer  system,  CASPER  (Com- 
puter Analysis  of  System  Pumpage  and  Energy 
Reduction),  is  located  in  the  load  control  center. 
Pressure  in  the  distribution  system  is  monitored  by 
CASPER  at  70  locations,  and  two  potable  water 
pump  stations  are  completely  controlled  by 
CASPER  aided  by  remote  terminal  units.  Special 
power  demand  meters  that  will  telemeter  electrical 
consumption  from  designated  stations  to  the  com- 
puter have  been  purchased,  and  daily  load  curves 
will  be  developed  to  see  how  the  electrical  load 
cycle  varies.  The  computer  will  forecast  when 
current  power  demand  rates  are  likely  to  be  ex- 
ceeded so  studies  can  be  initiated  to  decrease 
power  demand.  CASPER  also  reports  each  hour 
on  the  amount  of  water  available  in  each  reservoir, 
and  provides  the  operator  with  total  water  gained 
or  lost  since  the  beginning  of  each  shift.  These  data 
can  be  used  for  plotting  trends.  The  system  uses 
two  cathode  ray  terminals,  a  high-speed  printer, 
and  a  digital  event  printer.  (Small-FRC) 
W8 1-03798 


COMPUTER  ADMINISTRATION:  PLAN 
AHEAD  AND  STAY  AHEAD, 

San  Antonio  City  Water  Board,  TX. 
J.  R.  Shields,  and  R.  M.  Hackett. 
Journal  of  the  American  Water  Works  Associ- 
ation,  Vol   73,   No   3,   p    132-135,   March,    1981. 

Descriptors:  *Data  storage  and  retrieval,  'On-site 
data  collections,  'Systems  analysis.  Computer  pro- 
grams. Future  planning.  Data  processing.  Digital 
computers.  Water  treatment. 

Computerized  systems  can  enhance  administrative 
control  over  basic  water  utility  operations  and  also 
reduce  costs.  Careful,  advance  planning  of  system 
design  is  important  for  success.  It  is  a  good  idea  to 
allow  for  the  inclusion  of  information  of  doubtful 
value  when  the  system  is  initially  planned,  as  modi- 
fying programs  at  a  later  date  to  process  more 
information  is  costly.  For  example,  a  system  may 
be  designed  to  compute  and  print  paychecks  and 
compile  information  necessary  to  meet  federal  reg- 
ulations concerning  social  security  and  taxes.  It  is 
possible  that  a  report  categorizing  this  information 
by  task  performed  will  be  useful  for  the  administra- 
tor. During  original  system  design,  the  information 
on  tasks  must  be  collected  and  stored.  Computer 
storage  of  additional  information  is  usually  cheaper 
than  modification  of  programs  and  the  files  they 
access.  The  city  of  San  Antonio,  Texas,  maintains  a 
general  information  bank  to  control  the  billing  and 
collection  of  sewer  and  water  service.  Administra- 
tive control  over  the  accuracy  of  meter  readings 
and  meters  is  obtained  through  exception  reports. 
Each  month,  the  information  bank  is  stored  on 
magnetic  tape,  making  future  summary  manage- 
ment reports  possible.  (Small-FRC) 
W8 1-03805 


7B.  Data  Acquisition 


URBAN  LAWN  IRRIGATION  AND  MANAGE- 
MENT PRACTICES  FOR  WATER  SAVING 
WITH  MINIMUM  EFFECT  ON  LAWN  QUAL- 
ITY, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of 
Agronomy. 

R.  E.  Danielson,  C.  M.  Feldhake,  and  W.  E.  Hart. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-2 15642, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Colorado  Water  Resources  Research  Institute, 
Colorado  State  University  Completion  Report  106. 
April,  1981.  120  p,  18  Fig.  7  Tab,  17  Ref,  8 
Append.  OWRT-A-043-COLO(2),  14-34-0001- 
9006  &  0106. 


Descriptors:  'Water  conservation,  'Lawns,  Lands- 
caping, Sprinkler  irrigation.  Urbanization,  Water 
use.  Water  management,  'Irrigation  efficiency. 
Evaluation,  Evapotranspiration,  Controlled  tests. 

Understanding  the  response  of  turfgrass  to  water 
and  energy  is  critical  in  semiarid  regions  where 
energy  for  evaporation  is  high  and  water  is  often  in 
short  supply.  During  the  summers  of  1979  and 
1980  research  was  conducted  at  Colorado  State 
University  to  help  in  planning  efficient  urban  lawn 
irrigation  techniques.  Forty-eight  small  bucket- 
type  weighing  lysimeters  were  used  to  measure  the 
effect  of  various  management  practices  on  maxi- 
mum water  use  and  the  response  of  turf  quality  to 
limited  irrigation  levels.  Maximum  water  use  was 
influenced  by  mowing  height,  nitrogen  fertility, 
shade  level,  grass  specie,  and  to  a  slight  degree, 
soil  properties.  Nitrogen-deficient  grass  showed  a 
linear  decrease  in  visual  quality  with  decrease  in 
irrigation;  adequately  fertilized  grass,  however, 
had  minimal  reduction  in  quality  when  irrigation 
was  decreased  to  70%  of  that  required  for  maxi- 
mum evapotranspiration  (ET),  and  a  rapid  de- 
crease with  further  irrigation  decrease.  Shade  stud- 
ies showed  that  ET  increased  linearly  with  inci- 
dent radiation  and  all  treatments  had  a  constant 
advective  component  of  ET  which  averaged  30% 
of  the  water  used  by  the  full  sun  treatment.  Grass 
under  water  stress  had  a  canopy  temperature  1.7C 
higher  for  each  10%  decrease  in  ET  below  maxi- 
mum on  sunny  days. 
W8 1-03604 


COLLECTION  OF  REPRESENTATIVE  WATER 
QUALITY  DATA  FROM  MONITORING 
WELLS, 

Illinois  State  Water  Survey,  Peoria. 
J.  P.  Gibb,  R.  M.  Schuller,  and  R.  A.  Griffin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  Pennsylva- 
nia. Shultz,  D.  W.,  Ed.,  EPA  Report  EPA-600/9- 
81-002a,  March,  1981,  p  126-137.  7  Fig,  1  Tab,  5 
Ref. 

Descriptors:  'Monitoring,  'Wells,  'Water  quality, 
'Water  sampling.  Sample  preservation.  Pumping 
tests,  Geohydrology,  Groundwater,  Chemical 
properties,  Pumps,  Sample  preparation.  Field  tests. 

Monitoring  wells  at  six  sites  of  widely  varying 
geologic  and  hydrologic  conditions  were  selected 
to  study  monitoring  well  sampling  and  preserva- 
tion techniques.  The  goal  was  to  develop  a  sam- 
pling protocol  that  would  yield  water  samples  that 
are  representative  of  the  aquifer  being  sampled. 
The  effects  of  four  pumping  mechanisms,  time  and 
rate  of  pumping,  well  flushing,  and  preservation 
techniques  on  the  water  quality  of  the  collected 
samples  were  studied.  Pumping  tests  and  multiple 
sampling  experiments  provided  data  on  which  rec- 
ommended sampling  protocols  and  sample  prepa- 
ration, preservation,  and  storage  procedures  are 
based.  The  size  and  accessibility  of  the  individual 
well,  its  hydrologic  and  chemical  character,  the 
chemical  constituents  of  interest,  and  the  purpose 
for  monitoring  all  affect  the  selections  of  the 
pumping  mechanism  and  procedures  for  sample 
collection.  Chemical  parameters,  including  pH,  Fe, 
and  Zn,  are  more  sensitive  to  the  above  variables 
than  other  parameters.  Recommended  sampling 
procedures  are  as  follows.  Conduct  a  pump  test  to 
determine  hydrologic  properties  on  which  to  base 
sampling  frequencies,  and  time  and  rate  of  pump- 
ing prior  to  sampling.  Use  a  peristaltic  or  submers- 
ible diaphragm  type  pump  when  site  location  per- 
mits. Use  a  bailer  in  more  remotely  located  well 
sites.  Measure  pH,  specific  conductance,  oxidation- 
reduction  potential,  and  alkalinity  at  the  time  of 
sample  collection.  Make  field  measurements  in  a 
closed  cell  that  does  not  expose  the  sample  to 
atmospheric  conditions.  Filter  samples  through  a 
0.45  micrometer  pore  sized  membrane  immediately 
after  collection.  Store  and  preserve  samples  ac- 
cording to  the  U.  S.  EPA  (1979)  recommended 
protocols.  (Author's  abstract) 
W81-03636 
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COASTAL  SAMPLING  PROGRAM  DESIGN, 

Army  Engineer  District,  Wilmington,  NC. 

R.  Jackson. 

In:  Proceedings  of  a  Seminar  on  Water  Quality 

Evaluation,  22-24  January,  1980,  Tampa,  Florida. 

Army  Corps  of  Engineers,  Committee  on  Water 

Quality,  Washington,  DC,  paper  6.  7  p. 

Descriptors:  'Coasts,  'Estuaries,  'Water  quality, 
'Sampling,  Baseline  studies.  Monitoring,  Planning, 
Surveys,  Coastal  areas,  'Network  design. 

The  procedures  for  designing  a  water  quality 
survey  in  coastal  areas  consist  of  the  following 
steps:  define  the  objectives;  collect  background 
data;  prepare  preliminary  plans;  conduct  field  re- 
connaissance; and  prepare  the  final  plan.  There  are 
some  special  concerns  in  sampling  program  design 
for  coastal  areas.  One  of  these  is  tides,  which  may 
interfere  with  station  access,  force  rivers  to  flow 
upstream,  and  make  navigation  treacherous. 
Seawater  can  interfere  with  standard  tests,  and 
corrosion  is  always  important  in  coastal  areas. 
Strong  coastal  storms  can  make  sampling  impossi- 
ble. It  is  also  necessary  to  be  aware  of  seasonal 
occurrence  or  passage  of  biological  species  in- 
volved in  the  sampling  effort.  A  conscientious 
effort,  following  these  five  steps  and  being  aware 
of  special  concerns  or  precautions  for  the  coastal 
areas,  can  result  in  an  excellent  program  that  will 
provide  meaningful  data  within  a  cost  effective 
framework.  (Moore-SRC) 
W81-03645 


ESTIMATION  OF  THE  TRANSMISSIVITY  OF 
THIN  LEAKY-CONnNED  AQUIFERS  FROM 
SINGLE- WELL  PUMPING  TESTS, 

British   Petroleum  Co.   Ltd.,   London  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-03723 


PERFORMANCE  ASSESSMENTS  OF  PRECIPI- 
TATION GAGES  FOR  SNOW  MEASURE- 
MENT, 

Wyoming  Univ.,  Laramie.  Water  Resouces  Re- 
search Inst. 

P.  A.  Rechard,  and  T.  C.  Wei. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-218547, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Water  resources  Series  No  76  (September  1980). 
195  p,  9  Fig,  10  Tab,  17  Ref,  10  Append.  OWRT 
A-015-WYO(3),  14-31-0001-4051,5051,6053,  14-34- 
0001-7108,8054,9054. 

Descriptors:  'Hydrologic  instruments,  'Precipita- 
tion gages,  'Snow  gages.  Snow  accumulation, 
Measuring  instruments,  Testing  procedures,  Per- 
formance evaluation,  Precipitation  gage  shields. 
Wind  shields,  Wyoming  shield. 

Snow  measurement  with  a  precipitation  gage  is 
affected  by  snow  properties,  air  turbulence,  and 
gage  configuration.  Various  shields  are  used  to 
reduce  the  effects  of  these  factors  and  to  improve 
the  catch  performance  of  the  gage.  In  this  investi- 
gation, comparisons  were  made  of  the  following 
gages  and  shields:  the  Belfort  weighing-recording 
gage  without  a  shield,  with  an  Alter  shield,  with  a 
restrained  Alter  shield,  with  a  Low  Wyoming 
shield,  and  with  a  Raised  Wyoming  shield;  a  Rus- 
sian gage  with  and  without  Tetyakov  shields  and 
with  a  restrained  Tretyakov  shield;  a  Swedish  gage 
with  and  without  a  shield;  the  Fischer  and  Porter 
gage  with  and  without  a  shield;  and  a  modified 
Fischer  and  Porter  gage  with  a  modified  shield.  In 
addition,  Hamon's  proposed  dual-gage  approach 
was  tested  and  the  effects  of  wind  speed  and  air 
temperature  on  the  gage  catch  were  analyzed. 
Precipitation  measured  by  an  Alter-shielded  gage 
in  a  forest  opening  was  used  as  the  standard  catch. 
The  catch  by  the  Raised-Wyoming-shielded  gage 
was  found  to  be  free  from  wind  effects  and  to 
correlate  well  with  the  standard  catch.  All  gages 
without  shields  of  any  kind  performed  very 
poorly.  Other  gage  performances  fell  between 
these  two  extremes. 
W81-03727 


THE  PERFORMANCE  OF  A  MODIFIED  CO- 
SHOCTON-TYPE  RUNOFF  SAMPLER, 


Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

Agricultural   Extension   Service,   Stillwater,   OK. 
Water  Conservation  Structures  Lab. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-03760 


EVALUATION  OF  AUTOMATIC  CONTOUR- 
ING METHODS  FOR  DRAINAGE  DESIGN, 

Macdonald  Coll.,  Ste.  Anne  de  Bellevue  (Quebec). 

Dept.  of  Agricultural  Engineering. 

R.  Kok,  and  J.  Begin. 

Transactions  of  the  ASAE,  Vol  24,  No  1,  p  87-96, 

January-February,    1981.   7   Fig,   5  Tab,   35   Ref 

Descriptors:  'Contours,  'Mapping,  'Computers, 
Computer  programs.  Geologic  mapping,  Topo- 
graphic mapping.  Economic  aspects,  'Drainage 
terrace.  Drainage  design. 

A  computer  contouring  package  was  written  con- 
taining three  gridding  methods  and  one  contour- 
drawing  method.  Of  the  three  gridding  methods, 
weighted  average  and  finite  difference  gridding 
performed  adequately.  Trend-surface  analysis  was 
unsuitable.  Contour  maps  were  generated  of  four 
real  and  three  mathematical  surfaces.  The  quality 
of  computer  contouring  was  superior  to  that  of 
contouring  by  humans  under  ordinary  circum- 
stances. The  accuracy  was  measured  by  means  of  a 
novel  method  of  comparing  drawn  contours  with 
ideal  contours.  The  accuracies  of  the  weighted 
average  and  finite  difference  gridding  methods  fol- 
lowed by  automatic  contour  drawing  were  not 
significantly  different  from  those  of  four  experi- 
enced draftsmen.  The  cost  of  computer  contouring 
was  lower  than  that  of  human  performance  and 
potentially  could  be  much  lower  under  commercial 
production  conditions.  The  computer  can  draw 
contour  maps  of  higher  quality  at  a  lower  cost  in  a 
fraction  of  the  time  required.  (Baker-FRC) 
W81-03764 


ALTERNATIVE  METHOD  FOR  EVALUATING 
COST-EFFECTIVE  FILTER  PERFORMANCE. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  3,  p  28,  March,   1981.   1  Fig. 

Descriptors:  'Filters,  'Measuring  instruments, 
'Cost  analysis.  Performance  evaluation.  Water 
treatment  facilities.  Water  treatment. 

A  method  for  evaluating  filter  media  performance 
at  water  treatment  plants  without  installing  expen- 
sive manometer  systems  was  developed  in  order  to 
avoid  the  installation  of  pressure  taps  through  an 
18-inch  thick  concrete  wall  at  the  Santa  Clara 
Valley  Water  District's  treatment  plant  at  Rincon- 
ada,  California.  The  probe  can  be  conveniently 
operated  from  the  deck  above  a  filter  to  monitor 
head  loss  at  selected  points  within  an  operating 
filter.  The  system  components  include  a  number  of 
plastic  tubes  and  PVC  pipes  installed  at  preselected 
depths  within  the  filter  media,  a  vacuum  pump, 
and  a  series  of  manometers.  The  probe  system 
allows  rapid  evaluation  of  filter  media  performance 
characteristics,  rapid  deduction  of  such  filter  media 
problems  as  surface  straining,  sampling  of  water 
from  within  the  filter,  and  evaluation  of  filter 
media  turbidity  removal  characteristics.  (Carroll- 
FRC) 
W81-03803 


VERSATILE  COMPUTER  CONTROLS  ATLAN- 
TA WATER  DISTRIBUTION, 

Atlanta  City  Bureau  of  Water,  GA. 

For  primary  bibliographic  entry  see  Field  5F. 

W8 1-03942 
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TEMPERATURE  LOGS  OF  WELLS  AND  TEST 
WELLS  IN  THE  YUMA  AREA,  ARIZONA  AND 
CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
F.  H.  Olmsted. 

Geological  Survey  Open-File  Report  80-335, 
March  1980.  300  p,  1  Fig,  1  Plate.  1  Tab. 


Descriptors:  'Water  temperature, 

♦Logging(Recording),  'Wells,  Drill  holes.  Maps, 
Test  wells.  Data  collections,  'Arizona,  'California, 
Yuma  area. 

This  report  consists  of  310  temperature  logs  made 
in  266  wells  and  test  wells  in  the  Yuma  area, 
Arizona  and  California  during  1963-69.  The  work 
was  done  as  part  of  a  geohydrologic  study,  the 
results  of  which  are  reported  in  the  1973  U.S. 
Geological  Survey  Professional  Paper  486-H;  Geo- 
hydrology  of  the  Yuma  Area,  Arizona  and  Califor- 
nia, by  Olmsted,  Loeltz,  and  Irelan.  Most  of  the 
logs  are  plotted  from  temperatures  measured  with 
two  Whitney  thermistors  at  depth  intervals  of  2  to 
20  feet  in  downward  succession  in  each  well  or  test 
hole,  using  land  surface  as  datum.  A  few  logs  were 
made  with  a  truck-mounted  wireline  logger  using 
thermistor  probes  and  continuously  recording 
equipment.  All  measurements  were  in  degrees 
Fahrenheit,  later  converted  to  degrees  Celsius,  and 
were  calibrated  with  a  mercury-in-glass  thermom- 
eter. Accuracy  of  most  of  the  measurements  was 
+  or  -  l.OF  and  precision  was  about  +  or  -  0.2F. 
(USGS) 
W81-03729 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1980-VOLUME  2.  LONG 
ISLAND, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-211484, 

Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Data  Report  NY-80-2, 

1980.  344  p,  8  Fig,  1  Tab. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport. 
Water  analysis.  Water  temperature,  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections,  Sites,  'New  York,  'Long  Island. 

Water  resources  data  for  the  1980  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  water  quality 
of  precipitation;  and  water  levels  and  water  quality 
of  ground  water  wells.  This  volume  contains  re- 
cords for  water  discharge  at  17  gaging  stations; 
water  quality  at  17  gaging  stations,  602  wells,  and  3 
precipitation  stations;  and  water  levels  at  128  ob- 
servation wells.  Also  included  are  data  for  80  low- 
flow  partial-record  stations.  Additional  water  data 
were  collected  at  various  sites  not  involved  in  the 
systematic  data  collection  program,  and  are  pub- 
lished as  miscellaneous  measurements  and  analyses. 
These  d.'ita  together  with  the  data  in  Volumes  1 
and  3  represent  that  part  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geological 
Survey  in  cooperation  with  State,  Federal,  and 
other  agencies  in  New  York.  (USGS) 
W8 1-03730 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  KREOLE-GRAND  BAY  SW  QUAD- 
RANGLES, MISSISSIPPI, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-622,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods.  'Hurricane  Frederic.  'Alabama,  'Mississip- 
pi, Gulf  Coast,  'Kreole-Grand  Bay  SW  Quadran- 
gles. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along 
coastal  areas  of  Mississippi  Sound  from  about  one 
mile   east   of  the   Alabama-Mississippi    State   line 


westward  to  the  Jackson  County  Airport  in  Missis- 
sippi. Storm-tide  frequency  and  records  of  annual 
maximum  tides  at  Mobile,  Alabama,  since  1772,  are 
presented.  Tide  elevations  in  this  region  were 
about  equal  to  those  produced  by  Hurricane  Betsy 
in  September  1965.  Offshore  winds  reached  about 
160  miles  per  hour.  A  wind-velocity  of  about  145 
miles  per  hour  was  recorded  near  Dauphin  Island, 
Alabama,  a  few  miles  southeast  of  Grand  Bay. 
(USGS) 
W81-03733 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  GRAND  BAY  QUADRANGLE,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-622,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  'Mississip- 
pi, Gulf  Coast,  'Grand  Bay  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
southern  coast  of  Mobile  County,  Alabama,  from 
the  western  section  of  the  city  of  Bayou  La  Batre, 
Alabama,  to  approximately  13  miles  east  of  Pasca- 
goula,  Mississippi.  Storm-tide  frequency  and  re- 
cords of  annual  maximum  tides  at  Mobile,  Ala- 
bama, since  1772,  are  presented.  Offshore  winds 
reached  about  160  miles  per  hour.  A  wind- velocity 
of  about  145  miles  per  hour  was  recorded  near 
Dauphin  Island,  Alabama.  The  town  of  Bayou  La 
Batre,  Alabama,  was  extensively  flooded.  (USGS) 
W8 1-03734 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  CHICKASAW  QUADRANGLE,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrological  Investigations  Atlas 
HA-623,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level,  Sea  level,  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Chickasaw  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
western  side  of  the  Mobile  River  from  about  one 
mile  north  of  Satsuma,  Alabama,  to  Chickasaw, 
Alabama.  Storm-tide  frequency  and  records  of 
annual  maximum  tides  at  Mobile,  Alabama,  since 
1772,  are  presented.  Offshore  winds  reached  about 
160  miles  per  hour.  A  wind-velocity  of  about  145 
miles  per  hour  was  recorded  near  Dauphin  Island, 
Alabama.  Extensive  wind  damage  occurred  along 
the  Mobile  River  in  addition  to  minor  flood 
damage  to  some  houses  and  industrial  complexes. 
(USGS) 
W81-03735 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  MOBILE  QUADRANGLE,  ALABAMA, 

Geological  Survey  of  Alabama.  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman.  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-624,  1980.  1  Sheet,  4  Fig,  1  Tab. 
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Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage,  Storm  tides.  Coasts,  Tidal  effects,  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Mobile  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
western  side  of  the  Mobile  River  and  Mobile  Bay 
from  Pritchard,  Alabama,  to  the  Forest  Park  sec- 
tion of  Mobile,  Alabama.  Storm-tide  frequency  and 
records  of  annual  maximum  tides  at  Mobile,  Ala- 
bama, since  1772,  are  presented.  Offshore  winds 
reached  about  160  miles  per  hour.  A  wind-velocity 
of  about  145  miles  per  hour  was  recorded  near 
Dauphin  Island,  Alabama.  Most  of  the  waterfront 
improvements  in  Mobile  Bay  were  either  de- 
stroyed or  heavily  damaged.  (USGS) 
W8 1-03736 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  HOLLINGERS  ISLAND-THEODORE 
QUADRANGLES,  ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-625,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage,  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level,  Sea  level,  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
coast,  'Hollingers  Island-Theodore  quadrangles. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
western  shore  of  Mobile  Bay  from  the  southern 
part  of  Mobile,  Alabama,  to  the  South  Fork  of 
Deer  River  including  the  inland  areas  along  Deer 
River  and  Dog  River.  Storm-tide  frequency  and 
records  of  annual  maximum  tides  at  Mobile,  Ala- 
bama, since  1772,  are  presented.  Offshore  winds 
reached  about  160  miles  per  hour.  A  wind- velocity 
of  about  145  miles  per  hour  was  recorded  near 
Dauphin  Island,  Alabama.  Many  homes  and  build- 
ings were  severly  damaged  by  flooding,  tidal 
waves,  and  high  winds.  Most  fishing  piers,  sea 
walls,  or  other  waterfront  improvements  were  de- 
stroyed or  heavily  damaged.  (USGS) 
W8 1-03737 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  CODEN-BELLEFONTAINE  QUAD- 
RANGLES, ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist,,  USGS  1200  S. 
Eads  St.  Ariington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-626,  1980.  1  Sheet  4  Fig,  1  Tab. 

Descriptors;  'Maps,  'Hurricanes,  'Floods,  Flood 
damage,  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Coden-Bellefontaine  quadrangles. 

Floodmark  elevations  and  approximate  areas 
flooded  by  Hurricane  Frederic  tides  of  September 
12-13,  1979,  along  coastal  areas  of  Mobile  Bay 
between  Bellefontaine  and  Point  Judith,  Alabama, 
are  shown  on  a  topographic  map.  Storm-tide  fre- 
quency and  records  of  annual  maximum  tides  at 
Mobile.  Alabama,  since  1772,  are  presented.  Off- 
shore winds  reached  about  160  miles  per  hour.  A 
wind-velocity  of  about  145  miles  per  hour  was 
recorded  near  Dauphin  Island,  Alabama.  Most  of 
the  waterfront  improvements  in  Mobile  Bay  were 
either  destroyed  or  heavily  damaged.  The  town  of 


Bayou     La     Batre,     Alabama,     was    extensively 

flooded.  (USGS) 

W81-03738 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,    HERON    BAY,    LITTLE    DAUPHIN 
ISLAND,      FORT     MORGAN,      AND      FORT 
MORGAN  NW  QUADRANGLES,  ALABAMA, 
Geological    Survey    of    Alabama,    Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS   1200  S. 
Eads  St.  Ariington,  VA.  22202,  Price:  $1.75.  Geo- 
logical   Survey    Hydrologic    Investigations   Atlas 
HA-627,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Heron  Bay,  'Little  Dauphin  Island,  'Fort 
Morgan,  'Fort  Morgan  NW,  Quadrangles. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
southeastern  tip  of  Mobile  County,  including  Dau- 
phin Island,  Alabama.  Nearly  all  the  mainland  area 
shown  on  the  map  was  inundated  by  the  tidal 
surge.  The  Dauphin  Island  Parkway  Bridge  (Ala- 
bama State  Highway  163)  was  almost  totally  de- 
molished. Storm-tide  frequency  and  records  of 
annual  maximum  tides  at  Mobile,  Alabama,  since 
1772,  are  presented.  Offshore  winds  reached  about 
160  miles  per  hour.  A  wind-velocity  of  about  145 
miles  per  hour  was  recorded  near  Dauphin  Island, 
Alabama.  (USGS) 
W81-03739 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  THE  BASIN,  BAY  MINETTE  NORTH, 
AND  CREOLA  NE  QUADRANGLES,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
L.  R.  Bohman,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-628,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure,  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'The  Basin,  'Bay  Minette  Norih,  'Creola 
NE,  Quadrangles. 

Shown  on  The  Basin-Bay  Minette  North-Creola 
NE,  Ala.,  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
Mobile  and  Tensaw  Rivers  from  Salco  and  Stock- 
ton southward  to  Creola  and  Upper  Hall  Landing, 
Ala.  Minor  flooding  occurred  in  this  region. 
Storm-tide  frequency  and  records  of  annual  maxi- 
mum tides  at  Mobile,  Ala.,  since  1772,  are  present- 
ed. Offshore  winds  reached  about  160  miles  per 
hour.  A  wind-velocity  of  about  145  miles  per  hour 
was  recorded  near  Dauphin  Island,  Ala.  (USGS) 
W8 1-03740 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  HURRICANE  QUADRANGLE,  ALA- 
BAMA, 

Geological  Survey  of  Alabama.  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-629.  1980.  1  Sheet.  4  Fig.  1  Tab. 

Descriptors:  'Maps.  'Hurricanes,  'Floods.  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 


pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Hurricane  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
Mobile  and  Tensaw  Rivers  in  Mobile  and  Baldwin 
Counties,  Alabama.  Most  of  the  inundated  areas 
shown  are  marshlands  or  flood  plains  of  small 
tributary  streams.  Storm-tides  frequency  and  re- 
cords of  annual  maximum  tides  at  Mobile,  Ala- 
bama, since  1772,  are  presented.  Offshore  winds 
reached  about  160  miles  per  hour.  A  wind-velocity 
of  about  145  miles  per  hour  was  recorded  near 
Dauphin  Island,  Alabama.  (USGS) 
W81-03741 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  BRIDGEHEAD  QUADRANGLE,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Ariington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-630,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Bridgehead  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
Mobile  Causeway  (U.S.  Highway  90)  from  the 
Tensaw  River  to  Spanish  Fort,  Alabama,  and  the 
eastern  shore  of  Mobile  Bay  in  the  vicinity  of 
Spanish  Fort.  Most  buildings  and  business  estab- 
lishments along  Mobile  Causeway  were  complete- 
ly destroyed,  and  the  remaining  buildings  were 
severly  damaged  by  flooding.  Storm-tide  frequen- 
cy and  records  of  annual  maximum  tides  at  Mobile, 
Alabama,  since  1772,  are  presented.  Offshore 
winds  reached  about  160  miles  per  hour.  A  wind- 
velocity  of  about  145  miles  per  hour  was  recorded 
near  Dauphin  Island,  Alabama.  (USGS) 
W81-03742 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  DAPHNE-POINT  CLEAR  QUADRAN- 
GLES, ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-631,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage,  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure,  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level,  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Daphne-Point  Clear  quadrangles. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
eastern  shore  of  Mobile  Bay  generally  from 
Daphne,  Alabama,  southward  through  Fairhope 
and  Point  Clear  to  Mullet  Point,  Alabama.  Build- 
ings and  sewalls  were  damaged  by  flooding  and 
tidal  waves  in  the  vicinity  of  Fairhope,  Alabama. 
Most  fishing  piers  along  the  shore  were  either 
destroyed  or  severely  damaged.  From  Fairhope 
southward,  many  homes  and  other  buildings,  in- 
cluding the  Grand  Hotel  complex  at  Great  Point 
Clear,  were  severely  damaged.  Storm-tide  frequen- 
cy and  records  of  annual  maximum  tides  at  Mobile, 
Alabama,  since  1772,  are  presented.  Offshore 
winds  reached  about  160  miles  per  hour.  A  wind- 
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velocity  of  about  145  miles  per  hour  was  recorded 
near  Dauphin  Island,  Alabama.  (USGS) 
W81-03743 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  MAGNOLIA  SPRINGS  QUADRAN- 
GLE, ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J,  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-632,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  *Maps,  •Hurricanes,  *Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  *Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Magnolia  Springs  quadrangle. 

Shown  on  the  Magnolia  Springs  topographic  map 
are  floodmark  elevations  and  approximate  areas 
flooded  by  Hurricane  Frederic  tides  of  September 
12-13,  1979,  along  Weeks  Bay  and  the  northern 
shore  of  Bon  Secour  Bay,  along  the  Fish  River  to 
Marlow  and  along  the  Magnolia  River  to  Magno- 
lia Springs,  Alabama.  Many  homes  and  buildings 
that  were  constructed  at  or  near  the  ground  level 
were  damaged  by  floodwater  and  tidal  waves. 
Many  fishing  piers  along  the  shores  of  Mobile  Bay 
and  Weeks  Bay  were  damaged.  Storm-tide  fre- 
quency and  records  of  annual  maximum  tides  at 
Mobile,  Ala.,  since  1772,  are  presented.  Offshore 
winds  reached  about  160  miles  per  hour.  A  wind- 
velocity  of  about  145  miles  per  hour  was  recorded 
near  Dauphin  Island,  Ala.  (USGS) 
W8 1-03744 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  BON  SECOUR  BAY  QUADRANGLE, 
ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price;  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-633,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  *Maps,  •Hurricanes,  'Floods,  Flood 
damage.  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level,  Sea  level,  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  'Gulf 
Coast,  'Bon  Secour  Bay  quadrangle. 

Shown  on  the  Bon  Secour  Bay  map  are  floodmark 
elevations  and  approximate  areas  flooded  by  Hurri- 
cane Frederic  tides  of  September  12-13,  1979, 
along  the  shore  of  Bon  Secour  Bay,  generally  from 
Weeks  Bay  southward  to  Gasque,  Alabama.  Most 
homes  along  the  northern  shore  of  Bon  Secour 
Bay  were  severely  damaged  by  floodwater  and 
tidal  waves.  Damage  to  homes  along  the  southern 
shore  was  not  as  great.  Storm-tide  frequency  and 
records  of  annual  maximum  tides  at  Mobile,  Ala., 
since  1772,  are  presented.  Offshore  winds  reached 
about  160  miles  per  hour.  A  wind-velocity  of  about 
145  miles  per  hour  was  recorded  near  Dauphin 
Island,  Ala.  (USGS) 
W81-03745 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  PINE  BEACH,  ST.  ANDREWS  BAY, 
AND  FORT  MORGAN  QUADRANGLES,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-634,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage,  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 


pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level,  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Pine  Beach,  'St.  Andrews  Bay,  Fort 
Morgan,  Quadrangles. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
shores  of  St.  Andrews  Bay,  Mobile  Bay,  and  Bon 
Secour  Bay  from  Fort  Morgan  eastward  to  about 
four  miles  east  of  Gasque,  Ala.  The  storm  tide 
went  completely  across  the  land  between  the 
beach  and  Mobile  Bay  throughout  much  of  the 
area.  Most  homes  on  the  beach  side  of  Alabama 
State  Highway  180  were  completely  destroyed, 
and  the  highway  was  washed  out  in  several  places. 
Damage  to  homes  and  other  structures  on  the  bay 
side  was  not  as  great.  Storm-tide  frequency  and 
records  of  annual  maximum  tides  at  Mobile,  Ala., 
since  1772,  are  presented.  Offshore  winds  reached 
about  160  miles  per  hour.  A  wind-velocity  of  about 
145  miles  per  hour  was  recorded  near  Dauphin 
Island,  Ala.  (USGS) 
W8 1-03746 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  GULF  SHORES  QUADRANGLE,  ALA- 
BAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-635,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  *Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Gulf  Shores  quadrangle. 

Shown  on  the  Gulf  Shores  topographic  map  are 
floodmark  elevations  and  approximate  areas 
flooded  by  Hurricane  Frederic  tides  of  September 
12-13,  1979,  along  the  shores  of  the  Gulf  of 
Mexico,  Oyster  Bay,  and  the  Bon  Secour  River,  in 
Alabama.  Most  beachfront  homes  in  the  Gulf 
Shores  area  and  most  homes  fronting  on  Little 
Lagoon  in  western  Gulf  Shores  were  either  de- 
stroyed or  heavily  damaged.  All  beachfront  motels 
were  severly  damaged.  Damage  to  homes  and 
other  buildings  in  the  Oyster  Bay-Bon  Secour  area 
was  not  as  great.  Storm-tide  frequency  and  records 
of  annual  maximum  tides  at  Mobile,  Ala.,  since 
1772,  are  presented.  Offshore  winds  reached  about 
160  miles  per  hour.  A  wind-velocity  of  about  145 
miles  per  hour  was  recorded  near  Dauphin  Island, 
Ala.  (USGS) 
W8 1-03747 


Florida.  Damage  from  wind  and  tidal  waves  was 
widespread.  The  greatest  damage  occurred  along 
Perdido  Key  in  Alabama  and  Florida  where  many 
homes  were  destroyed  and  the  highway  was 
washed  out  in  several  places.  Storm-tide  frequency 
and  records  of  annual  maximum  tides  at  Mobile, 
Ala.,  since  1772,  are  presented.  Offshore  winds 
reached  about  160  miles  per  hour.  A  wind  velocity 
of  about  145  miles  per  hour  was  recorded  near 
Dauphin  Island,  Ala.  (USGS) 
W81-03748 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  LILLIAN  QUADRANGLE,  ALABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-637,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level,  Sea  level,  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  'Florida, 
Gulf  Coast,  'Lillian  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
Perdido  River  and  Perdido  Bay  in  the  vicinity  of 
the  Alabama-Florida  State  line.  Most  of  the 
damage  in  this  area  was  due  to  minor  flooding  and 
high  winds.  Storm-tide  frequency  and  records  of 
annual  maximum  tides  at  Mobile,  Alabama,  since 
1772,  are  presented.  Offshore  winds  reached  about 
160  miles  per  hour.  A  wind- velocity  of  about  145 
miles  per  hour  was  recorded  near  Dauphin  Island, 
Alabama.  (USGS) 
W8 1-03749 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  ORANGE  BEACH  QUADRANGLE,  AL- 
ABAMA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-636,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  •Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level,  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Alabama,  Gulf 
Coast,  'Orange  Beach  quadrangle. 

Shown  on  the  Orange  Beach  topographic  map  are 
floodmark  elevations  and  approximate  areas 
flooded  by  Hurricane  Frederic  tides  of  September 
12-13,  1979,  along  the  shores  of  Wolf  Bay,  Perdido 
Bay,  and  Bayou  St.  John  and  adjacent  areas  in  the 
vicinity  of  Orange  Beach,  Ala.,  and  along  the 
beaches  exposed  to  the  Gulf  of  Mexico,  from 
Romar  Beach,  Ala.,  eastward  to  Perdido  Key,  in 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  PERDIDO  BAY  QUADRANGLE, 
FLORIDA, 

Geological  Survey  of  Alabama,  Montgomery. 
Water  Resources  Div. 
J.  C.  Scott,  and  M.  A.  Franklin. 
Available  from  the  Br.  of  Dist.,  USGS  1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical Survey  Hydrologic  Investigations  Atlas 
HA-638,  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides,  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  levels.  Shores, 
Tidal  floods,  'Hurricane  Frederic,  'Florida,  'Ala- 
bama, Gulf  Coast,  'Perdido  Bay  quadrangle. 

Shown  on  a  topographic  map  are  floodmark  eleva- 
tions and  approximate  areas  flooded  by  Hurricane 
Frederic  tides  of  September  12-13,  1979,  along  the 
southern  shore  of  Perdido  Bay,  Ono  Island  in  Old 
River,  and  Perdido  Key  exposed  to  the  Gulf  of 
Mexico.  The  most  severe  damage  occurred  along 
Perdido  Key  in  Alabama  and  Florida  where  many 
homes  were  demolished  and  the  highway  was 
washed  out  in  several  places.  Storm-tide  frequency 
and  records  of  annual  maximum  tides  at  Mobile, 
Alabama,  since  1772,  are  presented.  Offshore 
winds  reached  about  160  miles  per  hour.  A  wind- 
velocity  of  about  145  miles  per  hour  was  recorded 
near  Dauphin  Island,  Alabama.  (USGS) 
W81-03750 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  WEST  PENSACOLA  QUADRANGLE, 
FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  A.  Franklin,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS   1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical   Survey    Hydrologic    Investigations   Atlas 
HA-639,  1980.  1  Sheet,  4  Fig,  1  Tab. 
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ENGINEERING  WORKS— Field  8 
Structures — Group  8A 


Descriptors:  *Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides.  Coasts,  Tidal  effects.  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Florida,  'Alabama, 
Gulf  Coast,  'West  Pensacola  quadrangle. 

Shown  on  the  West  Pensacola  topographic  map 
are  floodmarks  elevations  left  by  Hurricane  Fre- 
deric tides  of  September  12-13,  1979,  along  the 
eastern  shore  of  Perdido  Bay  in  the  vicinity  of 
West  Pensacola,  Florida.  Most  of  the  damage  in 
this  area  was  due  to  minor  flooding  and  high 
winds.  Still  water  elevations  ranged  from  about  5 
feet  above  National  Geodetic  Vertical  Datum  in 
the  sheltered  areas  to  about  7.5  feet  in  areas  subject 
to  wind  setup.  Storm-tide  frequency  and  records  of 
annual  maximum  tides  at  Mobile,  Alabama,  since 
1772,  are  presented.  Offshore  winds  reached  about 
160  miles  per  hour.  A  wind-velocity  of  about  145 
miles  per  hour  was  recorded  near  Dauphin  Island, 
Alabama.  (USGS) 
W81-03751 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  GULF  BREEZE-FORT  BARRANCAS 
QUADRANGLES,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  A.  Franklin,  and  J.  C.  Scott. 
Available  from  the  Br.  of  Dist.,  USGS   1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $1.75.  Geo- 
logical   Survey    Hydrologic    Investigations    Atlas 
HA-640,  1980.  I  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage,  Storm  tides.  Coasts,  Tidal  effects,  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity,  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Florida,  'Alabama, 
Gulf  Coast,  'Gulf  Breeze-Fort  Barrancas  quadran- 
gles. 

Shown  on  the  Gulf  Breeze-Fort  Barrancas  topo- 
graphic map  are  floodmark  elevations  and  approxi- 
mate areas  flooded  by  Hurricane  Frederic  tides  of 
September  12-13,  1979,  along  the  shores  of  Big 
Lagoon,  Pensacola  Bay,  Santa  Rosa  Sound,  and 
the  Gulf  of  Mexico  from  Seaglades  eastward  to 
Pensacola  Beach,  Florida.  The  still  water  eleva- 
tions ranged  from  about  5  feet  above  National 
Geodetic  Vertical  Datum  in  sheltered  areas  to 
about  7.5  feet  in  areas  subject  to  wind  setup. 
Storm-tide  frequency  and  records  of  annual  maxi- 
mum tides  at  Mobile,  Alabama,  since  1772,  are 
presented.  Offshore  winds  reached  about  160  miles 
per  hour.  A  wind-velocity  of  about  145  miles  per 
hour  was  recorded  near  Dauphin  Island,  Alabama. 
(USGS) 
W81-03752 


HURRICANE  FREDERIC  TIDAL  FLOODS  OF 
SEPTEMBER  12-13,  1979,  ALONG  THE  GULF 
COAST,  ORIOLE  BEACH,  GARCON  POINT, 
HOLLEY,  SOUTH  OF  HOLLEY,  AND  NA- 
VARRE QUADRANGLES,  FLORIDA, 
Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

M.  A.  Franklin,  and  L.  R.  Bohman. 
Available  from  the  Br.  of  Dist.,  USGS   1200  S. 
Eads  St.  Arlington,  VA.  22202,  Price:  $2.00.  Geo- 
logical   Survey    Hydrologic    Investigations    Atlas 
HA-641.  1980.  1  Sheet,  4  Fig,  1  Tab. 

Descriptors:  'Maps,  'Hurricanes,  'Floods,  Flood 
damage.  Storm  tides,  Coasts,  Tidal  effects,  Atmos- 
pheric pressure.  Rain,  Surges,  Wind  velocity.  Dis- 
asters, Waves,  Water  level.  Sea  level.  Shores,  Tidal 
floods,  'Hurricane  Frederic,  'Florida,  'Alabama, 
Gulf  Coast,  'Oriole  Beach,  Garcon  Point,  Holley, 
South  of  Holley,  Navarre,  Quadrangles. 

Shown  on  the  Oriole  Beach-Garcon  Pomt-Holley- 
South  of  Holley-Navarre,  Fla.,  topographic  map 
are  floodmark  elevations  and  approximate  areas 
flooded  by  Hurricane  Frederic  tides  of  September 
12-13,  1979,  along  the  shores  of  Santa  Rosa  Sound 
and  the  Gulf  of  Mexico  from  Pensacola  Beach 
eastward  to  the  Narrows  near  Fort  Walton  Beach, 
Fla.  Storm-tide  frequency  and  records  of  annual 


maximum  tides  at  Mobile,  Ala.,  since  1772,  are 
presented.  Offshore  winds  reached  about  160  miles 
per  hour.  A  wind-velocity  of  about  145  miles  per 
hour  was  recorded  near  Dauphin  Island,  Ala. 
(USGS) 
W81-03753 


INDIANA  DRILLER  DEVELOPS  COMPUTER- 
IZED WELL  LOGS. 

Water  Well  Journal,  Vol  34,  No  8,  p  44-46, 
August,  1980.  1  Fig. 

Descriptors:  'Automation,  Well  drilling,  'Well 
data,  Computer  applications,  'Drilling,  Data  proc- 
essing, 'Well  logs.  Drillers  logs,  'Indiana. 

When  an  Indiana  well  drilling  company  bought  a 
computer,  the  company  managers  decided  to  com- 
puterize the  reporting  of  well  geological  data  to 
the  state.  A  form  was  developed  which  was  ac- 
ceptable to  both  the  company  and  state  officials. 
The  form  is  a  single  8  1/2  by  11  sheet  which 
includes  the  location  of  the  well,  driving  directions 
to  the  site,  name  of  the  owner  or  contractor,  name 
of  the  drilling  equipment  operator,  depth  of  the 
well,  type  of  well,  use  of  well,  method  of  drilling, 
bailer  and  pump  tests,  etc.  Data  collection  begins 
with  the  generation  of  the  job  order  form  on  the 
computer.  Additional  information  is  added  as  it  is 
collected.  After  the  job  is  billed,  the  information  is 
sent  to  the  state  and  county  governments.  The 
program  has  reduced  the  amount  of  time  required 
to  produce  the  logs.  The  company  has  also  recent- 
ly developed  an  automated  vehicle  maintenance 
program  which  includes  depreciation  schedules. 
(Small-FRC) 
W8 1-03886 


COMPUTERIZING  BREAKDOWNS  MAY  IM- 
PROVE WASTEWATER  TREATMENT  EQUIP- 
MENT, 

Weston  Designers-Consultants,  West  Chester,  PA. 
S.  A.  Lubetkin. 

Water  and  Wastes  Engineering,  Vol  17,  No  3,  p 
26-27,  March,  1980. 

Descriptors:  'Computers,  'Data  processing, 
'Equipment,  Engineering,  Design  criteria, 
Wastewater  treatment.  Information  retrieval, 
Legal  aspects. 

Storing  equipment  breakdown  data  in  computers 
may  help  engineers  identify  manufacturers  and 
models  to  avoid  in  designing  treatment  plants.  By 
law  (PL  92-500)  an  engineer  must  specify  the 
lowest  cost  'equal'  equipment.  If  another  choice  is 
preferred,  the  decision  must  be  defended  at  the 
expense  of  time  and  legal  costs.  As  a  result,  the 
public,  who  pays  for  municipal  facilities,  must  tol- 
erate inferior  equipment  and  bear  the  cost  and 
inconvenience  of  breakdowns.  The  author  suggests 
that  the  EPA  serve  as  a  central  agency  to  collect, 
store,  and  retrieve  information  on  complaints,  list- 
ing manufacturers  name  and  model  of  equipment. 
This  makes  it  possible  to  spot  troublesome  equip- 
ment, and  it  would  encourage  manufacturers  to 
provide  maintenance  on  older  installations. 
(Cassar-FRC) 
W8 1-03946 

8.  ENGINEERING  WORKS 
8A.  Structures 


DITCH  WATER  CLEANING  APPARATUS, 

J.  D.  Naffziger. 

U.S.  Patent  No  4,214,988,  6  p,  3  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
996.  No  5,  p  1791,  July  29,  1980. 

Descriptors:  'Patents,  'Channel  flow,  'Channel 
improvement,  'Equipment.  Trash  racks.  Cleaning, 
Screens,  Irrigation  canals.  Irrigation  ditches. 

This  invention  relates  to  an  improved  ditch  water 
cleaning  apparatus  characterized  by  a  partially 
covered  open  ended  frame  for  insertion  into  the 
ditch.  An  upwardly  and  rearwardly  inclined  screen 
at  the  upstream  end  of  the  frame  interrupts  the 
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flow  of  water  within  the  ditch  and  screens  the 
debris.  A  propeller-like  brush  journalled  for  rota- 
tion about  an  axis  normal  to  the  plane  of  the  screen 
is  located  so  that  each  arm  of  the  brush  successive- 
ly sweeps  the  surface  of  the  screen  and  removes 
any  debris  onto  the  covered  portion  of  the  frame 
lying  immediately  behind.  A  brush  drive  means  is 
operatively  connected  to  the  brush.  The  unit  also 
includes  a  comb  to  pick  the  debris  from  the  brush 
bristles  preparatory  to  its  moving  onto  the  screen. 
(Sinha-OEIS) 
W8 1-03696 


APPARATUS  FOR  CLEANING  A  SCREEN  DIS- 
POSED IN  A  WATER  CHANNEL, 

Schreiber  G.m.b.H.  and  Co.   KG,   Langenhagen 

(Germany,  F.R.). 

S.  Rudolph,  and  J.  Noring. 

U.S.   Patent  No  4,214,989,   9  p,   6  Fig,    10  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  996,  No  5,  p  1791-1792,  July  29,  1980. 

Descriptors:  'Patents,  'Channel  flow,  'Channel 
improvement.  Equipment,  Trash  racks.  Screens, 
Cleaning. 

The  object  of  the  invention  is  to  provide  an  appa- 
ratus of  the  general  type  for  cleaning  screens  locat- 
ed in  water  channels,  but  which  is  simple  to  assem- 
ble, will  not  encounter  operational  difficulties 
known  before,  and  which  will  not  be  costly  to 
produce.  A  rake  arm  is  formed  as  a  single  elongat- 
ed element  which  is  mounted  to  be  supported  by, 
and  movable  along,  the  guide  track  in  a  cantilever 
fashion,  so  that  only  one  vertical  supporting  frame 
need  be  employed  for  the  entire  apparatus.  A 
connecting  means  extends  from  the  rake  arm  to  a 
point  on  top  of  a  supporting  surface  of  the  guide 
track  and  the  center  of  gravity  of  the  connecting 
means  is  maintained  at  a  point  supported  by  the 
guide  track  due  to  the  endless  chain  which  is 
connected  to  the  connecting  means  adjacent  the 
end  opposite  to  the  end  pivotally  connected  to  the 
rake  arm.  A  supporting  roll  is  positioned  so  that  its 
longitudinal  central  vertical  plane  is  located  at  a 
point  along  the  supporting  surface  of  the  guide 
track.  (Smha-OEIS) 
W8 1-03697 


LOWER  KHALIS  IRRIGATION  PROJECT  - 
IRAQ, 

ICI  Fibers  (England). 

I.  R.  Clough. 

Aqua,  No  9/10,  p  18-19,  1980. 

Descriptors:  'Irrigation  programs,  'Land  reclama- 
tion, 'Desalination,  Drainage  systems,  'Iraq,  Fil- 
ters, Fabrics,  Tigris  River,  Euphrates  River, 
Khalis,  'Demineralization. 

The  Government  of  Iraq  has  begun  in  recent  years 
an  ambitious  program  to  reclaim  the  once  fertile 
land  near  the  Tigris  and  Euphrates  Rivers.  Salt 
deposited  on  that  land  by  the  flooding  of  these 
rivers  over  the  centuries  has  left  the  land  useless 
for  crops.  Drainage  systems  are  being  installed  to 
desalinate  the  soil,  and  modern  methods  of  irriga- 
tion are  also  being  employed.  The  Lower  Khalis 
project,  one  of  the  major  projects  in  the  system,  is 
described.  Using  modern  technology,  a  total  of 
7,500  km  of  field-drains  are  being  installed  over  a  5 
yr  period.  Field  drains  make  it  possible  to  wash  salt 
from  the  soil  in  an  initial  leaching  program,  they 
maintain  soil  salinity  at  a  level  for  optimum  crop 
production,  and  they  ensure  that  the  root  zone  of 
the  crops  remains  aerated  and  cannot  become  wa- 
terlogged. There  is  a  gravel  filter  surrounding  the 
field  drain  which  increases  the  effective  diameter 
of  the  drain  and  prevents  the  more  unstable  soils 
from  entering  and  blocking  the  pipe.  The  use  of  a 
fabric  filter  is  detailed.  A  particular  fabric,  Terram 
140,  was  designed  specifically  for  this  use  and 
appears  to  increase  the  efficiency  of  the  system 
without  fear  of  soil  siltation  or  filter  failure. 
(Baker-FRC) 
W8 1-039 15 


WELL    SOLVES    WATER    SHORTAGE,    PRE- 
SERVES SCENIC  RIVER, 


Field  8— ENGINEERING  WORKS 


Group  8A — Structures 

Hammond,  Collier  and  Wade-Livingstone  Asso- 
ciates, Inc.,  Seattle,  WA. 
T.  Luebke,  and  C.  L.  Cowden. 
Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 
40-41,  June,  1980.  2  Fig. 

Descriptors:  ♦Municipal  water,  *Wells,  Water 
shortage.  Water  conveyance,  Rivers,  Marysville, 
•Washington,  Water  supply,  Planning. 

A  sudden  water  shortage  emergency  in  1977  cre- 
ated a  need  for  the  City  of  Marysville,  Washing- 
ton, to  satisfy  an  immediate  deficit  of  3.2  million 
gallons  per  day  (Mgd).  At  the  same  time,  the  city 
needed  to  plan  for  a  projected  80%  increase  in  the 
water  service  area  population  by  1990.  Previous 
studies  had  indicated  that  a  16  Mgd  Ranney-type 
collector  well  was  the  most  acceptable  design  al- 
ternative. In  order  to  receive  Drought  Relief  Aid 
from  the  Economic  Development  Administration, 
the  project  had  to  be  compleed  in  9  months.  To 
satisfy  criteria  imposed  by  the  State  and  by  the 
Snohomish  County  Shorelines  Hearing  Board,  the 
top  of  the  well  caisson  had  to  be  placed  15  feet 
below  the  100-year  flood  level  of  the  Stillaguamish 
River,  from  which  the  under-river  well  would 
collect  water.  The  underground  control  housing 
was  designed  so  that  the  top  hatches  are  just  above 
the  100-year  flood  level,  and  the  controls  were 
installed  750  feet  away  at  a  higher  elevation.  The 
units  are  unobtrusive  and  require  no  disturbance  of 
nearby  trees.  The  well  caisson  is  visible  only 
during  periods  of  extremely  low  water.  The  con- 
crete well  caisson  now  contains  two  submersible 
turbine  pumps  capable  of  pumping  enough  water 
to  meet  the  drought  deficiency  and  enough  space 
for  three  additional  pumps  to  be  included  as 
needed  to  meet  the  increasing  demands  of  the 
population.  Water  is  drawn  into  the  well  caisson 
through  seven  100-foot  long  screens  which  filter 
the  water  as  it  is  collected  for  pumping  to  the 
city's  reservoirs.  The  entire  facility  is  monitored  at 
a  central  panel  in  the  city,  12  miles  away.  (Carroll- 
FRC) 
W81-03933 


8B.  Hydraulics 


CURRENT  STATUS  OF  COMBINED  SEWER 
PROBLEMS  AND  THEIR  CONTROL  MEAS- 
URES IN  JAPAN, 

Public    Works    Research    Inst.,    Tokyo    (Japan). 
Water  Quality  Control  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-036 16 


PHYSICAL  MODEL  STUDIES  OF  HEAD-DIS- 
CHARGE RELATIONSHIPS  FOR  STEEL  Z- 
SECTION  WATER-LEVEL  CONTROL  STRUC- 
TURES, 

Science  and  Education  Administration,  Stillwater, 

OK.  Water  Conservation  Structures  Lab. 

C.  E.  Rice,  and  W.  R.  Gwinn. 

Agricultural    Reviews   and    Manuals   ARM-S-16, 

May,  1981.  22  p,  18  Fig,  3  Tab,  7  Ref 

Descriptors:  'Hydraulic  models,  'Weirs,  'Flow 
discharge.  Model  studies,  Water  level,  Watersheds, 
Hydraulic  structures,  Flow  control.  Upstream, 
'Okeechobee  County,  Florida. 

Structures  S-13  and  S-13B  are  water-level  control 
structures  constructed  with  section  MZ  27  steel 
sheet  pilings  at  the  outlet  and  upstream  of  the 
outlet  of  a  watershed  sub-unit  in  Okeechobee 
County,  Florida.  Rectangular-weir  data  cannot  be 
used  to  predict  the  discharge  for  multiple-oblique 
weirs  of  this  type.  Model  experiments  were  con- 
ducted in  a  10  by  40  ft  test  basin,  using  z-section 
structures  made  to  scale  from  field  measurements. 
An  equation  developed  by  Villemonte  from  a 
series  of  tests  on  submerged  sharp-crested  weirs 
adequately  predicted  the  submerged  discharge. 
The  approach  conditions  immediately  upstream  of 
the  weir  had  a  significant  effect  on  the  head- 
discharge  relationship.  The  elevation  there  should 
be  0.5  ft  or  more  lower  than  the  weir-crest  eleva- 
tion to  ensure  that  the  structure  will  control  the 
flow,  with  the  discharge  being  little  affected  by 
surface  roughness.  The  head-discharge  relationship 


for   structure   S-13B,   with   a   9   ft   weir-opening 
width,   was  adequately   predicted   using  the  dis- 
charge coefficients  calculated  for  structure  S-13, 
with  15  ft  weir-opening  width.  (Moore-SRC) 
W8 1-03664 


8C.  Hydraulic  Machinery 


HEAT-POWDERED  WATER  PUMP, 

Utah  State  Univ.  Foundation,  Logan.  (Assignee). 
D.  G.  Chadwick. 

U.S.  Patent  No  4,212,593,  6  p,  1  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  996,  No  3,  p  958,  July  15,  1980. 

Descriptors:  'Patents,  'Pumps,  'Water  convey- 
ance. Thermal  power,  Vapor  pressure.  Evapora- 
tors, Solar  radiation. 

A  heat-powered  water  pump  is  relatively  simple  in 
construction  and  readily  adaptable  to  inexpensive- 
ly pump  water  at  a  remote  location  with  a  minimal 
amount  of  maintenance  and/or  monitoring.  Either 
solar  energy  or  the  combustion  of  agricultural 
wastes  may  be  used  to  supply  thermal  energy  to 
vaporize  a  metered  quantity  of  volatile  liquid  in  an 
evaporator.  The  vapor  thus  produced  is  delivered 
to  a  pumping  chamber  where  it  expands  and 
pushes  downwardly  on  the  liquid  surface  thereby 
expelling  water  from  the  adjacent  reservoir 
through  a  check  valve.  Condensation  of  the  vapor 
produces  a  partial  vacuum  in  the  pumping  cham- 
ber closing  the  outlet  check  valve  and  opening  an 
inlet  check  valve  immersed  in  a  water  source 
thereby  causing  the  reservoir  to  refill  and  the 
liquid  level  in  the  pumping  chamber  to  again  rise. 
The  rising  level  of  liquid  in  the  pumping  chamber 
refills  a  metering  cup  so  that  a  siphon  tube  cycli- 
cally drains  the  metering  cup  and  delivers  metered 
volatile  liquid  to  the  evaporator  for  repeating  the 
pumping  cycle.  The  evaporator  stores  sufficient 
thermal  energy  between  stages  to  evaporate  the 
metered  volatile  liquid.  The  working  fluid  includes 
a  volatile  liquid  that  is  less  dense  than  water  and 
also  immiscible  with  water  or  the  working  fluid  for 
the  pump  may  be  supplied  from  the  water  being 
pumped.  (Sinha-OEIS) 
W8 1-03674 


HOW  SAFE  ARE  YOUR  SEWAGE  WET 
WELLS, 

R.  H.  Carpenter,  and  L.  Cass. 

Water  and  Wastes  Engineering,  Vol  17,  No  6,  p 

16-18,  21,  June,  1980. 

Descriptors:  'Pumps,  'Wastewater  treatment, 
'Hazards,  Safety,  Explosions,  Electrical  equip- 
ment. Standards. 

The  wastewater  treatment  industry  is  involved  in  a 
controversy  regarding  the  need  for  explosion- 
proof  submersible  sewage  pump  motor  require- 
ments in  sewage  wet  wells.  Various  governmental 
and  private  organizations  have  classified  sewage 
wet  wells  as  Class  I,  Division  1,  Hazardous  Loca- 
tions. The  National  Electrical  Code  (NEC)  defines 
such  a  location  as  one  in  which  electrical  equip- 
ment is  used  and  in  which  hazardous  concentra- 
tions of  flammable  gases  or  vapors  may  be  present 
under  normal  operating  conditions.  Although  sev- 
eral manufacturers  of  submersible  sewage  pumps 
and  their  motors  and  numerous  consulting  engi- 
neers agree  with  this  classification,  other  pump 
manufacturers,  speaking  through  the  Submersible 
Wastewater  Pump  Association  (SWPA),  disagree. 
Neither  the  NEC  nor  the  Occupational  Safety  and 
Health  Administration  requires  the  use  of  explo- 
sion-proof equipment.  However,  they  do  require 
the  use  of  equipment  certified  for  use  in  the  speci- 
fied location  classification.  Underwriters  Laborato- 
ries, which  provdes  such  certification,  only  lists 
explosion-proof  submersible  sewage  pump  motors 
for  Class  1,  Division  1,  Hazardous  Locations. 
SWPA  contends  that  redundant  low-level  cutoff 
controls  should  be  accepted  in  lieu  of  explosion- 
proof  motors.  However,  these  controls  do  little  to 
prevent  the  machines  from  being  exposed  to  the 
hazardous  atmosphere  of  the  wet  well.  In  addition, 
explosions  of  non-explosion-proof  submersible 
pumps   while   the   pumps  were  submerged   have 


been  reported  in  four  locations.  Lobbying  efforts 
by  SWPA  to  have  sewage  wet  wells  reclassified 
are  considered  inappropriate  and  unsound  by  many 
pump  manufacturing  companies.  (Carroll-FRC) 
W8 1-03937 
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ASSESSMENT  OF  LINER  MATERIALS  FOR 
MUNICIPAL  SOLID  WASTE  LANDHLLS, 

Matrecon,  Inc.,  Oakland,  CA. 
M.  A.  Fong,  and  H.  E.  Haxo,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  PA.  Shultz, 
D.  W.,  Ed.,  EPA  Report  EPA-600/9-81-002a, 
March,  1981,  p  138-162.  7  Fig,  11  Tab,  9  Ref,  68- 
03-2134. 

Descriptors:  'Landfills,  'Impervious  membranes, 
'Leachates,  'Solid  waste  disposal.  Municipal 
wastes.  Water  pollution  prevention.  Polymers,  As- 
phaltic  concrete,  Soil  cement.  Permeability,  Physi- 
cal properties. 

The  results  of  the  effects  of  exposure  of  12  lining 
materials  for  56  months  to  municipal  solid  waste 
(MSW)  leachate  under  conditions  designed  to  sim- 
ulate those  that  exist  at  the  bottom  of  a  MSW 
landfill  are  presented  and  discussed.  The  liner  ma- 
terials used  were  four  admix  materials,  two  asphal- 
tic  membranes,  and  six  flexible  polymeric  mem- 
branes. The  56  months  of  exposure  to  the  leachate 
did  not  increase  the  permeability  of  any  of  the 
liners.  However,  the  exposure  resulted  in  losses  in 
the  compressive  strength  of  the  admix  liner  materi- 
als and  in  the  softening  of  the  asphaltic  materials.  It 
also  resulted  swelling  of  most  of  the  polymeric 
membranes  and  in  losses  in  the  physical  properties 
of  some  of  the  membranes.  Several  seams  lost 
strength,  but  the  heat-sealed  seams,  as  a  group, 
retained  their  strength  best.  Among  the  flexible 
membranes,  the  low-density  polyethylene,  a  par- 
tially crystalline  polymer,  sustained  the  least 
change  during  the  exposure  period;  however,  the 
low-density  polyethylene  membrane  was  thin  and 
susceptible  to  easy  puncturing  and  tearing  which 
could  cause  problems  during  installation  and  prob- 
ably cause  problems  during  service  under  most 
conditions.  The  thermoplastic  membranes  -  chlor- 
inated polyethylene  and  chlorosulfonated  polyeth- 
ylene -  tended  to  swell  most.  The  vulcanized  rub- 
bery liner  materials  -  butyl  and  ethylene  propylene 
rubber  -  changed  little  during  the  exposure  period, 
but  had  the  lowest  initial  seam  strength.  A  com- 
plete immersion  test  of  28  different  polymeric 
membrane  liner  materials  in  MSW  landfill  leachate 
for  31  months  showed  that  changes  in  properties 
were  generally  related  to  the  amount  of  swell 
undergone  by  the  membranes.  (Brambley-SRC) 
W8 1-03637 


FIELD  VERIFICATION  OF  LINERS;  ASSESS- 
MENT OF  LONG-TERM  EXPOSED  LINER 
MATERIALS  FROM  MUNICIPAL  SOLID 
WASTE  LANDFILLS, 

EMCON  Associates,  San  Jose,  CA. 
J.  G.  Pacey,  C.  G.  Brisley,  Jr.,  and  R.  L.  Dooley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-173874, 
Price  codes:  A 12  in  paper  copy,  AOl  in  microfiche. 
In:  Land  Disposal:  Municipal  Solid  Waste,  Pro- 
ceedings of  the  Seventh  Annual  Research  Sympo- 
sium, March  16-18,  1981,  Philadelphia,  PA.  Shultz, 
D.  W.,  Ed.,  Environmental  Protection  Agency 
Report  EPA-600/9-81-002a,  March,  1981,  p  163- 
169.  2  Fig. 

Descriptors:  'Landfills,  'Impervious  membranes, 
'Leachates,  'Field  tests.  Solid  waste  disposal.  Mu- 
nicipal wastes.  Sampling,  Permeability,  Soil  chem- 
istry. Soil  analysis.  Legal  aspects.  Clays,  Polymers, 
Asphalt. 

The  physical  and  chemical  conditions  of  clay,  as- 
phalt, and  PVC  liners  subjected  to  continued  long- 
term  exposure  of  leachate  and  decomposing  refuse 


54 


SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 
Preparation  Of  Reviews — Group  lOF 


are  being  studied.  Four  sites  have  been  selected, 
and  based  on  site  visits  and  further  information,  the 
samphng  and  repair  methodology  was  developed. 
Sampling  methods  were  developed  for  clay,  as- 
phalt and  PVC  linings,  with  p^articular  emphasis  on 
the  sealing  of  the  penetrated  lining  after  removal  of 
the  sampling  devices.  Tests  to  be  conducted  ori  the 
liners  include  those  to  determine  permeability, 
thickness,  tensile  strength,  hardness,  tear  strength, 
creep,  water  absorption,  puncture  resistance,  swell- 
ing, compressive  strength  and  viscosity.  Some  of 
these  tests  will  also  be  conducted  on  soil  from 
below  the  liners,  and  it  will  be  analyzed  chemical- 
ly. Because  of  legal  and  financial  concerns  of 
owners,  operators,  consultants  and  contractors, 
only  two  sites  have  been  tested  to  date,  and  it  is 
considered  that  these  concerns  must  be  addressed 
before  successful  cooperation  can  be  obtained. 
(Brambley-SRC) 
W8 1-03638 


WOOD  STAVE  TANKS  ARE  MEMBRANE 
LINED  FOR  CHEMICAL  STORAGE  AT 
LORNE  PARK  WATER  PURIFICATION 
PLANT. 

For  primary  bibliographic  entry  see  Field  5G. 
W8 1-03901 


Descriptors:  *Construction,  *Grants,  Clean  Water 
Act,  Federal  government.  Wastewater  treatment. 
Financing,  Economics,  Construction  costs.  State 
government,  Legislation. 

A  revised  procedures  flow  chart  is  presented  to  be 
used  in  aiding  grant  applicants  and  consultants 
through  the  maze  of  regulatory  requirements  in- 
volved in  attempting  to  follow  the  requirements  of 
the  Clean  Water  Act  of  1977.  This  revised  flow 
chart  reflects  the  changes  to  be  found  in  the 
second  edition  of  the  Handbook  of  Procedures, 
issued  in  February  of  1976.  The  major  new  ele- 
ment in  the  program,  based  on  the  Clean  Water 
Act  of  1977  and  other  policy  changes,  is  the  re- 
quired consideration  of  innovative  and  alternative 
technology  and  individual  systems  as  alternatives 
to  conventional  treatment  and  disposal  when  they 
are  cost-effective.  An  overall  thrust  of  the  program 
is  the  movement  toward  increased  delegation  of 
review  functions  to  state  agencies  having  the  nec- 
essary resources  to  competently  administer  the 
program.  (Baker-FRC) 
W8 1-03908 

10.  SCIENTIFIC  AND 

TECHNICAL  INFORMATION 


81.  Fisheries  Engineering 


ATTEMPT  TO  APPLY  A  MODEL  FOR  STUDY- 
ING nSHERIES  IN  INTERTROPICAL  FLOOD 
PLAINS  AT  LAKE  ALAOTRA  (MADAGAS- 
CAR). (ESSAI  D'APPLICATION  AU  LAC 
ALAOTRA  (MADAGASCAR)  D'UN  MODELE 
D'ETUDE  DES  PECHERIES  POUR  LES 
PLAINES  DTNONDATION  INTERTROPI- 
CALES), 

Ecole  National  Superieure  Agronomique  de  Tou- 
louse (France).  Lab.  de  Ichtyologie  Appliquee. 
J.  Moreau. 

Cahiers  O.R.S.T.O.M.,  Serie  Hydrobiologie,  Vol 
13,  No  1/2,  p  83-91,  1979-1980.  5  Fig,  5  Tab,  6  Ref. 

Descriptors:  *Lakes,  'Fisheries,  Land  use.  Plan- 
ning, Lake  Alaotra,  Madagascar,  Tropical  regions. 
Population  dynamics,  Model  studies.  Flood  plains. 

A  previously  developed  model  which  describes  the 
fish  populations  and  fisheries  of  African  flood 
plains  was  applied  to  Lake  Alaotra  and  its  fisheries. 
The  biology  of  the  fish,  the  demographic  struc- 
tures and  the  effective  force  in  the  medium  are  the 
most  sensitive  differences  from  the  model.  Field 
work  showed  that  the  best  results  are  obtained  by 
studying  the  practical  aspects  of  fisheries  and  the 
actual  catch.  The  development  of  rice-field  cultiva- 
tion near  the  lake  will  probably  cause  a  decrease  in 
the  fish  harvest  within  a  few  years.  A  study  of  the 
surface  variations  between  the  high  and  low  water 
marks  showed  that  management  of  the  rice  fields 
in  the  past  20  years  has  damaged  the  neighboring 
marshes,  which  covered  60,000  ha  in  1960  but  only 
35,000  ha  by  1976.  Also,  the  lake  was  a  victim  of 
mechanical  pollution  connected  with  human  activi- 
ties, and  there  was  a  progressive  reduction  of  the 
surface  of  the  marshes  after  agricultural  use.  Thus, 
authorities  face  a  choice  between  increased  rice 
production  and  decreased  fish  production  or  main- 
tenance of  an  equilibrium  between  the  two.  (Hert- 
zoff-FRC) 
W81-03922 
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UNCERTAINTIES     IN     ESTIMATING 
WATER  BALANCE  OF  LAKES, 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2H 

W8 1-03782 
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9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


CONSTRUCTION     GRANTS'     PROCEDURES 
FLOW  CHART  EXPLAINED, 

ESEL  Detroit.  MI. 

J.  Grieshaber.  and  L.  Katz. 

Water  and  Sewage  Works.  Vol  127.  No  11.  p  34, 

November,  1980.  1  Fig. 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


EFFECT  OF  SPATIAL  VARIABILITY  ON  THE 
SIMULATION  OF  OVERLAND  AND  CHAN- 
NEL FLOW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
V.  O.  Shanholtz,  B,  B.  Ross,  and  J.  C.  Carr. 
Transactions  of  the  ASAE,  Vol  24,  No  1,  p  124- 
133,  138,  January/February,  1981.  21  Fig,  8  Tab, 
26  Ref.  OWRT-A-044-VA(4)  and  A-083-VA(2). 

Descriptors:  'Storms,  *Model  studies,  •Hydrol- 
ogy, Spatial  distribution.  Variability,  Distribution, 
Simulation,  Channel  flow.  Overland  flow,  Stream- 
flow,  Rainfall-runoff  relationships. 

The  purpose  of  this  paper  is  to  illustrate  how  the 
fmite  element  numerical  technique  is  used  to  define 
a  hydrologic  modeling  structure  with  sufficient 
flexibility  to  incorporate  the  detailed  spatiotem- 
poral  variations  that  often  exist  in  watersheds.  Spe- 
cific emphasis  is  placed  on  examples  to  illustrate 
how  vanous  changes  affect  the  output  response.  A 
hypothetical  watershed  is  used  to  highlight  specific 
parameters.  A  natural  watershed  is  also  used  to 
provide  insight  into  the  effect  of  data  resolution  on 
model  predictability.  In  the  natural  watershed  the 
effects  of  aggregation  of  soils,  land  use  and  topo- 
graphic descriptors  are  particularly  pronounced.  It 
was  noted  in  general  that  error  in  prediction 
became  progressively  worse  as  the  level  of  resolu- 
tion of  the  data  was  decreased.  Gross  errors  were 
noted  when  the  area  was  subdivided  into  one  hy- 
drologic response  unit  and  different  rainfall  distri- 
butions were  used  to  simulate  discharge.  Peak  dis- 
charge varied  from  zero  to  about  28  mm/h.  A 
major  advantage  of  a  spatially  responsive  modeling 
structure  is  the  ability  to  simulate  the  effect  of 
various  management  alternatives.  (Baker-FRC) 
W8 1-03959 


MODELING  DAILY  RIVER  FLOWS  WITH 
PREaPITATION  INPUT, 

Wisconsin  Univ.,  Madison.  Dept.  of  Statistics. 

R.  B.  Miller,  W.  Bell,  O.  Ferreiro,  and  R.  Y-Y 

Wang. 

Water  Resources  Research,  Vol  17,  No  1,  p  209- 

215,    February,    1981,    4   Fig,    10   Tab,    17    Ref. 

OWRT-B-103-WISC(3). 

Descriptors:  *Rainfall-runoff  relationships, 
•Rivers,  •Flow  measurement.  Regression  analysis. 
Model  studies,  Streamflow,  Mathematical  studies. 

Daily  river  flows  were  modeled  using  rainfall  data. 
A  regression  model  produced  better  predictions 
than  did  a  univariate  time  series  model.  The  data 
supported  the  inclusion  of  second  degree  polyno- 
mial terms  for  precipitation  in  the  model,  exploit- 
ing the  apparent  nonlinearity  of  the  relationship 
between  preciptitation  and  river  flow.  When  simu- 
lated river  flow  data  were  compared  with  meas- 
ured data  from  the  Menomonee  River,  Milwaukee, 
Wisconsin,  agreement  was  good.  Variations  in 
model  parameters  have  greater  impacts  on  flow 
characteristics  than  do  variations  in  rainfall,  show- 
ing that  the  estimations  of  parameters  using  tech- 
niques based  on  random  coefficient  models  are 
probably  more  precise  than  estimations  based  on 
ordinary  least  squares.  (Cassar-FRC) 
W8 1-03961 


A  FUNCTIONAL  CLASSIFICATION  OF  WET- 
LANDS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
E.  P.  Odum. 

In:  Proceedings,  U.S.  Fish  and  Wildlife  Service 
Workshop  on  Coastal  Ecosystems  of  the  South- 
eastern United  States,  Big  Pine  Key,  Florida,  18-22 
February  1980,  Fish  and  Wildlife  Service,  Office 
of  Biological  Services,  Report  FWS/OBS-80/79, 
February,  1981.  p  4-9,  3  Fig,  4  Ref 

Descriptors:  •Wetlands,  •Environmental  effects, 
•Ecosystems,  Flow,  Energy  balance,  Eutrophica- 
tion,  Water  pollution,  Detritus,  Organic  matter, 
Resources  management,  •Marsh  management. 


A  holistic  approach  to  impact  assessment  and  man- 
agement of  a  wetland  ecosystem  must  include  con- 
sideration of  the  input  and  output  environments.  In 
wetlands,  water  flow  acts  as  an  energy  subsidy 
which  enhances  the  performance  of  the  system  in 
many  situations.  In  other  circumstances  the  input 
becomes  a  stress  which  reduces  the  potential  pro- 
ductivity of  the  system.  A  classification  can  be 
devised  based  upon  the  input  environment.  To  the 
natural  water  regime  categories  are  added  classifi- 
cations for  eutrophicated  and  chemically  stressful 
inflows  in  each  of  the  habit  types.  Identification  of 
the  input  environment  in  relation  to  the  wetlands 
system  is  extremely  important  in  terms  of  estimat- 
ing the  impact  of  a  manmade  disturbance.  It  often 
is  advisable  to  consider  the  output  environment. 
The  output  feature  of  major  importance  concerns 
the  nature  and  extent  of  net  export  of  energy  and 
materials  from  the  wetland  system.  Exports  of 
organic  matter,  nutrients,  or  toxic  chemicals  not 
only  affect  the  downstream  adjacent  system,  but 
also  the  wetland  itself  A  preliminary  classification 
might  include  several  situations  in  regard  to  ex- 
ports as  follows:  detritus  with  a  net  export  of 
organic  matter;  grazing  systems  with  an  export  of 
nutrients;  grazing  systems  without  a  net  export  of 
organic  matter  or  nutrients;  eutrophicated  systems 
with  a  pass-through  export  of  organic  matter  or 
nutrients;  and  stressed  systems  with  a  pass-through 
export  of  toxic  materials.  (Moore-SRC) 
W8 1-04020 


DIFFERENCES  BETWEEN  SOUTH  ATLANTIC 
AND  GULF  COAST  MARSHES, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Biological  Sciences. 
A.  A.  de  la  Cruz. 

In:  Proceedings,  U.S.  Fish  and  Wildlife  Service 
Workshop  on  Coastal  Ecosystems  of  the  South- 
eastern United  States,  Big  Pine  Key,  Florida,  18-22 
February  1980,  Fish  and  Wildlife  Service,  Office 
of  Biological  Services,  Report  FWS/OBS-80/79, 
February,   1981.  p   10-20,  3  Fig,   1  Tab,  28  Ref. 

Descriptors:  'Coastal  marshes,  •Hydrodynamics, 
•Hydrological  regime,  •Estuaries,  Tidal  effects. 
Salinity,  Ecology,  Storm  surges.  Weather  patterns, 
Deltas,  Lagoons,  Wetlands,  Barrier  islands.  Tide 
lands.  Marsh  plants.  Comparison  studies.  South 
Atlantic  coast  marshes,  Gulf  coast  marshes. 

The  one  factor  that  determines  the  biological,  eco- 
logical, and  chemical  differences  between  the 
South  Atlantic  and  Gulf  Coast  marshes  is  water, 
both  the  hydrological  processes  and  hydrodynamic 
regimes  that  characterize  each  region.  Gulf  Coast 
marshes  are  developed  primarily  on  deltaic  forma- 
tions constructed  on  alluvial  deposits  created  by 
several  major  river  systems,  while  the  South  At- 
lantic marhses  are  basically  formed  on  estuarine 
and  lagoonal  soft  silt  deposits  bridging  the  barrier 
islands  and  the  mainland  shorelines.  Tides  in  the 
South  Atlantic  are  normally  semidiurnal  with  fluc- 
tuations of  more  than  2.0  m;  meteorological  phe- 
nomena are  more  stable  with  fewer  major  storm 
surges.  In  the  Gulf,  tides  are  generally  diurnal  with 
maximum  fluctuation  of  0.3  m.  Prevailing  local 
weather  conditions,  seasonally  changing  major 
wind  directions,  high  energy  summer  tropical 
storms,  and  gulf  basin  natural  oscillations  compli- 
cate the  hydrodynamics  of  the  Gulf  marsh  system. 
The  peculiar  hydrology  of  the  Gulf,  with  the  great 
freshwater  input  dominated  by  the  Mississippi 
River  influences  salinity,  producing  a  more  diverse 
vegetation  structure  and  seasonal  fluxes  of  materi- 
als into  the  Gulf  Coast  marsh-estuary.  (Moore- 
SRC) 
W8 1-04021 


IDENTIFICATION  OF  UNIT  HYDROGRAPHS 
FROM  MULTI-EVENT  ANALYSIS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

J.  A.  Mawdsley,  and  A.  F.  Tagg. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  315-317, 

February,  1981.  5  Fig,  2  Tab,  13  Ref 

Descriptors:  •Hydrographs,  •Rainfall-runoff  rela- 
tionships. Hydrography,  Hydrology,  Hydrologic 
data,  Hydrologic  equation,  Hydrograph  analysis, 
Runoff,  River  Tyne,  England. 


The  multi-event  procedure  was  employed  with 
data  from  two  catchments  on  the  River  Tyne, 
England,  to  determine  whether  the  accuracy  of 
prediction  of  the  quick-response  runoff  was  im- 
proved by  using  this  method  as  opposed  to  using 
the  unit  hydrograph  found  by  the  traditional  ap- 
proach of  smoothing  and  then  averaging  the  indi- 
vidual unit  hydrographs.  For  up  to  seven  events 
the  efficiencies  of  prediction,  using  these  unit  hy- 
drographs, were  compared  with  efficiencies  using 
unit  hydrographs  traditionally  obtained.  The  effi- 
ciencies by  using  the  multi-event  unit  hydrograph 
were  slightly  higher  than  for  the  FSR  method. 
However,  this  difference  was  not  seen  to  be  a 
significant  one.  The  significant  factor  seems  to  be 
the  advantages  of  the  technique  which  occur  when 
identifying  the  unit  hydrograph.  Also,  the  multi- 
event  unit  hydrograph  rarely  possessed  negative 
ordinates,  and  the  area  under  the  curve  was  very 
close  to  1  mm,  as  required  from  the  conservation 
of  mass.  (Baker-FRC) 
W8 1-04077 


ANALYSIS  OF  HYDROLOGIC  CHARACTER- 
ISTICS FROM  RUNOFF  DATA  -  A  HYDROLO- 
GIC INVERSE  PROBLEM, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Hino,  and  M.  Hasebe. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  287-313, 
February,  1981.  15  Fig,  3  Tab,  13  Ref 

Descriptors:  •Rainfall-runoff  relationships.  Water- 
sheds, Runoff,  Rainfall,  Precipitation,  Hydrology, 
•Time  series  analysis.  Model  studies. 

The  characteristics  of  hydrologic  basins  as  well  as 
rainfall  were  derived  only  from  daily  runoff  data. 
In  order  to  accomplish  this  the  time  series  of  daily 
runoffs  were  separated  into  components  of  surface 
flow,  interflow,  and  groundwater  flow  by  numeri- 
cal filters.  The  cut-off  infrequencies  were  deter- 
mined from  the  order  of  magnitude  comparison  of 
autoregressive  coefficients  of  runoff  data  and  con- 
firmed by  the  coherence  gap  in  rainfall-runoff  data. 
The  daily  rainfall  was  assumed  to  be  of  white 
noise,  and  thus  the  time  series  of  each  component 
was  separated  and  fitted  to  the  autoregressive 
model  from  which  the  hydrologic  impulse  re- 
sponse characteristics  were  determined.  Time 
series  of  the  daily  rainfall  were  inversely  generated 
from  the  original  time  series  of  the  daily  runoff  and 
the  coefficients  of  the  autoregressive  model  deter- 
mined as  noted  above.  The  estimated  time  series  of 
rainfalls  agree  relatively  well  with  the  real,  but 
screened,  rainfall  data.  A  nonlinear  separation  law 
of  effective  rainfall  into  several  rainfall  compo- 
nents was  estimated.  (Baker-FRC) 
W8 1-04078 


INTERPRETATION  OF  RECESSION  FLOW, 

Bristol  Univ.,  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W81-04199 


ISOLATION  AND  ENUMERATION  OF  LIS- 
TERIA MONOCYTOGENES  FROM  SEWAGE, 
SEWAGE  SLUDGE  AND  RIVER  WATER, 

Yorkshire  Water  Authority  (England). 

J.  Watkins,  and  K.  P.  Sleath. 

Journal  of  Applied  Bacteriology,  Vol  50,  No  1,  p 

1-9,  1981.  1  Fig,  7  Tab,  25  Ref 

Descriptors:  •Pathogens,  •Sewage  bacteria, 
•Sludge,  Land  disposal,  Waste  water.  Liquid 
sludge.  Sludge  disposal.  Sludge  utilization,  Rivers, 
Public  health,  Health  hazards. 

The  increasing  demand  for  water  for  consumption 
and  recreational  use  and  the  disposal  of  sewage 
sludge  on  to  land  has  resulted  in  investigations  of 
the  types,  numbers,  and  survival  of  potentially 
pathogenic  organisms.  A  method  developed  for 
the  isolation  and  enumeration  of  Listeria  monocy- 
togenes has  been  used  to  study  the  distribution  of 
this  pathogenic  organism  in  water  and  on  land 
contaminated  by  sewage.  L.  monocytogenes  in 
sewage,  sewage  sludge,  and  river  water  was  isolat- 
ed by  enrichment  at  4  C  with  subculture  and 
enrichment   in  thiocyanate,   nalidixic  acid  broth. 
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Group  2A — General 

and  plating  on  to  tryptose  agar.  The  organism  was 
isolated  from  every  sample  of  sewage,  river  water, 
and  sewage  sludge  examined.  Not  only  were  L. 
monocytogenes  present  in  considerable  numbers, 
often  in  excess  of  Salmonella  spp.,  but  survival 
time  studies  for  sewage  sludge  sprayed  on  to  land 
showed  that  there  was  no  detectable  reduction  in 
numbers  during  8  weeks  following  spraying.  He- 
molysis tests  on  horse  blood  agar  with  strains 
isolated  from  these  samples  showed  that  58  percent 
were  hemolytic,  34  percent  were  weakly  hemoly- 
tic, and  13  percent  were  non-hemolytic.  Earlier 
tests  with  embryonated  hens  eggs  demonstrated 
that  all  hemolytic  strains  were  virulent  with  re- 
spect to  embryo  death.  The  presence  of  this  patho- 
genic organism  in  sewage  sludge  and  river  water 
should  be  regarded  as  a  potential  public  hazard 
warranting  further  investigation.  (CarroU-FRC) 
W81-04219 


2B.  Precipitation 


THE  DISTRIBUTION  OF  HYDROLOGICALLY 
EFFECTIVE  RAINFALL  INCIDENT  ON  SLOP- 
ING GROUND, 

Hebrew  Univ.,  Jerusalem(Israel).   Inst,   of  Earth 

Sciences. 

D.  Sharon. 

Journal  of  Hydrology,  Vol  46,  No  112,  p  165-188, 

March,  1980.  13  Fig,  4  Tab,  22  Ref 

Descriptors;  ♦Precipitation,  *Slope  gages,  'Topog- 
raphy, Statistics,  Theoretical  analysis.  Rainfall, 
Wind,  Gages,  Rain  gages,  Gaging  stations.  Math- 
ematical models.  Terrain  analysis.  Velocity,  Wind 
velocity. 

A  trigonometric  model  is  proposed  which  corrects 
raingage  readings  to  account  for  variability  caused 
by  sloping  ground.  The  model  applies  to  conven- 
tional raingages  with  horizontal  orifices,  and  can 
correct  for  combinations  of  40  to  60  degree  in- 
clines and  varied  wind  velocities.  It  is  based  on  the 
assumption  that  the  inclination  of  drop  trajectories 
is  constant  in  time,  space,  and  over  the  drop  spec- 
trum. Elements  of  the  model  include  the  intensity 
of  rainfall,  given  the  normal  storm  vector,  and  the 
angle  between  the  storm  vector  and  the  plane  of 
the  gage  orifice.  This  model  was  field  tested  in  a 
small,  first-order  watershed  in  Israel.  Raingage  ob- 
servations were  made  following  15  storms  with 
over  3  mm  interception  and  relatively  steady  wind 
conditions.  Results  confirm  the  applicability  of  the 
model  and  its  relatively  small  associated  error. 
However,  the  model  is  limited  to  areas  where  the 
azimuth  and  inclination  of  drops  can  be  specified, 
and  may  be  unsuitable  for  mountainous  areas. 
(Titus-FRC) 
W81-04198 


SOME  STUDIES  ON  MOISTURE  CONDI- 
TIONS IN  THE  SOUTHERN  HEMISPHERE, 

Instituto     de     Pesquisas     Espaciais,     Sao     Paulo 

(Brazil). 

Y.  Viswanadham,  N.  J.  M.  Rao,  and  G.  S.  S. 

Nunes. 

Tellus,  Vol  32,  No  2,  p  131-142,  April,  1980.  13 

Fig,  36  Ref 

Descriptors:  'Precipitation,  'Seasonal  variation, 
'Humidity,  Moisture,  Climatology,  'Southern 
hemisphere.  Water  vapor.  Atmospheric  water. 
Mathematical  studies.  Rainfall. 

A  systematic  study  of  the  seasonal  humidity  condi- 
tions for  the  entire  Southern  Hemisphere  was  con- 
ducted using  the  midseason  months  of  the  four 
seasons  of  the  year.  Vertical  cross-sections  of  the 
seasonal  mean  atmospheric  humidity  conditions  on 
a  planetary  scale  were  formulated,  and  the  fields  of 
mean  precipitable  water  content  were  analyzed. 
Comparisons  were  made  between  zonally  averaged 
values  of  the  various  quantities  at  several  levels 
and  results  of  previous  evaluations.  The  structure 
of  these  fields  in  relation  to  the  general  circulation 
patterns  of  the  atmosphere  was  examined,  and  the 
precipitation  efficiencies  for  South  America, 
Africa  and  Australia  were  approximated.  Winter 
and  summer  vertical  cross-sections  of  atmospheric 
cooling  rates  were  also  investigated.  These  find- 


ings will  be  useful  in  future  studies  of  large-scale 
atmospheric  processes  as  well  as  in  preparing  cli- 
matic normals  of  water  vapor  content  for  the 
Southern  Hemisphere.  (Geiger-FRC) 

W8 1-04228 
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APPLICATION  OF  A  SIMPLE  DIAGNOSTIC 
CLOUD  MODEL  TO  THE  20  MAY  1977 
STORMS  OVER  THE  OKLAHOMA  MESO- 
NETWORK, 

Wisconsin  Univ. -Milwaukee. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-04232 


FORECASTING  AND  RESEARCH  ON  SEVERE 
STORMS  IN  CHINA-A  SUMMARY  OF  TWO 
SEMINARS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
J.  H.  Golden. 

Bulletin  of  the  American  Meteorological  Society, 
Vol  61,  No  1,  p  7-23,  January,  1980.  14  Fig,  1  Tab, 
8  Ref 

Descriptors:  'Storm  structure,  'Forecasting, 
'Weather  forecasting.  Radar,  Hail,  Rain,  Weather 
patterns.  Storms,  Meteorology,  Data  collection, 
China. 

Two  seminars  on  severe  storm  research  in  China 
were  presented  by  Chinese  investigators  at  the 
National  Severe  Storms  Laboratory,  Norman, 
Oklahoma,  on  June  6,  1979.  The  first  seminar 
surveyed  severe  convective  weather  research  pro- 
jects in  China.  A  weather  radar  system  which 
includes  over  100  radar  units  is  used  to  collect  data 
on  the  identification  of  hailstorms  and  their  struc- 
ture. In  general,  radar  indicators  of  hailstorms  are 
40  dB(Z)  in  reflectivity  with  a  storm  height  of  over 
11  km.  Research  indicates  that  hailstorms  have 
three  structures:  multicell,  super  cell,  and  ordinary 
cell.  Warning  and  forecasting  of  severe  hailstorms 
and  rainstorms  has  been  attempted  in  China.  The 
second  presentation  surveyed  research  conducted 
on  severe  storms  at  the  Institute  of  Atmospheric 
Physics.  Weather  patterns  are  presented  for  ty- 
phoons, significant  convective  storms  and  rainfall, 
conditions  favoring  heavy  rains,  flash  floods,  etc. 
Some  modeling  research  is  presented.  Again,  ques- 
tions and  answers  are  included.  (Small-FRC) 
W8 1-04287 


2C.  Snow,  Ice,  and  Frost 


HEAT  AND  MASS  TRANSFER  IN  A  FREEZ- 
ING UNSATURATED  POROUS  MEDIUM, 

Department  of  Agriculture,  Swift  Current  (Sas- 
katchewan). Research  Station. 
Y-W.  Jame,  and  D.  I.  Norum. 
Water  Resources  Research,  Vol  16,  No  4,  p  811- 
819,  August,  1980.  11  Fig,  27  Ref 

Descriptors:  'Freezing,  'Porous  media,  'Heat 
transfer,  'Mass  transfer.  Ice  formation.  Frozen 
ground,  Soil  water.  Numerical  analysis.  Mathemat- 
ical analysis„Simulation  analysis. 

Coupled  heat  and  mass  transfer  in  horizontal 
porous  medium  columns  with  one  end  below  O  C 
were  studied  by  numerical  simulatin  and  labora- 
tory experiments,  harland's  equations  (1973)  and 
the  finite  differene  method  with  the  Crank-Nichol- 
son scheme  were  used  to  solve  the  model.  The 
solution  produces  temperature,  liquid  water  con- 
tent, and  ice  content  profiles  along  the  column  as  a 
function  of  time,  comparisons  of  experimental  re- 
sults with  simulated  results  show  that  Harlan's 
model,  with  modifications  in  the  hydraulic  conduc- 
tivity of  the  frozen  medium,  can  be  used  to  simu- 
late numericaly  the  coupled  head  and  mass  transfer 
process  when  ice  lensing  does  not  occur.  Substan- 
tial differences  are  seen  when  the  temperature  pro- 
files and  the  depth  of  freezing  obtained  from  the 
model  by  considering  simultaneous  heat  and  mass 
transfer  are  compared  to  those  obtained  by  assum- 
ing water  movement  in  soil  does  not  occur  and 
only  the  heat  transfer  equation  is  used,  it  is  impor- 
tant to  consider  the  effect  of  mass  transfer  on  the 
thermal  state  of  soil  when  dealing  with  freezing 
and  thawing  in  soils.  (Cassar-FRC) 


2D.  Evaporation  and  Transpiration 


MEASUREMENTS  OF  DISCHARGES  FROM 
SOME  OF  THE  MOUND  SPRINGS  IN  THE 
DESERT  OF  NORTHERN  SOUTH  AUSTRA- 
LIA, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 

School  of  Earth  Sciences. 

J.  W.  Holmes,  A.  F.  Williams,  J.  W.  Hall,  and  C.  J. 

Hcnsctikc 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  329-339. 

February,  1981.  7  Fig,  3  Tab,  3  Ref 

Descriptors:  'Springs,  'Evaporation  rate.  Hydro- 
logic  budget,  'Australia,  Deserts,  Arid  lands,  Em- 
erald Spring,  Warburton  Spring,  Salts,  Hydrology. 

During  November  1977  fifteen  springs  were  meas- 
ured in  the  Marree-Oodnadatta  district  of  the 
South  Australian  desert.  The  area  contributing 
water  lost  by  evaporation  was  assessed  on  the 
ground  as  being  that  area  covered  by  open  water 
and  by  swamp  vegetation.  The  data  demonstrated 
that  the  areas  and  the  associated  spring  discharges 
were  correlated,  as  had  been  expected,  but  that 
there  were  also  some  large  anomalies.  Nearly  all 
the  springs  in  the  area  with  the  notable  exception 
of  Emerald  Spring  and  Warburton  Spring  had  data 
which  would  indicate  an  evaporation  rate  of  sig- 
nificantly larger  than  10  mm/day.  However,  previ- 
ous work  indicates  an  evaporation  rate  of  around 
6.5  mm/day.  During  May  1978  a  detailed  study  of 
Emerald  and  Warburton  Springs  was  carried  out. 
The  contour  map  of  depth  to  the  water  table  in  the 
soil  surrounding  the  two  swamps  of  the  springs 
enabled  better  calculations  of  the  evaporative  dissi- 
pation of  the  water  to  be  made.  Salt  accumulation 
was  noted,  and  it  was  suggested  in  the  case  ol 
Emerald  Spring  swamp  that  a  salt  halo  had  been 
left  at  the  outer  rim  of  the  limit  of  spread  of  the 
water.  In  Warburton  Spring  swamp  the  salt  distri- 
bution could  not  be  explained  on  similar  reasons. 
(Baker-FRC) 
W8 1-04075 


RAINFALL  INTERCEPTION  IN  A  MULTI- 
STORIED,  EVERGREEN  MIXED  FOREST:  ES 
TIMATES  USING  GASH'S  ANALYTICAL 
MODEL, 

Forest   Research   Inst.   Christchurch   (New   Zea 

land). 

A.  J.  Pearce,  and  L.  K.  Rowe. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  341-353^ 

February,  1981.  2  Fig,  4  Tab,  10  Ref 

Descriptors:  'Interception  loss,  'Model  testing 
Rainstorms,  Water  loss,  'Storm  runoff,  Storn 
water.  Storms,  Rainfall,  Evaporation. 

Gash's  analytical  model  was  used  with  a  two-yeai 
sequence  of  storm-rainfall  and  daily-rainfal 
amounts  to  calculate  estimated  interception  losses 
A  comparison  was  then  made  between  these  calcu 
lated  values  and  observed  interception  losses 
Storm  rainfall-based  estimates  averaged  9%  great 
er  than  observed  losses.  Daily  rainfall-based  esti 
mates  averaged  26%  greater  than  observed  losses 
This  latter  finding  was  primarily  due  to  the  numbe 
of  storms  being  overestimated  by  substituting  th( 
sequence  of  daily  rainfalls  for  the  sequence  o 
storm  rainfalls.  Thus,  an  overestimation  was  ob 
tained  of  the  evaporation  from  canopy  storagi 
after  rainfall.  When  the  estimated  storm  numbe 
was  adjusted  in  a  manner  consistent  with  the  physi 
cal  basis  of  the  model,  daily  rainfall  based  estimate 
averaged  3%  greater  than  storm  rainfall  basei 
estimates  and  12%  greater  than  observed  intercep 
tion  losses.  (Baker-FRC) 
W8 1-04076 


TRANSPIRATION  RATE  OF  DOUGLAS  FII 
TREES  IN  THINNED  AND  UNTHINNEI 
STANDS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  So 

Science 

T.  A.  Biack,  C.  S.  Tan,  and  J.  U.  Nnyamah. 

Canadian  Journal  of  Soil  Science,  Vol  60,  No  4, 


WATER  CYCLE— Field  2 


625-631,  November,  1980.  2  Fig,  1  Tab,  12  Ref. 

Descriptors:  *Trees,  'Transpiration,  Forests, 
Forest  hydrology.  Land  management.  Soil  mois- 
ture retention.  Forest  soil,  Soil  types.  Water  loss. 
Transpiration  ratio,  *Fir  trees. 

A  simple  procedure  is  explained  for  estimating  the 
transpiration  rates  of  individual  trees,  combining 
soil  water  balance  measurements  of  the  stand  eva- 
potranspiration  rate  with  a  simple  vapor  diffusion 
model  that  requires  occasional,  intensive  meas- 
urements of  stomatal  conductance  to  be  made  on 
both  trees  and  understory  vegetation.  Weekly 
average  transpiration  rates  of  22  yr  old  Douglas  fir 
trees  measured  in  a  thinned  stand  during  sunny 
July  weather  ranged  from  23.6  to  4.9  liters/tre/ 
day.  Transpiration  rates  in  the  thinned  stand  were 
very  similar  to  those  of  trees  in  a  nearby  unthinned 
stand  with  virtually  no  understory  vegetation.  It 
was  concluded  that  over  a  fairly  wide  range  of 
values  of  extractable  soil  water  in  the  root  zone, 
the  transpiration  rate  of  individual  trees  was  affect- 
ed by  the  understory.  At  low  values  of  extractable 
soil  water,  the  salal  understory  had  a  competitive 
advantage  over  the  Douglas  fir,  as  the  salal  ac- 
counted for  more  than  one-half  of  the  stand  evapo- 
transpiration  rate.  Competition  for  soil  water  by 
the  salal  understory  after  thinning  is  considered  a 
reason  why  the  diameter  growth  rate  in  thinned 
stands  was  only  slightly  greater  than  that  in  the 
unthinned  stand.  It  is  suggested  that  thinning  prac- 
tices that  reduce  or  prevent  the  growth  of  under- 
story vegetation  would  result  in  more  efficient  use 
of  soil  water  by  trees  in  areas  where  there  is  not  an 
abuiidance  of  soil  water.  (Baker-FRC) 
W81-04112 


WET  AND  DRY  REMOVAL  OF  TROPO- 
SPHERIC  FORMALDEHYDE  AT  A  COASTAL 

SITE, 

Woods  Hole  Oceanographic  Institution,  MA. 

A.  M.  Thompson. 

Tellus,  Vol  32,  No  4,  p  376-383,  1980.  1  Fig,  3  Tab, 

25  Ref 

Descriptors:  'Formaldehyde,  'Air-water  inter- 
faces. Interfaces,  Precipitation,  'Seawater,  Saline 
water.  Brackish  water.  Organic  carbon.  Organic 
compounds.  Deposition,  Coastal  waters.  Gases, 
Troposphere. 

Formaldehyde  was  investigated  as  an  example  of  a 
photochemically  reactive  trace  gas  using  meas- 
urements of  its  concentration  in  precipitation  and 
surface  seawater  to  estimate  wet  and  dry  air-sea 
transfer.  The  total  flux  was  evaluated  as  a  tropo- 
spheric  removal  mechanism  and  as  a  source  of 
organic  carbon  to  local  waters.  Studies  were  done 
at  Woods  Hole,  Massachusetts,  a  mid-latitude 
coastal  site.  The  study  indicated  that  this  pathway 
may  represent  a  significant  removal  mechanism  for 
tropospheric  formaldehyde.  The  total  flux  of  for- 
maldehyde was  calculated  to  be  equivalent  to  an 
input  of  4.8  micrograms/sq  cm/year  of  organic 
carbon,  which  is  greater  than  or  equal  to  1%  of  the 
estimated  total  organic  carbon  air-to-sea  transfer. 
Since  formaldehyde  is  not  detected  in  the  surface 
seawater  samples,  it  is  suggested  that  biological 
uptake  might  remove  it.  Studies  indicate  that 
seawater  enriched  with  formaldehyde  shows  a 
gradual  loss  of  the  compound,  whereas  sterile 
water  enriched  with  formaldehyde  maintains  the 
enriched  level.  (Baker-FRC) 
W81-04231 


2E.  Streamflow  and  Runoff 


ADAPTATION  OF  ILLUDAS  FOR  CONTINU- 
OUS SIMULATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

H.  G.  Wenzel,  and  M.  L.  Voorhees. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  for  Civil  Engineers,   Vol 

106,  No  HYll,  p  1795-1812,  November,   1980.  5 

Fig,  5  Tab,  6  Ref  OWRT-A-095-ILL(1). 

Descriptors:  'Soil  moisture,  'Storm  runoff,  'Hy- 
drograph.   Precipitation,   Forecasting,   Mathemat- 


ical models.  Urban  runoff.  Infiltration,  Surface- 
groundwater  relationships,  Hortons  Law,  Drain- 
age,  Watersheds,   'Illinois  urgan   Drainage  area. 

The  single  event  version  of  the  Illinois  Urban 
Drainage  Area  Simulator  Model  (ILLUDAS)  has 
been  modified  to  operate  as  a  continuous  model.  A 
daily  soil  moisture  and  initial  abstractin  accounting 
procedure  has  been  developed  and  integrated  with 
the  original  Horton  infiltration  model.  In  addition, 
new  routing  options  were  added.  An  optimization 
procedure  for  calibrating  the  model  has  been  in- 
corporated. The  model  is  capable  of  reasonable 
accurate  simulation  of  events  in  which  abstractions 
are  not  a  major  part  of  total  rainfall.  The  modified 
version  of  the  model  offers  the  advantage  of 
having  accuracy  without  large  computer  storage. 
It  utilized  a  representation  of  the  catchment  that 
has  physical  meaning  to  the  user,  and  has  potential 
application  for  evaluating  design  storms.  (Titus- 
FRC) 
W8 1-03953 


ESTIMATING  CORRELATIONS  IN  MULTI- 
VARIATE STREAMFLOW  MODELS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Environmen- 
tal Engineering. 
J.  R.  Stedinger. 

Water  Resources  Research,  Vol  17,  No  1,  p  200- 
208,  February,  1981.  1  Fig,  11  Tab,  21  Ref 
OWRT-A-085-NY(4). 

Descriptors:  'Streamflow,  'Model  studies,  'Corre- 
lation analysis.  Statistical  methods.  Mathematical 
studies.  Synthetic  hydrology.  Hydrology,  Monte 
Carlo  method.  Stochastic  processes.  Parametric 
hydrology. 

Two  basically  different  approaches  have  been  used 
to  estimate  streamflow  model  parameters.  A 
Monte  Carlo  study  was  performed  to  evaluate 
alternative  estimators  of  the  cross  correlation  be- 
tween autocorrelated  streamflow  series  and  the  lag 
1  autocorrelation  of  a  single  series  when  some  or 
all  of  the  flows  have  a  log  normal  distribution.  It 
was  found  that  the  practice  of  directly  estimating 
the  cross  covariances  and  autocorrelation  of  the 
logarithms  of  the  observations  can  give  better  esti- 
mation of  the  true  cross  correlation  and  autocorre- 
lation of  the  flows  than  do  the  sample  product- 
moment  estimators.  It  might  be  advantageous  to 
prewhiten  the  log  of  the  transformed  series  before 
calculating  the  cross  covariance  if  the  true  cross 
correlation  is  less  than  0.50  and  the  lag  1  autocor- 
relation of  the  oservations  is  0.50  or  greater.  Un- 
biasing  the  estimate  of  the  autocorrelation  of  the 
logarithm  of  the  observed  flows  is  advantageous  if 
the  true  autocorrelation  is  0.60  or  larger.  Efficient 
streamflow  parameter  procedures  need  to  be  com- 
bined with  other  analyses  which  consider  the  un- 
certainty in  the  fitted  parameters  of  stochastic 
streamflow  models.  (Cassar-FRC) 
W81-03955 


TRANSPORT  OF  RESISTANCE-LABELED  ES- 
CHERICHIA COLI  STRAINS  THROUGH  A 
TRANSITION  BETWEEN  TWO  SOILS  IN  A 
TOPAGRAPHIC  SEQUENCE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03956 


EFFECT  OF  SPATIAL  VARIABILITY  ON  THE 
SIMULATION  OF  OVERLAND  AND  CHAN- 
NEL FLOW, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-03959 


NOTE   ON  THE  TIME  TO   FLOOD   EXCEE- 
DANCE, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-04073 


INTERPRETATION  OF  RECESSION  FLOW, 


Groundwater — Group  2F 

Bristol  Univ.,  (England).  Dept.  of  Geography. 
M.  G.  Anderson,  and  T.  P.  Burt. 
Journal  of  Hydrology,  Vol  46,  No  12,  p  89-101, 
March,  1980.  8  Fig,  2  Tab,  17  Ref 

Descriptors:  'Graphical  analysis,  'Prediction, 
'Runoff,  'Recession,  'Drainage,  Laboratories, 
Darcys  law.  Flow,  Runoff  plot.  Field  investiga- 
tions. Groundwater  runoff.  Surface  runoff.  Stor- 
age, Basins,  Discharge  hydrographs. 

Various  attempts  at  interpreting  recession  flow 
using  graphical  techniques  are  reviewed.  Data  de- 
rived from  a  laboratory  slope  drainage  experiment 
and  from  an  instrumented  catchment  are  plotted 
using  the  same  graphical  presentations.  These  data 
are  also  interpreted  using  predictions  based  upon 
Darcy's  law.  Results  indicate  that  graphical  tech- 
niques can  falsely  interpret  the  factors  controlling 
recession,  by  producing  inaccurate  breaks  of  slope. 
The  use  of  recession  flow  graphs  has  potential 
application  in  predicting  low  flows.  (Titus-FRC) 
W81-04199 


2F.  Groundwater 


U  FINGERPRINTS  IN  GROUNDWATER, 

J.  Kronfeld,  and  J.  C.  Vogel. 

Nuclear  Active  (Pretoria),  No  22,  p  30-32,  1980.  5 

Fig,  1 1  Ref 

Descriptors:  'Uranium,  'Uranium  radioisotopes, 
'South  Africa,  'Spectral  analysis,  'Groundwater 
dating.  Radioactive  dating.  Geological  surveys. 
Aquifers,  Dolomite,  Spectrometry,  Radioisotopes, 
Isotopic  tracers.  Water  sampling.  Water  analysis. 

An  alpha-particle  spectrometry  system  for  measur- 
ing uranium  and  thorium  isotopes  in  groundwater 
was  used  to  analyze  uranium  fractionation  in  the 
Transvaal  dolomite  aquifer  in  South  Africa.  The 
system  can  characterize  specific  waters  on  the 
basis  of  their  uranium  concentration  and  their 
degree  of  fractionation  because  underground  water 
develops  a  uranium  isotope  activity  ratio  that  re- 
flects the  rock  type  and  weathering  conditions  of 
the  rocks  that  the  water  contacts.  The  Dolomite 
Series  aquifer,  which  outcrops  in  many  areas  of  the 
Transvaal,  is  a  phreatic  aquifer  subdivided  by  ver- 
tical, impermeable  diabase  dykes.  Water  samples 
were  taken  from  eyes  and  wells  in  the  far  western 
Transvaal  from  Pretoria  to  the  Grootfontein  Eye. 
A  minimum  of  20  1  was  taken  at  each  site  due  to 
the  low  concentration  of  uranium  in  the  water.  A 
large  degree  of  isotopic  fractionation  was  found 
throughout  the  aquifer.  Results  indicate  that  ion- 
exchange  processes  are  abstracting  elemental  ura- 
nium as  the  water  percolates  downward.  Water 
coming  from  the  dolomite  eyes  represents  a  mix- 
ture of  both  shallow  and  deeply  percolating  ele- 
ments. Age  stratification  in  the  study  area  was 
corroborated  by  previous  study  results  using 
carbon-14  dating  and  tritium.  (Seigler-IPA) 
W8 1-04041 


DISPERSION  COEFFICIENT  OF  THE  KOE- 
BERG  AQUIFER, 

B.  R.  Meyer. 

Nuclear  Active  (Pretoria),  No  22,  p  15,   1980.  4 

Fig. 

Descriptors:  'Dispersion  coefficients,  'Ground- 
water movement,  'Aquifer  characteristis,  'Koe- 
berg.  South  Africa,  Iodine  radioisotopes,  'Radio- 
active tracers.  Nuclear  powerplants.  Mathematical 
models.  Aquifers,  Model  studies.  Interfaces. 

A  radioisotope,  1311,  was  used  as  a  groundwater 
tracer  to  determine  the  dispersion  coefficient  and 
the  velocity  of  groundwater  flow  for  the  Koeberg 
aquifer.  These  parameters  were  needed  for  a  model 
to  predict  the  movement  of  the  freshwater/ 
saltwater  interface  near  the  Koeberg  power  station 
foundations.  The  radioisotope  was  injected  as  a 
line  source  into  one  borehole  and  the  breakthrough 
of  the  tracer  was  measured  in  a  series  of  three 
more  boreholes  located  down  the  slope  of  the 
water  table.  Water  samples  were  taken  regularly 
and  analyzed  at  the  Southern  Universities  Nuclear 
Institute  at  Faure.  A  breakthrough  curve  was  de- 
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Group  2F — Groundwater 

veloped  for  each  borehole.  The  Koeberg  aquifer 
produced  a  series  of  breakthrough  peaks  rather 
than  the  expected.  The  multiple  peaks  appear  to  be 
caused  by  flow  through  different  layers  with  the 
first  set  of  peaks  coming  from  the  deepest  layer.  A 
model  was  developed  to  describe  this  flow  through 
different  layers.  When  fitted  with  experimental 
data,  the  model  automatically  determines  the  dis- 
persion coefficient  and  velocities  of  groundwater 
in  the  separate  layers  and  for  the  aquifer  as  a 
whole.  (Seigler-IPA) 
W8 1-04042 


THE  EFFECT  OF  INFILTRATION  DISTRIBU- 
TION ON  ARTIFICIAL  RECHARGE 
SCHEMES, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

For  primary  bibliographic  entry  see  Field  4B. 

W8 1-04072 


MEASUREMENTS  OF  DISCHARGES  FROM 
SOME  OF  THE  MOUND  SPRINGS  IN  THE 
DESERT  OF  NORTHERN  SOUTH  AUSTRA- 
LIA, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 

School  of  Earth  Sciences. 

For  primary  bibliographic   entry   see   Field   2D. 

W8 1-04075 


THERMAL  AUREOLES  OF  IGNEOUS  INTRU- 
SIONS: SOME  POSSIBLE  INDICATIONS  OF 
HYDROTHERMAL  CONVECTIVE  COOLING, 

Brown  Univ.,  Providence,  RI.  Dept.  of  Geological 

Science. 

E.  M.  Parmentier,  and  A.  Schedl. 

Journal  of  Geology,  Vol  89,  No  1,  p  1-22,  January, 

1981.  1  Tab,  9  Fig,  59  Ref. 

Descriptors:  ♦Hydrothermal  studies,  'Geologic 
formations,  'Convection,  'Thermodynamics,  Ig- 
neous rocks.  Physical  properties,  Temperature, 
Geology,  Cooling,  Mathematical  models.  Ground- 
water, Permeability,  Viscosity,  Thermal  conduc- 
tivity. Porosity,  Oxygen,  Groundwater  movement. 

The  size  and  shape  of  thermal  aureoles  of  igneous 
intrusions  are  examined  as  indicators  of  hydrother- 
mal convective  heat  transport.-  Oxygen  and  hydro- 
gen isotope  studies  provide  evidence  for  the  exist- 
ence of  meteoric  hydrothermal  circulation  systems 
associated  with  shallow  intrusions  in  permeable 
rock.  The  study  began  with  mathematical  model- 
ling of  the  effects  of  groundwater  circulation  on 
maximum  temperatures  in  rock  surrounding  an  in- 
trusion. Thermal  aureoles  of  conductively  cooled 
intrusions  were  reviewed,  and  a  boundary  layer 
model  was  developed  for  a  case  study  of  convec- 
tive cooling  on  Cuillin  gabbro,  and  the  Lilloise 
intrusion.  More  detailed  mapping  would  contribute 
to  greater  understanding  of  hydrothermal  cooling. 
However,  a  general  consistency  between  oxygen 
isotopic  sampling  and  aureoles  or  other  geologic 
data  was  demonstrated  for  the  cases  presented. 
(Titus-FRC) 
W8 1-04229 

2G.  Water  In  Soils 

SUBSURFACE  DRAINAGE,  AIR  ENTRAP- 
MENT AND  INFILTRATION  IN  SAND, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Agricultural  Engineering. 
A.  R.  Jarrett,  J.  R.  Hoover,  and  C.  D.  Paulson. 
Transactions  of  the  ASAE,  Vol  23,  No  6,  p  1424- 
1427,  1433,  November/December,  1980.  7  Fig,  14 
Ref.  OWRT-A-051-PA(2). 

Descriptors:  'Infiltration,  'Air-earth  interfaces, 
•Drainage,  Erosion  control,  'Subsurface  drains, 
Soil  gases,  Sand,  Soil  erosion.  Surface  runoff. 
Runoff,  Rainfall,  Soil  physical  propertis. 

The  effects  of  entrapped  soil  air  on  infiltration  of 
water  in  a  sandy  soil  were  investigated  in  the 
laboratory  under  simulated  rainfall  conditions.  The 
following  conditions  were  used:  free-flow  (air  in 
the  drain  was  vented  to  atmospheric  pressure),  air- 


trapped  (air  was  trapped  in  the  drain  and  simulated 
rainfall  varied  until  the  surface  runoff  rate  equaled 
rainfall  rate,  at  which  point  the  entrapped  air  was 
vented),  and  submerged  drain  (drain  outlet  elevat- 
ed 12  cm,  causing  a  water  table  to  develop  in  the 
sand  above  the  drain).  Free  venting  of  the  air  via 
submerged  drains  increased  infiltration  and  de- 
creased surface  runoff.  In  the  other  2  cases  drain- 
age was  delayed  until  soil  air  was  released.  (Cassar- 
FRC) 
W8 1-03957 


WATER  REPELLENT  SOILS:  A  STATE-OF- 
THE  ART, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

L.  F.  DeBano. 

Forest    Service,    Pacific    Southwest    Forest    and 

Range  Experiment  Station,  Berkeley,  California, 

General  Technical  Report  PSW-46,  March,  1981. 

22  p,  8  Fig,  170  Ref 

Descriptors:  'Water  repellent  soils,  'Forest  fires, 
'Soil  types,  'Soil  management,  'Soil  organic 
matter.  Infiltration,  Soil  absorption  capacity,  Soil 
water.  Erosion,  Evaporation  control.  Water  con- 
servation. Runoff 

Normally,  dry  soils  readily  imbibe  water;  however 
some  soils  repel  water.  Water  repellency,  pro- 
duced by  soil  heating,  is  common  on  burned  water- 
sheds in  southern  California.  Water  repellent  soils 
are  found  throughout  the  world  on  both  wildlands 
and  on  intensively  cultivated  lands.  The  severity  of 
water  repellency  in  soils  is  dependent  on  several 
factors.  Organic  matter  and  soil  texture  are  the 
most  important  factors,  although  fire  intensity  and 
soil  water  are  also  important  parameters  affecting 
fire-induced  water  repellency.  A  host  of  organic 
substances  of  unknown  composition  seems  in- 
volved in  water  repellency.  The  substances  causing 
water  repellency  after  fires  are  apparently  aliphatic 
hydrocarbons  formed  from  partly  decomposed 
plant  materials  in  the  soil.  Water  movement  can  be 
severely  limited  by  hydrophobic  organic  materials 
which  are  either  intermixed  with  the  soil  or  coat 
the  mineral  soil  particles.  Methods  used  to  charac- 
terize water  repellency  include  waterdrop  penetra- 
tion time,  equilibrium  liquid-solid  contact  angles, 
solid-air  surface  tension  indices,  and  the  character- 
ization of  dynamic  wetting  angles  during  infiltra- 
tion. Infiltration,  evaporation,  soil-water  potentials, 
and  water  transfer  mechanisms  are  affected  by 
water  repellency.  In  some  cases,  water  repellency 
is  induced  in  order  to  conserve  water,  reduce 
nutrient  loss,  or  improve  soil  structure,  but  water 
repellency  may  be  undesirable  and  require  some 
special  management  action  to  counteract  its  delete- 
rious effects.  (Moore-SRC) 
W81-04016 


statistical  procedures.  Existing  flow  theory  is  not 
sufficient  to  describe  the  flow  of  water  in  swelling 
clay  soils  where  desiccation  is  associated  with  the 
formation  of  both  vertical  and  horizontal  cracks  in 
the  soil.  These  cracks  influence  the  flow  regime  by 
reducing  upward  fluxes  to  the  root  zone  and  by 
inducing  rapid  downward  flow  of  water  along 
vertical  cracks.  The  field  technique  used  allows  an 
estimate  to  be  made  of  the  effective  reduction  of 
the  hydraulic  conductivity  due  to  horizontal  crack 
formation.  The  reduction  was  a  function  of  the 
pressure  head.  Calculated  moisture  conditions  in 
the  soil  agreed  only  with  those  that  were  measured 
in  situ,  when  the  effects  of  both  horizontal  and 
vertical  cracking  were  considered.  (Baker-FRC) 
W8 1-04079 


LYSIMETER  FOR  MEASURING  ARID-ZONE 
EVAPOTRANSPIRATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 
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A  SIMPLE  ANALYTICAL  SOLUTION  FOF 
HORIZONTAL  ABSORPTION  OF  WATER  B\ 
SOILS  FOR  EXPENENTIAL  SOIL  WATEF 
DIFFUSIVITY, 

Thessaloniki  Univ.,  Salonide  (Greece),  School  o 

Technology. 

P.  K.  Tolikas,  C.  D.  Tzimopoulos,  and  D.  K. 

Tolikas. 

Water  Resources  Research,  Vol  16,  No  4,  p  821 

825,  August,  1980.  3  Fig,  2  Tab,  6  Ref. 

Descriptors:  'Unsaturated  flow,  'Soil  water,  Ab 
sorption.  Wetting,  Mathematical  analysis,  Diffu 
sion  coefficient. 

A  simple  approximate  analytical  solution  to  th 
problem  of  horizontal  absorption  of  water  in  un 
saturated  soils  assumes  expenential  soil  water  diffu 
sivity.  Additional  assumptions  are  that  the  mediur 
is  homogeneous  and  isotropic,  the  air  pressure  i 
the  pores  is  equal  to  atmospheric,  and  the  initij 
soil  water  content  is  constant.  Presuming  that  th 
inflction  point  of  the  soil  water  content  profil 
coincides  with  the  wetting  front,  the  infinit 
domain  problem  is  reduced  to  a  finite  domai 
problem  with  one  boundary  at  the  inflection  poin 
After  calculating  the  soil  water  content  at  th 
inflection  point  and  its  location,  an  approximat 
solution  to  the  problem  can  be  obtained.  Results  c 
wetting  front  positions  for  different  silts  and  loan 
are  compared  with  results  from  three  previoi 
papers  by  other  authors,  with  excellent  agreemen 
(Cassar-FRC) 
W81-04111 


ESTIMATION  OF  THE  MOISTURE  SUPPLY 
CAPACTTY  OF  SOME  SWELLING  CLAY 
SOILS  IN  THE  NETHERLANDS, 

Soil    Survey    Inst.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Physics. 

J.  Bouma,  and  P.  J.  M.  De  Laat. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  247-259, 

February,  1981.  2  Fig,  5  Tab,  19  Ref 

Descriptors:  'Moisture  availability,  'Soil  water. 
Soil  types,  'Clays,  Hydrology,  Model  studies.  Soil 
water  table.  Crops,  Seasonal  variation,  Statistical 
analysis. 

Clay  soils  were  selected  for  study  from  four  differ- 
ent locations  in  the  riverine  area  along  the  Rhine 
River.  The  soils  are  classified  as  Typic  Fluva- 
quents,  very  fine  clayey,  mixed,  and  mesic.  The 
root  zone  is  shallow  and  extends  into  the  Big 
horizon  to  a  depth  of  20  cm  below  surface.  Four 
field  monitoring  tensiometer  cups  were  installed  in 
duplicate  in  four  pedons  at  depths  of  2.5,  5,  10,  20, 
30,  40,  50,  60,  70,  80,  90,  and  100  cm  below  surface. 
Hydraulic  conductivity  of  saturated  soil  was  meas- 
ured with  the  column  method  in  very  moist  soil  in 
the  wet  season  in  early  spring.  Climatic  data  were 
collected  for  the  two  typs  of  simulation  made 
during  the  study:  simulation  of  real  moisture  condi- 
tions in  the  growing  season  for  1970  and  simulation 
using  generalized  climatic  conditions  defined  by 


MODELING  TRANSPORT  OF  REACTIVE  SC 
LUTES  DURING  LEACHING  SALINE  -  SODI 
SOILS  RICH  IN  SOLUBLE  CARBONATES, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  an 
Water  Resources. 

For  primary  bibliographic  entry  see  Field  2K. 
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NITRATE  MOVEMENT  WITH  ZERO-ORDE 
DENITRinCATION  IN  A  SOIL  PROFILE, 

Iowa  State  Univ.,   Ames.  Dept.  of  Agricultur 

Engineering. 

R.  S.  Kanwar,  J.  L.  Baker,  H.  P.  Johnson,  and  D. 

Kirkham. 

Soil  Science  Society  of  America  Journal,  Vol.  4 

No.  5,  p  898-902,  September/October,  1980,  8  Fi 

1  Tab,  19  Ref. 

Descriptors:  'Denitrification,  'Soil  solution,  *> 
trates.  Mathematical  models.  Soil  chemistry,  S( 
water.  Ion  transport.  Ion  exchange. 

A  theoretical  analysis  is  presented  of  the  mov 
ment  of  nitrates  in  an  unsaturated  soil  with  zer 
order  denitrification.  The  diffusion  coefficient  ai 
the  rate  coefficient  for  denitrification  were  i 
sumed  to  be  independent  of  ionic  concentratio 
The  concentration  and  velocity  of  the  solution 
soil  were  taken  as  average  of  many  discrete  valu( 
These  assumptions  do  not  necessarily  reflect  t: 


WATER  CYCLE— Field  2 


Lakes — Group  2H 


real  situation,  but  are  used  to  predict  the  N03(-) 
distribution  in  the  soil  as  a  function  of  time  and 
depth.  This  distribution  is  influenced  by  moisture 
content,  diffusivity,  pore  solute  velocity,  cation 
exchange  capacity  of  soil,  and  rate  constant  for 
denitrification.  Over  time,  most  of  the  N03-N  car. 
move  into  the  lower  soil  layers  and  is  wasted 
unless  it  is  taken  up  by  roots.  A  physical  plant 
growth  model  could  be  combined  with  this  type  of 
mathematical  solution  for  movement  and  transfor- 
mation of  N03-N  to  improve  the  efficiency  of 
nitrogen  use  by  crops.  The  results  of  the  model 
developed  here  were  compared  with  experimental 
data.  The  rate  of  denitrification  was  a  function  of 
all  parameters  found  in  the  laboratory.  (Small- 
FRC) 
W8 1-04250 
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A  REINTERPRETATION  OF  THE  1857  SUR- 
FACE ELEVATION  OF  MONO  LAKE, 

California  Univ.,  Berkeley.  Dept.  of  Geography. 
S.  Stine. 

California  Water  Resources  Center,  University  of 
California,  Davis,  Report  No  52,  April,  1981.  41  p, 
14  Fig,  3  Append. 

Descriptors:  *Califomia,  'Lakes,  *Lake  basins, 
•Diversion  losses,  'Geological  surveys.  Meanders, 
Saline  lakes,  Lake  evaporation.  Precipitation  rate. 
Lake  shores.  Tributaries,  Streams,  Topographic 
mapping.  Water  level  fluctuations,  *Mono  Lake. 

Survey  notes  and  plats  of  the  first  meander  study 
of  Mono  Lake  in  1857  were  used  as  the  basis  of 
investigations  in  the  1930s  and  1940s  to  estimate 
the  1857  lake  surface  level.  This  report  re-examines 
the  cartographic  evidence  and  concludes  that  the 
level  was  more  than  30  feet  higher  than  that  pro- 
posed in  earlier  investigations.  In  addition,  (1)  in 
1857  the  lake  contained  approximately  60  percent 
more  water  and  correspondingly  was  only  about 
60  percent  as  saline  as  had  been  supposed;  (2)  in 
places  the  1857  lake  shoreline  was  over  7,500  feet 
upslope  from  the  position  implied  in  much  of  the 
current  literature;  and  (3)  the  surface  elevation  of 
Mono  Lake  during  the  past  four  decades  has  fallen 
approximately  40  feet  due  to  water  diversions  by 
the  City  of  Los  Angeles;  however,  prior  to  these 
diversions  the  lake  surface  had  not  been  substan- 
tially below  6,400  feet  for  about  900  years.  Al- 
though it  has  been  assumed  that  many  of  the 
controversial  environmental  changes  that  are  being 
induced  by  the  artificial  lowering  of  the  lake  have 
occurred  in  the  past  during  times  of  naturally  low 
lake  levels,  the  findings  of  this  study  contradict 
that  view.  Some  of  the  climatological  and  ecologi- 
cal implications  of  the  new  findings  are  discussed 
briefly.  (Garrison-Omniplan) 
W8 1-04029 


SURFACE  AND  COMPLEXATION  EFFECTS 
ON  THE  RATE  OF  MNai)  OXIDATION  IN 
NATURAL  WATERS, 

Kinnetic  Labs.,  Inc.,  Anchorage,  AK. 

For  primary  bibliographic  entry  see  Field  2K. 
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CHRONOLOGICAL  VARIATIONS  IN  CON- 
CENTRATIONS AND  ISOTOPIC  COMPOSI- 
TIONS OF  ANTHROPOGENIC  ATMOSPHER- 
IC LEAD  IN  SEDIMENTS  OF  A  REMOTE  SUB- 
ALPINE  POND, 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geo- 
logical and  Planetary  Sciences. 
H.  Shirahata,  R.  W.  Elias,  and  C.  C.  Patterson. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  2, 
p  149-162,  1980.  7  Fig,  5  Tab,  41  Ref 

Descriptors:  *Lead,  *Alpine  regions.  Cold  regions. 
Mountains,  *Ponds,  'Sediments,  Air  pollution,  In- 
dustrial wastes.  Precipitation. 

This  report  documents,  in  a  manner  analogous  to 
the  study  of  lead  in  Arctic  snow  strata,  large 
increases  in  the  concentrations  of  industrial  lead  in 
remote  open-country  atmospheres  that  have  oc- 
curred since  1850.  The  study  is  based  on  the  chron- 


ological record  of  precipitation  and  dry  deposition 
inputs  of  lead  deposited  in  pond  sediments  in  a 
remote  non-domesticated  subalpine  ecosystem 
which  represents  extensive  uncultivated  non-urban 
areas  of  North  America.  In  the  mountain  pond 
studied,  lead  concentrations  decreased  4-fold  in 
going  from  the  surface  of  sediments  to  layers  130 
yr  old.  A  corresponding  change  was  noted  in  the 
Pb-206/Pb-207  ratio  in  the  sediments,  from  indus- 
trial-like values  of  1.18  near  the  surface  to  natural 
values  of  1.24  at  depth.  Calcium,  strontium  and 
barium  concentrations  remained  relatively  constant 
with  depth.  The  excess  lead  appeared  to  be  of 
eolian  anthropogenic  origin.  These  findings  prove 
that  inputs  of  contaminating  lead  were  nearly 
absent  centuries  ago  in  this  location,  but  are  pres- 
ent today  in  the  ecosystem  in  amounts  more  than 
20  times  the  natural  inputs.  As  a  consequence  of 
these  inputs  the  lead  concentrations  in  plants  have 
been  elevated  5-fold  and  in  animals  50-fold  beyond 
natural  levels.  Atmospheric  concentrations  of 
about  10  ng  of  lead/cubic  meter  are  responsible  for 
this  increased  contamination.  (Baker-FRC) 
W8 1-04068 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  RECENT  LAKE  SEDIMENTS  -  I.  COM- 
POUNDS HAVING  ANTHROPOGENIC  ORI- 
GINS, 

Woods  Hole  Oceanographic  Institution,  MA. 
Dept.  of  Chemistry. 

S.  G.  Wakeham,  C.  Schaffner,  and  W.  Giger. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  3, 
p  403-413m  1980.  6  Fig,  2  Tab,  49  Ref 

Descriptors:  'Hydrocarbons,  'Lake  sediments, 
Sediments,  Lakes,  'Switzerland,  'Washington,  Se- 
dimentatin.  Industrial  wastes,  Urban  runoff. 

The  occurrence  of  anthropogenically  generated 
polycyclic  aromatic  hydrocarbons  (PAH)  was  ex- 
amined in  four  lakes:  Lake  Lucerne,  Lake  Zurich, 
and  Lake  Greifensee,  in  Switzerland,  and  Lake 
Washington  in  the  northwestern  section  of  the 
United  States.  A  rich  collection  of  PAH  was  found 
in  the  recent  sediment  samples  from  these  lakes. 
Major  components  are  unsubstituted  species.  How- 
ever, many  alkylated  derivatives  were  also  found 
at  lower  concentrations.  Similar  qualitative  pat- 
terns of  PAH  were  noted  in  the  surface  sediment 
layers  from  each  lake,  regardless  of  the  location  or 
level  of  anthropogenic  activity  in  its  catchment 
basin.  Surface  sediments  were  enriched  to  higher 
degrees  than  deeper  layers,  where  few  PAH  could 
be  detected.  Urban  runoff  containing  street  dust 
particles  was  listed  as  a  possible  major  present-day 
source  for  the  PAH  in  the  lakes  studied.  This  street 
dust  is  washed  from  roads  during  heavy  rain 
storms  and  transported  by  rivers  and  streams,  to 
eventually  accumulate  in  lake  sediments.  Asphalt 
particles  in  the  street  dusts  may  be  an  extremely 
important  contributor  to  the  PAH  content  of  lake 
sediments.  (Baker-FRC) 
W81-04102 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  RECENT  LAKE  SEDIMENTS  -  II.  COM- 
POUNDS DERIVED  FROM  BIOGENIC  PRE- 
CURSORS DURING  EARLY  DIAGENESIS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

S.  G.  Wakeham,  C.  Schaffner,  and  W.  Giger. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  3, 

p  415-429,  1980.  1 1  Fig,  2  Tab,  61  Ref 

Descriptors:  'Hydrocarbons,  'Lake  sediments. 
Sediments,  Lakes,  'Switzerland,  'Washington, 
Diagenesis,  Sedimentation. 

The  naturally  occurring  recent  aquatic  sediments 
of  polycyclic  aromatic  hydrocarbons  (PAH)  were 
examined  in  four  lakes:  Lake  Lucerne,  Lake 
Zurich,  and  Lake  Greifensee,  in  Switzerland,  and 
Lake  Washington  in  the  northwestern  section  of 
the  United  States.  In  these  lakes  perylene  concen- 
trations generally  increased  with  increasing  depth 
in  the  sedimentary  column,  making  perylene  the 
most  abundant  aromatic  hydrocarbon  in  the  deeper 
and  older  sediment  layers.  Perylene  concentrations 
as  a  function  of  depth  are  structured  and  vary 


between  the  four  lakes.  Phenanthrene  and  an  ex- 
tended series  of  alkylated  homologs  were  present 
at  all  depths  in  all  sediment  cores.  Evidence  points 
to  a  diagenetic  origin  for  the  phenanthrenes.  An 
untested  suggestion  is  that  miroorganisms  control 
the  alkylphenanthrene  isomer  distributions  in  both 
contaminated  and  uncontaminated  sediments. 
Retene  and  pimanthrene  were  present  in  Lake 
Washington  sediments  at  high  concentrations,  but 
were  essentially  absent  from  the  other  lakes.  The 
hypothesis  that  retene  in  sedimentary  materials  is 
derived  from  abietic  acid,  a  common  diterpenoid 
acid  in  conifer  resin  and  other  higher  plant  lipids, 
is  supported  by  Lake  Washington  data.  (Baker- 
FRC) 
W81-04103 


NITROGEN  FIXATION  BY  THE  PHOTOSYN- 
THETIC  SULFUR  BACTERIUM  CHLORO- 
BIUM  PHAEOBACTEROIDES  FROM  LAKE 
KINNERET, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
T.  Bergstein,  Y.  Henis,  and  B.  Z.  Cavari. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  2,  p  542-544,  February,  1981.  4  Fig,  22  Ref. 

Descriptors:  'Sulfur  bacteria,  'Lake  Kinneret, 
'Nitrogen  fixation,  Israel,  Bacteria,  Photosynthetic 
bacteria.  Nitrogen  compounds.  Ammonium  com- 
pounds. Aquatic  life,  Microorganisms,  Phytoplank- 
ton. 

Ammmonia  concentrations  up  to  5  mg  N  per  liter 
did  not  inhibit  but  actually  stimulated  nitrogen 
fixation  in  cultures  of  the  green  sulfur  bacterium, 
Chlorobium  phaeobacteroides,  isolated  from  Lake 
Kinneret.  Nitrogen  fixation  was  inhibited  by  am- 
monia concentrations  higher  than  5  mg  N  per  liter. 
The  ammonia  concentration  in  the  Lake  Kinneret 
thermocline  ranges  from  0.3  to  0.5  mg  N  per  liter. 
Increased  light  raised  nitrogen  fixation  activity. 
Photosynthetic  activity  was  maximum  at  a  depth 
of  3  meters  and  decreased  to  0  at  the  thermocline 
(20  meters).  There  is  probably  no  contribution  to 
the  organic  nitrogen  load  in  Lake  Kinneret  by  the 
C.  phaeobacteroides  bloom.  (CASSAR-FRC) 
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MEASUREMENT  OF  PLANKTONIC  BACTE- 
RIAL PRODUCTION  IN  AN  OLIGOTROPHIC 
LAKE, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

For  primary  bibliographic  entry  see  Field  5A. 
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THE  ROLE  OF  METHANE  IN  INTERNAL 
CARBON  CYCLING  IN  LAKE  MENDOTA 
DURING  SUMMER  STRATIFICATION, 

Wisconsin  Univ. -Madison.  Dept.  of  Bacteriology. 

R.  D.  Fallon,  S.  Harrits,  R.  S.  Hanson,  and  T.  D. 

Brock. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 

357-360,  March,  1980.  1  Tab,  14  Ref 

Descriptors:  'Methane,  'Oxidation,  'Caron  cycle, 
'Stratification,  'Lake  Mendota,  Wisconsin,  Nutri- 
ents, Eutrophication,  Hypolimnion,  Sedimentation, 
Organic  carbon. 

Methane  production  and  oxidation  were  related  to 
the  overall  carbon  balance  of  Lake  Mendota,  Wis- 
consin. During  the  stratified  period  methane  distri- 
bution peaked  between  16  and  24  meters  depth. 
Most  of  the  methane  oxidation  took  place  over  a 
broad  range  of  4  to  6  meters  vertical  extent.  Total 
methane  production  for  the  3-month  period  was 
estimated  at  2,210  nmol  C  per  sq  meter;  methane 
oxidized  was  999.5  nmol  C  per  sq  meter  (45%  of 
total);  methane  lost  to  the  atmosphere  was  181.7 
nmol  C  per  sq  meter  (8%  of  tota);  and  hypolimne- 
tic  methane  accumulation  was  1,028.8  nmol  C  per 
sq  meter  (47%  of  total).  An  estimated  35.8  nmol  C 
per  sq  meter  per  day  of  methane  was  produced  by 
deep  sediments;  about  54%  of  the  total  paticulate 
organic  carbon  sedimented  returned  as  methane. 
Much  more  methane  was  oxidized  in  Lake  Men- 
dota (47%)  than  in  Lake  227,  Canada  (11%).  Possi- 
ble reasons  for  this  difference  are  dissimilarities  in 
physical  characteristics.  Lake  Mendota  has  3  times 
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the  production,  780  times  the  surface  area,  greater 
wind  turbulence,  and  less  stability  in  the  water 
column  than  Lake  227.  Oxidation  of  mthane  prob- 
ably continues  during  winter  under  the  ice  in  Lake 
Mendota,  where  the  water  column  is  oxygenated 
to  within  1-2  meters  of  the  bottom  and  nutrients 
are  available.  (Cassar-FRC) 
W81-04149 


THE  INFLUENCE  OF  THE  CONTAMINATION 

OF  LA  ALBUFERA  DE  VALENCIA  ON  THE 

POPULATION  OF  DIATOMS  IN  THE  LAKE. 

aA  INFLUENCIA  DE  LA  CONTAMINACION 

DE   LA   ALBUFERA   DE   VALENCIA   EN   LA 

POBLACION  DE  DIATOMEAS  DEL  LAGO), 

Valencia  Univ.,  Politecnica(Spain). 

J.  G.  del  Rio  Rams,  and  L.  A.  Hartlohner 

Fernandez. 

Progress  in  Water  Technology,  Vol  12,  No  4,  p 

473-479,  1980.  1  Fig,  2  Tab,  5  Ref 

Descriptors:  'Eutrophication,  *Salinity,  'Heavy 
metals,  *Lakes,  'Spain,  La  Albufera,  Water  pollu- 
tion sources,  Population  dynamics.  Algae,  Dia- 
toms. 

The  degenerative  process  of  Lake  Albufera,  12  km 
from  Valencia,  connected  to  the  Mediterranean 
Sea  by  three  channels  and  contaminated  by  many 
irrigation  canals,  was  analyzed  by  a  series  of 
chemical  and  biological  analyses  of  samples  taken 
in  1975  from  23  shore  points  and  7  points  inside  the 
lake.  The  progressive  salinization  of  the  lake  and 
its  chloride  content  were  studied,  in  particular. 
The  chloride  cycle  was  due  to  a  marine  intrusion 
and  to  variations  in  the  rainfall  in  the  zone.  The 
presence  of  other  types  of  contaminants,  particu- 
larly heavy  metals,  and  the  eutrophication  were 
studied  to  determine  the  effects  on  the  diatom 
flora,  especially  on  the  populations  of  Synedra  sp., 
Nitzschia  palea,  Cyclotella  atomus,  Cyclotella 
maneghiniana  and  Melosira  varians.  In  the  case  of 
diatoms  the  degenerative  process  led  to  differences 
of  the  populations  from  those  of  other  humid  zones 
of  the  non-contaminated  coast,  as  well  as  large 
differences  from  those  of  the  irrigation  canals  flow- 
ing into  the  lake  (due  principally  to  the  progressive 
salinization  of  the  lake).  In  the  year  from  1 1/74  to 
12/75  there  was  a  considerable  variation  in  the 
population.  Melosira  varians  showed  a  clear  inabil- 
ity to  adapt  to  the  presence  of  chlorides.  The 
variation  in  Nitzschia  kutzingiana  is  due  to  the  fact 
that  this  is  a  heterotrophic  species,  requiring  nitro- 
gen. (Hertzoff-FRC) 
W81-04201 


SOME  FACTORS  AFFECTING  THE  DISTRI- 
BUTION AND  ABUNDANCE  OF  THE  TWO 
MELANIAN  SNAILS,  SEMISULCOSPIRA  DE- 
CIPIENS  AND  S.  RETICULATA,  IN  LAKE 
BIWA, 

Hyogo   Prefecture   Environmental   Science   Inst., 
Kobe  (Japan). 
N.  C.  Watanabe. 

Japanese  Journal  of  Limnology,  Vol  41,  No  4,  p 
212-224,  October,   1980.    13  Fig,   1  Tab,   15  Ref 

Descriptors:  *Snails,  'Particle  size,  'Bottom  sedi- 
ments. Distribution  patterns,  Aquatic  habitats. 
Lakes,  Aquatic  animals,  Invertebrates,  'Lake 
Biwa,  Japan,  Benthic  fauna.  Growth  stages.  Habi- 
tats, Seasonal. 

Semisulcospira  decipiens  and  Semisulcospira  reti- 
culata, endemic  in  Lake  Biwa,  Japan,  occupied 
different  area  but  overlapped  somewhat  in  distribu- 
tion. S.  decipiens  was  found  on  shallow  bottoms 
less  than  3  meters.  Density  was  inversely  related  to 
water  depth.  No  correlation  between  density  of 
snails  and  grain  size  of  the  substratum  was  ob- 
served. S.  reticulata  was  generally  found  on  bot- 
toms deeper  than  3  meters  and  on  shallower 
muddy  bottoms.  Grain  size  was  not  important 
within  the  muddy  range.  Neither  species  changed 
habitat  with  season  or  developmental  stage. 
(Cassar-FRC) 
W8 1-04280 


DYNAMIC  ASPECTS  OF  DINOFLAGELLATE 
DISTRIBUTION  PATTERNS  IN  A  SMALL 
PRODUCTIVE  LAKE, 


Freshwater  Biological  Association, 

Ambleside(England). 

S.  I.  Heaney,  and  J.  F.  Tailing. 

Journal  of  Ecology,  Vol  68,  No  1,  p  75-94,  March, 

1980.  9  Fig,  1  Tab,  36  Ref 

Descriptors:  'Dinoflagellates,  'Distribution  pat- 
terns, 'Winds,  Algae,  Aquatic  algae,  Ceratium  hir- 
undinella,  Phytoplankton,  'Lakes,  Photosynthesis, 
Hypolimnion,  Epilimnion,  Euphotic  zone. 

The  vertical  and  temporal  distribution  patterns  of 
the  dinoflagellate  Ceratium  hirundinella  O.F. 
Muller  were  studied  by  sampling  at  one  location  in 
Esthwaite  Water,  a  small  English  lake,  during 
1966-67  and  1975-77.  In  the  euphotic  zone,  near- 
exponential  increase  occurred  in  March-July,  a 
stationary  but  fluctuating  density  in  July-Septem- 
ber, and  a  rapid  decline  with  encystment  in  late 
September-early  October.  Ceratium  were  found  in 
the  epilimnion  but  not  in  the  anoxic  hypolimnion. 
Vertical  distribution  during  the  exponential 
growth  period  was  affected  by  the  underwater 
light  climate  and  the  thermocline  under  low  wind 
stress  conditions.  Cells  avoided  the  surface  and 
reached  a  maximum  population  at  3-4  meters 
depth,  where  10%  of  the  surface-penetrating  irra- 
diance  was  measured.  During  the  stationary  phase, 
cells  aggregated  near  the  surface  during  daytime. 
Light  wind  (3  meters  per  second)  along  the  long 
axis  of  the  lake  induced  a  concentration  of  algae  at 
the  windward  end  from  upwelling  of  subsurface 
algae  and  transport  of  algae  in  surface  water. 
Stronger  winds  caused  turbulent  mixing  and  elimi- 
nated vertical  stratification.  (Cassar-FRC) 
W8 1-04292 


21.  Water  In  Plants 


THEY'RE  WORKING  TO  SAVE  YOUR  LIFE- 
BLOOD, 

For  primary  bibliographic  entry  see  Field  3F. 
W8 1-04046 


THE  EFFECT  OF  WATER  STRESS  ON  THE 
NITROGEN  METABOLISM  OF  TWO  MAIZE 
LINS:  1.  EFFECTS  ON  THE  PROTEIN  CON- 
TENT AND  RNASE  ACTIVITY, 

Potchefstroom  Univ.  for  C.  H.  E.  (South  Africa). 

Dept.  of  Botany. 

R.  C.  Botha,  and  P.  J.  Botha. 

Journal  of  South  African  Botany,  Vol  46,  No  1,  p 

45-52,  1980.  4  Fig,  15  Ref 

Descriptors:  'Com,  'Drought  resistance,  'Water 
stress,  'Plant  physiology,  'Proteins,  Plant  growth. 
Nitrogen  compounds,  Plant  tissues.  Leaves,  Plant 
water  potential,  RNase  activity,  Turgidity, 
Drought,  Water  requirements. 

An  experiment  on  the  drought  resistance  of  two 
maize  lines,  AS81  and  G556DT,  shows  that  estima- 
tion of  protein  content  may  be  an  effective  method 
for  the  selection  of  drought  resistant  plants.  The 
maize  was  grown  in  a  controlled  environment  with 
a  day  length  of  13  h,  temperature  of  29C,  a  relative 
humidity  of  35%,  and  a  light  intensity  of  14,440 
lux.  After  five  weeks  only  the  control  plants  were 
watered  and  experimental  samples  were  taken  on 
the  first,  third,  fifth,  and  seventh  day  after  the 
experimental  plants  were  last  watered.  The  relative 
water  deficit  (RWD)  was  estimated  and  the  water 
soluble  proteins  were  extracted.  RNase  activity 
was  also  determined.  Both  maize  lines  showed  a 
linear  increase  in  RWD  with  increasing  water 
stress,  however,  the  RWD  of  A281  was  higher 
through  the  entire  stress  period,  especially  from 
the  third  day  on.  While  G556DT  had  a  higher 
estimated  water  soluble  protein  content,  the  pro- 
tein content  of  both  lines  decreased  rapidly  with 
increased  water  stress.  The  protein  content  of 
G556DT  decreased  at  a  lower  rate.  RNase  activity 
increased  rapidly  in  A281  while  G556DT  only 
showed  an  increase  after  the  third  day.  G556DT's 
higher  drought  resistance  is  possible  due  to  a 
higher  protein  content  caused  by  the  lower  RNase 
activity  and  possibly  by  a  more  stable  protein 
structure.  (Seigler-IPA) 
W8 1-04049 


EXPLOITATION  OF  FOG  WATER  BY  A  PE- 
RENNIAL NAMIB  DUNE  GRASS,  STIPAGRO- 
TIS  SABULICOLA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

G.  N.  Louw,  and  M.  K.  Seeley. 
South  African  Journal  of  Science,  Vol  76,  No  1,  p 
38-39,  January,  1980.  1  Fig,  1  Tab,  7  Ref 

Descriptors:  'Stripagrotis  sabulicoa,  'Namib 
Desert,  'Fog,  'Grasses,  'Roots,  Root  distribution, 
Drought  resistance.  Plant  morphology,  Soil  water, 
Radioactive  tracers.  Arid  lands,  Precipitation, 
Leaves,  Plant  tissues.  Plant  populations,  Plant 
growth. 

A  study  of  two  large  specimens  of  Stipagrotis 
sabulicola  in  the  Namib  Desert  shows  that  the 
plant's  extensively  developed  lateral  root  system 
enables  it  to  survive  for  many  years  with  little  or 
no  rain  by  absorbing  condensed  fog  water.  S. 
sabulicola  has  leaves  that  are  tightly  rolled  into 
spikes  and  a  poorly  developed  vertical  root  system. 
It  has  laterally  running  adventitious  roots  that  can 
extend  as  far  as  20  m  from  the  main  plant.  Root 
depth  beneath  the  surface  of  the  sand  varies  mostly 
between  1  to  10  cm.  Wind  action  on  the  unstable 
substrate  of  the  desert  exposes  some  of  the  roots  to 
the  atmosphere.  Two  large  plants  wer  exposed  to 
simulated  fog  conditions  using  tritiated  water. 
Plant  material  samples  were  taken  and  analyzed 
after  26  hours  and  after  7  weeks.  Results  show  that 
labelled  water  was  absorbed  by  the  lateral  roots  of 
both  plants.  The  water  was  present  in  the  main 
vertical  roots  and  leaves  after  26  hours.  After 
seven  weeks  there  was  little  radioactivity  in  the 
green  leaves  and  stems,  while  the  main  vertical 
roots  and  lateral  roots  contained  large  amounts  of 
the  tritiated  material.  S.  sabulicola  apparently 
makes  very  efficient  use  of  water  and  is  able  to 
survive  on  the  occasional  exploitation  of  precipitat- 
ed fog  water.  (Seigler-IPA) 
W8 1-04050 


A  COMPARISON  OF  THE  ECOLOGY  OF  DES- 

CHAMPSIA     CESPTTOSA     AND     DACTYLIS 

GLOMERATA  IN  RELATION  TO  THE  WATER 

FACTOR    II.   CONTROLLED   EXPERIMENTS 

IN  GLASSHOUSE  CONDITIONS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Botany. 

M.  S.  Rahman,  and  A.  J.  Rutter. 

Journal  of  Ecology  Vol.  68,  No.  2,  p  479-491,  July, 

1980.  3  Fig,  6  Tab,  5  Ref 

Descriptors:  'Grasses,  'Soil  moisture,  'Soil-water- 
plant  relationships,  Water  table,  Consumptive  use, 
Plant  growth.  Ecology,  Germination. 

Two  grasses,  Deschampsia  cespitosa  and  Dactylis 
glomerata,  were  compared  under  different  soil 
moisture  regimes  in  glasshouse  pot  experiments. 
Soil  water  deficits  greater  than  10  mm  between 
waterings  reduced  germination  and  early  seedling 
growth  in  both  species.  Well-established  8  week 
old  seedlings  tolerated  a  200  mm  soil  water  deficit 
without  a  decrease  in  dry  weight.  However,  a  high 
water  table  favored  germination  and  growth  of 
Deschampsia.  Dry  matter  production  at  high 
water  tables  was  about  equal  for  both  species,  but 
Dactylis  produced  twice  as  much  dry  matter  as 
Deschampsia  at  other  soil  moisture  regimes.  Con- 
current field  studies  in  which  both  grasses  were 
grown  in  competition  with  one  another  in  dry, 
moist,  and  wet  sites  showed  that  Dactylis  was 
always  more  productive  than  Deschampsia,  both 
growing  best  in  moist  sites.  Deschampsia  was  most 
successful  in  competition  in  wet  sites  and  was 
severely  depressed  by  competition  in  dry  sites. 
(Cassar-FRC) 
W8 1-04247 


23.  Erosion  and  Sedimentation 


BIOTIC  IMPACT  OF  ORGANIC  AND  INOR- 
GANIC SEDIMENTS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

J.  K.  Bland. 

Available  from  the  National  Technical  Information 
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WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 


Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  EPA 
Report  EPA-905/9-80-009,  September,  1980.  p 
365-375,  1  Fig,  2  Tab,  9  Ref. 

Descriptors:  'Suspended  sediments,  *Bottom  sedi- 
ments, 'Organic  matter,  'Particulate  matter, 
♦Stream  biota.  Decomposing  organic  matter. 
Plankton,  Environmental  effects.  Sand,  Clays, 
Water  quality,  Turbidity. 

Restoring  the  chemical,  physical,  and  biological 
integrity  of  the  nation's  waters  requires  knowledge 
of  the  structural  and  functional  characteristics  of 
natural  aquatic  ecosystems  and  the  adoption  of  a 
systematic  set  of  biologically  based  goals.  In  stud- 
ies of  the  biotic  effects  of  sediemnts,  two  broad 
classes  of  sedients  can  be  distinguished,  organic 
and  inoranic.  In  first,  second,  and  third  order 
reaches  of  streams,  energy  input  into  the  system 
derives  from  stream-side  vegetation.  Coarse  Partic- 
ulate Organic  Matter  (CPOM)  is  broken  down  and 
fragmented  into  Fine  Particulate  Organic  Matter 
(FPOM)  which  is  subsequently  transported  down- 
stream. The  mid-reaches  of  the  stream  continuum 
(fourth  through  sixth  order  streams)  is  the  major 
region  of  primary  productivity,  and  FPOM  is  the 
dominant  variety  of  import  material.  Further 
downstream  (seventh  to  twelveth  order)  th  stream 
energy  economy  again  shifts  and  becomes  hetero- 
trophic, with  more  turbidity  and  an  increased  im- 
portance for  plankton.  The  increased  turbidity  re- 
duced light  penetration,  the  potential  for  photosyn- 
thesis is  reduced,  and  substrate  availability  for  peri- 
phyton  is  reduced.  Inorganic  sediments  are  gener- 
ally assigned  on  the  basis  of  size  and  physical 
method  of  transport  to  suspended  load  or  bed  load. 
Suspended  loads  typically  are  silts  and  clays  sup- 
plied by  the  watershed.  Bed  load  is  composed  of 
larger  particles  including  sand  and  gravel  which 
are  not  typically  a  part  of  the  water  column.  Biotic 
impacts  of  bed  load  movement  are  generally  attrib- 
utable to  abrasion,  scour,  and  burial.  Suspended 
load  increases  turbidity,  and  may  interfere  with 
photosynthesis  and  rspiration.  (Moore-SRC) 
W81-03985 


W81-04055 

SEDIMENT  TRANSPORT  AND  A  RESERVOIR 
SILTATION  FORMULA  FOR  ZIMBABWE- 
RHODESIA, 

Rhodesia  Univ.,  Salisbury.  Dept.  of  Civil  Engi- 
neering. 
P.  R.  B.  Ward. 

Civil  Engineer  in  South  Africa  (Johannesburg), 
Vol  22,  No  1,  p  9-15,  January,  1980.  12  Fig,  5  Tab, 
21  Ref. 

Descriptors:  'Zimbabwe-Rhodesia,  'Sediment 
transport,  'Reservoir  silting,  'Sedimentation,  Sus- 
pended load,  Colorimetry,  Turbidity,  Water  sam- 
pling. Catchment  areas.  Soil  erosion.  Rainfall- 
runoff  relationships.  Bed  load.  Suspended  solids. 
Trap  efficiency,  Africa. 

A  reservoir  siltation  formula  for  low  trap  efficien- 
cy, small  reservoirs  was  developed  using  data  from 
field  measurements  of  the  suspended  sediment  load 
of  rivers  draining  five  large  catchments  in  Zim- 
babwe-Rhodesia. All  catchments  sampled  were 
1,500  sq  km  or  larger.  Two  of  the  catchments  had 
reservoirs  that  were  important  municipal  supply 
sources.  Measurements  were  taken  on  every  sig- 
nificant flow  event  over  a  period  of  three  years. 
Samples  were  taken  automatically  at  one  site  while 
all  other  samples  were  taken  manually  in  wide- 
mouthed  600  ml  bottles.  Suspended  sediment  con- 
centrations were  measured  using  a  Corning  Color- 
imeter, Model  252.  Dissolved  load  measurements 
were  made  with  a  Hydroproducts  Model  TC-2 
Conductivity/Temperature  Meter.  Bed  load  trans- 
ports and  size  distribution  determinations  were  also 
made.  Mean  distribution  curve  characteristics  were 
developed  for  each  river.  Analysis  of  the  labora- 
tory results  produced  an  order  of  magnitude 
amount  of  40/t/sq  km/year  as  an  upper  bracket 
sediment  transport  value  for  design  purposes. 
From  the  results  a  reservoir  siltation  formula  was 
developed  for  the  low  trap  efficiencies  of  small 
reservoirs.  (Seiglr-IPA) 
W8 1-04057 


SEDIMENT  SURVEYS  IN  THE  DEPARTMENT 
OF  WATER  AFFARIS, 

Department  of  Water  Affairs,  Pretoria  (South 
Africa). 

T.  P.  Van  Robbroeck. 

The  Civil  Engineer  in  South  Africa  (Johannes- 
burg) Vol  22,  No  2,  p  34-36,  February,  1980.  5  Fig, 
ITab. 

Descriptors:  'Reservoir  silting,  'Sedimentation 
rates,  'Lake  sediments,  'Bottom  sediments,  'Sedi- 
ment distribution.  Surveys,  Surveying  instruments. 
Reservoir  storage.  Reservoir  capacity.  Mapping, 
•South  Africa,  Data  processing,  Echo  sounding. 
Silting. 

Sediment  surveys  of  24  dams  in  South  Africa  were 
conducted  using  a  sophisticated,  automated  meas- 
uring and  calculating  method.  For  a  survey,  the 
original  dam  basin  is  divided  into  compartments 
bounded  by  accurately  measured  cross  sections 
marked  by  permanent  silt  beacons.  Each  compart- 
ment is  then  treated  as  a  separate  unit  and  capacity 
tables  and  constant  factors  are  derived  for  each 
compartment.  This  part  of  the  survey  is  only  done 
once  and  does  not  have  to  be  repeated  for  future 
surveys.  The  volume  of  silt  deposited  is  deter- 
mined by  resurveying  only  the  end  areas  of  the 
compartments.  Acutal  surveying  is  done  electroni- 
cally using  echoes  from  an  echo  sounder  in  a  boat. 
An  electro-magnetic  range  measuring  device, 
ralog,  measures  the  distanct  to  the  shore.  A  sur- 
veyor observing  the  boat's  mast  through  a  theodo- 
lite keeps  the  boat  on  course  by  radio  signals.  All 
survey  data  are  initially  recorded  on  charts.  These 
data  are  then  digitized  and  fed  to  a  computer  for 
calculating  and  plotting.  This  method  is  quick  and 
efficient  and  will  allow  for  more  frequent  survey- 
ing of  dams  with  heavy  silt  deposits.  The  Tennes- 
see Valley  Authority  and  the  US  Bureau  of  Recla- 
mation are  using  this  improved  method.  (Seigler- 
IPA) 


GEOCHEMISTRY     OF     MOLYBDENUM     IN 
SOME  STREAM  SEDIMENTS  AND  WATERS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04065 


SOURCES,  DISPERSAL,  AND  CLAY  MINERAL 
COMPOSITION  OF  FINE-GRAINED  SEDI- 
MENT OFF  CENTRAL  AND  NORTHEN  CALI- 
FORNIA, 

CaHfornia  Univ.,  Santa  Cruz. 

G.  B.  Griggs,  and  J.  R.  Hein. 

Journal  of  Geology,   Vol   88,   No   5,  p  541-566, 

September,  1980.  14  Fig,  3  Tab,  53  Ref. 

Descriptors:  'Marine  sediments,  'Suspended  sedi- 
ments, 'Sediment  transport,  Sedimentology,  Sedi- 
ment yield.  River  systems.  Sediment  concentra- 
tion, California,  Water  currents. 

The  sources  of  fine-grained  sediment  on  the  conti- 
nental shelf  and  upper  slope  off  California  from 
Point  Conception  to  the  Oregon  border  were  de- 
termined. Also,  the  volumes  contributed  by  each 
source  and  the  patterns  and  mechanisms  of  off- 
shore dispersal  of  terrigenous  sediment  were  deter- 
mined. Eighty-one  percent  of  the  sediment  was 
suspended  sediment  from  the  Eel,  Klamath-Trin- 
ity, Mad,  Smith,  and  Mattole  Rivers  and  Redwood 
Creek.  Average  annual  sediment  yields  of  up  to 
2800  tons/sq  km  were  produced  by  a  combination 
of  steep  and  unstable  hillslopes  and  high  rainfall. 
LANDSAT  instrumentation  revealed  that  large 
clockwise  gyres  transport  sediment  at  least  100  km 
offshore  in  surface  waters.  Lower  precipitation  and 
numerous  impoundments  reduced  the  amount  of 
sediment  discarged  along  the  central  coast.  From 
Monterey  Bay  to  Point  Conception,  where  the 
climate  is  quite  dry,  sediment  loads  were  even  less. 
(Small-FRC) 
W81-04182 


2K.  Chemical  Processes 

SURFACE  AND  COMPLEXATION  EFFECTS 
ON  THE  RATE  OF  MN(II)  OXIDATION  IN 
NATURAL  WATERS, 

Kinnetic  Labs.,  Inc.,  Anchorage,  AK. 

D.  E.  Wilson. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  9, 

p  1311-1317,  1980.  6  Fig,  10  Ref. 

Descriptors:  'Manganese,  'Oxidation,  Natural 
waters.  Lakes,  Limnology,  Surface  waters.  Reser- 
voirs, Particulates. 

The  influence  of  montmorillonite,  kaolinite,  goeth- 
ite,  and  particulate  and  soluble  natural  organic 
materials  on  the  rate  of  Mn(II)  oxidation  was  in- 
vestigated. Surfaces  accelerate  reaction,  apparently 
by  bonding  Mn(2  + )  in  a  manner  which  fulfills  the 
requirements  of  the  transition  state.  Soluble  organ- 
ic materials  retard  the  reaction  by  complexing  the 
oxidizable  species.  Whether  particulate  matter  in- 
fluences the  oxidation  process  under  natural  load- 
ing conditions  is  doubtful.  To  produce  measurable 
changes  in  the  reaction  rate  50-500  mg/liter  quanti- 
ties are  required.  Complexation  by  humic  materi- 
als, however,  might  be  expected  to  reduce  the  rate 
of  oxidation  by  an  amount  proportional  to  the 
dissolved  organic  carbon  concentration.  Oxidation 
followed  by  precipitation  is  predicted  to  be  an 
important  mechanism  for  Mn(2-H)  removal  in  oce- 
anic waters.  The  same  situation  in  lake  waters  is 
more  difficult  to  predict.  (Baker-FRC) 
W81-04067 


GEOCHEMISTRY  OF  HYDROTHERMAL  AL- 
TRATION  AT  THE  ROOSEVELT  HOT 
SPRINGS  THERMAL  AREA,  UTAH, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

W.  T.  Parry,  J.  M.  Ballantyne,  N.  L.  Bryant,  and 

R.  E.  Dedolph. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  1, 

p  95-102,  1980.  4  Fig,  4  Tab,  16  Ref 

Descriptors:  'Hot  springs,  'Hydrothermal  studies, 
'Geochemistry,  Water  analysis.  Springs,  Minerals, 
Chemical  reactions.  Saline  water.  Geologic  frac- 
tures, Utah. 

The  Roosevelt  thermal  area,  under  evaluation  as  a 
commercial  power  source,  contains  a  dilute  briiie 
at  a  surface  temperature  of  25C  (down  from  85C  in 
1950)  with  ionic  strength  of  0.1-0.2  and  total  dis- 
solved solids  of  6063-7792  mg  per  liter.  Other 
constitutents  (mg  per  liter)  are  as  follows:  Na, 
1840-2500;  Ca,  22-122;  K,  274-488;  Si02,  173-639; 
mg,  1025;  CI,  3210-4240;  sulfate,  48-120;  bicarbon- 
ate, 25-298.  The  spring  water  contains  10  times  the 
ca,  100  times  the  Mg,  and  2.5  times  the  sulfate  of 
the  deeper  water.  A  model  for  development  of  the 
observed  alterations  is  supported  by  observation 
and  irreversible  mass  transfer  calculations.  Hydro- 
thermal  fluid  rises  along  major  fractures;  cooling 
occurs  by  conduction  and  steam  separation.  pH 
rises  from  loss  of  carbon  dioxide.  Oxidation  of  H2S 
takes  place  at  the  surface  to  form  hydrogen  and 
sulfate  ions.  This  acid  water  percolates  downward 
and  reacts  with  feldspar  in  the  rocks  to  produce 
alunite,  kaolinite,  montmorillonite,  and  muscovite 
within  30  meters  of  the  surface.  Surface  deposits 
consist  of  opaline  sinter  and  sinter-cemented  allu- 
vium, altered  by  the  sulfate-rich  water  to  alunite 
and  opal.  (Cassar-FRC) 
W81-04137 


MODELING  TRANSPORT  OF  REACTIVE  SO- 
LUTES DURING  LEACHING  SALINE  -  SODIC 
SOILS  RICH  IN  SOLUBLE  CARBONATES, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 
Water  Resources. 

I.  S.  Dahiya,  I.  P.  Abrol,  and  S.  Hajrasuliha. 
Agricultural  Water  Management,  Vol  3,  No  1,  p  3- 
16,  1980.  4  Fig,  4  Tab,  36  Ref 

Descriptors:  'Solute  transport,  'Mathematical 
models,  'Leaching,  Soil  solution,  Leachates,  Saline 
soils,  Carbonates,  Calcium,  Soil  science. 
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A  simple  multicompartment  model  was  developed 
on  the  basis  of  discontinuous  flow  to  describe  the 
distribution  of  reactive  solutes  in  adsorbed,  solu- 
tion, and  precipitated  phases  following  leaching  of 
a  relatively  dry  saline-sodic  soil  rich  in  soluble 
carbonats  with  calcium-containing  water.  The 
model  was  tested  using  data  from  leaching  experi- 
ments in  soil  columns  using  saline-sodic  soil  from 
the  experimental  farm  of  the  Central  Soil  Salinity 
Research  Institute,  Karnal,  India.  Agreement  was 
good  between  experimental  data  and  model  results 
for  profiles  of  soluble  carbonates,  exchangeable 
calcium,  and  soluble  calcium.  In  most  cases,  the 
average  concentration  profiles  were  essentially  the 
same  for  experimental  and  calculated  results.  The 
model  was  found  to  be  sufficiently  good  and  safe 
for  the  screening  of  treatment  and  general  predic- 
tive purposes  even  though  based  on  simple  assump- 
tions. (Small-FRC) 
W81-04140 


2L.  Estuaries 


WILLAPA  BAY:  A  HISTORICAL  PERSPEC- 
TIVE AND  A  RATIONALE  FOR  RESEARCH, 

J.  W.  Hedgpeth,  and  S.  Obrebski. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-2 12722, 
Price  codes:  a54  in  paper  copy,  AOl  in  microfiche. 
Fish  and  Wildlife  Service,  Biological  Services  Pro- 
gram, Report  FWS/OBS-81/03,  April,  1981.  60  p, 
18  Fig,  61  Ref. 

Descriptors:  *Estuarine  environment,  *Oysters, 
♦Tidal  effects,  •Productivity,  'Bays,  Shellfish 
farming.  Runoff,  Tidal  prism.  Wetlands,  Water  ex- 
change. Research  priorities,  'Willapa 
Bay(Washington). 

Willapa  Bay  is  a  complex  estuary  nourished  by 
several  medium-sized  rivers  draining  from  a  basin 
of  about  1,86S  sq  km  in  southwestern  Washington. 
The  bay  encompasses  about  260  sq  km  at  mean 
high  water,  and  more  than  50%  of  the  total  high 
tide  surface  area  is  exposed  at  low  tide.  The  en- 
trance to  Willapa  Bay  is  about  45  km  north  of  the 
mouth  of  the  Columbia  River,  near  enough  so  that 
the  waters  of  the  bay  can  be  modified  by  Columbia 
River  effluent  during  the  winter  months.  Mean 
annual  runoff  for  the  entire  basin  is  estimated  to  be 
3,400,000  acre-ft/yr.  Even  though  the  tidal  prism  is 
large,  there  is  not  always  a  fast  turnover  of  bay 
water.  Conditions  in  the  ocean  determine  how 
much  of  the  water  exiting  the  bay  will  return  on 
the  next  incoming  tide.  Willapa  Bay  is  fringed  by 
extensive  wetlands,  including  mud  flats  ans  salt 
marshes.  It  is  perhaps  the  most  productive  bay  on 
the  Pacific  coast.  It  is  optimum  environment  for 
rtiany  estuarine  organisms,  particularly  the  oyster. 
This  productivity  is  enhanced  by  the  relative  free- 
dom from  industrial  pollution,  the  water  exchange 
with  the  sea,  and  good  circulation  within  the  bay. 
Over  50%  of  the  oyster  production  in  Washington 
is  from  Willapa  Bay.  One  of  the  side  effects  of  the 
introduction  of  oysters  to  supplement  or  replace 
less  desirable  native  species  has  been  the  introduc- 
tion of  exotic  invertebrates  and  plants.  Research 
issues  and  questions  which  should  be  studied  in- 
clude: the  importance  of  eelgrass;  the  infiuency  of 
runoff  on  productivity;  the  effects  of  dredging  and 
filling;  why  some  areas  are  favorable  for  the 
growth  of  oysters  while  others  are  favorable  for 
fattening  them;  the  significance  of  microorganisms; 
and  the  relationship  between  seasonal  succession 
and  climatic  variation.  (Moore-SRC) 
W81-04017 


DIFFERENCES  BETWEEN  SOUTH  ATLANTIC 
AND  GULF  COAST  MARSHES, 

Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 
Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2A. 
W8 1-04021 


THE  RELATIONSHIP  OF  ESTUARINE  PRO- 
DUCTIVITY TO  WOODED  SWAMPS  AND 
BOTTOMLAND  FORESTS  IN  THE  SOUTH- 
EASTERN U.S., 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 


ogy Lab. 

J.  W.  Day,  Jr.,  W.  H.  Connor,  G.  P.  Kemp,  and  D. 
G.  Chambers. 

In:  Proceedings,  U.S.  Fish  and  Wildlife  Service 
Workshop  on  Coastal  Ecosystems  of  the  South- 
eastern United  States,  Big  Pine  Key,  Florida,  18-22 
February  1980,  Fish  and  Wildlife  Service,  Office 
of  Biological  Services,  Report  FWS/OBS-80/79, 
February,  1981.  p  193-213.  7  Fig,  2  Tab,  31  Ref. 

Descriptors:  *Estuarine  environment,  *Primary 
productivity,  'Bottomland,  *Hydrology, 

•Swamps,  Forests,  "Environmental  management, 
Flow,  Water  exchange.  Salinity,  Wetlands,  Nutri- 
ents, Ecosystems,  Flooding,  Land  management. 
Comparison  studies.  Southeastern  U.S. 

Swamps  and  bottomland  forests  are  very  produc- 
tive ecosystems.  Many  extensive  tracts  are  located 
in  close  proximity  to  estuaries  and  may  be  impor- 
tant in  the  functioning  and  productivity  of  an 
estuary.  Net  primary  productivity  values  range 
from  200  g  dry  wt/sq  m/yr  for  impounded  areas  to 
1500  g  dry  wt/sq  m/yr  for  seasonally  flooded 
areas.  Nutrient  chemistry  in  swamp  water  and 
sediments  is  strongly  affected  by  oxygen  levels 
which  are  a  function  of  water  exchange.  Swamps 
and  bottomland  forests  are  coupled  to  estuarine 
processes  in  a  number  of  ways.  They  may  serve  as 
nursery  habitat  for  marine  species.  Water,  nutrient, 
and  organic  export  from  these  areas  may  be  con- 
siderable and  affect  the  salinity  balance  and  pro- 
ductivity of  estuaries.  Human  activities  have  af- 
fected swamps  and  bottomland  forests  in  many 
ways.  Large  areas  have  been  drained  and  cleared 
for  agricultural  and  urban  development.  Impound- 
ments have  lowered  swamp  and  bottomland  for- 
ests' productivity.  Canals  and  channelization  have 
led  to  more  erratic  hydroperiods  and  have  affected 
water  quality  and  caused  land-loss  problems.  Man- 
agement should  consider  the  key  role  of  hydrology 
in  functioning  of  estuaries,  swamps,  and  bottom- 
land forests.  The  drainage  Ijasin  is  the  most  appro- 
priate level  of  management.  (Author's  abstract) 
W8 1-04024 


REDUCED  FRESHWATER  INFLOW  IMPACTS 
ON  ESTUARIES, 

Fish  and  Wildlife  Service,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  6G. 

W8 1-04025 


SOME  PRELIMINARY  OBSERVATIONS  ON 
THE  SUBMERGED  AQUATIC  ZOSTERA  CA- 
PENSIS  SETCHELL, 

University  of  Durban-Westville  (South  Africa). 

Dept.  of  Botany. 

D.  J.  Edgecumbe. 

Journal  of  South  African  Botany  (Cape  Town), 

Vol  46,  No  1,  p  53-66,  1980.  10  Fig,  7  Ref 

Descriptors:  *Zostera  capensis,  'Submerged 
plants,  'Aquatic  plants,  *Sea  grasses.  Southern 
Africa,  Plant  growth.  Plant  morphology.  Plant 
populations.  Leaves,  Rhizomes,  Life  cycles,  Seeds, 
Salinity,  Marine  plants.  Coastal  waters. 

Field  and  laboratory  investigations  were  conduct- 
ed on  the  life  cycle  and  morphology  of  the  sub- 
merged macrophyte  Zostera  capensis  so  that  meas- 
ures may  be  taken  to  restock  and  protect  this 
highly  productive  seagrass.  Zostera  capensis  is 
widely  distributed  along  the  east  coast  of  Southern 
Africa,  but  the  Zostera  beds  have  been  reduced  by 
man  and  by  deleterious  environmental  effects.  The 
plant  has  a  creeping  rhizome  system  and  erect 
turions  or  leaves.  The  erect  turions  vary  from  300 
to  900  mm  in  length.  Reproductive  shoots  have  a 
variable  number  of  peduncles  each  terminated  by  a 
spadix.  The  spadices  contain  both  male  and  female 
flowers.  The  reddish  brown  seeds  are  ellipsoid  and 
are  2.6  -  3.0  mm  in  length.  Seeds  were  germinated 
in  the  laboratory  at  18  C  with  a  salinity  of  20% 
and  a  photoperiod  of  12  hours.  After  one  year  the 
plant  consists  of  a  branched  rhizomatous  system, 
with  five  to  eight  vegetative  shoots,  and  two  to 
four  reproductive  shoots.  Zostera  has  a  flowering 
period  of  about  4  months.  Preliminary  laboratory 
investigations  indicate  that  Zostera  is  able  to  toler- 
ate changes  of  salinity,  temperature,  photoperiod, 
and  light  intensity.  More  research  is  planned  with 


emphasis  on  flowering  and  germination.  (Seigler- 

IPA) 

W8 1-04056 


SEDIMENT  ACCUMULATION  RATES  AND 
GEOCHRONOLOGIES  MEASURED  IN  THE 
SAGUENAY  FJORD  USING  THE  PB-210 
DATING  METHOD, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Oceanographic  Lab. 

J.  N.  Smith,  and  A.  Walton. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  2, 

p  225-240,  1980. 

Descriptors:  'Sedimentation,  'Fjords,  Lead, 
Cores,  Stratigraphy,  'Saguenay  Fjord,  Canada, 
Radioactive  dating.  Dating,  Geochemistry,  'Sedi- 
mentation rates. 

Nine  10  cm  diameter  PVC  'Lehigh'  gravity  cores 
were  collected  at  seven  stations  during  the  April 
1976  cruise  of  the  CSS  Hudson  in  the  Saguenay 
Fjord,  Quebec.  The  Saguenay  Fjord  occupies  a 
drowned  valley,  70  km  long  and  1-6  mk  wide, 
incised  into  the  crystalline  rocks  of  the  Canadian 
Shield.  The  Fjord  is  composed  of  several  deep 
basins  bridged  by  shallow  sills.  Surface  water  salin- 
ities increase  downstream  from  0.5  to  28%  near  the 
mouth  of  the  fjord  and  reach  31%  at  depths  of  250 
m.  Suspended  matter  concentrations  ranged  from 
10  mg/liter  near  the  head  of  the  fjord  to  less  than 
0.25  mg/liter  in  its  deep  inner  basin.  Sediment 
accumulation  rates  decreased  with  increasing 
water  depth  and  distance  from  the  head  of  the 
fjord.  Pb-210  geochronologies  estimated  using 
combinations  of  the  'constant  flux-constant  sedi- 
ment accumulation  rate',  'constant  initial  concen- 
tration', and  'constant  flux'  models  are  generally  in 
good  agreement  with  time-stratigraphic  sediment 
horizons  determined  from  Cs-137  activity  profiles. 
Layered  sediment  structures  having  different  phys- 
ical properties  and  composition  observed  in  the 
sediments  at  the  head  or  the  fjord  are  related  to 
recent  inputs  of  Mer  de  la  Flamme  marine  sands 
and  clays  displaced  by  a  landslide  in  1971.  Ap- 
proximately synchronous  depositional  anomalies 
observed  in  Pb-210  activity  profiles  in  several 
cores  may  be  related  to  widespread  slumping  or  to 
other  types  of  sediment  redistribution  processes 
associated  with  disruptions  in  the  flow  of^  the  Sag- 
uenay River  during  construction  of  hydroelectric 
generating  stations  in  the  1920s  and  1930s.  (Baker- 
FRC) 
W8 1-04063 


THE  MAJOR-ELEMENT  CHEMISTRY  OF 
SUSPENDED  MATTER  IN  THE  AMAZON  ES- 
TUARY, 

Edinburgh  Univ.  (Scotland).  Grant  Inst,  of  Geolo- 
gy- 

E.  R.  Sholkovitz,  and  N.  B.  Price. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  2, 
p  163-171,  1980.  10  Fig,  3  Tab,  24  Ref. 

Descriptors:  'Estuaries,  'Suspended  load.  Sedi- 
mentation, Silt  load,  'Amazon  Estuary,  Amazon 
River,  Chemical  composition.  Aluminum,  Silicon, 
Potassium,  Magnesium,  Calcium,  Phosphorus, 
Iron,  Manganese,  Metals,  Salinity,  'Chemical 
properties. 

Samples  were  collected  of  suspended  matter  on 
surface  waters  in  the  Amazon  Estuary  and  River 
during  May  and  June  of  1976.  The  total  suspended 
load  of  the  surface  waters  decreased  dramatically 
from  over  500  to  3  mg/liter  as  the.  salinity  in- 
creased from  0  to  10%.  The  high  suspended  loads 
in  the  upper  estuary  result  from  the  resuspension  of 
bottom  sediments,  as  the  surface  water  of  the 
Amazon  River  itself  only  carried  a  suspended  load 
of  50-70  mg/liter  in  its  lower  reaches  during  the 
study  period.  The  rapid  fall-off  in  total  suspended 
load  suggests  deposition  of  particles.  The  water 
appeared  distinctly  brown  in  color  when  salinities 
were  between  0  and  10%.  At  approximately  10% 
there  was  a  sharp  transition  to  green  colored  water 
containing  much  diatomaceous  debris.  At  salinities 
above  25%  the  water  was  distinctly  blue.  With  the 
onset  of  biological  productivity  at  about  10%, 
there  were  large  increases  in  the  Si/Al  and  P/Al 
ratios,  accompanied  by  smaller  but  significant  in- 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


creases  in  the  ratios  of  Ca/Al,  Mg/Al,  Ti/Al  and 
Mn/Al.  Ratios  of  K/Al  and  Fe/Al  showed  very 
slight  increases.  A  broadly  proportional  relation- 
ship existed  between  the  concentrations  of  excess  P 
and  excess  Si,  Mg,  Ti,  Mn,  K,  and  Fe,  in  water 
with  salinity  greater  than  10%.  This  finding  sup- 
ports the  conclusion  that  Si,  P,  Ca,  Mg,  Ti  and  Mn 
are  incorporated  into  the  skeletal  and  orgaic  phases 
of  marine  phytoplankton,  predominantly  diatoms, 
of  the  Amazon  Estuary.  (Baker-FRC) 
W81-04064 


DIMETHYLSULFOXroE    IN    MARINE    AND 
FRESHWATERS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

For  primary  bibliographic  entry  see  Field  SB. 
W81-04128 


A  FLUSHING  MODEL  OF  ONSLOW  BAY, 
NORTH  CAROLINA,  BASED  ON  INTRUSION 
VOLUMES, 

Skidaway  Inst,  of  Oceanography.  Savannah,  GA. 
L.  P.  Atkinson,  and  L.  J.  Pietrafesa. 
Journal  of  Physical  Oceanography,  Vol  10,  No  3,  p 
472-474,  March,  1980. 

Descriptors:  *Bays,*Flushing,  *Model  studies.  Up- 
welling,  Ocean  circulation.  Subsurface  water,  Hy- 
drologic  models.  Meanders,  Eddies,  Water  cur- 
rents. Gulfs,  Hydrothermal  studies,  Estuaries, 
Flows,  'Onslow  Bay,  North  Carolina,  Dilution 
curves,  Pollutants. 

A  flushing  model  for  Onslow  Bay,  North  Carolina, 
was  developed  based  on  the  concept  of  discretely 
intruding  water  masses.  To  demonstrate  the  model, 
observed  parameters  of  5  and  20  day  periods  and 
20%  dilutions  were  used  as  typical  values.  The 
model  indicats  that  20  to  60  days  are  required  for 
50%  dilution  of  the  bay  to  occur.  The  model 
estimates  are  comparable  to  other  previous  calcula- 
tions of  flushing  time,  and  have  potential  applica- 
tion for  describing  minimum  and  maximum  dilu- 
tion times.  (Titus-FRC) 
W81-04143 


HOW  HIGH  DO  THE  WATERS  FLOW. 

New  Haven  City,  CT. 

H.  F.  Goetz,  Jr. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

52-53,  July,  1980.  3  Fig,  1  Tab. 

Descriptors:  •Elevation,  *Water  level  fluctations, 
•Graphical  analysis,  Tidal  waters,  Tidal  effects, 
Habors,  'Estuaries,  •Connecticut,  New  Haven 
Harbor. 

A  new  method  for  determining  water  surface  ele- 
vations was  developed,  which  allows  data  relating 
to  these  elevations  to  be  efficiently  analyzed  for 
cost  effective  results.  Sufficient  scientific  data  have 
been  gathered  in  New  Haven  Harbor  and  its  estu- 
aries to  allow  the  selection  of  the  proper  water 
surface  elevation  controls.  Water  surface  eleva- 
tions within  the  New  Haven,  Connecticut,  harbor 
and  its  estuaries  were  measured  and  found  to  vary 
according  to  the  size  and  shape  of  each  estuary  and 
the  location  of  the  gaging  station.  Water  surface 
elevation  is  a  measurement  of  the  flow  from  ocean 
or  tidal  waters  nd  the  flow  from  land  or  flood 
waters.  Information  on  gaged  differences  in  water 
surface  elevations  and  the  elevation  curve  for 
Long  Island  Sound  were  combined  to  permit  the 
construction  of  elevation-frequency  curves  for 
New  Haven  Harbor.  The  proper  water  surface 
elevations  can  be  selected  for  various  hydraulic 
projects.  (Small-FRC) 
W81-04146 


Descriptors;  •Tidal  currents,  •Tidewater,  •Estu- 
aries, Coasts,  Estuarine  environment,  Water  cur- 
rents. Flow  pattern. 

Eulerian  and  Lagrangian  currents  in  narrow  tidal 
channels  are  interpreted  in  terms  of  the  factors 
controlling  their  structure.  These  factors  are  the 
depth  integrated  value,  the  second-order  velocity 
gradients  at  the  bed  and  the  surface,  and  the  verti- 
cal structure  of  the  driving  terms  in  the  time- 
averaged,  second-order  momentum  equations.  The 
Lagrangian  current  is  obtained  by  adding  the 
Stokes  current  to  the  Eulerian  current.  The  Stokes 
current  is  landward  at  all  depths  and  increases 
from  zero  to  a  maximum  in  the  upper  quarter  of 
the  water  column.  Breadth  and  depth  constrictions 
of  25%  or  greater  lead  to  strong  bottom-flow 
convergences.  The  surface  boundary  condition 
used  in  most  earlier  studies  is  demonstrated  to  be 
incorrect.  This  effect  is  most  important  in  the 
upper  part  of  the  water  column  for  the  short- 
channel,  constant-breadth-and-depth  analysis. 
(Small-FRC) 
W81-04223 


WET  AND  DRY  REMOVAL  OF  TROPO- 
SPHERIC  FORMALDEHYDE  AT  A  COASTAL 
SITE, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2D. 
W8 1-04231 


SOME  PROBLEMS  ON  THE  PRESERVATION 
OF  ESTUARY  WITH  SPECIAL  REFERENCE 
TO  ECOLOGY  OF  GAMO-LAGOON, 

Tohoku  Univ.,  Sendai  (Japan).  Faculty  of  Science. 
E.  Kikuchi,  K.  Hanawa,  and  Y.  Kurihara. 
Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 
117-123,  July,  1980.  15  Fig,  1  Tab,  3  Ref. 

Descriptors:  *Lagoons,  •Water  circulation,  •Con- 
servation, •Tidal  effects,  •Saline  water.  Estuaries, 
Ecology,  Water  pollution  control,  Water  pollution 
effects,  •Gamo  Lagoon,  Japan,  Birds,  Water  birds. 
Salinity,  Organic  matter.  Urbanization,  Benthic 
fauna. 

The  ecology  of  Gamo  Lagoon,  Japan,  was  sur- 
veyed during  July  1978  to  determine  possible  con- 
servation measures.  This  lagoon,  a  well-known 
resting  and  feeding  place  for  migratory  birds,  such 
as  waders,  snipes,  and  plovers,  has  suffered  from 
the  effects  of  human  activities-urbanization, 
harbor  construction,  industrialization,  and  fish  cul- 
ture. A  large  accumulation  of  organic  pollutants  in 
bottom  sediments  of  the  interior  region  and  the 
extinction  of  benthic  fauna  was  attributed  to  a  lack 
of  efficient  sea  water  exchange.  Although  a  con- 
nection between  the  lagoon  and  the  open  sea  could 
improve  water  circulation  and  quality,  salinity  and 
organic  matter  variations  may  adversely  affect 
present  fauna.  (Cassar-FRC) 
W81-04295 


TIDAL  SEDIMENT  TRANSPORTATION  AND 
BEHAVIOR  OF  PARTICULATE  PHOSPHO- 
RUS AND  HEAVY  METALS  IN  A  POLLUTED 
TIDAL  RIVER. 

Aichi  Environmental  Research  Center,   Nagoya 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04296 

3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


Use  Of  Water  Of  Impaired  Quality— Group  3C 

Descriptors:  •Patents,  •Desalination,  •Water  treat- 
ment, •Separation  techniques.  Semipermeable 
membranes.  Desalination  apparatus.  Water  purifi- 


COMMENTS  ON  TIDALLY  INDUCED  RESID- 
UAL CURRENTS  IN  ESTUARIES:  DYNAMICS 
AND  NEAR-BOTTOM  FLOW  CHARACTERIS- 
TICS, 

Naval  Underwater  Systems  Center,  New  London, 

CT. 

J.  P.  lanniello. 

Journal  of  Physical  Oceanography,  Vol  11,  No  1,  p 

126-134,  January,  1981.  6  Fig,  18  Ref 


SEMIPERMEABLE  MEMBRANES  OF  COPO- 
LYAMIDES, 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.).  (As- 
signee). 

K.  Elfert,  G.  D.  Wolf,  F.  Bentz,  and  H.  E.  Kunzel. 
U.S.  Patent  No  4,217,227  8  p,  10  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
992,  No  2,  p  617,  August  12,  1980. 


cation.  Filtration. 

A  porous  semipermeable  membrane  is  described 
for  inverse  osmosis  and  ultra  filtration  of  highly- 
concentrated  salt  solutions  consisting  essentially  of 
a  fully  aromatic  copolyamide.  The  membrane  has  a 
water  absorption  capacity  of  from  4.5  to  10%  by 
weight  preferably  from  4.5  to  8%  by  vveight  as 
measured  on  approximately  40  micron  thick  sym- 
metrical films  at  room  temperature  and  65%  rela- 
tive air  humidity.  It  has  high  throughflow  rates 
coupled  with  high  selectivity.  Examples  of  the 
technical  application  of  this  separation  process  are 
the  desalination  of  sea  water  or  brackish  water,  the 
purification  of  contaminated  water  for  the  produc- 
tion of  drinking  water  or  industrial  water,  and  the 
concentration,  removal  or  recovery  of  a  variety  of 
different  substances  from  aqueous  solutions. 
(Sinha-OEIS) 
W81-04083 

PROCESS  FOR  COMPLETE  OR  SELECTIVE 
REMOVAL  OF  SALTS  FROM  AQUEOUS  SO- 
LUTION, 

J.  Dale,  and  G.  Borgen. 

U.S.  Patent  No  4,216,083,  4  p,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  1,  p  217-218,  August  5,  1980. 

Descriptors:  •Patents,  •Desalination,  'Water  treat- 
ment, •Waste  water  treatment.  Adsorption,  Acti- 
vated carbon.  Saline  water,  Akaline  earth  metals. 
Separation  techniques,  Polyethers,  Regeneration, 
Product  recovery. 

A  process  for  complete  or  partial  extraction  of 
salts  from  aqueous  solution,  in  order  to  pruify  such 
solutions,  or  in  order  to  remove  certain  salts  selec- 
tively and  to  recover  these  is  described.  Po- 
lyethers, particularly  those  which  are  formally  de- 
rived from  ethylene  glycol  and  are  readily  pre- 
pared industrially  from  ethylene  oxide,  may  be 
adsorbed  from  aqueous  solution  to  the  surface  of 
granulated  active  carbon  in  an  amount  of  up  to 
10%  of  the  weight  of  the  carbon,  and  can  than  not 
be  eluted  by  use  of  water.  The  resulting  moist 
polyether-impregnated  active  carbon,  preferably 
containing  4  to  6%  of  polyether,  suitably  packed  in 
a  column,  has  been  found  to  have  the  ability  to 
absorb  salts,  particularly  alkali  and  alkaline  earth 
metal  salts,  particularly  with  inorganic  anions  such 
as  nitrate,  halide,  sulphate,  phosphate,  etc.,  more  or 
less  completely  and  more  or  less  selectively,  from 
aqueous  solution,  Reovery  of  the  adsorbed  salt  and 
regeneration  of  the  column  may  be  carried  out 
with  a  suitable  solvent.  (Sinha-OEIS) 
W81-04101 

3C.  Use  Of  Water  Of  Impaired 
Quality 


EPA  POLICY  ON  LAND  TREATMENT  AND 
THE  CLEAN  WATER  ACT  OF  1977, 
Environmental  Protection  Agency,  Washington, 
DC. 

For  primary  bibliographic  entry  see  Field  6E. 
W81-04I35 


CONSIDER  THE  MANY  REASONS  FOR 
REUSE, 

R.  von  I)ohren. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p 

74-78,  September,  1980. 

Descriptors:  'Water  reuse,  •Reclaimed  water,  •Ir- 
rigation, Waste  water  disposal,  Impaired  water  use. 
Water  sources,  'California. 

Although  the  Northern  California  region  normally 
has  an  abundant,  inexpensive  water  supply,  there 
are  possible  cost  benefits  from  reclamation  and 
reuse  of  water  during  droughts  and  in  the  case  that 
more  water  is  transported  to  Southern  California. 
Use  of  reclaimed  waste  water  could  reduce  surface 
water  pollution,  energy  demands,  costs  to  industry, 
fertilizer  requirements,  and  operation  and  mainte- 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  Of  Water  Of  Impaired  Quality 


nance  costs.  It  could  permit  preservation  of  open 
lands  by  setting  aside  areas  for  effluent  disposal, 
double  cropping,  power  generation,  and  wetlands 
formation.  A  method  of  reusing  waste  water  in- 
volves reclamation  during  periods  of  low  stream 
flow  (summer)  and  discharge  during  periods  of 
wet  weather  (winter).  (Cassar-FRC) 
W81-04158 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


PERCEPTION    INFLUENCES    WATER    CON- 
SERVATION SUCCESS, 

California  Univ.,  Berkeley.  Dept.  of  Social  and 

Administrative  Health  Sciences. 

For  primary   bibliographic  entry   see  Field   6D. 

W81-04196 


3F.  Conservation  In  Agriculture 


A  KIBBUTZ  THAT'S  BIG  ON  SPRAYERS, 

N.  Abbott. 

Farmer's  Weekly  (Mobeni  Natal),  p  42-43,  45,  Jan- 
uary 2,  1980.  7  Fig. 

Descriptors:  'Sprayers,  'Agricultural  engineering, 
•Israel,  'Agriculture,  Agricultural  chemicals,  Hor- 
ticulature.  Pesticides,  Spray-booms,  Irrigation 
practices.  Nozzles,  Herbicides,  Farms,  Farm  equip- 
ment. 

The  Degania  Bet  kibbutz,  one  of  the  oldest  kibbut- 
zim in  Israel,  operates  the  Degania  Sprayer  Fac- 
tory which  produces  high-quality,  rugged  and  low- 
maintenance  sprayers  with  a  variety  of  options. 
The  factory  produces  about  1,400  agricultural 
sprayers  annually.  Degania  follows  a  design  philos- 
ophy of  'the  production  of  basic  units  with  a 
variety  of  adaptations  and  options  so  that  the  fac- 
tory can  custom-make  ~  to  suit  individual  orders'. 
The  sprayers  do  not  become  obsolete  as  improve- 
ments are  made  and  owners  of  early  models  can 
still  attach  even  the  most  modem  spray  booms  to 
their  models.  Current  design  emphasis  centers  on 
ultra-low-volume  (ULV)  spray  techniques  and  on 
a  new  kind  of  citrus  sprayer.  Medium-volume 
sprayer  techniques  are  currently  the  most  popular 
in  Israel,  but  the  move  to  ULV  spraying  is  expect- 
ed due  to  the  rapidly  rising  price  of  agrochemicals, 
Degania's  line  of  sprayers  ranges  from  a  100-liter 
wheelbarrow  sprayer  to  the  2,000-liter  articulated 
orchard  sprayer.  The  spray-boom  design  is  stressed 
and  boom  lengths  vary  from  5  to  18  m.  Orchard 
blowers  are  also  included  in  the  Degania  line. 
(Seigler-IPA) 
W81-04035 


WINDMILLS  --  A  NEW  CONCEPT, 

N.  Snyman. 

Farmers  Weekly  (Mobeni  Natal),  p  18-19  and  21, 

March  12,  1980.  7  Fig,  1  Tab. 

Descriptors:  'Windmills,  'Pump  wells,  'Com- 
pressed-air, 'Fuel,  Boreholes,  Wind  velocity. 
South  Africa,  Irrigation  water.  Irrigation  wells. 
Air  compressors.  Spray  irrigation.  Water  supply. 
Water  supply  development. 

Barry  Payne  of  Durban,  South  Africa,  has  invent- 
ed a  wind  powered  air  compressor  that  is  capable 
of  pumping  water  from  boreholes  long  after  the 
wind  has  stopped  blowing.  The  wind  wheel  of  the 
new  invention  is  an  ordinary  1.8  m  windmill  wheel 
with  only  six  vanes.  It  turns  a  shaft  that  is  connect- 
ed to  a  two-piston  air  compressor.  The  wind  wheel 
and  air  compressor  are  mounted  with  bearings  on 
top  of  a  tubular  tower  so  that  the  tail  can  keep  the 
wheel  facing  into  the  wind.  Air  is  pumped  into  the 
top  section  of  the  tubular  tower  which  serves  as  a 
compressed-air  tank.  The  base  of  the  tower  also 
serves  as  an  air  reservoir.  A  relif  valve  blows  off 
when  the  maximum  pressure  is  reached.  Once 
stored  the  air  can  be  metered  out  to  the  work  load 
on  demand.  The  windmill  begins  operating  at 
winds  of  5  km/h  and  operates  about  80%  of  the 
time.  Advantages  of  the  new  concept  include  the 
following:  it  can  be  erected  away  from  the  bore- 


hole, it  can  pump  from  more  than  one  source  at  a 
time,  gusty  wind  conditions  are  fully  exploited, 
pumping  can  be  stopped  by  turning  off  an  air 
valve,  erection  is  simple,  air  reservoirs  can  be 
made  from  any  piping,  only  one  size  wind  wheel  is 
needed,  and  pumping  can  continue  after  the  wind 
has  stopped.  (Seigler-IPA) 
W8 1-04036 


THE  ADVANTAGES  OF  NO-TILLAGE, 

T.  M.  Boriand. 

Farmer's  Weekly,  (Mobeni  Natal),  p  14-16,  Febru- 
ary 27,  1980.  3  Fig. 

Descriptors:  'No-tillage,  'Agricultural  engineer- 
ing, 'Agriculture,  'Cultivation,  'Crop  production. 
Agricultural  runoff.  Soil  moisture  retention.  Soil 
organic  matter.  Soil  compaction.  Slope  protection, 
Soil  erosion,  'Water  conservation.  Evaporation 
control,  Cultivated  lands. 

Fo-tillage  crop  production  offers  many  advan- 
tages, both  immediate  and  long-range,  such  as  a 
reduction  in  water  conservation  costs  and  a  reduc- 
tion in  the  amount  of  soil  loss  on  slopes.  The  cover 
of  dead  sod  grass  or  crop  residues  left  from  no- 
tillage  production  effectively  improves  soil-mois- 
ture conditions  by  improving  water  retention,  in- 
creasing water  infiltration  rates,  reducing  evapora- 
tion, and  reducing  water  runoff  No-tillage  crops 
grown  under  irrigation  frequently  require  less 
water  due  to  more  efficient  use  of  existing  mois- 
ture. Soil  erosion  is  reduced  by  up  to  90%  since 
there  is  less  runoff  and  crop  stubble  helps  reduce 
soil  loss  from  wind  erosion.  Land  that  is  consid- 
ered unsuitable  for  crop  production  due  to  sandi- 
ness  or  steepness  can  be  brought  into  production 
by  no-tillage  methods.  No-tillage  production  also 
reduces  soil  compaction  from  machinery  and  in- 
creases soil  trafficability.  Machinery  expenses  with 
no-tillage  are  reduced  as  no-tillage  requires  rela- 
tively small  amounts  of  tractor  power  per  row. 
No-tillage  does  have  some  problems  as  it  requires 
high  standards  of  management  and  a  specialized 
knowledge  of  weed-control  management.  (Seigler- 
IPA) 
W8 1-04040 


THEY'RE  WORKING  TO  SAVE  YOUR  LIFE- 
BLOOD, 

T.  Crake. 

Farmer's  Weekly  (Mobeni  natal),  p  51052,  March 

5,  1980.  4  Fig. 

Descriptors:  'Leaves,  'Water  stress,  'Tempera- 
ture, 'Irrigation  efficiency,  irrigation  engineering, 
Evapotranspiration,  Evaporation  pans.  Crop  pro- 
duction. Farming,  Agriculture,  Water  use  efficien- 
cy. Water  requirements.  Irrigation  requirements, 
'South  Africa. 

Gideon  Naude,  an  agronomist  at  the  research  farm 
of  the  University  of  Pretoria  is  testing  a  new  means 
of  determining  water  requirements  of  plants  by 
measuring  the  temperature  of  the  plant  leaves.  This 
work  is  financed  by  South  Africa's  Water  Re- 
search Commission  and  could  lead  to  improved 
on-farm  irrigation  scheduling.  The  concept  uses 
the  leaf  temperature  of  the  plant  to  indicate  to 
what  extent  the  plant  is  suffering  from  moisture 
stress.  If  a  plant  is  suffering  from  moisture  stress, 
its  temperature  will  rise,  as  no  evapotranspiration 
for  cooling  is  occurring.  Plant  temperature  is  com- 
pared with  the  temperature  of  a  water-saturated 
evaporation  surface  located  in  the  same  environ- 
ment as  the  plants.  Both  leaf  temperature  and 
control  surface  temperature  are  determined  by  in- 
serting temperature  sensitive  wires  that  are  based 
on  the  thermocouple  principle.  The  wires  run  to  a 
battery-powered  integrator  which  converts  the 
temperatures  to  numerical  values.  Daily  values  are 
accumulated  and  when  the  total  exceeds  a  prede- 
termined figure  for  the  crop,  irrigation  is  neces- 
sary. (Seigler-IPA) 
W8 1-04046 


METHOD  AND  APPARATUS  FOR  ENHANC- 
ING THE  DISTRIBUTION  OF  WATER  FROM 
AN  IRRIGATION  SPRINKLER, 
Rain  Bird  Sprinkler  Mfg.  Corp.,  Glendora,  CA. 


(Assignee). 

E.  M.  Troup. 

U.S.  Patent  No  4,216,913,  6  p,  7  Fig,  5  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

992,  No  2,  p  512,  August  12,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation, 'Application  equipment.  Irrigation  prac- 
tices. Irrigation  efficiency,  Irrigation  operation, 
Maintenance. 

An  improved  nozzle  and  method  of  operation  is 
described  for  use  in  irrigation  sprinklers  of  the 
impact  and  reaction  drive  types  and  by  which 
water  may  be  evenly  distributed  over  the  range  of 
the  sprinkler  even  when  operating  at  relatively  low 
supply  pressures.  This  is  accomplished  generally 
by  a  nozzle  in  which  the  stream  of  water  flowing 
through  the  sprinkler  converges  in  a  pyramidally 
shaped  passage  and  is  released  from  the  nozzle 
through  a  polygonal  orifice  formed  at  the  end  of 
the  pyramidal  passage.  While  flowing  through  the 
pyramidal  passage  a  substantial  secondary  flow  is 
developed  which  causes  the  stream  ejected  from 
the  nozzle  to  include  a  number  of  fins  comprised  of 
relatively  small  droplets  of  water  to  break  away 
from  the  main  stream  of  water.  In  this  way,  the 
desired  distribution  of  water  is  achieved,  and  the 
sprinkler  can  be  operated  at  a  relatively  low  supply 
pressure.  (Sinha-OEIS) 
W8 1-04092 


IRRIGATION  WATER  DISCHARGE  VALVE, 

N.  S.  Standal. 

U.S.  Patent  No  4,216,794,  14  p,  15  Fig,  11  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  470,  August  12,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Appli- 
cation equipment.  Valves,  Irrigation  practices. 
Automatic  control.  Irrigation  efficiency.  Irrigation 
operation  and  maintenance. 

The  irrigation  apparatus  is  designed  to  automate 
sprinkling  of  a  field  by  use  of  a  wheel-supported 
lateral  pipeline  having  sprinklers  spaced  along  a 
center  pipeline  axis.  A  lateral  pipeline  is  selectively 
supplied  with  water  from  a  stationary  water  supply 
line  having  water  discharge  valves  spaced  along  its 
length.  The  apparatus  is  alternately  in  a  stationary 
mode  adapted  to  be  hydraulically  coupled  to  the 
water  supply  line  through  a  selected  water  dis- 
charge valve,  or  in  a  traveling  mode  uncoupled 
from  the  water  supply  line  and  with  the  lateral 
pipeline  powered  for  movement  in  a  direction  par- 
allel to  the  supply  line.  The  combination  comprises 
a  carriage  guided  along  the  water  supply  line,  a 
structural  fluid  connection  between  the  lateral 
pipeline  and  the  carriage  and  sensing  means  for 
indexing  the  carriage  by  reference  to  a  selected 
water  discharge  valve.  A  valve  actuator  on  the 
carriage  completes  the  hydraulic  circuit  from  the 
water  supply  line  to  the  lateral  pipeline  through 
the  structural  fluid  connection.  The  entire  appara- 
tus is  controlled  sequentially  from  the  carriage. 
(Sinha-OEIS) 
W8 1-04094 


CROP  PRODUCTION  FUNCTIONS  AND  THE 
ALLOCATION  AND  USE  OF  IRRIGATION 
WATER, 

Knight    (Sinclair)    and    Partners    Ltd.,    Bandung 

(Indonesia). 

J.  W.  H.  Barrett,  and  G.  V.  Skogerboe. 

Agricultural  Water  Management,  Vol  3,  No  1,  p 

53-64,  1980.  4  Fig,  25  Ref 

Descriptors:  'Irrigation  efficiency,  'Crop  yield, 
'Water  allocation.  Crop  production.  Irrigation 
practices.  Transpiration,  Water  loss. 

Factors  influencing  irrigated  crop  production  func- 
tions are  briefly  reviewed.  Crop  yield-water  use 
functions  include  linear  functions  such  as  the  rela- 
tionship found  between  dry  matter  yield  and  tran- 
spiration for  grain  sorgum,  wheat,  oats,  and  millet. 
Non-linear  relationships  have  also  been  found,  in- 
cluding a  diminishing  curvilinear  relationship  be- 
tween yield  and  applied  water  for  maize,  grain 
sorghum,  and  wheat.  These  conflicting  results 
happen  because  when  water  is  applied  in  excess  of 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


the  amount  required  for  maximum  yield,  \yater  use 
(and  to  some  extent,  evapotranspiration)  increases 
while  water  yield  remains  constant  or  decreases.  If 
water  logging  decreases  soil  aeration,  the  yield  is 
reduced  further.  Thus,  the  curvilinear  nature  of  the 
function  may  result  because  a  portion  of  the  ap- 
plied water  is  unavailable.  The  optimal  depth  of 
water  to  apply  will  always  be  in  excess  of  the 
potential  evapotranspiration  of  the  crop.  (Small- 
FRC) 
W8 1-04288 


FREQUENCY  AND  DEPTH  OF  IRRIGATION 
FOR  GROUNDNUT, 

Andhra    Pradesh    Agricultural    Univ.,    Tirupati 

(India).  Dept.  of  Agronomy. 

G.  Bhhaskara  Reddy,  S.  Rami  Reddy,  and  C.  H. 

Sankara  Reddi. 

Agricultural  Water  Management,  Vol  3,  p  45-51, 

1980.  2  Fig,  1  Tab,  9  Ref. 

Descriptors:  'Irrigation  efficiency,  'Crop  yield, 
•Irrigation  effects,  Water  allocation,  Crop  produc- 
tion, Evapotranspiration,  India,  Peanuts. 

The  effects  of  frequency  and  depth  of  irrigation  on 
groundnut  production  were  investigated  over  two 
summer  seasons  at  the  Andhra  Pradesh  Agricultur- 
al University  in  India.  Four  irrigation  frequencies 
and  three  depths  of  irrigation  water  were  tested  in 
a  randomized  block  design  with  three  replications. 
Nitrogen,  phosphorus,  and  potassium  were  applied 
at  sowing.  The  test  crop  was  Arachis  hypogaea,  a 
bunch  groundnut  cultivar  of  about  105  days  dura- 
tion. When  the  total  quantity  of  irrigation  water 
was  kept  the  same,  high  frequency  irrigation  gave 
the  highest  yield.  At  each  irrigation  frequency, 
highest  yields  were  obtained  when  the  depth  of 
applied  water  was  equal  to  that  lost  in  evapotran- 
spiration. Lower  yields  resulted  with  low  irriga- 
tion frequency  and  low  depth  of  irrigation.  In- 
creased yields  were  due  to  optimal  available  mois- 
ture and  nutrients  in  the  root  zone.  Thus,  on  sandy 
loam  soils  of  poor  water  retentive  capacity,  high 
yields  can  be  obtained  with  frequent  irrigations, 
with  the  depth  of  water  applied  being  equal  to  that 
lost  in  evapotranspiration.  (Small-FRC) 
W8 1-04289 


DECTSION  MODELS  FOR  OPTIMAL  CROP- 
PING PATTERNS  IN  IRRIGATIONS  BASED 
ON  CROP  WATER  PRODUCTION  FUNC- 
TIONS, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Dept. 

of  Agricultural  Engineering. 

R.  Kumar,  and  S.  D.  Khepar. 

Agricultural  Water  Management,  Vol  3,  No  1,  p 

65-76,  1980.  7  Tab,  7  Ref 

Descriptors:  *Irrigation  efficiency,  'Crop  yields, 
•Mathematical  models.  Water  allocation.  Crop 
production.  Irrigation  effects.  Agriculture,  India. 

The  usefulness  of  alternative  levels  of  water  use 
over  the  fixed  yield  approach  was  demonstrated 
when  there  was  a  constraint  on  water.  Multicrop 
farm  models  were  used  which  included  a  water 
production  function  for  each  crop.  Thus,  alterna- 
tive levels  of  water  could  be  selected,  depending 
upon  water  availability.  Water  production  func- 
tions (square  root  and  quadratic  type)  based  on 
experimental  data  for  the  following  irrigated  crops 
were  used;  wheat,  gram,  mustard,  berseem,  sugar- 
cane, paddy,  and  cotton.  The  fixed  yield  model 
was  modified  by  adding  the  stepwise  water  pro- 
duction functions  using  a  separable  programming 
technique.  The  models  were  applied  to  a  selected 
canal  command  area,  and  optimal  cropping  pat- 
terns were  detenhined.  Also,  sensitivity  analysis 
was  conducted  for  land  and  water  resources.  This 
analysis  clearly  indicated  that  the  concept  of  alter- 
native levels  of  water  use  is  superior  to  the  fixed 
levels  approach  for  optimum  utilization  of  land  and 
water  resources.  (Small-FRC) 
W8 1-04290 


of  Soils. 

B.  S.  Sandhu,  S.  S.  Prihar,  and  K.  L.  Khera. 
Agricultural  Water  Management,  Vol  3,  No  1,  p 
35-44,  1980.  3  Fig,  4  Tab,  18  Ref. 

Descriptors;  •Irrigation  effects,  'Mulching,  'Sug- 
arcane, Moisture  stress.  Mulches,  Straw,  Growth 
rates,  Crop  yield,  Arid  climates,  India. 

The  effects  of  pre-monsoon  irrigation  and  straw 
mulching  were  determined  on  the  hydrothermal 
regime  of  soil,  and  yield  and  quality  of  sugarcane. 
Field  experiments  were  conducted  in  Northern 
India  over  a  three  year  period.  Three  irrigation 
schedules  based  on  ratios  of  0.50,  0.75,  and  1.0 
times  pan  evaporation,  and  two  levels  of  paddy 
straw  mulch  of  0  and  6  tons/ha  were  evaluated. 
Both  irrigation  and  straw  mulching  had  favorable 
effects  on  sugarcane  height  and  yield.  Cane  yield 
was  13.8%  higher  with  mulch  than  without  it,  and 
13.8%  higher  with  irrigation  based  on  1.0  times 
pan  evaporation  than  that  based  on  0.5  times  pan 
evaporation.  The  pan  evaporation  ratio  of  0.5  gave 
a  higher  yield  with  mulch  than  irrigation  with  a 
ratio  of  1.0  times  pan  evaporation  did  without 
mulch.  Beneficial  effects  were  attributed  to  better 
soil  moisture  and  more  favorable  temperature  re- 
gimes realized  with  mulching.  The  quality  of  the 
cane  juice  was  not  affected  by  the  various  experi- 
mental regimes.  Thus,  sugarcane  production  could 
be  increased  by  using  straw  mulching  and  irriga- 
tion during  the  early  growing  season  before  the 
monsoons.  (Small-FRC) 
W8 1-04291 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


RESTORING  THE  FLORIDA  EVERGLADES, 

A.  R.  Marshall. 

In:  Proceedings,  U.S.  Fish  and  Wildlife  Service 
Workshop  on  Coastal  Ecosystems  of  the  South- 
eastern United  States,  Big  Pine  Key,  Florida,  18-22 
February  1980,  Fish  and  Wildlife  Service,  Office 
of  Biological  Services,  Report  FWS/OBS-80/79, 
February,  1981,  p  153-160,  3  Fig. 

Descriptors:  •Wetlands,  •Rehabilitation,  'Re- 
sources management,  •Water  management.  La- 
minar flow.  Surface  flow.  Wildlife,  Habitats,  Water 
level.  Flooding,  Drainage  effects,  'Everglades, 
Florida. 

The  Florida  Everglades  is  an  array  of  interdepen- 
dent and  integrated  lakes,  rivers,  canals,  ponds, 
sloughs,  marshes,  swamps,  tree  hammocks,  man- 
grove forests,  shorelines,  islands,  estuaries,  and 
bays.  About  3,900-5,200  sq  km  of  wetlands  have 
been  drained  or  severely  degraded  by  partial  drain- 
age. Changes  in  seasonal  flooding,  water  levels, 
fresh  water  inflow  to  bays  and  estuaries,  wildlife 
habitats,  and  organic  soil  formation  have  resulted 
from  drainage  and  water  management  programs. 
Efforts  to  restore  the  Everglades  require  depar- 
tures from  conventional  goals,  and  it  is  neither 
possible  nor  desirable  to  undo  the  whole  system  of 
water  management  at  this  time.  The  following  five 
first-stage  objectives  are  proposed:  restoration  of 
the  Turner  River;  reestablishment  of  surface  water 
connections  between  the  Big  Cypress  Reserve  and 
Conservation  Area  Three;  restoration  of  sheet  flow 
in  the  Holey  Land  and  Rotenberger  Tracts  and  in 
Conservation  Area  Three;  refilling  of  portions  of 
canals  111,  109  and  110;  restoration  of  sheet  flow 
in  the  northeastern  sector  of  the  Shark  River 
Slough.  (Moore-SRC) 
W8 1-04023 


SUGARCANE  RESPONSE  TO  IRRIGATION 
AND  STRAW  MULCH  IN  A  SUBTROPICAL 
REGION, 

Punjab  Agricultural  Univ.,  Ludhiana(India).  Dept. 


GUIDE  TO  THE  USE  OF  HERBICIDES  ON 
AQUATIC  PLANTS, 

Department    of  Water    Affairs,    Pretoria    (South 

Africa).  Hydrological  Research  Inst. 

D.  J.  Steyn,  W.  E.  Scott,  P.  J.  Ashton,  and  F.  S. 

Vivier. 


Technical  Report  No  TR  95,  July,  1979.  32  p,  6 
Tab,  3  Ref,  1  Append. 

Descriptors;  'Aquatic  weed  control,  'Aquatic 
plants,  'Herbicides,  *Chemcontrol,  Monitoring, 
•South  Africa,  Limnology,  Pesticides,  Spraying 
Environmental  effects.  Reservoirs,  Vegetation  ef- 
fects. Legal  aspects,  Oxygen  depeltion,  Decompos- 
ing organic  matter. 

A  user  and  decision  making  guide  is  presented 
covering  the  many  factors  involved  in  the  planning 
and  implementation  of  an  aquatic  weed  control 
program.  Early  recognition  of  a  potential  aquatic 
weed  problem  followed  by  immediate  action  is  the 
best  solution.  In  most  cases  the  use  of  herbicides  is 
the  quickest,  cheapest,  and  most  successful  control 
method,  however,  this  does  not  apply  for  sub- 
mersed weed  for  which  no  herbicides  are  yet  regis- 
tered. The  limnology  of  the  impoundment  to  be 
treated  should  receive  attention  as  any  successful 
chemical  weed  contrtrol  program  will  result  in 
some  decomposing  plant  material  which  could 
result  in  deoxygenation.  Also,  the  use  of  any  herbi- 
cide in  aquatic  plant  control  is  subject  to  several 
legal  requirements  of  all  levels.  Some  of  the  herbi- 
cides that  are  registered  for  the  control  of  aquatic 
plants  are:  Amitrole,  Diquat,  Glyphosate,  Proprop, 
and  Terbutryn.  Diquat's  mode  of  action  is  contact 
while  the  others  are  all  systemic.  Once  the  proper 
herbicide  has  been  selected,  successful  control  on 
the  method  of  spraying  and  efficient  follow-up 
operations.  Monitoring  and  record  keeping  are  re- 
quired for  extensive  weed  control  programs.  No 
herbicide  should  be  used  without  considering  the 
warnings  and  precautions  concerning  health  as- 
pects and  the  effects  on  animal  life.  (Seigler-IPA) 
W81-04033 


ENVIRONMENTAL  ASPECTS  OF  THE  VARE 
BASIN  FLOOD  CONTROL  STUDY, 

Anglian  Water  Authority  (England).  North  and 
Suffolk  River  Div. 

For   primary  bibliographic   entry   see   Field   6G. 
W8 1-04226 


4B.  Groundwater  Management 


WASTE  WATER  CONTAMINATE  REMOVAL 
FOR  GROUNDWATER  RECHARGE  AT 
WATER  FACTORY  21, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W81-04015 


THE  EFFECT  OF  INFILTRATION  DISTRIBU- 
TION ON  ARTIFICIAL  RECHARGE 
SCHEMES, 

Thessaloniki  Univ.,  Salonika  (Greece).  School  of 

Technology. 

P.  Latinopoulos. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  279-286, 

February,  1981.  6  Fig,  4  Ref 

Descriptors:  •Groundwater  movement,  •Infiltra- 
tion, Hydrology,  Groundwater  runoff.  Water  table 
fluctuations,  •Artificial  recharge.  Recharge, 
•Groundwater  recharge.  Induced  infiltration,  Re- 
plenishment, Geohydrology,  Groundwater  man- 
agement. 

An  analytical  solution  of  the  transient  groundwater 
flow  is  presented  in  this  study  so  that  quantitative 
relations  between  the  time-dependent  input  to  an 
aquifer  and  the  corresponding  groundwater  re- 
sponse may  be  derived.  The  effect  of  a  varying 
natural  infiltration  on  the  groundwater  response 
was  determined  to  be  of  relative  importance,  with 
groundwater  response  also  being  influenced  by  the 
characteristics  of  the  aquifer.  Artificial  recharge 
offers  several  advantages  which  are  still  dependent 
on  many  factors,  and  design  criteria  should  there- 
fore be  examined  carefully  in  every  case  of  appli- 
cation. Using  a  simple  recharge  scheme  taken  as  an 
example  to  obtain  a  long-term  approximation,  it 
was  concluded  that  existing  data  for  the  aquifer 
properties  and  the  infiltration  distribution  over 
time  played  a  decisive  role  when  planning  for  such 
schemes.    Aquifers   with   low   transmissivity   and 
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high  storage  values  together  with  a  moderate 
throughout-the-year  infiltration  distribution  seem 
the  most  efficient  for  artificial  recharge,  from  the 
viewpoint  of  long-term  regulation  of  the  ground- 
water output.  (Baker-FRC) 
W8 1-04072 


4D.  Watershed  Protection 


PRACTICAL  USES  OF  THE  ANSWERS  MOEL 
IN  BMP  PLANNING:  AN  ALLEN  COUNTY  EX- 
PERIENCE, 

Soil  Conservation  Service,  Fort  Wayne,  IN. 

For  primary  bibliographic   entry  see   Field   5G. 

W81-03973 


WATER  QUALITY:  SEDIMENT  AND  NUTRI- 
ENT LOADINGS  FROM  CROPLAND, 

Purdue  Univ.,  Lafayette,  IN. 

For   primary  bibliographic   entry  see   Field   5G. 

W8 1-03974 


CONSERVATION  TILLAGE  PRACTICES  TO 
CONTROL  AGRICULTURAL  POLLUTION, 

Honey  Creek  Watershed  Project,  Tiffin,  OH. 
J.  P.  Crumrine,  and  D.  U.  Wurm. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,   1980.  p  301-307,  5  Tab,  9  Ref 

Descriptors:  'Soil  conservation,  'Phosphorus  re- 
moval, 'Agricultural  watersheds,  'Soil  erosion, 
•Water  quality  control,  *Cost-benefit  analysis. 
Crop  production.  Farms,  Soil  management.  Rate 
of  return.  Economic  impact.  Nutrient  removal. 
Agricultural  wastes. 

The  first  two  years  results  of  a  three-year  project 
aimed  at  reducing  soil  and  phosphorus  loss  from  an 
agricultural  watershed  in  north-central  Ohio  are 
reported.  Conservation  tillage,  either  reduced  til- 
lage or  no-till,  was  compared  with  conventional 
tillage  to  determine  the  effects  on  erosion  and 
phosphorus  transport,  and  the  the  cost-effective- 
ness of  these  practices.  Compared  with  conven- 
tional tillage,  reduced  tillage  reduced  soil  loss  by 
40%  and  no-till  reduced  soil  loss  by  76%.  Assum- 
ing an  efectiveness  of  75%,  phosphorus  transport 
would  be  reduced  30%  by  reduced  tillage  and  57% 
by  no-till.  Payments  to  landowners  for  implement- 
ing the  program  ranged  from  $125/acre  for  no-till 
in  1979  to  $24/acre  for  reduced  till  in  1980.  When 
acre  accomplishments  without  benefit  of  monetary 
assistance  are  included  the  figures  drop  to  $15/acre 
for  no-till  and  $5/acre  for  reduced  tillage  in  1980. 
With  all  acreage  and  all  funding  included,  the  costs 
of  retaining  a  ton  of  soil  were  $2-9  and  for  retain- 
ing a  kilogram  of  phosphorus  were  $53-248,  with 
the  reduced  tillage  being  the  more  costly.  Reduced 
tillage  gave  the  best  return  to  the  farmer,  $107/ 
acre,  with  $85/acre  returned  from  conventional 
treatment  and  $73  from  no-till,  in  the  first  year. 
Practice  application  costs  may  initially  be  great, 
but  unit  costs  will  decrease  with  time  and  as  spin- 
off benefits  occur.  (Brambley-SRC) 
W8 1-03981 


WATER    REPELLENT   SOILS:    A   STATE-OF- 
THE  ART, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

For   primary   bibliographic   entry   see   Field   2G. 

W81-04O16 


FLOODPLAIN  REGULATION  IN  ONTARIO: 
AN  ANALYSIS  OF  EXISTING  AND  PRO- 
POSED POLICY  IN  THE  GRAND  AND 
CREDIT  RIVER  WATERSHEDS, 

Waterloo  Univ.  (Ontario).   Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  6E. 
W81-04160 


5.  WATER  QUALITY 

MANAGEMENT  AND 
PROTECTION 


CONSERVATION   TILLAGE   PRACTICES   TO 
CONTROL  AGRICULTURAL  POLLUTION, 

Honey  Creek  Watershed  Project,  Tiffin,  OH. 

For  primary  bibliographic   entry   see  Field  4D. 

W81-03981 


5A.  Identification  Of  Pollutants 


HIGH  FLOW  WATER  QUALITY  STANDARDS, 

Southeastern  Wisconsin  Regional  Planning  Com- 
mission. Waukesha. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03983 


INTERLABORATORY,  MULTIMETHOD 

STUDY  OF  AN  IN  SITU  PRODUCED  OIL 
SHALE  PROCESS  WATER, 

Department  of  Energy,  Laramie,  WY.  Laramie 
Energy  Technology  Center. 
D.  S.  Farrir,  R.  E.  Poluson,  and  F.  P.  Fox. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-221435, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  March  26-28,  1979,  Denver, 
Colorado.  Environmental  Protection  Agency 
Report  EPA-600/9-80-022,  June,  1980.  p  182-210,  9 
Tab,  39  Ref 

Descriptors:  'Process  water,  'Oil  shale,  'Water 
analysis,  'Chemical  composition.  Elements,  Water 
quality,  Detection  limits.  Water  pollution.  Pollut- 
ants, Metals. 

To  obtain  a  careful  chemical  characterization  of  an 
oil  shale  process  water  designated  for  wide  use  in 
environmental  research  and  to  determine  the  suit- 
ability of  existing  analytical  methods  for  this  char- 
acterization an  interlaboratory,  multimethod  study 
was  conducted.  The  process  water  sample  is 
known  as  Omega-9  and  was  shown  to  be  homoge- 
neous. Samples  were  sent  to  13  laboratories  for 
detailed  elemental  and  water  quality  parameter 
analyses.  Values  for  72  elements  and  28  water 
quality  parameters  were  obtained.  Thirty-two  ele- 
ments and  16  water  quality  parameters  were  de- 
tected by  two  or  more  laboratories  or  techniques 
and  fair  agreement  was  obtained;  a  range  was 
reported  for  6  elements  and  3  water  quality  param- 
eters; 22  elements  and  1  water  quality  parameter 
were  below  the  detection  limit  of  all  techniques 
used;  and  only  a  single  measurement  was  used  for 
12  elements  and  8  water  quality  parameters.  Neu- 
tron activation  analysis,  x-ray  fluorescence  spec- 
trometry, and  atomic  absorption  spectroscopy 
gave  the  most  consistent  and  accurate  results  but 
spark  source  mass  spectrometry  detected  more  ele- 
ments than  any  other  technique  and  consistently 
had  the  lowest  detection  limit.  Many  of  the  analyt- 
ical techniques  investigated  are  inadequate  for  the 
analysis  of  oil  shale  process  waters  because  of  the 
interferences,  and  extremely  high  or  low  levels  of 
constituents.  Some  significant  interference  prob- 
lems in  Omega-9  are  discussed,  and  instrumental, 
chemical  and  other  analytical  techniques  are  rec- 
ommended. (Brambley-SRC) 
W8 1-03990 


RETORT  WATER  PARTICULATES. 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

J.  P.  Fox. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-221435, 

Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 

In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 

Quality  Assurance,   March  26-28,    1979,   Denver, 

CO.    Environmental    Protection    Agency    Report 

EPA-600/9-80-022,  June,  1980.  226-250  p,  12  Fig,  4 

Tab,  6  Ref  W-7405-Eng-48. 

Descriptors:  'Oil  shale,  'Process  water,  'Particu- 
late matter,  'Morphology,  Chemical  composition, 


Bacteria,  Oil,  Crystals,  Emulsions,  Filtration,  Ele- 
ments, Metals. 

Particulates  were  collected  from  11  retort  waters 
and  their  chemical  composition  and  morphology 
studied  using  x-ray  fluorenscence  spectrometry,  x- 
ray  diffraction  and  scanning  electron  microscopy. 
This  work  indicates  that  the  particulate  fraction  of 
retort  water  consists  of  oils  and  tars,  spent  shale 
fines  and  bacterial  cells.  Crystals  and  finely  dis- 
persed slats  may  form  during  or  after  vacuum 
filtration  and  contribute  to  the  particulate  fraction. 
The  crystal  phase  aragonite  was  positively  identi- 
fied in  one  sample.  These  particulates  originate 
from  the  suspension  of  spent  shale  fines  and  the 
formation  of  an  oil-water  emulsion  during  retoring, 
from  the  evaporation  of  an  equivalent  1-mm-deep 
layer  of  retort  water  from  the  filter  surface,  from 
carbon  dioxide  outgassing  during  filtration  and 
from  bacterial  growth  in  samples  maintained  at  < 
4  C  The  elements  calcium,  magnesium,  iron,  sili- 
con, aluminum,  potassium,  sodiu,  nickel,  barium, 
and  chromium  may  be  localized  in  individual  parti- 
cles and  are  major  elements  in  the  particulates. 
About  one  percent  of  the  total  potassium,  arsenic, 
selenium,  bromine,  and  rubidium  in  retort  water  is 
present  in  the  particulate  fraction  and  significantly 
greater  than  one  percent  of  the  iron,  chromium, 
mercury  and  nickel.  The  elements  arsenic,  seleni- 
um, rubidium,  strontium,  mercury,  gallium,  lead, 
yttrium,  titanium,  and  manganese  are  uniformly 
distributed  in  the  matter  material  and  occur  at  low 
levels.  The  elements  mercury,  nickel,  germanium, 
arsenic,  bromine,  iron,  and  selenium  appear  to  be 
removed  by  the  bacterial  cells. 
W8 1-03991 


APPLICATIONS  OF  DISSOLVED  ORGANIC 
CARBON  FRACTIONATION  ANALYSIS  TO 
THE  CHARACTERIZATION  OF  OIL  SHALE 
PROCESSING  WATERS. 

Geological  Survey,  Denver,  CO. 
J.  A.  Leenheer,  and  D.  S.  Farrier. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy.  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  March  26-28,  1979,  Denver, 
CO.  Environmental  Protection  Agency  Report 
EPA-600/9-80-022,  June,  1980.  273-285  p,  3  Fig,  13 
Ref 

Descriptors:  'Water  analysis,  'Oil  shale,  'Process 
water,  'Organic  carbon,  'Water  pollution  sources, 
'Chemical  composition.  Organic  loading.  Organic 
compounds.  Water  quality.  Monitoring,  Surface 
water.  Adsorption,  Absorption. 

Analytical  and  preparative-scale  dissolved  organic 
carbon  (DOC)  fractionation  were  used  to  study 
sorption  of  organic  solutes  from  oil  shale  process- 
ing waters  on  processed-shale  and  soil  sorbents  to 
predict  the  transport  of  these  solutes  in  surface  and 
groundwater  systems.  The  flow  schemes  for  both 
analytical  and  preparative-scale  DOC  fractionation 
were  modified  to  deal  with  the  high  DOC  loads, 
and  high  sulfur,  carbonate  and  bicarbonate  concen- 
trations in  the  processing  water.  When  the  process- 
es were  compared,  using  simulated  in  situ  retort 
and  Omega-9  processing  water,  the  preparative- 
scale  process  gave  an  increased  percentage  of  hy- 
drophobic solutes.  Analytical  DOC  fractionation 
has  been  used  as  a  water  quality  monitoring  tech- 
nique in  the  detection  of  oil  process  water  dis- 
charges into  surface  streams,  and  is  being  used  to 
assess  the  sorptive  interactions  with  Omega-9  proc- 
essing water  with  soil.  Preliminary  results  show 
that  the  organic-base  fractions  are  preferentially 
absorbed,  whereas  with  processed  shale  the  organ- 
ic-acid fraction  is  preferentially  absorbed.  Frac- 
tions obtained  from  preparative-scale  DOC  frac- 
tionation have  been  further  analyzed  to  identify 
individual  compounds.  Qualitative  and  quantitative 
information  on  the  composition  of  processing 
waters  and  the  natural  waters  that  they  may 
impact  can  be  obtained.  (Brambley-SRC) 
W8 1-03992 


BIOLOGICAL  MONITORING  OF  OIL  SHALE 
PRODUCTS  AND  EFFLUENTS  USING  SHORT 
TERM  GENETIC  ANALYSES. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


Oak  Ridge  Nationa  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-03996 


AQUATIC  TOXICITY  TESTS  ON  INORGANIC 
ELEMENTS  OCCURRING  IN  OIL  SHALE. 

Thomas  Hunt  Morgan  School  of  Biological  Sci- 
ences, Lexington,  KY. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-03998 


AN  ANALYTICAL  METHOD  FOR  ASSESSING 
THE  QUALITY,  BY  MICROBIAL  EVALUA- 
TION, OF  AQUEOUS  EFFLUENTS  OBTAINED 
FROM  AN  IN  SITU  OIL  SHALE  PROCESS. 

Wyoming  Univ.,  Laramie.  Plant  Sciences  Div. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03999 


HINDRANCE  OF  COLIFORM  RECOVERY  BY 
TURBIDITY  AND  NON-COLIFORMS. 

Delaware  Univ.,  Newark. 

D.  S.  Herson,  and  H.  T.  Victoreen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-113581, 

Price  codes;  A05  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-097,  August  1980.  78  p,  34  Fig,  1 1  Tab, 

13  Ref 

Descriptors:  *Coliforms,  •Bacteria,  'Turbidity, 
•Bacterial  analysis,  'Potable  water.  Water  convey- 
ance, Water  quality.  Chemical  properties.  Oxides, 
Organic  matter.  Water  distribution,  'Wilmington, 
Delaware. 

Situations  have  been  known  to  exist  in  the  water 
distribution  system  of  the  Wilmington,  Delaware 
water  department  where  1-2  coliforms  per  100  ml 
had  to  be  isolated  from  water  containing  a  total  of 
100  to  100,000  total  organisms/ml.  In  addition, 
coliforms  must  be  detected  in  waters  containing 
high  levels  of  turbidity  due  to  natural  mineral 
turbidity,  hydrated  oxides,  and  organic  debris. 
Coliform  and  non-coliform  organisms  were  isolat- 
ed and  identified  from  Brandywine  River  source 
water  and  from  the  Wilmington  Water  Depart- 
ment distribution  system.  The  outcome  of  the  in- 
teraction between  these  two  groups  of  organisms 
was  found  to  be  dependant  upon  numerous  factors, 
including:  the  specific  non-coliform,  the  number  of 
each  type  of  organism,  the  nutrient  environment  in 
which  the  interaction  occurred,  the  physiological 
status  of  the  interacting  organisms,  and  the  type  of 
media  used  to  recover  the  coliforms.  Turbidity 
augmentation  and  reduction  experiments  were 
done  to  distinguish  non-bacterial  turbidity  inhibi- 
tion of  coliforms  from  the  inhibition  caused  by 
other  bacteria.  The  more  serious  inhibition  to  coli- 
form detection  seemed  to  be  caused  by  the  large 
populations  of  non-coliforms  which  exceed  the 
resident  coliforms  in  water  mains  by  factors  of  100 
to  100,000.  Turbidity  per  se  was  not  an  impediment 
of  coliform  growth,  but  it  did  make  it  more  diffi- 
cult to  recognize  coliforms  on  membrane  filters. 
(Moore-SRC). 
W8 1-04004 


during  implementation  of  standards  contained  in 
Decision  1485  are  available.  This  report  sumrna- 
rizes  Delta  water  quality  conditions  in  1979,  which 
generally  were  found  to  be  excellent.  Most  of  the 
applicable  water  quality  standards  were  met  by 
wide  margins.  Although  1979  was  classified  as  a 
dry  year,  all  of  the  standards  which  would  have 
been  applicable  during  a  wet  year  were  or  could 
have  been  met,  with  the  exception  of  wet  year 
standards  for  May-July  Delta  outflows  and  west- 
ern Delta  agricultural  supplies  for  about  the  last 
month  of  the  summer  irrigation  season.  These 
good  quality  conditions  were  due  largely  to  uncon- 
trolled Delta  outflows  which  occurred  from  Janu- 
ary through  mid-April,  in  May,  and  from  early 
October  through  December.  Also  described  in  the 
report  are  water  quality  standards  for  municipal 
and  industrial  supply,  agricultural  supply,  and  fish 
and  wildlife  protection.  (Garrison-Omniplan) 
W8 1-04027 


MONITORING  OF  POLLUTANTS  IN  WASTE 
WATER,  SEWAGE,  AND  SEDIMENT, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

R.  Young,  E.  Shiroma,  J.  Demetriou,  D.  Wong, 
and  S.  Artman. 

Technical  Memorandum  Report  No  61,  Decem- 
ber, 1980.  37  p,  5  Fig,  24  Tab,  21  Ref 

Descriptors:  'Hawaii,  'Pollutant  identification, 
♦Bioindicators,  'Water  pollution  sources,  'Waste 
water,  'Sewage  bacteria.  Contaminants,  Outfall 
sewers.  Pesticide  residues.  Water  pollution  effects. 
Effluents,  Chlorinated  hydrocarbons.  Heavy 
metals. 

Concentrations  of  heavy  metals  and  chlorinated 
hydrocarbons  in  sewage  effluent  in  Honolulu  were 
monitored  in  this  two-part  study.  Part  I  discusses 
samples  collected  quarterly  from  Waipahu  Inciner- 
ator quench  water  and  from  Sand  Island  and 
Honolulu  waste  water,  which  were  analyzed  for 
fifteen  substances  related  to  both  toxicants.  Semi- 
annual sediment  samples  from  the  old  and  new 
Sand  Island  outfall  sites  were  also  examined.  Based 
on  the  results  of  this  work,  there  appears  to  be  no 
significant  or  alarming  level  of  the  examined  sub- 
stances in  the  waste  waters  or  sediments  compared 
to  data  from  the  literature  or  from  other  Hawaiian 
waste  waters  and  sediments.  In  Part  II,  levels  of  an 
expanded  list  of  pollutants  were  also  reported  to  be 
extremely  low.  These  65  substances,  named  'prior- 
ity pollutants'  by  the  U.S.  Environmental  Protec- 
tion Agency,  were  analyzed  by  city  laboratory 
personnel  with  the  assistance  of  project  staff 
Twenty-four  flow-weighted  composites  were  col- 
lected for  the  analysis  of  pesticides,  metals,  and 
base-neutral  extractable  compounds.  Grab  samples 
were  collected  for  the  determination  of  phenols, 
cyanides,  and  volatile  organics.  Acid  extractable 
compounds  (phenols)  were  not  detected  in  all 
waste  water  (<  0.1  micrograms  per  liter),  and  only 
a  few  base-neutral  extractables  were  detected.  Pes- 
ticides detected  were  dieldrin  in  the  Mokapu  and 
Waianae  effluents  and  demeton  in  the  Waianae 
effluent.  Overall,  the  levels  of  priority  pollutants 
were  extremely  low  as  expected.  (Garrison-Omni- 
plan) 
W8 1-04030 


DELTA  WATER  QUALITY  CONDITIONS-IM- 
PLEMENTATION OF  WATER  QUALITY 
STANDARDS  OF  DECISION  1485,  CALENDAR 
YEAR  1979. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

Staff  Report,  March,  1980.  21  p,  10  Fig,  1  Plate. 

Descriptors:  'California,  'Deltas,  'Water  quality 
standards,  'Saline-freshwater  interfaces,  Water 
quahty  control.  Saline  water  intrusion,  Conductiv- 
ity, Chlorides,  Water  quality  management.  Annual 
runoff.  Intake  gates.  Data  collections,  Fish  popula- 
tions, Wildlife  conservation. 

In  adopting  Decision  1485,  the  State  Water  Re- 
sources Control  Board  set  specific  Delta  water 
quality  standards  as  conditions  in  permits  of  the 
federal  Central  Valley  Project  and  State  Water 
Project.  Under  this  program,  monitoring  reports 
and  information  on  Delta  water  quality  conditions 


DETERMINATION  OF  CHROMIUM(VI)  IN 
WATER  BY  LOPHINE  CHEMILUMINES- 
CENCE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Chemistry. 
D.  F.  Marino,  and  J.  D.  Ingle. 
Analytical  Chemistry,  Vol  53,  No  2,  p  294-298, 
February,  1981.  4  Fig,  4  Tab,  33  Ref 

Descriptors:  'Analytical  methods,  'Chromium, 
Trace  elements,  Chemiluminescence,  Water  qual- 
ity, Sampling,  Pollutant  identification. 

The  usefulness  of  the  lophine-Cr(VI)  chemilu- 
minescence reaction  for  determining  Cr(VI)  con- 
centrations in  natural  waters  was  investigate.  The 
method  proved  to  be  rapid,  sensitive,  and  specific 
for  real  samples.  The  method  is  usable  directly 
without  sample  cleanup  as  a  rapid  screening  test  to 
evaluate  whether  water  samples  contain  amounts 
close  to  the  recommended  50  microgram/liter  limit 


of  Cr(Vl)  for  drinking  water.  A  more  accurate 
value  can  then  be  determined,  using  cleanup  proce- 
dures, if  the  original  estimate  suggests  this  is  neces- 
sary. Preconcentration  should  be  used  to  determine 
accurately  Cr(VI)  levels  below  1  microgram/liter. 
The  use  of  an  ion  exchange  resin  for  sample  prepa- 
ration allows  the  isolation  or  preconcentration  of 
Cr(VI)  from  its  potential  interferents  in  less  than  15 
min.  The  limit  of  detection  of  Cr(VI)  is  0.3  micro- 
gram/liter without  preconcentration  and  0.015  mi- 
crogram/liter with  a  20-fold  preconcentration. 
(Baker-FRC) 
W8 1-04058 


CLEANING  METHODS  FOR  POLYTHENE 
CONTAINERS  PRIOR  TO  THE  DETERMINA- 
TION OF  TRACE  METALS  IN  FRESHWATER 
SAMPLES, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  En- 
vironmental Sciences. 
D.  P.  H.  Laxen,  and  R.  M.  Harrison. 
Analytical  Chemistry,  Vol  53,  No  2,  p  345-350, 
February,  1981.  2  Fig,  10  Tab,  24  Ref 

Descriptors:  'Trace  elements,  'Metals,  'Sampling, 
Analytical  techniques.  Sample  containers.  Water 
analysis,  'Pollutant  identification. 

The  determination  of  heavy  metals  in  water  pre- 
sents certain  problems.  These  contaminaiits  are 
usually  present  at  so  low  a  level  that  contamination 
of  the  sample  during  the  analytical  procedure  can 
become  significant.  Various  methods  for  cleaning 
of  sample  containers  with  nitric  acid,  detergent  and 
perchloric  acid  are  compared  to  provide  a  more 
rational  basis  for  the  selection  of  a  particular  pro- 
cedure. Based  on  this  study  it  is  recommended  that 
a  48  hr  soak  with  10%  nitric  acid  be  used  for  both 
the  preliminary  cleaning  of  new  bottles  and  routine 
cleaning.  The  results  also  support  the  suitability  of 
polythene  sample  bottles  for  the  collection  and 
storage  of  freshwater  samples  prior  to  analysis  for 
trace  metals  such  as  zinc,  cadmium,  lead,  and 
copper.  (Baker-FRC) 
W8 1-04059 


DETERMINATION  OF  'INORGANIC 

ARSENIC(III)  AND  ARSENIC(V),  'METHY- 
LARSENIC  AND  'DIMETHYLARSENIC  SPE- 
CIES BY  SELECTIVE  HYDRIDE  EVOLUTION 
ATOMIC  ABSORPTION  SPECTROSCOPY, 
Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

A.  G.  Howard,  and  M.  H.  Arbab-Zavar. 
Analyst,  Vol  106,  No  1259,  p  213-220,  February, 
1981.  5  Fig,  5  Tab,  19  Ref. 

Descriptors:  'Arsenic,  'Arsenic  compounds, 
♦Water  analysis,  'Pollutant  identification.  Analyt- 
ical techniques.  Spectroscopy,  Metals,  Chemical 
interference. 

Arsenic  in  inorganic  and  organic  forms  was  deter- 
mined by  reduction  with  sodium  tetrahydroborate 
(III)  to  the  respective  arsines,  selectively  volatiliz- 
ing into  a  heated  quartz  atomizer  tube  and  detect- 
ing with  atomic  absorption  spectroscopy.  This 
method  is  applicable  to  the  analysis  of  water  and 
sediments.  In  a  10  ml  sample,  the  detection  limit 
was  0.025  ng  arsenic  per  ml.  At  low  pH  (1  M  HCl), 
arsenic(3-t-),  arsenic(5  +  ),  methyl  arsine  and  di- 
methyl arsine  are  reduced.  At  pH  5  only  ar- 
senic(3-f)  is  reduced,  allowing  differentiation  be- 
tween species.  Interference  (depression  of  results) 
was  produced  by  silver(l -h),  gold(34-),  chromi- 
um(6-l-),  iron(2  +  ),  iron(3-|-),  germanium(4 -I- ), 
molybdenum(6  +  ),  antimony(3  +  ),  antimony(5  +  ), 
tin(2-f),  manganese(7-(-),  and  nitrate.  Pumped  ad- 
dition of  EDTA  before  reduction  masked  interfer- 
ences in  some  cases.  (Cassar-FRC) 
W8 1-04060 


DISCREPANCIES  BETWEEN  THE  02  AND  14- 
C  METHODS  FOR  MEASURING  PHYTO- 
PLANKTON  GROSS  PHOTOSYNTHESIS  AT 
LOW  LIGHT  LEVELS, 

Arthus  Amtsvandvaesen  (Denmark). 

J.  M.  Andersen,  and  K.  Sand-Jensen. 

Oikos,  Vol  35,  p  359-364,  November,  1980.  3  Fig, 

26  Ref 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


Descriptors:  'Water  quality,  *Phytoplankton, 
•Light  intensity,  Aquatic  miroorganisms.  Aquatic 
environment.  Photosynthesis,  Carbon- 14. 

The  oxygen  and  carbon-14  techniques  for  deter- 
mining gross  primary  production  of  phytoplankton 
were  compared  under  different  light  levels  in  field 
incubations  in  eutrophic  Frederiksborg  Slotsso  and 
in  laboratory  experiments.  The  gross  oxygen  pro- 
duction divided  by  carbon  fixation  ranged  between 
1.14  and  1.35  at  light  saturation.  At  low  intensities 
of  light  this  quotient  increased  to  values  ranging 
from  2  to  8.  This  finding  is  ascribed  to  an  underes- 
timation of  gross  photosynthesis  by  C-14  fixation 
rates  due  to  reassimilation  of  respired  carbon  diox- 
ide. This  reassimilation  is  significant  at  low  levels 
of  light  intensity.  It  is  suggested  that  the  gross 
photosynthesis  from  carbon-14  fixation  rates  may 
be  estimated  by  adding  the  same  value  at  each  light 
intensity  down  to  the  compensation  point  instead 
of  using  a  constant  multiplication  factor.  (Baker- 
FRC) 
W8 1-04062 


AN  EXTRACTION-SPECTROPHOTOMETRIC 
METHOD  FOR  THE  DETERMINATION  OF 
NON-IONIC  SURFACTANTS, 

Sydney  Univ.  (Australia). 

P.  T.  Crisp,  J.  M.  Eckert,  N.  A.  Gibson,  and  I.  J. 

Webster. 

Analytica  Chimica  Acta,  Vol  123,  p  355-357,  1981. 

1  Tab,  2  Ref 

Descriptors:  'Spectrophotometry,  'Surfactants, 
Analytical  techniques,  'Pollutant  identification, 
Detergents,  Organic  compounds,  Surface  waters. 

Nonionic  surfactants  were  detected  in  fresh  water, 
estuarine,  and  sea  water  samples  to  a  lower  limit  of 
15  micrograms  per  liter  (as  Triton  X-100)  in  a  150 
ml  sample.  The  samples  were  extracted  into  1,2- 
dichlorobenzene  with  a  reagent  composed  at  zinc 
sulfate  heptahydrate,  potassium  thiocyanate,  and 
potassium  acetate.  Absorbance  was  measured  by 
spectrophotometer  at  560  nm  after  addition  of  l-(2- 
pyridylazo)-2-naphthol  and  triethanolamine.  Sul- 
fide interference  can  be  prevented  by  addition  of  1 
ml  of  3%  hydrogen  peroxide  solution;  Fe(3-|-)  and 
Al(3  +  )  interference,  by  EDTA.  (Cassar-FRC) 
W8 1-04069 


DETERMINATION  OF  SELENIUM  IN  WATER 
SAMPLES  BY  MOLECULAR  EMISSION 
CAVITY  ANALYSIS  AFTER  COPRECIPITA- 
TION, 

Thessaloniki   Univ.,    Salonika   (Greece).    Lab.    of 

Analytical  Chemistry. 

Th.  A.  Kouimtzis,  M.  C.  Sofoniou,  and  I.  N. 

Papadoyannis. 

Analytica  Chimica  Acta,  Vol  123,  p  315-317,  1981. 

1  Tab,  8  Ref 

Descriptors:  'Selenium,  'Water  analysis,  'Pollut- 
ant identification.  Analytical  techniques,  Metals, 
Chemical  precipitation. 

Selenium  in  the  0.2-5  ppb  concentration  range  was 
determined  in  spiked  distilled  water  and  spiked  sea 
water  samples.  The  method  involves  coprecipita- 
tion  of  the  selenite  form  with  hydrated  iron  (III) 
oxide,  dissolving  in  HCl,  reprecipitation  as  elemen- 
tal selenium,  and  determination  by  molecular  emis- 
sion cavity  analysis.  Detection  limit  is  0.2  ppb,  in  a 
250  ml  water  sample.  If  the  selenium  concentration 
is  greater  than  5  ppb,  the  coprecipitation  step  is 
unnecessary.  (Cassar-FRC) 
W8 1-04070 


DETERMINATION  OF  COPPER  BY  ANODIC 
STRIPPING  VOLTAMMETRY:  ANOMALOUS 
BEHAVIOR  IN  SEA  WATER, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Chemistry. 

R.  J.  Siebert,  and  D.  N.  Hume. 

Analytica  Chimica  Acta,  Vol  123,  p  335-338,  1981. 

1  Fig,  4  Ref 

Descriptors;  'Sea  water,  'Copper,  'Pollutant  iden- 
tification. Heavy  metals,  Metals,  Analytical  tech- 
niques. Lead.  Copper,  Trace  elements. 


Repeated  determinations  of  copper  in  raw  sea 
water  by  the  anodic  stripping  voltammetric 
method  showed  increasingly  smaller  peaks  after 
several  cycles  of  plating  and  stripping  using  a  Hg- 
coated  graphite  electrode.  Cadmium  and  lead  did 
not  show  this  effect.  Copper  peaks  also  decreased 
upon  cycling  when  NaCl  was  substituted  for  sea 
water.  However,  KN03  solutions  and  seawater 
acidified  to  pH  3.0  produced  normal  results.  Small- 
er (5  ml)  samples  showed  a  larger  drop  in  peak 
height  than  larger  samples  (25-50  ml).  Apparently 
the  stripping  operation  is  more  severely  influenced 
by  sea  water  than  is  the  plating  step.  The  formation 
of  a  Cu(-f)  electro-inactive  substance  adhering  to 
the  electrode  surface  is  believed  responsible  for  the 
anomaly.  (Cassar-FRC) 
W81-04071 


UREA-LYSINE  METHOD  FOR  RECOVERY  OF 
ENTEROVIRUSES  FROM  SLUDGE, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 
and  Cell  Science. 

S.  R.  Farrah,  P.  R.  Scheuerman,  and  G.  Bitton. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  2,  p  455-458,  February,  1981.  3  Tab,  14  Ref 

Descriptors:  'Viruses,  'Sludge,  'Urea-lysine 
method,  'Flocculation,  'Pollutant  identification, 
Analytical  techniques. 

A  procedure  was  developed  to  recover  enterovir- 
uses (polio-,  echo-,  and  Coxsackieviruses)  from 
several  types  of  sludge:  wasted  sludge,  aerobically 
digested  sludge,  and  mixed  liquor  suspended  solids. 
Added  enteroviruses  and  indigeneous  viruses  were 
recovered  by  treating  sludge  floes  with  M  urea- 
0.05  M  lysine  (pH  9),  and  the  pH  was  adjusted  to 
greater  than  8.8  by  addition  of  1  M  lysine  (pH 
11.5).  After  centrifugation  and  neutralizatin  with 
lysine  (pH  2),  addition  of  0.005  M  aluminum  chlo- 
ride and  sodium  carbonate  produced  aluminum 
hydroxide  floes  on  which  viruses  were  absorbed. 
EDTA-beef  extract  (pH  9)  was  used  to  dissolve 
the  floes,  and  viruses  were  further  concentrated  by 
reflocculation.  The  method  has  several  disadvan- 
tages-several steps  are  involved,  urea-lysine  may 
inactivate  the  virus  with  time,  and  freshly  prepared 
urea-lysine  solutions  are  required.  Advantages  of 
the  method  are  small  sample  volume,  the  fact  that 
viruses  in  floes  can  be  distinguished  from  those  in 
sludge  liquor,  and  its  usefulness  in  a  variety  of 
sludge  types.  (Cassar-FRC) 
W8 1-04106 


DETERMINATION  OF  GERMANIUM  IN  NAT- 
URAL WATERS  BY  GRAPHITE  FURNACE 
ATOMIC  ABSORPTION  SPECTROMETRY 
WITH  HYDRIDE  GENERATION, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 

M.  O.  Andreae,  and  P.  N.  Froelich. 
Analytical  Chemistry,  Vol  53,  No  2,  p  287-291, 
February,  1981.  4  Fig,  2  Tab,  12  Ref 

Descriptors:  'Germanium,  'Analytical  techniques, 
'Water  quality  control,  Sampling,  Spectrometry, 
'Pollutant  identification. 

The  combination  of  hydride  generation  and  cold 
trapping  for  sample  enrichment  with  two  detection 
systems  was  investigated  for  determination  of  ger- 
manium in  natural  waters.  One  of  the  detection 
systems  was  the  quartz  cuvette  burner  atomic  ab- 
sorption detector  used  previously  for  the  detection 
of  arsenic  and  tin.  The  other  detection  system  was 
a  modification  of  the  Perkin-Elmer  HGA  400 
graphite  furnace  atomizer.  The  germanium  is  re- 
duced by  sodium  borohydride  to  germane,  stripped 
from  solution  by  a  helium  gas  stream,  and  collect- 
ed in  a  liquid-nitrogen-cooled  trap.  It  is  released  by 
heating  rapidly,  and  enters  a  modified  graphite 
furnace  synchronized  to  reach  the  analysis  tem- 
perature of  2600  degrees  C  before  arrival  of  the 
germane  peak.  The  atomic  absorption  peak  is  re- 
corded and  electronically  integrated.  The  absolute 
detection  limit  is  140  pg  germanium.  The  concen- 
tration limit  of  detection  is  0.56  ng/liter  for  a  250 
ml  sample.  (Baker-FRC) 
W81-04113 


SAMPLE  CONTAINERS  FOR  TRACE  ANALY- 
SIS OF  DISSOLVED  OXYGEN,  HYDROGEN, 
AND  CARBON  DIOXIDE  IN  WATER, 

Westinghouse  Research  and  Development  Center, 

Pittsburgh,  PA. 

A.  Pebler. 

Analytical  Chemistry,  Vol  53,  No  2,  p  361-362, 

February,  1981.  1  Tab,  3  Ref 

Descriptors:  'Trace  elements,  'Analytical  meth- 
ods, 'Sampling,  Carbon  dioxide,  Hydrogen, 
Oxygen,  Gases,  'Water  analysis,  'Pollutant  identi- 
fication. 

A  test  program  was  undertaken  to  search  for  less 
reactive  container  materials  and  test  pretreatment 
processes  that  inactivate  container  surfaces  toward 
reaction  with  water  and  oxygen.  It  was  determined 
that  fresh  304  SS  sample  containers  readily  react 
with  dissolved  oxygen.  As-received  low-carbon 
304L  SS  containers  are  significantly  less  reactive. 
New  316  SS  and  Monel  containers  showed  little  or 
no  reaction  with  oxygen  at  room  temperature. 
Stainless  steel  containers  are  rendered  sufficiently 
passive  by  passivation  in  high-temperature  alkaline 
water  or  dry  steam.  Dissolved  oxygen  can  be  kept 
in  such  containers  and  heated  briefly  to  as  high  as 
150  C  without  loss.  The  generation  of  corrosion 
hydrogen  as  well  as  carbon  dioxide  and  hydrocar- 
bons, presumably  by  reaction  of  water  with  car- 
bides, can  simultaneously  be  eliminated.  (Baker- 
FRC) 
W81-04114 


PRECONCENTRATION  OF  TRACE  METALS 
IN  ENVIRONMENTAL  AND  BIOLOGICAL 
SAMPLES  BY  CATION  EXCHANGE  RESIN 
FILTERS  FOR  X-RAY  SPECTROMETRY, 

National  Bureau  of  Standards,  Washington,  DC. 
H.  Kingston,  and  P.  A.  Pella. 
Analytical  Chemistry,  Vol  53,  No  2,  p  223-227, 
February,  1981.  3  Fig,  4  Tab,  31  Ref 

Descriptors:  'Chesapeake  Bay,  'Trace  elements, 
'Analytical  techniques.  Sampling,  Cation  ex- 
change, Preconcentration,  Sea  water.  Resins, 
Filers,  X-ray  spectrometry,  'Pollutant  identifica- 
tion. 

The  application  of  the  SA-2  resin-loaded  filter 
technique  to  the  XRF  analysis  of  selected  elements 
in  a  variety  of  samples  at  concentrations  as  low  as 
1  ppb  is  described.  Seawater  from  the  Chesapeake 
Bay  is  included  as  one  of  the  samples.  The  results 
of  the  seawater  analysis  for  Ni,  Mn,  Zn,  Cu,  and 
Pb  were  in  agreement  with  those  from  other  work- 
ers to  within  5%.  The  amounts  of  copper,  zinc, 
nickel,  and  manganese  collected  on  one  filter 
ranged  from  1  to  5  micrograms,  which  corre- 
sponds to  a  concentration  level  of  1-5  ppb  in  the 
seawater.  Iron  could  not  be  measured  at  this  level 
due  to  the  poor  reproducibility  of  the  iron  blank  in 
the  filters  even  after  repeated  washings.  These 
results  indicate  that  preconcentration  of  at  least  1 
liter  of  seawater  provided  sufficiently  high  elemen- 
tal mass  loading  on  these  filters  for  quantitation. 
(Baker-FRC) 
W8 1-041 15 


APPLICATION  OF  GAS  CHROMATOGRAPHY 
ON  GLASS  CAPILLARY  COLUMNS  TO  THE 
ANALYSIS  OF  HYDROCARBON  POLLUT- 
ANTS FROM  THE  AMOCO  CADIZ  OIL  SPILL, 

Laboratoire  de  Chromatographie,  Brest  (France). 

Faculte  de  Medecine. 

F.  Berthou,  Y.  Gourmelun,  Y.  Dreano,  and  M.  P. 

Friocourt. 

Journal  of  Chromatography,  Vol  203,  p  279-292, 

January,  1981.  8  Fig,  1  Tab,  20  Ref 

Descriptors:  'Oil  spills,  'Chromatography,  'Gas 
chromatography,  'Organic  compounds.  Pollutant 
identification,  Amoco  Cadiz,  Oil  pollution,l  Ana- 
lytical techniques,  'France,  Coasts,  Indicators, 
Oysters,  Aquatic  life.  Marine  anaimals,  Aromatic 
comounds.  Persistence. 

Hydrocarbons  from  the  Amoco  Cadiz  oil  spill  off 
the  Breton  Coast  in  1978  were  effectively  analyzed 
in  the  environment  and  in  the  biota  by  gas  chroma- 
tography, varied  according  to  need.  High  perform- 


14 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


ance  gas  chromatography  was  the  most  suitable 
method  for  rapid  analysis  of  oil  composition  for  a 
few  weeks  after  the  spill  while  the  oil  was  fluid  and 
before  the  bulk  of  the  volatiles  evaporated.  Trace 
level  analysis  of  hydrocarbons  in  oyster  was  im- 
proved by  using  perdeuterated  hydrocarbons  as 
interval  standards  and  a  glass  capillary  column. 
Effective  lipid  extraction  and  cleanup  procedures 
were  needed.  The  very  persistent  dibenzothio- 
phene  derivatives  (especially  the  diand  trimethyl) 
were  recommended  as  long-term  indicators  of  pol- 
lution. Gas  chromatography  with  flame  photomet- 
ric determination,  mass  spectrometry,  and  normal 
phase  high  performance  liquid  chromatography 
were  used  in  this  analysis.  (Cassar-FRC) 
W81-04125 


EVALUATION  OF  BONDED  PHASES  FOR 
THE  HIGH-PERFORMANCE  LIQUID  CHRO- 
MATOGRAPHIC DETERMINATION  OF  PO- 
LYCYCLIC  AROMATIC  HYDROCARBONS  IN 
EFFLUENT  WATERS, 

Esso  Petroleum  Co.  Ltd.,  Abingdon  (England). 
R.  Amos. 

Journal  of  Chromatography,  Vol  204,  p  469-478, 
1981.  14  Tab,  18  Ref 

Descriptors:  *Polycyclic  aromatic  hydrocarbons, 
•Chromatography,  Organic  compounds.  Aromatic 
compounds.  Pollutant  identification.  Analytical 
techniques.  Water  analysis,  'Effluents,  'Oil  indus- 
try. Waste  water,  'Hydrocarbons. 

Polycyclic  aromatic  hydrocarbons  in  refinery  ef- 
fluent water  were  determined  by  high  performance 
liquid  chromatography  using  30  different  chemi- 
cally-bonded stationary  phases.  HC-ODS-Sil-X 
from  Perkin  Elmer  Co.,  an  octadecyl  reversed- 
phase  material,  separated  all  components  of  inter- 
est so  that  0.01  micrograms  per  liter  of  each  poly- 
cyclic aromatic  hydrocarbon  on  the  WHO  and 
EPA  lists  could  be  detected.  An  additional  5  mate- 
rials successfully  separated  a  perylene- 
benzo(alpha)pyrene  mixture  in  30  minutes  to  a 
resolution  of  1.5,  using  isocratic  elution  with  aque- 
ous acetonitrile  as  the  mobile  phase.  (Cassar-FRC) 
W81-04126 


GAS  CHROMATOGRAPHIC  INVESTIGATION 
OF  RAW  WASTEWATER  FROM  COAL  GASI- 
FICATION, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

S.  K.  Gangwal. 

Journal  of  Chromatography,  Vol  204,  p  439-444, 

1981.  2  Fig,  2  Tab,  11  Ref. 

Descriptors:  *Gas  chromatography,  •Polycyclic 
aromatic  hydrocarbons,  *Fuels,  Coals,  Organic 
compounds,  Waste  water,  'Pollutant  identification. 
Water  analysis,  Analytical  techniques,  Chromato- 
graphy, Synthetic  fuels.  Industrial  wastes,  'Coal 
gasification. 

Gas  chromatography  was  used  to  characterize  po- 
lycyclic aromatics  in  raw  waste  water  from  a 
fixed-bed  laboratory  coal  gasification  process  using 
bituminous  coal  and  lignite  coal.  Chromatographic 
profiles  and  lists  of  compounds  detected  were 
listed.  Concentrations  of  several  polycyclic  aroma- 
tic hydrocarbons  in  the  raw  waste  water  far  ex- 
ceeded the  maximum  levels  expected  to  produce 
no  adverse  health  effects.  Two  systems  were  used 
to  quantify  the  tars:  (1)  flame  ionization  detector 
and  flame  photometric  detector,  effective  for 
sulfur  heterocyclics  an  polycyclic  aromatics,  and 
(2)  flame  ionization  detector  and  nitrogen-phos- 
phorus detector,  effective  for  nitrogen  heterocy- 
clics and  polycyclic  aromatics.  (Cassar-FRC) 
W81-04127 


MEASUREMENT  OF  PLANKTONIC  BACTE- 
RIAL PRODUCTION  IN  AN  OLIGOTROPHIC 
LAKE, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Eco- 
systems Center. 

M.  J.  Jordan,  and  G.  E.  Likens. 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
719-732,  July,  1980.  6  Fig,  4  Tab,  64  Ref 


Descriptors:  'Lakes,  'Primary  productivity,  'He- 
terotrophic bateria,  Aquatic  productivity.  Organic 
carbon.  Fluctuations,  Seasonal  variations,  Biomass, 
Bacteria,  Membrane  filters,  Plankton,  Respiration, 
'Mirror  Lake,  New  Hampshire. 

The  planktonic  heterotrophic  bacteria  production 
of  Mirror  Lake,  New  Hampshire,  was  determined 
by  several  different  techniques  from  October  1974 
to  September  of  1976.  Depending  upon  organic 
carbon  fluxes  and  the  sum  of  bacterial  bases,  pro- 
duction ranged  from  3  to  8  g  C/sq  m/year.  These 
results  were  in  close  agreement  with  the  estimate 
of  6.5  +  or  -  1.8  obtained  by  the  sulfate  method. 
Differential  filtration  with  Nucleopore  filters 
showed  that  only  16%  of  the  total  sulfate  uptake 
was  due  to  bacteria.  Overestimats  in  production 
resulted  when  dark  carbon  dioxide-carbon  uptake 
by  bacteria  was  taken  as  6%  of  the  heterotrophic 
bacterial  productions.  Of  the  total  autochthonous 
plus  allochthonous  organic  carbon  inputs  to  Mirror 
Lake,  11-31%  was  contributed  by  the  annual 
carbon  flux  through  planktonic  bacteria.  Hetero- 
trophic planktonic  bacteria  doubling  times  ranged 
from  1.2  days  in  September  to  over  100  days  in 
February.  (Geiger-FRC) 
W81-04129 


RADIOACriVELY  LABELING  OF  NATURAL 
ASSEMBLAGES  OF  BACTERIOPLANKTON 
FOR  USE  IN  TROPHIC  STUDIES, 

California  Univ.,  San  Diego,  La  JoUa.  Inst,  of 
Marine  Resources. 

J.  T.  Hollibaugh,,  J.  A.  Fuhrman,  and  F.  Azam. 
Limnology  and  Oceanography,  Vol  25,  No  1,  p 
172-181,   January,    1980.   3   Fig,   3  Tab,    17  Ref 

Descriptors:  'Marine  bacteria,  'Trophic  level, 
Bioindicators,  Radiochemical  analysis.  Plankton, 
Biomass,  Analytical  techniques.  Tracers. 

A  study  was  performed  to  develop  a  method  that 
could  be  used  to  measure  the  rates  at  which  the 
biomass  of  natural,  unattached  bacteria  is  turned 
over  by  bacteriovores  in  plankton  communities. 
Tritium-labeled  thymidine  was  employed  as  a 
tracer  because  thymidine,  due  to  its  incorporation 
into  DNA,  would  provide  the  metabolic  conserva- 
tion required.  Tritiated  thymidine  is  available  in 
high  specific  activity,  so  that  highly  labeled  bac- 
trial  assemblages  can  be  obtained,  increasing  the 
sensitivity  and  precision  of  the  method.  This 
method  avoided  the  problem  of  loss  of  label  during 
short  term  feeding  experiments.  Highly  labeled 
bacterial  allowed  the  measurement  of  grazing  by 
microzooplankton  with  clearance  rates  as  low  as  1 
microliter/individual/day.  (Baker-FRC) 
W81-04147 


SECCHI  DISK  AND  CHLOROPHYLL, 

Washington  Univ.,  Seattle.  Dept.  of  Zoology. 
W.  T.  Edmondson. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 
378-379,  March,  1980.  4  Ref 

Descriptors:  'Secchi  Disks,  'Light  penetration, 
'Chlorophyll,  'Plankton,  'Turbidity,  Analytica 
techniques.  Instrumentation,  Optical  properties. 
Limnology,  Particle  size,  Eutrophication,  Algae, 
Phytoplankton. 

Secchi  disk  transparency  and  chlorophyll  content 
are  not  always  related.  Correlation  is  accidental 
because  cell  size  and  chlorophyll  content  are  gen- 
erally within  a  limited  range.  Light  attentuation  is 
more  closely  related  to  the  surface  area  of  particles 
than  to  thier  volume.  Deep  Secchi  disk  values  have 
been  associated  with  high  chlorophyll  values  in  the 
presence  of  high  populations  of  Anabaena  or 
Aphanizomenon.  Nevertheless,  the  Secchi  disk  is  a 
useful  tool  in  limnology,  particularly  in  communi- 
cating lake  quality  to  the  public,  which  is  con- 
cerned with  transparency,  and  in  measuring  visibil- 
ity of  prey  to  predator.  (Casser-FRC) 
W81-04148 


PHOSPHATE  INTERFERENCE  IN  THE  CAD- 
MIUM REDUCTION  ANALYSIS  OF  NITRATE, 

California  Univ.,   San   Diego,   La  JoUa.   Inst,   of 
Marine  Resources. 


R.  J.  Olson. 

Limnology  and  Oceanography,  Vol  25,  No  4,  p 

758-760,  July,  1980.  2  Fig,  1  Tab,  4  Ref 

Descriptors:  'Separation  techniques,  'Phosphates, 
'Seawater,  Pollutant  identification,  'Nitrates,  Oxi- 
dation, Cadmium,  Copper,  Nitrite,  Optical  proper- 
ties. 

Cadmium  or  cadmium-copper  systems  are  com- 
monly used  in  the  analysis  of  nitrate  in  natural 
water  samples.  A  continuous  analysis  of  filtered 
surface  seawater  enriched  with  15  micromoles  of 
nitrate  with  varying  additions  of  phosphate 
showed  that  phosphate  at  2.5  micromoles  de- 
creased the  reduction  of  nitrate  by  10%  and  at  25 
micromoles  by  40%.  This  interference  depended 
on  the  age  of  the  reductors  and  reagents  and  was 
gradual  and  revesible.  Since  the  interference  is 
difficult  to  corret  for,  samples  should  be  diluted  to 
minimize  phosphate  levels.  Testing  of  the  columns 
periodically  for  phosphate  interference  and  replac- 
ing columns  when  necessary  are  also  recommend- 
ed. (Geiger-FRC) 
W81-04150 


PHYSIOLOGICAL  ALTERATIONS  OF  VEGE- 
TATIVE MICROORGANISMS  RESULTING 
FROM  CHLORINATION, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Chemical  and  Environmental  Engineering. 

C.  N.  Haas,  and  R.  S.  Engelbrecht. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  7,  p  1976-1989,  July,  1980.  8  Fig,  3 

Tab,  45  Ref 

Descriptors:  'Microorganisms,  'Chlorination, 
'Water  quality,  Coliforms,  Bacteria,  Enteric  bacte- 
ria, Yeasts,  Enteroviruses,  Viruses,  Measurement 
techniques,  Chlorination,  Toxicity,  'Bacterial  anal- 
ysis. Water  treatment,  Bioindicators. 

Fermentative  yeasts  and  Group  IV  atypical  acid- 
fast  bacteria  have  been  proposed  as  new  indicators 
of  disinfection  efficiency  to  supplement  or  replace 
coliforms  in  the  assessment  of  the  biological  health 
hazard,  particularly  from  enteric  viruses.  The  ef- 
fects of  free  available  chlorine  on  physiological 
processes  of  representative  organisms  from  the 
yeast,  acid-fast,  and  coliform  groups  were  deter- 
mined in  chlorine-demand-free  systems.  After  ex- 
posure to  chlorine,  leakage  of  ultraviolet-absorbing 
material  and  total  organic  carbon  from  the  test 
organisms  was  observed.  Exposure  to  chlorine  in- 
hibited respiration  under  certain  conditions,  altered 
cellular  potassium  uptake  and  retention,  and  dimin- 
ished the  rate  of  protein  and  DNA  synthesis.  Orga- 
nism survival  after  exposure  to  chlorine  was  corre- 
lated with  reversion  frequency.  Free  available 
chlorine  acts  at  or  near  the  cell  membrane,  as  well 
as  on  the  cell  DNA.  It  was  predicted  that  the  acid- 
fast  and  yeast  organisms  would  maintain  increased 
chlorine  resistance  as  compared  to  coliforms  under 
many  circumstances.  (Carroll-FRC) 
W81-04177 


DETERMINATION  OF  CYANIDES  AND 
THEOCYANATES  IN  WATER  BY  HEADSPACE 
GAS  CHROMATOGRAPHY  WITH  A  NITRO- 
GEN-PHOSPHORUS DETECTOR, 

Naples  Univ.  (Italy).  Chemical  Inst. 

G.  Nota,  V.  R.  Miragilia,  and  C.  Improta. 

Journal  of  Chromatography,  Vol.  207,  No.  1,  p  47- 

54,  March  6,  1981.  3  Fig,  7  Tab,  5  Ref 

Descriptors:  'Coke  oven  effluents,  'Water  analy- 
sis, 'Cyanide,  Thiocyanats,  'Pollutant  identifica- 
tion. Analytical  techniques,  Chromatography,  Gas 
chromatography. 

A  simple  method  for  determination  of  trace 
amounts  of  cyanide  and/or  thiocyanate  has  been 
applied  to  anlysis  of  coke  over  water  and  coke 
oven  waste  effluent  before  discharge  into  the  sea. 
Thiocyanates  area  reacted  with  phosphoric  acid 
and  bromine  water  to  form  cyanide.  After  transfor- 
mation of  the  cyanide  into  HCN  by  acidification, 
the  HCN  is  removed  by  the  headspace  technique, 
separated  by  gas  chromatograhy,  and  selectively 
detected  with  a  nirogen-phosphorus  detector.  The 
method,  which  can  be  easily  automated,  is  accurate 
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in  the  .01  to  100  ppm  range.  Since  cyanide  levels  in 
the  coke  effluent  waste  waters  were  on  the  order 
of  50-100  ppm,  samples  were  diluted  prior  to  anal- 
ysis. (Cassar-FRC) 
W81-04190 


DETERMINATION  OF  PRIORITY  POLLUT- 
ANT PHENOLS  IN  WATER  BY  HPLC, 

Altex  Scientific,  Berkeley,  CA. 

P.  A.  Realini. 

Journal  of  Chromatographic  Science,  Vol  9,  No  3, 

p   124-129,  March,   1981.  6  Fig,  5  Tab,   13  Ref 

Descriptors:  'Pollutant  identification,  'High  pres- 
sure liquid  chromatography,  *Phenols,  Separation 
techniques.  Industrial  wastes.  Pesticides,  Water 
analysis.  Waste  water  analysis.  Organic  wastes, 
•Chromatography. 

Phenols  are  often  detected  in  industrial  wastes  due 
to  their  widespread  use  as  intermediates  in  the 
production  of  such  products  as  plastics,  pesticides, 
drugs  and  dyes.  A  method  for  identifying  phenolic 
compounds  in  water  at  the  nanogram/liter  level  by 
high  pressure  liquid  chromatography  is  described. 
Eleven  standard  phenolic  compounds  were  sepa- 
rated using  a  MicroPak  5  micron  C18  column  with 
an  acetic  acid:water:acetonitrile  effluent.  A  two- 
step  extraction  with  methylene  chloride  using  a 
cationic  ion-pair  reagent  was  utilized  to  concen- 
trate the  samples,  and  identification  of  the  com- 
pounds was  accomplished  by  dual  UV  detection. 
Recoveries  for  ten  of  the  compounds  studied  were 
greater  than  90%.  Recovery  of  phenol  itself  was 
only  75%.  A  water  sample  collected  from  a  canal 
near  an  industrial  plant  was  spiked  with  4,6-dinitro- 
od-cresol  and  carried  through  the  sample  proce- 
dure. The  phenolic  compound  was  detected  at 
both  254  and  280  nanometers,  with  recoveries  of 
93%.  (Oeiger-FRC) 
W81-04191 


DETERMINATION  OF  THE  AQUATIC  HERBI- 
CIDE FLURIDONE  IN  WATER  AND  HYDRO- 
SOIL:  EFFECT  OF  APPLICATION  METHOD 
ON  DISSIPATION, 

Lilly  Research  Labs.,  Greenfield,  IN.  Agricultural 

Research  Div. 

S.  D.  West,  and  S.  J.  Parka. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol 

29,  No  2,  p  223-226,  March-April,  1981.  3  Fig,  4 

Tab,  8  Ref 

Descriptors:  'Fluridone,  *Fate  of  pollutants, 
'Degradation,  Pollutant  identification.  High  pres- 
sure liquid  chromatography.  Water  analysis.  Her- 
bicides, Chromatography,  Ponds,  Sediments,  Sepa- 
ration techniques. 

The  effect  of  application  technique  was  investigat- 
ed in  two  adjacent  ponds,  one  treated  with  0.84 
kilograms/ha  of  fluridone  on  the  surface  and  the 
other  with  the  same  level  of  herbicide  on  the 
bottom  of  the  pond.  The  half-life  of  fluridone  in 
the  pond  treated  on  the  surface  was  21  days,  while 
in  the  pond  treated  on  the  bottom,  the  half-life  of 
fluridone  was  26  days.  Similar  hydrosoil  fluridone 
residue  patterns  were  observed  for  both  ponds, 
with  no  detectable  residue  remaining  after  56  days. 
Fluridone  determinations  were  carried  out  by  re- 
verse-phase high  pressure  liquid  chromatography 
with  UV  detection  at  254  nanometers.  This  tech- 
nique eliminated  the  need  for  fluridone  bromina- 
tion  for  detection  by  electron  capture  gas  chroma- 
tography, while  allowing  direct  injection  of  fil- 
tered samples  into  the  high  pressure  liquid  chroma- 
fograph.  Some  water  samples  were  purified  by 
XAD-2  and  alumina  column  chromatography 
prior  to  high-pressure  liquid  chromatographic 
analysis.  (Geiger-FRC) 
W81-04192 


THE  POTENTIAL  OF  SATELLITE  AND  AIR- 
CRAFT REMOTE  SENSING  TECHNIQUES  TO 
MARINE  AND  COASTAL  POLLUTION  MONI- 
TORING 

Dundee  Univ.  (Scotland).  Tay  Estuary  Research 

Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-04206 


HIGH  PERFORMANCE  LIQUID  CHROMATO- 
GRAPHY OF  POLYCHLORO-2-(CHLORO- 
METHYL  SULPHONAMIDO)  DIPHENYL 
ETHERS  AND  THEIR  IMPURITIES  IN  THE 
MOTHPROOnNG  AGENT,  EULAN  WA  NEW, 
AND  IN  WATER, 

Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
D.  E.  Wells,  and  S.  J.  Johnstone. 
Journal  of  Chromatographic  Science,  Vol  19,  No 
3,  p  137-143,  March,  1981.  7  Fig,  5  Tab,  20  Ref. 

Descriptors:  'Pollutant  identification,  'High  per- 
formance liquid  chromatography,  'Insecticides, 
Water  analysis.  Separation  techniques.  Pesticides, 
Industrial  wastes.  Organic  wastes,  'Chromato- 
graphy, Hydrogen  ion  concentration. 

The  high-performance  liquid  chromatographic 
analysis  of  the  active  ingredients,  polychloro-2- 
(chloromethyl  sulphonamido)  diphenyl  ethers 
(PCSDs),  and  the  polychloro-2-amino  diphenyl 
ether  (PAD)  impurities  in  Eulan  WA  New  is  de- 
scribed. Samples  of  natural  waters  suspected  of 
containing  Eulan  WA  New  were  extracted  using 
DC  200-coated  polyurethane  foam  plugs.  The  ex- 
traction procedure  was  pH-dependent,  and  the  re- 
sulting plug  extract  was  cleaned  up  on  a  layered 
acidic  and  basic  alumina  column.  After  elution 
with  solvents  of  different  polarities  and  acidities, 
the  samples  were  blown  to  dryness  and  reconstitut- 
ed in  methanol  for  analysis  by  hi^h  performance 
liquid  chromatography.  Recoveries  of  PCSDs 
from  spiked  distilled  water  ranged  from  91  to  99%, 
while  those  of  the  PADs  ranged  from  80  to  116%. 
The  effects  of  solvent  composition,  pH,  column 
packing,  detector  wavelength,  and  the  use  of  an 
internal  standard  on  the  process  are  also  consid- 
ered. (Geiger-FRC) 
W8 1-04221 


IMPROVED  CLEANUP  TECHNIQUE  FOR  ES- 
TIMATION OF  ENDOSULFAN  RESIDUES 
FROM  FISH  TISSUES  UNDER  TROPICAL 
CONDITIONS, 

Nagarjuna  Univ.,  Nagarjunanagar  (India).  Dept.  of 

Zoology. 

D.  M.  R.  Rao. 

Journal  of  the  Association  of  Official  Analytical 

Chemists,  Vol  64,  No  2,  p  340-342,  March,  1981.  3 

Tab,  9  Ref 

Descriptors:  'Pollutant  identification,  'Endosul- 
fan,  'Separation  techniques.  Pesticides,  'Insecti- 
cides, Thin  layer  chromatography.  Fish  toxins. 
Column  chromatography,  Cleanup,  Agricultural 
runoff.  Organic  solvents. 

The  broad  spectrum  insecticide  endosulfan  has 
been  used  extensively  on  crops  in  recent  years, 
resulting  in  the  contamination  of  aquatic  systems. 
A  cleanup  method  is  described  for  the  determina- 
tion of  endosulfan  residues  in  the  tissues  of  tropical 
fish  by  thin  layer  chromatography.  After  liquid- 
liquid  extraction  with  a  hexane-acetonitrile  system, 
the  hexane  extract  is  added  to  a  partially  inactivat- 
ed Florisil  chromatographic  column.  Column 
eluates  are  separated  and  concentrated  before  anal- 
ysis by  thin  layer  chromatography.  When  the  co- 
lorimetric  method  of  Maitlen  et  al.  (1963)  is  uti- 
lized, the  minimum  detectable  limit  for  each  endo- 
sulfan isomer  in  fish  tissues  is  5  micrograms.  Using 
the  present  solvent  system,  the  two  isomers  present 
in  technical  endosulfan  may  be  separated  and  eval- 
uated individually  for  toxic  effects  to  fish.  (Geiger- 
FRC) 
W8 1-04225 


SUCCESSFUL  LABORATORY  ANALYSIS, 

J.  D.  Leach. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

62,  No.  11,  p  12-13,  February,  1981. 

Descriptors:  'Quality  control,  'Water  analysis. 
Feces,  Colifornms,  Bactria,  Sludge,  Biochemical 
oxygen  demand.  Chlorine,  Acidity,  Dissolved 
oxygen,  Sampling,  Laboratories,  Water  treatment 
facilities. 

Some  ideas  that  may  help  maintain  quality  control 
both  in  the  waste  water  laboratory  and  in  the  plant 
are   presented.    Sampling   is   the   most   important 


factor  in  laboratory  quality  control.  Consistent 
sampling,  though  difficult  to  accomplish  when 
samples  are  taken  by  operators  on  shiftwork,  is 
essential.  Various  methods  may  be  used  for  deter- 
mining pH  and  chlorine  residual  factors.  One  of 
the  largest  expenses  encountered  in  activated 
sludge  systems  is  the  maintenance  of  adequate  dis- 
solved oxygen  in  aeration  tanks  and  digesters. 
Analysis  of  solids  is  also  dependent  to  a  great 
extent  on  good  sampling  techniques.  Discussion  is 
also  given  to  BOD  determinations,  fecal  coliform 
counts,  and  microscopic  analyses  of  sludge.  The 
use  of  qualified  personnel  to  carry  out  the  procu- 
dures  correctly  is  essential.  (Baker-FRC) 
W8 1-04234 


MONFTORING  DISCHARGES, 

Louisiana  Tech  Univ.,  Ruston. 

For  primary  bibliographic  entry  see  Field  9A. 

W8 1-04243 


PRECONCENTRATION    OF    TRACE    METAL 
IONS     BY     COMBINED     COMPLEXATION- 
ANION  EXCHANGE.  PART  2.  COBALT,  ZINC, 
CADMIUM,  AND  LEAD  WITH  S-HYDROXY- 
QUINOLINE-5.SULFONIC  ACID, 
Wisconsin  Univ.-Oskosh.  Dept  of  Chemistry. 
D.  O.  Berge,  and  J.  E.  Going. 
Analytica  Chimia  Acta,  Vol  123,  p  19-24,  1981.  4 
Fig,  24  Ref. 

Descriptors:  'Metals,  'Trace  elements,  'Ion  ex- 
change, Analytical  techniques,  'Pollutant  identifi- 
cation, Cobalt,  Zinc,  Cadmium,  Lead,  Metals, 
Heavy  metals.  Anion  exchange. 

Trace  metals  may  be  determined  by  precomplexing 
with  8-hydroxyquinoline-S-$ulfonic  acid  and  con- 
centrating on  anion-exchange  resins.  At  optimum 
conditions  (pH  8,  ligand/metal  ratio  100:1,  sample 
volume  250  ml,  sample  cocentration  0.1  to  1  micro- 
mole)  the  divalent  ions  Co,  Zn,  Cd,  and  Pb  were 
all  retained  quantitatively  on  the  column.  Elution 
was  complete  with  1 1  ml  or  less  of  2  ml  nitric  acid 
for  Zn,  Cd,  and  Pb  and  12  M  HCl  and  2  M  nitric 
acid  for  Co.  Concentration  factors  were  25  for  the 
250  ml  sample  and  100  for  the  1  liter  sample. 
Ligand-loaded  resins  allowed  greater  than  99% 
recovery  for  all  metals.  These  are  useful  in  field 
studies  because  concentrated  metals  may  be  left  on 
the  columns  up  to  7  days  without  reducing  recov- 
ery. (Cassar-FRC) 
W8 1-04248 


THE  STRUCTURE  AND  WORK  OF  THE  DOE/ 
NWC  STANDING  COMMITTEE  OF  ANA- 
LYSTS, 

Department  of  the  Environment,  London  (Eng- 
land). Water  Pollution  Div. 
T.  A.  Dick. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  35,  No  1,  p  88-93,  January,  1981. 
Append. 

Descriptors:  'Organizations,  'Analytical  tech- 
niques, National  Water  Council,  'United  King- 
dom, Standing  Committee  of  Analysts,  'Water 
quality,  'Water  analysis. 

The  Standing  Committee  of  Analysts,  one  of  eight 
joint  technical  committees  of  the  Department  of 
the  environment  and  the  National  Water  Council 
(Great  Britain),  is  primarily  concerned  with  pub- 
lishing recommended  analytical  methods  for  exam- 
ination of  water  quality.  There  are  nine  working 
groups:  General  Principals  of  Sampling  and  Re- 
sults, Intrumentation  and  On-line  Analysis,  Empiri- 
cal and  Physical  Methods,  Metals  and  Metalloids, 
General  Non-metallic  Substances,  Organic  Impuri- 
tis.  Biological  Methods,  Sludge  and  Other  Solids 
Analysis,  and  Radiochemical  Methods.  (Cassar- 
FRC) 
W8 1-04274 


SB.  Sources  Of  Pollution 


URBAN  SNOWMELT-CHARACTERISTICS 

AND  TREATMENT, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Colorado  Univ.,  at  Boulder.  Dept  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
E.  R.  Bennett,  K.  D.  Linstedt,  V.  Nilsgard,  G.  M. 
Battaglia,  and  F.  W.  Pontius. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  53,  No.l,  pn9-125,  January,  1981.  1  Fig,  8 
Tab,  10  Ref  OWRT-A-028-COLO(5). 

Descriptors;  'Runoff,  •Snowmelt,  *Urban  runoff. 
Storm  runoff,  Surface  runoff.  Storm  water.  Coagu- 
lation, Path  of  pollutants.  Rainfall,  Precipitation, 
•Waste  water  treatment.  Chemical  oxygen 
demand,  Supended  solids,  Sedimentation,  Filtra- 
tion, Water  pollution  sources.  Pollutant  levels.  Ni- 
trates, Phosphates. 

The  pollutant  levels  in  snowmelt  and  rainfall 
runoff  were  determined  in  2  residential  areas  in 
Boulder,  Colorado:  A,  a  high  density  area  with  a 
small  commercial  area,  appartments,  rooming 
houses  and  heavy  vehicular  traffic,  and  B,  a  low 
density  area  with  single  family  homes  and  very 
light  traffic.  High  density  Area  A  runoff  had 
higher  pollutant  concentrations  than  rainfall 
runoff.  Suspended  solids  and  COD  loading  were 
half  that  for  rainfall;  phosphorus,  total  Kueldahl 
nitrogen  and  nitrates,  1/4  that  of  rainfall.  Oil  and 
grease  levels  from  undersides  of  vehicles  were 
higher  in  snowfall  melt.  Experimental  treatment  of 
the  stormwater  discharges  showed  that  plain  sedi- 
mentation was  much  less  effective  for  snowmelt 
runoff  than  for  rainfall  runoff  because  particulates 
in  the  snowmelt  were  much  more  colloidal.  How- 
ever, chemical  treatment  and  filtration  through  30 
mesh  sand  were  quite  effective.  Optimum  chemical 
doses  were  alum,  50  mg  per  liter;  ferric  chloride, 
50  mg  per  liter;  and  Ume,  100  per  liter.  (Cassar- 
FRC) 
W8 1-03952 


TRANSPORT  OF  RESISTANCE-LABELED  ES- 
CHERICHIA COLI  STRAINS  THROUGH  A 
TRANSITION  BETWEEN  TWO  SOILS  IN  A 
TOPAGRAPHIC  SEQUENCE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 
ence. 

E.  L.  McCoy,  and  C.  Hagedorn. 
Journal  of  Environmental  Quality,  Vol  9,  No  4,  p 
686-692,  October/December,  1980.  4  Fig,  1  Tab, 
18  Ref.  OWRT-A-039-ORE(4),   14-34-0001-7078. 

Descriptors:  *E.  coli,  *Runoff,  Drainage,  Hydrolo- 
gic  data.  Groundwater,  Mechanical  properties, 
Pollution,  Drainage  systems,  Soil  profiles,  Com- 
puter models.  Translocation. 

Pathways  and  characteristics  of  bacterial  transport 
through  saturated  soils  were  investigated.  Resist- 
ance-labeled Escherichia  coli  strains  were  intro- 
duced into  the  soil  through  injection  lines  at  depts 
corresponding  to  A,  B,  and  C  horizons  of  the  soil 
profile.  Computer  generated  three  dimensional  polt 
diagrams  were  constructed  to  display  the  translo- 
cation of  the  bacteria  through  the  experimental 
site.  At  the  first  sampling  row  downslope  bacterial 
translocation  patterns  varied  with  the  depth  of 
injection.  However,  as  the  bacteria  penetrated  into 
the  transition  zone,  flow  pathways  converged,  and 
differences  due  to  injection  depth  disappeared.  As 
the  downslope  flow  of  water  was  directed  upward 
in  the  soil  profile  by  hydraulic  gradients  and  a 
restrictive  clay  layer,  a  transition  from  mainly 
matrix  flow  to  'pipe'  flow  was  noted.  Translatory 
pipe  flow  had  a  significant  influence  through  this 
transition,  with  large  volumes  of  the  water  passing 
downslope  being  intercepted  and  conducted  by 
these  channels.  These  findings  demonstrate  the 
large  influence  of  pipe  flows  in  draining  a  concave 
slope,  supporting  previous  findings  and  indicating 
that  an  overland  low  network  is  interconnected 
with  a  substantial  subsurface  pipe  network  that 
penetrates  further  upslope  and  contributes  large 
volumes  of  rapidly  flowing  water.  (Baker-FRC) 
W81-03956 


SOURCES  OF  POLLUTANTS  TO  THE  GREAT 
LAKES, 

International  Joint  Commission,  Windsor  (Ontar- 
io), Great  Lakes  Regional  Office. 
W.  R.  Drynan. 
Available  from  the  National  Technical  Information 


Service,  Springfield,  VA  22161  as  PB81-276646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sep  16-17,  1980,  Chicago,  IL.  EPA  Report  EPA- 
905/9-80-009,  September,  1980.  p  63-73,  8  Tab,  13 
Ref. 

Descriptors:  *Water  pollution  sources,  *Great 
Lakes,  *Nonpoint  pollution  sources,  Municipal 
wastes,  Industrial  wastes.  Urban  runoff.  Agricul- 
tural runoff.  Atmosphere,  Phosphorus,  Eutrophica- 
tion,  Metals,  Heavy  metals.  Organic  compounds. 
Erosion,  Monitoring,  Water  pollution  control. 

Pollutants  are  introduced  to  the  Great  Lakes  prin- 
cipally through  municipal  and  industrial  point 
source  wastewater  discharges,  atmospheric  deposi- 
tion, urban  and  agricultural  land  runoff,  and  in  the 
lower  lakes,  interlake  transfer.  Once  phosphorus 
had  been  identified  as  the  major  nutrient  implicat- 
ed in  eutrophication,  with  municipal  wastewater  as 
its  principal  source,  measures  were  taken  to  reduce 
it.  Attention  was  the  transferred  to  problems 
caused  by  heavy  metals  and  toxic  organics.  Munic- 
ipal and  industrial  sources  of  these  pollutants  are 
monitored  but  little  information  is  available  on 
loadings  from  combined  sewer  overflows.  Some 
information  is  available  on  loadings  from  the  non- 
point  sources  urban  and  agricultureal  runoff, 
streambank  and  shoreline  erosion.  The  atmosphere 
is  a  very  significant  source  of  PCB's  and  lead,  and 
a  significant  source  of  other  organics,  total  phos- 
phorus, and  metals.  It  is  the  major  source  of  lead  in 
all  the  lakes.  Other  potential  pollutant  sources  are 
spills,  dredging  and  disposal  of  dredged  material, 
and  resource  recovery  operations.  Immprovements 
are  needed  in  sampling  and  nonitoring  programs 
for  the  tributary  and  atmospheric  inputs.  (Branb- 
ley-SRC) 
W8 1-03967 


THE  VARIETY  OF  ON-SITE  TREATMENT 
SYSTEM  FAILURE, 

Environmental  Protection  Agency,  Chicago,  IL. 
Water  Div. 
A.  E.  Krause. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes;  Al?  in  paper  copy,  AOl  in  microfiche. 
In;  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,  1980.  p  203-206. 

Descriptors;  *Waste  water  treatment,  *Water  pol- 
lution sources,  'Water  quality.  Aerial  photogra- 
phy. Groundwater  pollution.  Soil  properties,  Clog- 
ging, Aquifers,  Waste  water  pollution.  Overland 
flow.  Nitrogen,  Phosphorus,  Bacteria,  Viruses, 
Treatment  system  failure. 

Although  there  are  numerous  and  very  real  prob- 
lems of  on-site  system  failure,  its  presumed  but 
unproven  presence  has  been  the  justification  for  a 
wide  variety  of  centralized  treatment  systems. 
New  sensing  mechanisms  and  a  variety  of  on-site 
studies  allow  a  broader  and  deeper  understanding 
of  this  phenomenon.  On-site  treatment  system  fail- 
ures may  be  surface  failure  and  overload  flows, 
groundwater  failures  or  elective  failures.  Surface 
failures  are  usually  associated  with  clogging  mat 
formation,  and  may  be  complicated  by  tight  soils 
or  hyudraulic  system  overload.  Groundwater  fail- 
ures are  most  common  on  soil  of  medium  to  high 
porosity,  and  are  not  usually  associated  with  clog- 
ging mat  formation.  Since  the  groundwater  efflu- 
ent plume  often  moves  along  the  surface  of  the 
aquifer,  its  effects  are  greatly  complicated  by 
groundwater  flow.  Special  situation  or  elective 
failures  include  direct  tile  drainage,  straight  pipes 
to  streams  and  midnight  pumpout  of  holding  tanks. 
It  also  includes  the  contamination  of  an  entire 
aquifer  by  excessive  on-site  system  loading.  Ni- 
trates are  one  of  the  most  significant  pollutants  in 
cases  of  well  contamination.  Phoshorus  has  little 
direct  public  health  impact,  but  is  well  known  as  a 
major  factor  in  lake  and  stream  enrichment.  Bacte- 
ria and  viruses  usually  enter  bodies  of  water 
through  overload  flow.  Failure  sensing  methods 
include:  interview  and  inspection;  aerial  photogra- 


phy, septic  leachate  detectors,  and  groundwater 
flow  meters.  Using  the  new  sensing  approaches  it 
is  now  possible  and  cost-effective  to  determine 
which  of  a  group  of  on-site  treatment  systems  may 
be  causing  water  quality  problems,  and  if  an 
areawide  problem  exists.  (Moore-SRC) 
W8 1-03975 


MILL  CREEK  PILOT  WATERSHED  STUDY 
ON  PESTICIDE  FATE  IN  AN  ORCHARD  ECO- 
SYSTEM: DEVELOPMENT  AND  PRESENTA- 
TION OF  THE  EXPERIMENTAL  DATA  BASE, 

Michigan  State  Univ.,  East  Lansing.  Pesticide  Re- 
search Center. 

M.  J.  Zabik,  J.  J.  Jenkins,  R.  Kon,  E.  Geissel,  and 
E.  Goodman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In;  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,   1980.  p  207-223,  3  Fig,  8  Tab. 

Descriptors:  *Fate  of  pollutants,  'Pesticide  resi- 
dues, 'Orchards,  'Organophosphorus  pesticides 
♦Agricultural  runoff.  Sediment  transport,  Model 
studies.  Agricultural  watershed,  Apples,  Mill 
Creek  watershed,  Michigan. 

Mill  Creek  represents  a  watershed  typical  of  the 
large  fruit  growing  region  of  southwestern  lower 
Michigan.  Since  fruit  orchard  farming  utilizes 
some  of  the  most  intensive  pesticide  application 
rates  of  any  agricultural  practices  in  the  Great 
Lakes  Basin,  pesticide  transport  processes  are  in- 
vestigated, to  determine  the  relative  amount  of 
pesticide  transported  on  suspended  solids  and  in 
solution.  After  an  initial  survey  of  the  entire  water- 
shed, studies  were  concentrated  on  the  agricultural 
portion  of  the  watershed.  Data  were  developed  on 
the  pesticide  exports  in  event  flows  and  non-event 
flows,  and  for  both  dissolved  pesticides  and  filtered 
pesticides.  To  develop  a  methodology  for  model- 
ing the  ecosystem  effects  of  alternative  pesticides, 
a  deciduous  orchard  ecosystem  was  chosen.  The 
organophosphate  insecticide  azinphosmethyl  was 
chosen  as  an  example  as  it  is  one  of  the  most 
widely  used  and  potentially  toxic  compounds  used 
in  orchards.  An  abandoned  apple  orchard  was 
converted  into  an  experimental  unit  to  gather  data 
on  azinphosmethyl  dynamics  under  a  regime  of 
periodic  sprays.  Examination  of  residues  reaching 
each  stratum  of  the  orchard  showed  the  majority 
of  the  dislodgeable  residues  are  distributed  to  the 
trees  and  grass.  Litter  and  soil  residue  levels  are 
roughly  10  times  lower  than  tree  leaf  residues. 
Runoff  studies  indicate  a  small  contribution  to  the 
loss  of  azinphosmethyl  from  the  orchard  from  this 
route.  Vertical  pesticide  movement  among  strata 
occurs  under  both  rainfall  and  no-rainfall  condi- 
tions. (Moore-SRC) 
W81-03976 


UPSTREAM  POINT  SOURCE  PHOSPHORUS 
INPUTS  AND  EFFECTS, 

Heidelbery  Coll.,  Tiffin,  OH.  Water  Quality  Lab. 
D.  B.  Baker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,  1980.  p  227-239,  3  Fig,  6  Tab,  15 
Ref 

Descriptors:  'Phosphorus  removal,  'Water  pollu- 
tion control,  'Sediments,  'Particulate  matter.  Non- 
point  pollution  sources.  Upstream,  Water  quality 
management.  Waste  water  treatment.  Cost-benefit 
analiysis.  Pollution  load,  'Lake  Erie  basin,  Path  of 
pollutants. 

The  management  of  phosphorus  within  the  Lake 
Erie  Basin  is  one  area  in  which  opportunities  for 
intergrated  point/nonpoint  source  management 
exist.  In  the  Sandusky  River  Basin,  most  of  the 
phosphorus  entering  the  river  from  upstream  point 
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sources  becomes  tied  up  within  the  river  sedi- 
ments. Its  eventual  delivery  to  the  lake  is  in  the 
form  of  particulate  rather  than  soluble  phosphorus. 
The  delivery  ratio  of  this  phosphorus  to  the  lake  is 
probably  less  than  100%.  Evidence  of  ambient 
stream  water  quality  problems  associated  with 
point  source  phosphorus  loading  is  lacking.  The 
nonpoint  source  phosphorus  loading  component  is 
so  large  and  variable  that  the  effects  of  further 
point  source  control  programs  in  reducing  phos- 
phorus output  from  the  basin  could  not  directly  be 
measured.  Because  of  in-stream  processing  of  up- 
stream point  source  phophorus,  the  impacts  of  this 
phosphorus  on  lake  water  quality  are  likely  to  be 
quite  different  than  for  direct  discharge  to  the  lake. 
Consequently  different  requirements  for  phospho- 
rus removal  should  be  considered  for  upstream 
point  sources.  The  water  quality  benefits  that 
could  be  achieved  through  diverting  portions  of 
funds  needed  to  operate  phosphorus  removal  pro- 
grams to  support  nonpoint  source  implementation 
or  flow  augmentation  programs  should  also  be 
considered.  (Moore-SRC) 
W8 1-03977 


SEDIMENT  AND  PHOSPHORUS  TRANS- 
PORT, 

Army  Engineer  District,  Buffalo,  NY. 
S.  M.  Yaksich,  D.  A.  Melfi,  and  J.  R.  Adams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September,  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September  1980.  p  241-277,  13  Fig,  4  Tab,  14 
Ref 

Descriptors:  'Phosphorus,  'Sediment  transport, 
•Monitoring,  'Rivers,  High  flow.  Low  flow. 
Water  pollution  sources,  Particulates,  Sediment 
load.  Suspended  solids.  Sampling,  Diurnal  distribu- 
tion. Watersheds. 

Observed  river  transport  characteristics  are  dis- 
cussed in  relation  to  transport  mechanisms  of  sedi- 
ments and  total  phosphorus.  Event  response  rivers 
are  those  in  which  suspended  sediment  (SS)  and 
total  phosphorus  (TP)  concentrations  increase  with 
increasing  flow  and  stable  response  rivers  are  those 
in  which  they  do  not.  In  event  response  river,  the 
bulk  of  the  phosphorus  is  transported  by  the  sedi- 
ment but  the  TP/SS  ratio  varies  considerably. 
Different  patterns  of  concentration  versus  flow 
exist  between  river  basins  with  no  upstream  point 
sources,  point  sources  immediately  upstream,  and 
point  sources  considerably  upstream.  Soluble  and 
particulate  phosphorus  which  enters  a  river  during 
low  flow  is  quickly  removed  from  th  water  column 
and  resuspended  and  transported  as  particulate 
phosphorus  during  high  flow.  SS  and  TP  travel  a 
finite  distance,  and  the  probability  of  it  travelling  a 
certain  distance  can  be  calculated.  This  probability 
will  change  and  vary  between  events  and  rivers. 
High  flow  events  must  be  sampled  in  event  re- 
sponse rivers  or  SS  and  TP  fluxes  will  be  understi- 
mated  by  15-30%.  Considerable  diurnal  variation 
can  exist  during  low  flow  at  stations  below  point 
sources.  The  mean  annual  load  is  a  more  repre- 
sentative calculation  of  SS  and  TP  than  the  annual 
load.  Unit  area  loads  vary  between  river  basins. 
Caution  should  be  exercised  in  using  unit  area 
loads  measured  for  other  watersheds.  Fluxes  for 
stable  response  rivers  can  be  estimated  with  fixed 
interval  sampling  programs,  while  event  response 
rivers  require  sampling  during  two  or  three  of  the 
high  flow  events,  and  during  low  flow  periods. 
(Brambley-SRC) 
W8 1-03978 


BIOAVAILABILITY  OF  PHOSPHORUS 
SOURCES  TO  LAKES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
T.  J.  Logan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September,  6-17,  1980,  Chicago  Illinois.  Environ- 


mental Protection  Agency  Report  EPA-905/9-80- 
009,  September  1980.  p  279-292,  3  Tab,  42  Ref 

Descriptors:  'Phosphorus,  'Eutrophication,  'Sedi- 
ments, 'Algal  growth,  Bioassay,  Adsorption, 
'Great  Lakes,  Pollution  load.  Water  pollution  con- 
trol. Sediment  load.  Shallow  water.  Deep  water, 
Nonpoint  pollution  sources,  Suspended  sediments. 
Nutrients. 

The  bioassay  procedures  used  to  measure  available 
phosphorus,  studies  which  correlated  biological 
availability  with  chemical  extraction,  and  estimates 
of  bioavailability  of  Great  Lakes  sediments  and 
waters  are  discussed  with  reference  to  point  and 
nonpoint  source  phosphorus  management.  Bioas- 
says  have  shown  that  phosphorus  availability  from 
sediments  for  algal  growth  correlates  with  the 
NaOH  extractable  phosphorus,  but  that  the  release 
rates  are  slow.  This  phosphorus  is  adsorbed  by 
metal  hydrous  oxides,  iron,  aluminum  and  calcium 
compounds.  Availability  of  phosphorus  in  sedi- 
ments entering  the  Great  Lakes  ranges  from  10- 
50%  of  the  total  particulate  phosphorus,  with  an 
average  of  20%.  About  50%  of  precipitation  phos- 
phorus and  100%  of  soluble  inorganic  phosphorus 
can  be  considered  available.  The  target  annual  load 
of  phosphorus  entering  Lake  Erie  is  11,000  meteric 
tons.  This  target  can  be  achieved  by  maximum 
adoption  of  conservation  tillage  by  farmers,  which 
will  reduce  the  sediment  load,  but  the  available 
phosphorus  would  be  reduced  only  9-16%.  To 
reduce  the  available  phosphorus  point  source  phos- 
phorus pollution  must  be  reduced,  since  75%  of 
this  phosphorus  is  available.  This  latter  source  is 
more  important  for  deep  lakes,  with  little  resuspen- 
sion  of  sediments,  than  for  shallow  lakes  where 
resuspended  sediments  are  a  continuing  source  of 
phosphorus.  (Brambley-SRC) 
W8 1-03979 


NONPOINT  SOURCE  POLLUTION  IN  URBAN 
AREAS, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Water  Quality. 
J.  Baumann,  A.  Domanik,  and  J.  Konrad. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes:  A 17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September,  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,  1980.  p  309-322,  2  Tab. 

Descriptors:  'Urban  runoff,  'Nonpoint  pollution 
sources,  'Sediments,  'Nutrients  Water  pollution 
control.  Phosphorus,  Heavy  metals.  Toxicity, 
Drainage  patterns,  Urban  planning.  Land  use. 
Sediment  control.  Construction. 

Urban  runoff  is  a  significant  nonpoint  pollution 
source  (NPS).  Four  studies  of  its  impact  in  Wis- 
consin are  reviewed.  The  major  NPS  pollutants 
are  sediments,  nutrients  and  heavy  metals,  with 
some  problems  of  BOD,  fecal  coliforms  and  chlor- 
ides. Two  thirds  of  the  phosphorus  load  in  the 
Menomonee  River  is  from  NPS,  and  urban  runoff 
is  suggested  to  contain  twice  the  phosphorus  of 
rural  runoff,  acre  for  acre.  Sediment  is  a  pollution 
problem  by  itself,  and  also  because  of  the  nutrients, 
BOD,  and  toxic  substances,  particularly  heavy 
metals,  associated  with  it.  Urban  runoff  pollution  is 
increased  because  of  increased  impervious  surfaces, 
altered  drainage  patterns  and  decreased  ground- 
water flow  in  low  flow  periods.  Developing  urban 
areas  are  major  sources  of  sediment,  due  to  dis- 
turbed vegetative  cover  and  exposed  soils,  while 
developed  areas  are  major  source  of  heavy  metals. 
A  control  strategy  should  consider:  control  of  sedi- 
ment, especially  the  small  particles  with  adsorbed 
pollutants;  land  uses  generating  the  most  pollution; 
increasing  infiltration  and  reducing  overland  flow; 
and  preventing  the  original  pollution.  Sediment 
control  practices  in  all  phases  of  residential  con- 
struction, backed  up  by  legal  sanctions,  are  availa- 
ble to  reduce  sediment  loads,  but  in  developed 
urban  areas  there  are  fewer  options  for  NPS  con- 
trol. (Brambley-SRC) 
W81-03982 


BIOTIC  IMPACT  OF  ORGANIC  AND  INOR- 
GANIC SEDIMENTS, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 

For  primary  bibliographic  entry  see  Field  2J. 
W8 1-03985 


EPA  REGULATORY/RESEARCH  PROGRAM, 

Environmental  Protection  Agency,  Denver,  CO. 

Region. 

T.  Thoem,  A.  Christianson,  E.  Harris,  E.  Bates, 

and  W.  McCarthy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-221435, 

Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 

In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 

Quality  Assurance,  March  26-28,   1979,  Denver, 

Colorado.     Environmental     Protection     Agency 

Report  EPA-600/9-80-022,  June,  1980,  p  12-21,  6 

Fig. 

Descriptors:  'Oil  shale,  'Mine  wastes,  'Envrion- 
mental  effects,  'Legislation,  'Environmental  pro- 
tection. Regional  development.  Pollution  control. 
Planning,  Water  poUuton  sources.  Water  resources 
development. 

Mining  and  conversion  of  oil  shale  will  degrade  air 
quality,  consume  precious  water  resources,  create 
solid  and  hazardous  wastes  to  be  disposed  of  prop- 
erly, create  significant  population  growth  in  a  pre- 
dominantly rural  setting,  and  may  degrade  surface 
and/or  groundwater  quality.  The  Clean  Air  Act, 
the  Clean  Water  Act,  the  Safe  Drinking  Water 
Act,  and  the  Resource  Conservation  and  Recovery 
Act  provide  the  primary  legislative  framework  for 
regulations  which  control  these  environmental  im- 
pacts. The  EPA  administers  these  laws,  and  ten  of 
its  laboratories  conduct  or  contract  oil  shale-relat- 
ed environmental  studies.  The  specific  objectives 
of  the  EPA  oil  Shale  Program  are  to  support  the 
regulatory  goals  of  the  agency  and  to  ensure  that 
any  oil  shale  industry  to  be  developed  will  be 
accomplished  in  the  most  environmentally  accept- 
able manner  that  is  reasonably  possible.  The  docu- 
ment 'Pollution  Control  Guidance  for  Oil  Shale 
Development  will  attempt  to  capsulize  the  poten- 
tial environmental  impacts  of  an  oil  shale  facility  / 
industry.  The  EPA  is  not  receptive  to  nor  support- 
ive of  any  plans  or  incentives  which  would  encour- 
age the  rapid  development  of  a  large  industry 
because  of  the  environmental  uncertainties. 
(Brambley-SRC) 
W8 1-03987 


APPLICATIONS  OF  DISSOLVED  ORGANIC 
CARBON  FRACTIONATION  ANALYSIS  TO 
THE  CHARACTERIZATION  OF  OIL  SHALE 
PROCESSING  WATERS. 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 
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SAMPLING  STRATEGIES  IN  GROUND- 
WATER  TRANSPORT  AND  FATE  STUDIES 
FOR  IN  SITU  OIL  SHALE  RETORTING. 

California  Univ.,  Livermore.  Lawrence  Livermore 

Lab. 

K.  D.  Pimentel,  D.  H.  Stuermer,  and  M.  M. 

Moody. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-221435, 

Price  codes:  A99  in  paper  copy.  AOl  in  microfiche. 

In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 

(juality  Assurance,  Mar  26-28,  79,  Denver,  CO. 

EPA  Report  EPA-600/9-80-022,  June,  1980.  p  286- 

302,  2  Fig,  50  Ref,  W-7405-ENG-48. 

Descriptors:  'Oil  shale,  'Groundwater  pollution, 
'Sampling,  'Monitoring,  'Design  criteria.  Water 
pollution  sources,  Pollutants,  Computer  models, 
Solute  transport,  Stochastic  hydrology.  Data  ac- 
quistion.  Economics. 

This  paper  proposes  a  new  concept  for  designing 
groundwater  monitoring  to  assess  the  effects  of  in 
situ  oil  shale  retorting.  The  concept  includes  new 
ways  to  characterize  pollution  source  terms;  build 
and  calibrate  hydrological  models;  estimate  sto- 
chastic systems;  and  optimize  measurement  system 
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designs.  The  Major  constituents  in  leachate  of 
spent  shale  include:  Na,  K,  CI,  F,  ammonia,  bicar- 
bonate, sulfate,  and  total  dissolved  soils,  and  sig- 
nificant amounts  of  the  toxic  elements  As,  B,  Hg, 
Mo,  Ni,  Pb,  and  Se.  There  are  a  number  of  com- 
puter implementations  of  methods  to  solve  the 
equations  of  groundwater  mass  and  solute  trans- 
port, although  they  may  be  too  simple  to  simulate 
adequately  the  complex  hydrogeology.  State  and 
parameter  techniques  estimating  stochastic  dynam- 
ic systems  have  evolved  to  a  high  degree  of  sophis- 
tication and  are  beginning  to  be  applied  to  optimal 
monitoring  system  design.  Results  from  experimen- 
tal design  theory  will  yield  information  to  assess 
designs  of  an  optimal  monitoring  system.  The 
changes  in  groundwater  resulting  from  in  situ  re- 
torting require  different  monitoring  designs  for  the 
different  phases,  and  it  is  considered  that  quantita- 
tive, analytical  approaches  to  them  will  produce 
the  most  statistically  significant  data  for  the  cost. 
(Brambley-SRC) 
W81-03993 


FATE  AND  EFFECTS  OF  PARTICULATES  DIS- 
CHARGED BY  COMBINED  SEWERS  AND 
STORM  DRAINS. 

Municipality  of  Metropolitan  Seattle,  WA.  Water 

Qualty  Div. 

R.  D.  Tomlinson,  B.  N.  Bebee,  A.  A.  Heyward,  S. 

G.  Munger,  and  R.  G.  Swartz. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-1 18390, 

Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-111,  August  1980.  183  p,  45  Fig,  28  Tab, 

104  Ref,  1  Append. 

Descriptors:  'Combined  sewers,  'Storm  drains, 
•Storm  runoff,  'Particulate  matter,  'Water  pollu- 
tion, Eutrophication,  Viruses,  Copper,  Lead, 
Chlorinated  hydrocarbons.  Organic  carbon.  Con- 
struction, Benthos,  Oligochaetes,  Urban  drainage, 
Marine  environment,  Estuarine  environment.  En- 
teroviruses, 'Seattle  area,  Washington. 

The  distribution  and  biological  impacts  of  dis- 
charged particulates  were  evaluated  for  selected 
combined  sewer  outfalls  (CSOs)  and  storm  drains 
(SDs)  in  the  Seattle,  Washington  region.  Intensive 
studies  were  done  on  one  CSO  and  one  SD  dis- 
charging into  Lake  Washington  and  having  resi- 
dential drainage  basins  of  comparable  size  and  inci- 
dent rainfall.  The  mean  storm  discharge  concentra- 
tions of  suspended  solids  and  most  particulate  con- 
taminants were  greater  for  the  CSO  than  for  the 
SD.  Due  to  the  SD's  greater  discharge  volume,  its 
annual  particulate  discharge  load  was  greater  for 
Cu,  Pb,  organic  carbon  and  chlorinated  hydrocar- 
bons. Human  enteric  viruses  were  also  detected  in 
the  CSO  discharge,  but  were  not  found  in  storm 
drainage  or  in  any  near-ourfall  sediments.  Light 
transmission  measurements  of  discharge  plumes 
identified  extensive  additional  inputs  from  neigh- 
boring CSOs,  SDs  andconstruction  sites.  Oligo- 
chaete  numbers  and  biomass  were  found  to  be 
substantially  enhanced  near  two  CSOs  and  two 
SDs  studied  in  Lake  Washington.  Near-outfall  de- 
pletion of  other  taxons  at  both  CSOs  and  SDs  also 
provided  evidence  of  effluent  toxicity  and/or  sub- 
strate alterations.  Impacts  of  dischargers  on  the 
freshwater  benthos  raised  concern  relative  to  the 
feeding  success  of  sportfish.  On  the  basis  of  six 
different  biological  indicators  sensitive  to  water 
and  sediment  quality,  the  nearshore  area  within 
150  m  of  a  marine  CSO  was  characterized  as 
polluted.  (Moore-SRC). 
W8 1-04003 


ADSORPTION,  MOVEMENT,  AND  BIOLOGI- 
CAL DEGRADATION  OF  LARGE  CONCEN- 
TRATIONS OF  SELECTED  PESTICIDES  IN 
SOILS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
J.  M.  Davidson,  P.  S.  C.  Rao,  L.  T.  Ou,  W.  B. 
Wheeler,  and  D.  F.  Rothwell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 11056, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
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Descriptors:  'Pesticides,  'Pesticide  residues,  'Soil 
types,  'Groundwater,  Water  pollution  prevention. 
Metabolism,  Metabolites,  Adsorption,  Microbial 
degradation,  Waste  disposal,  Atrazine,  Methyl  par- 
athion,  Terbacil,  Trifluralin,  2,4-D,  Path  of  poUut- 


Because  of  the  importance  of  soil  in  biologically 
reducing  the  quantity  and  retarding  the  rate  of 
pollutant  movement  into  groundwater,  this  labora- 
tory study  was  initiated  to  evaluate  the  adsorption, 
mobility,  and  degradation  of  large  concentrations 
of  the  pesticides  atrazine,  methyl  parathion,  terba- 
cil, trifluralin,  and  2,4-D  in  soils  representing  four 
major  soil  orders  in  the  United  States.  Solution 
concentrations  ranged  from  zero  to  the  aqueous 
solubility  limit  for  each  pesticide.  The  mobility  of 
each  pesticide  increased  as  its  concentration  in  the 
soil  solution  phase  increased.  These  results  were  in 
agrement  with  the  adsorption  isotherm  data.  Pesti- 
cide degradation  rates  and  soil  microbial  popula- 
tions generally  declined  as  the  pesticide  concentra- 
tion in  soil  increased;  however,  some  soils  were 
able  to  degrade  a  pesticide  at  all  concentrations 
studied,  while  others  remained  essentially  sterile 
throughout  the  incubation  period  (50  to  80  days). 
As  shown  by  measurements  of  C14  carbon  dioxide 
evolution,  total  carbon  dioxide  evolution  was  not 
always  a  good  indication  of  pesticide  degradation. 
Several  pesticide  metabolites  were  formed  and 
identified.  Bound  residues  of  trifluralin  and  atra- 
zine at  the  end  of  the  incubation  period  appeared 
to  be  related  to  types  of  metabolites  formed.  The 
observed  increase  in  pesticide  mobility  for  large 
pesticide  concentrations  in  the  soil  invalidates,  in 
many  cases,  the  usefulness  of  the  existing  low 
concentration  data  base  for  designing  pesticide 
waste  disposal  sites.  (Author's  abstract). 
W81-04010 


DELTA  WATER  QUALITY  CONDITIONS-IM- 
PLEMENTATION OF  WATER  QUALITY 
STANDARDS  OF  DECISION  1485,  CALENDAR 
YEAR  1979. 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-04027 


MONITORING  OF  POLLUTANTS  IN  WASTE 
WATER,  SEWAGE,  AND  SEDIMENT, 

Hawaii   Univ.,   Honolulu.   Water   Resources   Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-04030 


AQUATIC  MACROINVERTEBRATE  RE- 
SPONSE TO  FORESTRY  ACTIVITIES  AND 
WATER  QUALITY  IN  THE  OKANOGAN  NA- 
TIONAL FOREST,  WASHINGTON, 

A.  G.  Hoffman. 

M.S.  Thesis,  1980.  89  p.  15  Fig,  18  Tab,  94  Ref,  8 

Append. 

Descriptors:  'Washington,  'Water  quality  stand- 
ards, 'Macroinvertebrates,  'Bacterial  analysis. 
Water  analysis,  'Forest  hydrology.  On-site  data 
collections.  Water  quality,  Hydrologic  data  collec- 
tions, Microinvertebrates,  Contamination,  Coli- 
forms.  Aquatic  fauna.  Forestry,  Forest  watersheds. 
North  Cascade  mountains.  Cattle  range. 

This  investigation  studied  the  water  quality  of 
streams  on  the  eastern  slope  of  the  North  Cascade 
mountains  to  determine  if  forestry,  range,  and  rec- 
reational activities  have  any  effect  on  the  forest's 
water  quality,  and  evaluated  the  aquatic  macroin- 
vertebrate  populations  of  the  streams  and  their 
differences  in  relation  to  variances  in  water  quality 
and  activity.  Although  the  Okanogan  Highlands 
contain  the  most  extensively  forested  areas  of  Pon- 
derosa  pine  timber  in  the  state,  species  composition 
and  distribution  of  acquatic  macroinvertebrates 
were  indicative  of  high-quality  waters.  The  few 
exceptions  were  due  to  natural  phenomena,  such  as 
high  temperatures.  While  the  water  quality  was 
excellent,  some  deterioration  was  found  to  be 
caused  by  cattle  range  activity,  as  indicated  by 
bacterial  contamination  and  increased  nutrient  con- 
centrations,  particularly   in   Boulder  and   Beaver 


Creeks.  The  study  network  consisted  of  13  sites  in 
six  stream  drainages  within  the  Methow  River 
Basin.  Two  drainages  supported  extensive  range 
activity  during  the  sampling  period.  Factors  ana- 
lyzed weekly  or  bi-weekly  in  addition  to  macroin- 
vertebrate  populations  were  dissolved  oxygen, 
alkalinity,  specific  conductance,  pH,  temperature, 
total  and  fecal  coliforms,  fecal  streptococcus,  dis- 
charge, sediment  composition,  total  phosphorus, 
orthophosphate,  total  Kjeldahl  nitrogen,  nitrate- 
nitrate  nitrogen,  ammonia,  dissolved  metals,  and 
invertebrates.  (Garrison-Omniplan) 
W81-04031 


CADMIUM  IN  THE  SOUTHERN  BASIN  OF 
LAKE  MICHIGAN, 

Argonne  National  Lab.,  IL. 

J.  Muhlbaier,  and  G.  T.  Tisue. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  1,  p  45- 

59,  1981.2Fig,  6Tab,  47Ref 

Descriptors:  'Cadmium,  'Lake  Michigan,  'Water 
analysis,  Metals,  Air  pollution,  Water  pollution 
sources.  Path  of  pollutants.  Mathematical  models, 
Sediments,  Aquatic  life.  Precipitation,  Rainfall. 

A  preliminary  mass  balance  for  cadmium  was  de- 
termined for  Lake  Michigan,  southern  basin, 
which  covers  an  area  of  18,000  sq  km.  The  overall 
input  rate  of  Cd  exceeds  the  estimated  loss  rate  by 
a  factor  of  2.5.  Sources  of  Cd  input  in  tons  per  year 
are  as  follows:  rain,  4.3  (40.1%);  dry  deposition,  2.2 
(20.8%);  erosion,  1.0  (9.4%);  and  tributaries,  3.1 
(29.2%),  for  a  total  of  10.6  tons.  Sedimentation  is 
the  major  (93%)  sink  in  the  system,  3.8  tons  per 
year,  with  outflow  of  water  at  a  Cd  concentration 
of  20  ng  per  liter  eliminating  0.28  tons  per  year  or 
6.9%.  Cd  levels  were  projected  by  mathematical 
model.  If  the  input  rate  increases  more  rapidly  than 
3%  per  year,  the  EPA's  standard  for  protection  of 
aquatic  life,  880  ng  per  liter  for  waters  of  Lake 
Michigan's  hardness,  will  be  exceeded  in  100  years. 
(Cassar-FRC) 
W8 1-04061 


GEOCHEMISTRY  OF  MOLYBDENUM  IN 
SOME  STREAM  SEDIMENTS  AND  WATERS, 

Colorado  Univ.  at  Boulder.  Dept.  of  Geological 

Sciences. 

D.  S.  Kaback,  and  D.  D.  Runnells. 

Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  3, 

p  447-456,  1980.  3  Fig,  4  Tab,  40  Ref 

Descriptors:  'Molybdenum,  'Sediments,  'Geo- 
chemistry, 'Tenmile  Creek,  'Colorado,  Computer 
models.  Heavy  metals.  Streams,  Mining,  Chemical 
processes.  Metal-finishing  wastes.  Industrial 
wastes. 

Sediments  and  waters  were  collected  along  Ten- 
mile  Creek  and  the  lower  Blue  River  downstream 
from  a  large  molybdenum  deposit  at  Climax,  Colo- 
rado. Very  high  concentrations  of  Mo  were  found 
in  these  samples.  While  similar  concentrations  have 
been  noted  below  other  smaller  deposits  of  Mo,  the 
great  length  of  the  highly  anomalous  dispersion 
train  below  Climax  is  unusual,  extending  for  over 
80  km  downstream.  The  extreme  length  of  the 
dispersion  train  suggests  that  it  has  resulted  from 
the  mining  and  milling  activities  at  Climax.  The 
chemical  form  and  occurrence  of  Mo  in  Tenmile 
Creek  are  remarkably  similar  to  the  form  of  Mo  in 
stream  sediments  below  two  other  natural  areas  of 
Mo  mineralization  in  Colorado  which  have  re- 
mained undisturbed.  It  is  suggested  that  mining 
and  milling  of  Mo  at  Climax  have  influenced  the 
magnitude  of  the  dispersion  but  have  not  changed 
the  basic  physical  and  chemical  processes.  The 
form  of  Mo  in  the  sediments  of  Tenmile  Creek  is 
molybdate  anion,  adsorbed  and  incorporated  into 
amorphous  Fe  oxyhydroxide.  (Baker-FRC) 
W8 1-04065 


DELIVERY    OF   TRANSURANIC    ELEMENTS 
BY  RAIN  TO  THE  MEDITERRANEAN  SEA, 

International  Lab.  of  Marine  Radioactivity,  Monte 
Carlo  (Monaco).  Oceanographic  Museum. 
M.  Thein,  S.  Ballestra,  A.  Yamato,  and  R.  Fukai. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  8, 
p  1091-1097,  1980.  3  Fig,  2  Tab,  27  Ref 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Descriptors:  'Radioactive  isotopes,  ♦Geochemis- 
try, Seawater,  *Fallout,  Rain,  *Mediterranean  Sea, 
Deposition,  Path  of  pollutants.  Precipitation, 
Cesium,  Plutonium,  Americium,  Chemistry  of  pre- 
cipitation. 

Samples  of  rain  water  were  collected  at  Monaco 
during  1978-79  and  analyzed  for  concentrations  of 
Pu-238,  Pu-239-f240,  Am-241,  and  Cs-137.  The 
annual  deliveries  of  the  radionuclides  to  the  Medi- 
terranean Sea  area  were  calculated  from  these  sam- 
ples to  be  0.18,  8.1,  0.58,  and  351  pCi/m  sq,  respec- 
tively. The  upper  limits  of  the  mean  residence  time 
of  these  radionuclides  in  the  mixed  layer  were 
calculated  to  be  about  12.3  years  for  Pu-239-|-240 
and  2.9  yr  for  Am-241.  The  annual  activity  ratio 
for  Pu-238/Pu-239-|-240  was  0.022;  for  Am-241/ 
Pu-239 -1-240,  0.072;  and  for  Pu-239-|-240/Cs-137, 
0.023.  The  Pu-238/Pu-239-|-240  and  Pu-239 +  240/ 
Cs-137  activity  ratios  vary  within  relatively 
narrow  ranges  with  time,  while  a  much  larger 
variation  was  noted  for  the  Am-241/Pu-239  +  240 
activity  ratio.  The  cause  of  this  larger  variation  in 
the  latter  case  may  have  been  due  to  the  difference 
in  the  mean  age  of  fallout  brought  down  in  differ- 
ent seasons.  (Baker-FRC) 
W8 1-04066 


CHRONOLOGICAL  VARIATIONS  IN  CON- 
CENTRATIONS AND  ISOTOPIC  COMPOSI- 
TIONS OF  ANTHROPOGENIC  ATMOSPHER- 
IC LEAD  IN  SEDIMENTS  OF  A  REMOTE  SUB- 
ALPINE  POND, 

California  Inst,  of  Tech.,  Pasadena.  Div.  of  Geo- 
logical and  Planetary  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-04068 


POLYCVCLIC  AROMATIC  HYDROCARBONS 
IN  RECENT  LAKE  SEDIMENTS  -  I.  COM- 
POUNDS HAVING  ANTHROPOGENIC  ORI- 
GINS, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W81-04102 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  RECENT  LAKE  SEDIMENTS  -  11.  COM- 
POUNDS DERIVED  FROM  BIOGENIC  PRE- 
CURSORS DURING  EARLY  DIAGENESIS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W81-04103 


SULPHUR  ISOTOPE  RATIOS  IN  WATER,  AIR, 
SOIL  AND  VEGETATION  NEAR  TEEPEE 
CREEK  GAS  PLANT,  ALBERTA, 

Calgary  Univ.  (Alberta).  Dept.  of  Physics. 

H.  R.  Krouse,  and  J.  W.  Case. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  1,  p  11- 

28,  1981.  8  Fig,  7  Tab,  8  Ref. 

Descriptors:  'Sulfur,  'Water  pollution  sources, 
*Air  pollution,  Radioisotopes,  Baseline  studies. 
Soil  contamination,  Analytical  techniques.  Pollut- 
ant identification.  Environmental  effects.  Gases, 
Teepee  Creek,  'Alberta,  Canada. 

Environmental  assessments  of  sulfur  concentration 
near  the  Teepee  Creek  gas  plant,  Alberta,  using 
sulfur  isotope  ratios  indicated  that  the  plant  was 
not  the  major  source  of  sulfur  in  the  area.  Stack 
gas  samples  were  greatly  enriched  in  S34,  but  soil 
and  vegetation  were  S34  depleted.  Surface  waters 
had  sulfare  concentrations  of  less  than  1  ppm. 
Some  well  waters  had  much  higher  sulfate  concen- 
trations, but  not  higher  S34  levels.  Although  at- 
mospheric S02  was  slightly  enriched  in  S34,  con- 
centratins  did  not  correlate  with  the  low  levels  (all 
less  than  Alberta's  30  micrograms  S02  per  cu 
meter  standards)  of  emissions  from  the  gas  process- 
ing plant.  There  is  no  evidence  that  pH  of  soil  has 
been  lowered  as  a  result  of  S02  emission  from  the 
plant.  Instead,  pH  changes  were  related  to  the 
nature  of  the  soil.  Likewise,  vegetatin  S34  reflected 
mineral  composition  of  the  soil  rather  than  an 
effect  of  the  gas  plant  emissions.   (Cassar-FRC) 


W81-04108 

MODELING  SALT  TRANSPORT  IN  IRRIGAT- 
ED SOILS, 

Maryland  Univ.,  College  Park.  Dept.  of  Agricul- 
tural Engineering. 

J.  E.  Ayars,  D.  B.  McWhorter,  and  G.  V. 
Skogerboe. 

Ecological  Modelling,  Vol  11,  No  4,  p  265-290, 
February,  1981.  11  Fig,  3  Tab,  17  Ref 

Descriptors:  'Model  studies,  'Dissolved  solids, 
'Irrigated  land,  Colorado  River  Basin,  Saline  soils. 
Soil  chemistry.  Infiltration,  Soil  water  movement. 
Calcium  compounds,  'Path  of  pollutants.  Hydrau- 
lic conductivity.  Leaching,  Soil  moisture.  Soil  pro- 
files, Diffusivity,  Soil  leaching. 

A  salt  transport  model  developed  by  Dutt  et  al. 
(1972)  and  subsequently  modified  in  1976  deter- 
mined that  the  salt  concentration  of  leachate  at  the 
bottom  of  the  soil  profile  is  independent  of  the 
volume  of  leachate.  Field  data  (infiltration  data, 
soil  water  content  profiles,  and  soil  water  storage 
change  data)  collected  in  the  Grand  Valley,  Colo- 
rado, was  used  to  calibrate  and  test  the  model.  The 
Dutt  model  was  varied  during  the  course  of  study 
with  respect  to  hydraulic  conductivity  and  soil 
water  diffusivity.  After  making  these  changes,  the 
model  predicted  infiltration,  water  content  distri- 
butions, and  changes  in  storage.  Using  the  chemis- 
try component  of  the  model,  total  dissolved  solids 
were  adequately  modeled  but  individual  ionic  spe- 
cies were  not.  The  calcium  salt  system  (sulfate- 
carbonate-bicarbonate)  was  not  adequate  for  these 
soils.  (Cassar-FRC) 
W81-04124 


DIMETHYLSULFOXIDE  IN  MARINE  AND 
FRESHWATERS, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Ocean- 
ography. 
M.  O.  Andreae. 

Limnology  and  Oceanography,  Vol  25,  No  6,  p 
1054-1063,  November,  1980.  4  Fig,  5  Tab,  25  Ref 

Descriptors:  'Sulfur  compounds,  'Dimethylsulfox- 
ide,  'Phytoplankton,  Algae,  Sulfate,  Euphotic 
zone.  Marine  algae.  Estuaries,  Lakes,  Rivers,  Pro- 
ductivity, Rain,  Seawater,  Chemical  reactions. 

Dimethyl  sulfoxide  (DMSO)  was  found  in  many 
samples  from  the  euphotic  zone  of  estuarine  and 
fresh  waters.  Results  were  (in  nmol  per  liter):  4 
estuarine  waters,  5-14,  with  86  in  a  seagrass  bed;  9 
rivers,  less  than  1  to  14;  and  4  lakes,  less  than  1  to 
6.  Below  the  euphotic  zone  DMSO  was  not  detect- 
ed. These  results  parallel  findings  for  dimethylar- 
senic  acid  in  marine  samples,suggesting  that  both 
compounds  are  released  by  marine  algae.  Seven  of 
eight  pure  cultures  of  marine  phytoplankton  pro- 
duced significant  amounts  of  DMSO,  for  example, 
Cricosphaera  carteri,  1200  nmol  per  liter  and  Coc- 
colithus  huleyi,  380  nmol  per  liter.  Also  tested 
were  diatoms,  dinoflagellates,  and  prasinophyceae. 
DMSO  was  also  detected  in  four  samples  of  rain 
from  air  masses  of  marine  origin,  5.9-8.3  nmol  per 
liter.  A  cycle  for  methylated  sulfur  compounds  in 
the  marine  environment  has  been  proposed.  Sulfate 
is  incorporated  by  marine  phytoplankton  into  di- 
methyl sulfonium  compounds  and  other  organosul- 
fur  compounds,  which  undergo  enzymatic  clea- 
vage and  oxidation  to  give  dimethyl  sulfide  and 
DMSO.  These  substances  are  released  into  surface 
ocean  water  and  either  enter  the  atmosphere  as 
dimethyl  sulfide  or  oxidize  back  to  sulfate  in  the 
water.  Most  of  the  methylated  sulfur  compounds 
entering  the  atmosphere  are  oxidized  to  sulfate. 
(Cassar-FRC) 
W81-04128 


POLYCYCLIC  AROMATIC  HYDROCARBONS 

IN  AN  ANOXIC  SEDIMENT  CORE  FROM  THE 

PETTAQUAMSCUTT  RIVER  (RHODE 

ISLAND,  U.S.A.), 

Indiana  Univ.  at  Bloomington.   School  of  Public 

and  Environmenta  Affairs. 

R.  A.  Hites,  R.  E.  LaFlamme,  J.  G.  Windsor,  Jr,  J. 

W.  Farrington,  and  W.  G.  Deuser. 

Geochimica  et  Cosmoshimica  Acta,  Vol  44,  No  6, 


p  873-878,  1980.  2  Fig,  1  Tab,  31  Ref 

Descriptors:  'Polycyclic  aromatic  hydrocarbons, 
•Organic  compounds,  'Sediments,  'Hydrocar- 
bons, Organic  matter.  Combustion,  Industrial 
wastes,  'Pettaquamscutt  River,  Rhode  Island,  Fate 
of  pollutats.  Carcinogens,  Cores,  Sampling,  Oxida- 
tion-reduction potential.  Rivers. 

Polycyclic  aromatic  hydrocarbons  (PAH)  were  in- 
vestigated in  sections  of  a  anoxic  sediment  core 
from  the  Pettaquamscutt  River,  Rhode  Island. 
Total  concentrations  ranged  from  14,000  ppb 
(1962-75)  to  120  ppb  (1822-28).  Combustion-gener- 
ated PAH  predominated  in  all  sections  of  the  core. 
Rapid  increase  in  PAH  concentrations  to  3,000  ppb 
were  evident  starting  about  1900  with  the  advent 
of  heavy  industrialization.  A  slight  decrease  was 
noticed  about  1930,  when  the  annual  U.S.  energy 
consumption  decreased  from  25  times  10  to  the 
15th  power  to  18  times  10  to  the  15th  power 
British  thermal  units  because  of  the  Depression. 
Another  decrease  occurred  in  1950,  reflecting  a 
change  from  coal  to  oil  and  gas  as  home  heating 
fuels.  It  was  possible  to  differentiate  betwen  PAH 
from  natural  sources  (perylene  and  retene)  and 
those  from  anthropogenic  combustion  (pyrene  and 
chrysene).  The  perylene  levels  showed  an  anomaly 
form  1850-1880,  having  very  low  levels  of  less  than 
20  ppb  compared  with  several  thousands  in  the 
years  preceding  and  following.  At  the  same  time, 
retene  increased  slightly  but  significatly  from 
about  10-15  ppb  to  70  ppb.  Possible  causes  of  this 
anomaly  are  a  change  in  source  of  organic  matter 
input  or  a  diagenetic  process.  Organic  carbon  re- 
mained relatively  constant  throughout  all  levels  of 
the  core,  but  changes  in  CI 3  were  evident  during 
and  after  the  anomaly.  (Cassar-FRC) 
W81-04136 


THE  HAZARDS  OF  TANK  SHIPS  AND 
BARGES  TRANSPORTING  PETROLEUM 
PRODUCTS  ON  THE  GREAT  LAKES, 

Wisconsin  Univ. -Madison.  Sea  Grant  Inst. 

J.  P.  Keillor. 

Coastal  Zone  Management  Journal,  Vol  8,  No  4,  p 

319-336,  1980. 

Descriptors:  'Oil  pollution,  'Lakes,  'Oil  tankers. 
Ships,  Water  pollution  sources,  Oil  spills.  Water 
pollution  prevention.  Fathometers,  Navigation, 
Dredging,  'Great  Lakes. 

A  description  of  a  tanker  trip,  analysis  of  oil  spill 
statistics,  and  analysis  of  vessel  casualty  records 
reveal  the  nature  of  hazards  to  vessels  in  the  Great 
Lakes  petroleum  trade.  More  oil  is  discharged  per 
unit  volume  of  water  into  the  great  Lakes  than  into 
the  world's  oceans,  and  the  arctic  and  subarctic 
environments  are  susceptible  to  more  damage  from 
oil  spills  than  temperate  and  tropica  waters.  In 
these  waters,  tank  ships  averaged  two  spills  greater 
than  100  gallons  per  1000  port  calls  during  1973-77. 
This  is  less  than  half  as  many  oil  spills  per  port  call 
as  have  occurred  at  major  Atlantic  and  Pacific 
coast  ports.  Most  casualties  to  Great  Lakes  tank 
ships  and  tank  barges  are  caused  by  striking  fixed 
objects,  colliding  with  other  vessels,  or  grounding. 
More  use  of  the  Loran-C  system  and  fathometers 
could  avoid  accidents.  Also,  more  frequent  dredg- 
ing could  reduce  the  incidence  of  grounding.  Po- 
tential sources  of  large  spills  also  include  large 
vessels  not  used  to  carry  petroleum.  Fuel  tanks  on 
these  vessels  can  rupture,  and  the  dumping  of  bilge 
or  ballast  water  can  give  rise  to  oil  pollution. 
(Small-FRC) 
W81-04141 


A  FLUSHING  MODEL  OF  ONSLOW  BAY, 
NORTH  CAROLINA,  BASED  ON  INTRUSION 
VOLUMES, 

Skidaway  Inst,  of  Oceanography.  Savannah,  GA. 
For  primary  bibliographic  entry  see  Field  2L. 
W81-04143 


WASTE  LUBRICATING  OIL  DISPOSAL  PRAC- 
TICES IN  PROVIDENCE,  RHODE  ISLAND: 
POTENTIAL  SIGNIFICANCE  TO  COASTAL 
WATER  QUALITY, 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Oceanograhy. 

E.  J.  Hoffman,  A.  M.  Falke,  and  J.  G.  Quinn. 
Coastal  Zone  Management  Journal,  Vol  8,  No  4,  p 
337-348,  1980.  1  Fig,  5  Tab,  19  Ref. 

Descriptors:  •Lubricants,  *Oil,  *Domstic  wastes. 
Petroleum  hydrocarbons.  Waste  disposal.  Water 
pollution  sources,  Water  pollution  prevention, 
Rhode  Island,  Providence,  Use  motor  oil. 

A  1979-80  survey  of  Providence,  Rhode  Island 
residents,  determined  how  those  who  changed 
their  own  automotive  lubricating  oil  disposed  of 
the  oil.  Thirty-five  percent  of  the  residents 
changed  their  own  oil.  The  following  disposal 
methods  were  used:  41%  garbage  can,  30%  dump- 
ing in  backyard,  8%  pouring  down  drains  or 
sewers,  7%  giving  to  a  service  station,  5%  pouring 
it  on  the  road,  and  3%  taking  it  to  the  town  dump. 
Pouring  the  oil  into  sewers  or  on  the  road  resulted 
in  44  metric  tons  of  petroleum  hydrocarbons  being 
discharged  to  the  city's  waste  water  treatment 
system.  This  could  account  for  19%  of  the  total 
hydrocarbons  discharged  by  the  combined  storm 
sewer  and  sanitary  sewage  treatment  plant  each 
year.  These  hydrocarbons  are  discharged  into  the 
Providence  River.  The  residents  indicated  a  high 
degree  of  willingness  to  participate  in  a  recycling 
program.  The  program,  recently  passed  by  the 
State  Legislature  of  Rhode  Island,  could  have  a 
beneficial  effect  on  the  water  quality  of  Narragan- 
sett  Bay.  (Small-FRC) 
W81-04144 


HEAVY  METAL-ANTIBIOTIC  RESISTANT 
BACTERIA  IN  A  LAKE  RECREATIONAL 
AREA, 

Vermont  Univ.,  Burlington.  Dept.  of  Microbiology 

and  Biochemistry. 

R.  E.  Sjogren,  and  J.  Port. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  1,  p  29- 

44,  1981.  5  Fig,  8  Tab,  37  Ref. 

Descriptors:  'Heavy  metals,  *Coliforms,  ♦Bacte- 
ria, Streptococcus,  Beaches,  Path  of  pollutants. 
Adaptation,  Lakes,  Water  pollution  sources. 
Sewage  bacteria.  Microorganisms,  *Lake  Cham- 
plain,  Vermont,  Recreation  facilities. 

Distributions  of  fecal  pollution  indicators  and  or- 
ganisms resistant  to  heavy  metals  and  antibiotics 
were  studied  during  the  summers  of  1974  and  1977 
in  waters  and  sediments  of  a  recreational  area  of 
Lake  Champlain  near  Burlington,  Vermont.  It  was 
determined  that  the  major  source  of  pollution  was 
in  the  southern  part  of  the  bay  (illegal  raw  sewage 
dumping  by  moored  boats).  Prevailing  winds  and 
currents  encouraged  a  northward  drift  of  pollution 
to  a  major  bathing  area.  Fecal  coliforms,  fecal 
streptococci,  and  total  coliforms  were  usually  10  to 
100  fold  higher  in  sediments  than  in  water  sampls. 
Levels  frequently  exceeded  acceptable  levels  for 
recreational  waters.  In  harbor  water  samples,  84% 
of  total  coliforms  were  resistant  to  1  or  more 
antibiotics;  96%  were  resistant  to  2  or  more  heavy 
metals  (Co,  Zn,  and  Pb).  (Cassar-FRC) 
W81-04151 


ANOMALIES  IN  THE  LOG  FREUNDLICH 
EQUATION  RESULTING  IN  DEVIATIONS  IN 
ADSORPTION  K  VALUES  OF  PESTICIDES 
AND  OTHER  ORGANIC  COMPOUNDS  WHEN 
THE  SYSTEM  OF  UNITS  IS  CHANGED, 
Department  of  Agriculture,  London  (Ontario).  Re- 
search Inst. 
B.  T.  Bowman. 

Journal  of  Environmental  Science  and  Health,  Vol 
B16,  No  2,  p  113-123,  1981.  1  Fig,  3  Tab,  7  Ref 

Descriptors:  'Mathematical  equations,  'Adsorp- 
tion, 'Soil  water.  Kinetics,  Mathematical  studies. 
Pesticides,  Soil  types,  'Path  of  pollutats,  Math- 
ematical analysis,  Organophosphorus  pesticides, 
chlorinated  hydrocarbons.  Insecticides,  Isotherms, 
Organic  compounds. 

The  Freundlich  equation  K  value  is  widely  used  to 
estimate  the  adsorption  of  pesticides  in  soil-water 
systems.  Some  anaomalies  in  adsorption  values  cre- 
ated by  the  use  of  this  equation  are  examined,  and 
precautions  necessary  when  using  the  K  values  to 


measure  the  relative  adsorption  of  pesticidal  com- 
pounds in  soil-water  environments  are  discussed. 
Dimensionless  analysis  of  the  Freundlich  equation 
reveals  that  the  units  of  K  are  not  moles/gram. 
When  units  are  changed,  the  magnitude  of  K  does 
not  change  by  the  same  factor  as  the  adsorption 
data  from  which  it  was  calculated,  except  when 
the  slope  (N)  equals  1.  It  was  suggested  that  mole 
fraction  (a  unitless  quantity)  be  used  to  express  the 
equilibrium  concentration,  and  that  K  should  no 
longer  be  utilized  as  an  indicator  of  relative  ad- 
sorption. The  effect  of  slope  value  on  the  magni- 
tude of  adsorption  K  value  with  changing  units  is 
illustrated  for  the  adsorption  of  several  organoch- 
lorine  and  organophosphorus  insecticides  on  var- 
ious soil-water  systems.  An  alternate  method  of 
determining  the  relative  adsorption  of  pesticides  by 
soil-water  systems  is  evaluated.  (Geiger-FRC) 
W81-04189 


DETERMINATION  OF  THE  AQUATIC  HERBI- 
CIDE FLURIDONE  IN  WATER  AND  HYDRO- 
SOIL:  EFFECT  OF  APPLICATION  METHOD 
ON  DISSIPATION, 

Lilly  Research  Labs.,  Greenfield,  IN.  Agricultural 

Research  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-04192 


SURVEY  FOR  SURFACTANT  EFFECTS  ON 
THE  PHOTODEGRADATION  OF  HERBI- 
CIDES IN  AQUEOUS  MEDIA, 

Science    and    Education    Administration,    Fargo, 
ND.  Metabolism  and  Radiation  Research  Lab. 
F.  S.  Tanaka,  R.  G.  Wien,  and  E.  R.  Mansager. 
Journal  of  Agricultural  and  Food  Chemistry,  Vol 
29,  No  2,  p  227-230,  March-April,  1981.  3  Tab,  9 
Ref. 

Descriptors:  'Herbicides,  'Degradation,  'Surfac- 
tants, Pesticides,  Fate  of  pollutants,  Carbamate  pes- 
ticides, Triazine  pesticides.  Urea  pesticides,  Solu- 
bility, High  pressure  liquid  chromatography,  Irra- 
diation, Decomposition,  Chemical  reactions. 

The  effects  of  0.2%  heterogeneous  Tergitol  TMN- 
10  and  Triton  X-100  on  the  photodegradation  of 
four  classes  of  herbicides  in  aqueous  solutions  were 
examined.  Aqueous  solutions  of  phenylureas,  car- 
bamates, amides  and  triazines  were  irradiated  for 
135  minutes  with  a  Rayonet  photoreactor.  Mea- 
surement of  unreacted  parent  material  after  photo- 
lysis was  carried  out  by  high  pressure  liquid  chro- 
matography. The  14  compounds  tested  were 
chosen  to  give  a  wide  range  of  water  solubilities 
for  each  class.  No  direct  relationship  was  observed 
between  water  solubility  and  surfactant  effects. 
However,  an  increase  in  herbicidal  photo-degrada- 
tion was  observed  as  water  solubilities  decreased  in 
the  presence  of  surfactant  under  qualifying  condi- 
tions. In  general,  herbicides  with  low  water  solubi- 
lities and  one  or  more  chloro-substituents  on  the 
aromatic  ring  showed  this  effect  consistently, 
except  for  the  3,4-dichloro  substitution.  The  impli- 
cations of  these  findings  for  the  environmental  fate 
of  pesticides  are  discussed.  (Geiger-FRC) 
W81-04194 


PHOSPHORUS  SOURCES  FOR  AQUATIC 
WEEDS:  WATER  OR  SEDIMENTS', 

McGill  Univ.,  Montreal(Quebec).  Dept.  of  Biol- 
ogy. 

R.  Carignan,  and  J.  Kalff 

Science,  Vol  207,  No  4434,  p  987-989,  February  29, 
1980.  1  Fig,  3  Tab,  8  Ref 

Descriptors:  'Phosphorus  compounds,  'Aquatic 
plants,  'Sediments,  Lakes,  Quebec,  Nutrients,  Path 
of  pollutants.  Lake  Memphremagog,  Riviere  du 
Sud,  Bottom  sediments. 

The  sediments  in  mesotrophic  and  mildly  eutro- 
phic  lakes  contributed  all  the  phosphorus  used  by 
nine  common  species  of  aquatic  macrophytes.  In 
central  Lake  Memphremagog,  Quebec  (mean  total 
P,  9.7  micrograms  per  liter)  plants  and  their  %  P 
uptakes  from  the  sediment  were  as  follows:  Myrio- 
phyllum  alterniflorum,  104.4;  Potamogeton  zosteri- 
formis,  107.4;  Potamogeton  foliosus,  98.6;  Calli- 
triche  hermaphroditica,   94.2;   Elodea  canadensis. 


99.0;  Najas  flexilis,  100.8;  Myriophyllum  spicatum, 
99.4;  Heteranthera  dubia,  95.2;  and  Vallisneria 
americana,  103.1.  In  southern  Lake  Memphrema- 
gog (mean  total  phosphorus,  29.8  micrograms  per 
liter)  results  were  as  follows  (in  %):  M.  spicatum, 
93.2;  H.  dubia,  95.7;  and  V.  americana,  86.0.  In 
hypereutrophic  Riviere  du  Sud  (mean  total  phos- 
phorus, 290  micrograms  per  liter)  %  P  uptake  from 
sediments  was  slightly  less:  M.  spicatum,  70.0;  H. 
dubia,  70.3;  and  V.  americana,  74.2.  Submergent 
macrophytes  are  very  active  sediment  P  recyclers 
and  should  be  seen  as  potential  P  pumps.  (Cassar- 
FRC) 
W81-04197 


SOME  EVOLUTIONAL  ASPECTS  OF  THE 
CONTAMINATION  OCCURRENCE  IN  THE 
ALBUFERA  LAKE, 

Valencia   Univ.,    Politecnica(Spain).    Instituto   de 

Hydrologia  y  Medio  Natural. 

J.  Alonso,  and  M.  Ferris. 

Progress  in  Water  Technology,  Vol  12,  No  4,  p 

523-542,  1980.  7  Fig,  5  Tab,  4  Ref 

Descriptors:  'Path  of  pollutants,  'Lakes,  'Time 
series  analysis,  Albufera  Lake,  'Spain,  Agricultural 
runoff,   Water   pollution   sources.   Water  quality. 

Albufera  lake  water  was  analyzed  in  a  study  in- 
volving the  irrigation  canals  discharging  water  into 
the  lake,  which  is  one  of  the  ways  the  lake  is 
contaminated.  A  comparison  of  the  results  with 
published  data  led  to  a  finding  of  some  pararneter 
changes  during  the  past  six  years.  The  origin  of 
agricultural  contamination  was  found  to  come 
from  the  entire  lake  area,  especially  from  the 
southeast;  urban  contamination,  although  diffuse, 
comes  from  the  west;  and  industrial  contamination, 
together  with  urban  contamination,  was  very  ac- 
centuated in  the  northern  part  of  the  lake.  The 
odor  and  color,  suspended  substances,  dissolved 
oxygen,  BODS,  organic  matter,  hardness  and  turbi- 
dity were  determined.  Comparison  with  previously 
set  legal  limits  for  these  properties  showed  the 
progressive  contamination  of  the  lake.  (Hertzoff- 
FRC) 
W8 1-04202 


POLLUTION  CONTROL  AND  QUALITY 
LEVELS  OF  THE  BAY  OF  NAPLES, 

Naples  Univ.  (Italy).  Centrol  Studie  Ricerche  di 
Ingegneria  Sanitaria. 

L.  Mendia,  E.  d'Elia,  L.  Evison,  and  E.  Tosti. 
Progress  in  Water  Technology,  Vol  12,  No  4,  p 
615-631,  1980.  6  Fig,  5  Tab. 

Descriptors:  'Outfall  sewers,  'Coliforms,  'Bays, 
Monitoring,  Public  health,  'Water  pollution 
sources,  'Bay  of  Naples,  Italy,  Naples. 

Pollution  control  in  the  Bay  of  Naples  was  studied, 
and  the  main  pollution  sources  and  their  loads 
were  determined.  Data  are  also  presented  on  the 
bacteriological  monitoring  of  the  seawater.  Bacte- 
rial counts  indicate  that  the  following  are  the  pri- 
mary sources  of  pollution:  the  municipalities  of 
Cuma,  Bagnoli,  Coroglio,  and  S.  Giovanni,  and  the 
River  Sarno.  While  there  were  some  areas  of 
heavy  fecal  contamination,  in  general  the  water 
quality  was  very  good.  In  places  where  there  was 
no  sewage  discharge,  such  as  near  Lago  Lucrino 
and  Capo  Posillipo,  the  bacterial  quality  of  the 
water  was  excellent.  E.  coli  counts  appeared  to 
reflect  the  fecal  contamination  of  the  water  more 
accurately  than  total  coliforms.  A  high  correlation 
was  found  between  total  coliforms  and  fecal  coli- 
forms, and  between  fecal  coliforms  and  fecal  strep- 
tococci. Low  levels  of  dissolved  oxygen  were 
measured  around  the  Cuma  outfall,  S.  Giovanni  a 
Teduccio  outfall,  and  River  Sarno.  At  present, 
20%  of  the  planned  treatment  works  are  in  oper- 
ation in  the  area  studied.  (Small-FRC) 
W8 1-04203 


GROUNDWATER  POLLUTION  BY  OIL  PROD- 
UCTS, 

Anglian  Water  Authority,  Huntingdon  (England). 
A.  Hunter  Blair. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  34,  No  6,  p  557-569,  November, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

1980.  6  Fig,  1  Tab,  22  Ref. 

Descriptors:  'Groundwater  pollution,  *Infiltration, 
Surface-groundwater  relations,  Oil  spills,  Ground- 
water, Cleanup  operations,  *Oil  pollution.  Chro- 
matography, Aquifer  characteristics.  Petroleum 
hydrocarbons,  England. 

Aspects  of  groundwater  pollution  by  oil  products 
in  England  are  examined,  and  legal  controls  and 
required  research  are  discussed.  Studies  indicate 
that  most  inland  oil  pollution  results  from  small 
sources  such  as  tank  leaks,  spills  from  stocking  and 
handling,  and  washing  from  contaminated  surface. 
Additional  sources  of  pollution  include  illegal 
dumping  of  wastes  and  accidents  to  road,  rail,  and 
other  transport.  The  resulting  deterioration  in 
groundwater  quality  endures  for  long  periods  of 
time,  exceeding  70  years.  The  quantitative  mecha- 
nisms of  flow  following  an  oil  spill  and  the  break- 
down of  oil  products  by  microorganisms,  as  well  as 
the  effects  of  bedrock  chemistry  on  oil  must  be 
understood  before  attempts  can  be  made  to  under- 
stand oil  behavior  in  groundwater.  Current  esti- 
mates of  the  spread  and  migration  of  oil  based  on 
experience  differ  from  those  obtained  by  complex 
mathematical  solutions.  Mechanisms  of  oil  pollu- 
tion must  be  understood  before  attempts  can  be 
made  to  obtain  an  oil  balance.  Recovery  following 
oil  pollution  is  further  complicated  by  the  necessity 
for  quick  action,  extensive  knowledge  of  the  local 
geology,  and  long  term  maintenance,  and  the  exor- 
bitant costs  encountered.  Increased  protective 
measures  and  increased  numbers  of  trained  person- 
nel are  needed  as  well.  (Titus-FRC) 
W81-04214 


ISOLATION  AND  ENUMERATION  OF  LIS- 
TERIA MONOCYTOGENES  FROM  SEWAGE, 
SEWAGE  SLUDGE  AND  RIVER  WATER, 

Yorkshire  Water  Authority  (England). 

For  primary  bibliographic  entry  see  Field  2A. 

W81-04219 


HYDROLYSIS  OF  SELECTED  ORGANOPHOS- 
PHORUS  INSECTICIDES  BY  TWO  BACTERIA 
ISOLATED  FROM  FLOODED  SOIL, 

Central  Rice  Research  Inst.,  Cuttack  (India).  Lab. 

of  Soil  Microbiology. 

T.  K.  Adhya,  Sudhakar-Barik,  and  N. 

Sethunathan. 

Journal  of  Applied  Bacteriology,  Vol  50,  No  1,  p 

167-172,  1981.  1  Fig,  2  Tab,  9  Ref. 

Descriptors:  'Microbial  degradation,  'Soil  bacte- 
ria, *Organophosphorus  pesticides,  Flavobacter- 
ium,  Pseudomonas,  Pesticides,  Hydrolysis,  Bacte- 
ria, Insecticides,  Microbiological  studies,  Glucose, 
Diazinon,  Parathion,  Enzymes,  Fenitrothion, 
Methyl  parathion. 

Although  microbial  hydrolysis  of  parathion  and 
related  phosphorothioate  insecticides  with  a 
common  P-O-C  linkage  has  been  well  demonstrat- 
ed, not  all  phosphorothioates  with  a  common  P-O- 
C  linkage  were  hydrolyzed  with  ease  by  a  crude 
enzyme  from  a  mixed  bacterial  culture.  The  hy- 
drolysis of  both  diethyl  (parathion  and  diazinon) 
and  dimethyl  (methyl  parathion  and  fenitrothion) 
phosphorothioates  by  Flavobacterium  sp.  ATCC 
27551  and  Pseudomonas  sp.  ATCC  29353  was 
investigated.  The  Flavobacterium  sp.  hydrolyzed 
both  the  diethyl  and  the  dimethyl  phosphoroth- 
ioates, while  the  Pseudomonas  sp.  hydrolyzed  only 
the  diethyl  phosphorothioates.  Glucose  inhibited 
the  hydrolysis  of  parathion  by  Pseudomonas  sp., 
but  not  by  Flavobacterium  sp.  The  Pseudomonas 
sp.  converted  4-nitrophenol  to  4-aminophenol  in 
the  presence  of  glucose  and  to  nitrite  in  its  absence; 
4-nitrophenol  was  not  metabolized  by  the  Flavo- 
bacterium sp.  This  study  demonstrated  the  excep- 
tional capacity  of  the  Flavobacterium  sp.  to  rapid- 
ly hydrolyze  a  variety  of  phosphorothioates  with 
structural  differences  in  their  alkyl  or  ring  por- 
tions. These  bacteria  may  be  particularly  useful  in 
the  development  of  immobilized  enzyme  systems 
for  the  detoxification  of  pesticide  wastes.  (CarroU- 
FRC) 
W8 1-04222 


UNDERSTANDING  WATER  QUALITY, 


Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

M.  H.  Bates. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

61,  No.  12,  p  6-7,  March  1980. 

Descriptors:  'Chemical  reactions,  'Water  quality, 
'Hydrogen  ion  concentration,  'Oxidation-reduc- 
tion potential,  'Water  treatment.  Heavy  metals. 
Nutrients,  Dissolved  oxygen.  Pollutants,  Phospho- 
rus compounds. 

An  understanding  of  chemical  factors  in  water  is 
important  in  producing  a  good  quality  water  for 
domestic  use.  While  most  natural  waters  have  a  pH 
between  6.5  and  8.5  maintained  by  the  carbonate- 
bicarbonate  buffering  system,  several  conditions 
can  cause  temporary  pH  changes,  including  intense 
photosynthesis  activity  and  microbil  metabolism. 
These  fluctuations  affect  preciptation-solubilization 
reactions  and  sorption-desorption  reactions,  chang- 
ing the  availability  of  phosphates  and  heavy 
metals.  Dissolved  oxygen  concentrations  govern 
the  oxidation-reduction  potential.  Fluctuations  are 
caused  by  temperature  changes  and  photosynthe- 
sis. Many  elements  have  several  oxidation  states 
and  move  between  them  with  changes  in  dissolved 
oxygen  concentration,  for  example,  Fe,  S,  Ni,  Cu, 
Cr,  and  Hg.  Knowledge  of  these  chemical  reac- 
tions can  improve  proper  choice  of  treatment 
methods.  (Cassar-FRC) 
W8 1-04245 


POLLUTION  STUDIES  ON  NIGERIAN  RIVER 
II:  WATER  QUALITY  OF  SOME  NIGERIAN 
RIVERS, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Chemistry. 

S.  O.  Ajayi,  and  O.  Osibanjo. 

Environmental  Pollution  (Series  B),  Vol.  2,  No.  2, 

p  87-95,  1981.  1  Fig,  6  Tab,  8  Ref. 

Descriptors:  'Rivers,  'Water  quality,  'Rural  areas, 
Organic  matter.  Biochemical  oxygen  demand. 
Water  pollution  sources,  Hydrogenion  concentra- 
tion, Humus,  Decomposing  organic  matter.  Water 
quality.  Standards,  Africa,  'Nigeria. 

Twenty-six  Nigerian  rivers  were  sampled  during 
the  dry  season,  and  samples  were  analyzed  for 
BODS,  COD,  pH,  dissolved  oxygen,  ammonia, 
nitrite,  and  phoshate.  Since  industrialization  and 
urbanization  have  been  at  a  low  level  in  most  of 
Africa,  there  are  few  polluted  rivers  and  little  data 
on  water  quality.  Recent  increased  industrial  activ- 
ities including  an  oil  boom  have  affected  water 
quality.  Ten  of  the  rivers  studied  are  tributaries  of 
the  River  Niger,  and  only  two  of  the  river  flow 
through  heavily  populated  areas.  Seventeen  of  the 
rivers  were  found  to  be  unpolluted  .  Nine  were 
found  to  be  polluted,  but  by  natural  sources.  The 
river  with  the  highest  BOD  and  lowest  pH  and 
dissolved  oxygen  flowed  through  the  freshwater 
swamp  forest  area  of  southwestern  Nigeria,  where 
the  drainage  and  catchment  areas  are  rich  in  de- 
caying orgaic  matter  and  humus.  Some  poor  water 
quality  measurements  were  due  to  heavy  deposits 
of  cow  dung  near  the  sampling  sites.  Information 
on  the  natural  quality  of  these  rivers  will  aid  in 
establishment  of  realistic  standards  for  water  qual- 
ity. (Small-FRC) 
W8 1-04249 


THE  WATER  POLLUTION  POTENTIAL 
FROM  DEMOLITION  WASTE  DISPOSAL, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

D.  W.  Ferguson,  and  J.  W.  Male. 
Journal  of  Environmental  Science  and  Health,  Part 
A,  Environmental  Science  and  Engineering,  Vol 
A15,  No  6,  p  545-559,  1980.  3  Tab,  9  Ref. 

Descriptors:  'Water  pollution  sources,  'Landfills, 
'Waste  disposal,  Demolition  wastes,  Leachate, 
Path  of  pollutants,  Disposal,  Solid  wastes,  Con- 
struction wastes,  Pollutants,  Surface  waters, 
Groundwater,  Metals,  Alkalinity, 

HardnessCWater),  Iron,  Manganese,  Conductivity, 
Wood  wastes. 

Results  of  field  and  laboratory  studies  on  water 
samples  from  demolition  waste  sites  showed  poten- 


tial for  pollution  of  surface  waters  and  ground- 
waters. Although  highly  variable,  the  composition 
of  the  wastes  can  be  divided  into  combustible 
(mostly  wood)  and  noncombustible  (concrete  and 
masonry  rubble,  plastic  wiring,  piping,  etc.).  The 
four  disposal  sites,  located  in  southern  New  Eng- 
land and  in  contact  with  surface  and  groundwater, 
varied  widely  in  size,  content,  and  other  character- 
istics. Results  showed  that  downstream  water  sam- 
ples in  most  sites  had  significant  increases  in  hard- 
ness, alkalinity,  conductivity,  COD,  iron,  and  man- 
ganese. Some  extreme  levels  (all  expressed  in  mg 
per  liter)  were  iron,  40;  Mn,  9.0;  EDTA  hardness, 
1100;  and  COD,  270.  Pb,  Cu,  Cd,  and  Cr  were 
below  detectable  limits.  Laboratory  studies  used  2 
different  compositions  of  demolition  wastes,  one 
50%  wood  and  the  other  50%  masonry  waste  with 
the  remainder  typical  demolition  materials.  Results 
were  similar  to  the  field  results  but  could  not 
evaluate  the  effect  of  leaching  through  soil.  Dis- 
posal sites  for  demolition  wastes  must  be  chosen 
and  designed  to  minimize  pollution  of  surface  and 
ground  waters.  (Cassar-FRC) 
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THE  RELATIONSHIP  BETWEEN  ACTD  CON- 
TENT  OF  PARTICULATES  AND  RAINFALL  IN 
BANGKOK, 

College    of   Petroleum    and    Minerals,    Dhahran 

(Saudi  Arabia).  Research  Inst. 

S.  M.  Khan. 

Journal  of  Environmental  Science  and  Health,  Part 

A,  Environmental  Science  and  Engineering,  Vol 

A15,  No  6,  p  561-572,  1980.  3  Fig,  2  Tab,  13  Ref. 

Descriptors:  'Bangkok,  'Acidic  water,  'Rainfall, 
•Water  pollution  sources,  'Acid  rain,  Thailand, 
Hydrogen  ion  concentration,  Sulfates,  Sulfuric 
acid. 

Rainfall  at  nine  stations  in  Bangkok,  Thailand, 
varied  from  pH  5.57  to  6.32,  low  values  compared 
with  cities  in  North  America  and  and  Europe. 
Particulate  acid  content  ranged  from  5.38  to  10.15 
micrograms  per  cu  meter.  Analysis  for  several  ions 
showed  that  the  concentration  of  sulfate  was  the 
controlling  factor  in  acidity  of  rain.  pH  was  re- 
duced by  1  unit  for  each  9.09  micrograms  per  cu 
meter  acid  content  of  particulates  according  to  a 
relationship  derived  in  the  study:  pH  =  6.87  -  0.11 
(acidity  of  particulates  in  micrograms  per  cu 
meter).  (Cassar-FRC) 
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TRADITIONAL  PRACTICES  OF  HANDLING 
DRINKING  WATER  IN  TROPICAL  DEVELOP- 
ING COUNTRIES  -  BOON  OR  HAZARD  FOR 
NEW  RURAL  WATER  SUPPLY  PROJECTS, 

Water  Purification  Project,  Khartoum  (Sudan). 

S.  A.  A.  Jahn. 

Aqua,  No  9/10,  p  14,  15,  1980.  10  Ref 

Descriptors:  'Tropical  regions,  'Water  supply, 
'Social  aspects.  Water  quality.  Bacteria,  Develop- 
ing countries. 

This  paper  highlights  some  traditions  in  handling 
of  water  in  rural  areas  of  the  tropics  which  must  be 
taken  into  consideration  in  any  attempts  to  upgrade 
the  water  supply  to  that  region.  Even  if  the  water 
supply  in  some  areas  is  changed  from  an  unsafe 
water  to  high  quality  groundwater,  the  women  in 
the  area  will  still  cover  the  pots  during  transport 
from  the  source  to  their  homes  with  broad  leaves 
of  Terminalia  macroptera  or  other  plants.  This 
habit  can  increase  the  contamination  of  the  water 
and  promote  bacterial  growth  on  the  organic 
matter  which  soaks  from  the  leaves.  Baobab  trees 
are  frequently  used  as  rain  water  reservoirs.  Not 
only  is  this  water  open  to  contamination  from  bird 
and  bat  droppings,  organic  matter  and  dust,  but  it 
may  also  have  been  placed  into  the  tree  shortly 
after  the  tree  had  been  tarred  for  repairing  inside 
walls  of  the  trunk.  A  practice  in  Mali  calls  for 
placing  a  layer  of  fresh  kaolin  in  the  bottom  of  a 
clay  jar  before  it  is  filled  with  water.  Studies  on 
Sudanese  clays  for  water  coagulation  are  under- 
way. Use  of  the  perfumed  grasses  to  favor  the 
water  or  spruce  up  a  flat  taste  is  common.  The 
effects  of  these  traditional  practices  are  under  in- 
vestigation. (Baker-FRC) 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 
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METABOLISM  OF  BIOELEMENTS  IN  THE 
MINAMI-ASAKAWA  RIVER  AND  HUMAN  AC- 
TIVITIES AFFECTING  IT, 

Tokyo    Univ.    of   Agriculture    and    Technology 
(Japan).  Dept.  of  Environmental  Science  and  Con- 
servation. 
N.  Ogura. 

Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 
138-146,  July,  1980.  8  Fig,  4  Tab,  lORef. 

Descriptors:  'Sewage  effluents,  'Self-purification, 
•Rivers,  •Nutrients,  Water  pollution  effects, 
•Minami-Asakawa  River,  Japan,  Eutrophication, 
Nitrogen  compounds.  Phosphorus  compounds. 
Path  of  pollutants.  Suspended  solids,  Chlorophyll, 
Algae,  Diurnal. 

Water  samples  from  the  sewage-polluted  Minami- 
Asakawa  River,  Japan,  were  collected  every  three 
hours  during  July  25-26,  1978,  and  daily  loadings 
and  budgets  of  bioelements  estimated.  Suspended 
matter,  organic  N,  carbohydrates,  and  ammonia 
decreased  along  the  course  of  the  river  because  of 
self-purification.  However,  nitrate,  nitrite,  and 
chlorophyll  a,  produced  in  situ,  increased  through- 
out the  day.  Diurnal  variations  were  observed- 
current  velocity,  electrical  conductivity,  and  water 
temperature  decreased  to  a  minimum  about  6  a.m. 
Several  other  parameters  of  water  quality  reached 
low  levels  about  3  a.m.-total  P,  total  organic 
carbon,  and  nitrate-N.  Substances  enter  the  river 
system  by  precipitation,  sewage  discharge  and 
other  inputs,  and  gas  exchange  on  the  surface;  are 
metabolized  or  dissolved  in  water  and  sediments 
by  fish,  microorganisms,  benthos,  algae,  and  ma- 
crophytes;  and  are  output  via  evaporation,  gas 
exchange  at  the  surface,  settling,  seepage  through 
the  bed  into  the  groundwater,  and  outflow  toward 
the  sea.  (Cassar-FRC) 
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TIDAL  SEDIMENT  TRANSPORTATION  AND 
BEHAVIOR  OF  PARTICULATE  PHOSPHO- 
RUS AND  HEAVY  METALS  IN  A  POLLUTED 
TIDAL  RIVER. 

Aichi   Environmental   Research   Center,   Nagoya 

(Japan). 

H.  Otsuka,  and  M.  Furuta. 

Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 

172-181,  July,  1980.  11  Fig,  24  Ref. 

Descriptors:  •Phosphorus  compounds,  'Heavy 
metals,  *Sediment  transport.  Organic  matter.  Sus- 
pended solids.  Path  of  pollutants.  Manganese, 
Zinc,  Copper,  Lead,  Iron,  Estuaries,  •Tidal  rivers. 
Bottom  sediments.  Storms,  Metals,  *Shonai  River, 
Japan. 

Concentrations  of  phosphorus  and  heavy  metals  in 
water  and  suspended  matter  were  studied  in  a 
polluted  tidal  river  (Shonai  River,  near  Nagoya, 
Japan)  during  sediment  transportation.  After  sedi- 
ment disturbances,  levels  of  P  and  heavy  mtals  in 
particulate  form  increased.  The  most  mobile  forms 
of  P  and  metals  in  the  suspended  matter  were 
hydroxylamine  acetic  acid  soluble  P  and  metals 
and  hydrogen  peroxide  soluble  P.  Hydrogen  per- 
oxide soluble  P  and  hydroxylamine  acetic  acid 
soluble  Zn,  Cu,  and  Pb  were  associated  with  or- 
ganic matter,  and  hydroxylamine  acetic  acid  solu- 
ble P  with  iron  hydroxide.  Concentrations  in  sus- 
pended matter  were  less  during  frequent  sediment 
transport  (rainy  weather)  and  higher  during  dry 
weather.  The  mobile  P  and  metals  were  lost  from 
suspended  matter  during  the  process  of  settling  to 
the  bottom  and  accumulated  in  bottom  sediments 
during  periods  of  stable  weather  because  supply 
was  greater  than  loss.  Mn  did  not  accumulate  in 
suspended  matter  or  bottom  sediments  in  the  semi- 
reducing  conditions  encountered  in  this  study. 
(Cassar-FRC) 
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THE  FLORA  OF  AEROBIC  HETEROTROPHIC 
BACTERIA  IN  THE  RIVER  SAGAMI, 

Samukawa  Purification  Plant,  Kanagawa  (Japan). 

S.  Maeda. 

Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 


163-171,  July,  1980.  1  Fig,  5  Tab,  28  Ref. 

Descriptors:  'Bacteria,  'Periphyton,  'Rivers,  He- 
terotrophic bacteria.  Aerobic  bacteria,  Aquatic 
bacteria,  Limnology,  'Sagami  River,  Japan, 
Aquatic  plants,  Coliforms,  Sediments,  Bottom  sedi- 
ments. 

The  number  and  species  of  aerobic  heterotrophic 
bacteria  in  running  water,  periphyton,  and  sedi- 
ments of  the  Sagami  River,  Japan,  were  studied. 
Total  numbers  of  aerobic  heterotrophic  bacteria 
were  10,000  to  1  million  cells  per  ml  in  water,  1 
million  to  10  million  cells  per  sq  cm  in  periphyton, 
and  2.5  to  4.3  million  per  gram  in  sediments.  Most 
numerous  bacteria  in  water  were  Flavobacterium 
(31.3-43.8%),  Acinetobacter  (0-28.1%),  and  Mor- 
axella  (0-18.8%);  in  periphyton,  Flavobacter- 
ium(28. 1-62.5%),  Alcaligenes  (6.3-25.0),  and  Mor- 
axella  (6.3-37.5%);  in  sediments,  Pseudomonas  (8- 
20%),  Alcaligenes  (8-20%),  Acinetobacter  (8- 
12.5%),  and  Flavobacterium  (0-16%).  (Cassar- 
FRC) 
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EFFECTS  OF  POLLUTANTS  ON  HUMAN 
HEALTH, 

Health  effects  Research  Lab.,  Cincinnati,  OH. 
L.J.  McCabe. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
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Ref. 

Descriptors:  'Public  health,  'Water  pollution  ef- 
fects, Waste  water  facilities,  Aerosols,  Toxicity, 
'Infaction,  'Swimming,  Population  exposure.  En- 
vironmental effects.  Site  selection.  Sewage  bacte- 
ria. Bacterial  anaysis,  Bioaccumulation,  Fish. 

The  Environmental  Protection  Agency's  health  ef- 
fects laboratories  conduct  research  to  provide  data 
for  standards  setting  purposes.  Research  activities 
which  may  be  germane  to  point  versus  diffuse 
source  pollution  include  studies  on  bathing  beach- 
es, aerosols  from  sewage  treatment  plants,  and 
toxic  effluents.  In  order  to  determine  new  criteria 
for  recreational  water  quality,  a  study  was  con- 
ducted in  which  water  quality  was  measured  by  as 
many  methods  as  possible  and  then  correlated  with 
illness  related  to  sewage  pollution.  The  best  indica- 
tor to  fit  the  illness  data  was  the  Enterococcus 
density  as  measured  by  a  method  developed  in  the 
study.  For  an  increased  illness  rate  of  1%,  the 
Enterococcus  density  would  be  13.6  per  decaliter 
and  for  5%  increased  illness,  906  per  100  ml. 
Another  problem  area  studied  was  the  health  ef- 
fects of  siting  of  sewage  treatment  plants.  Despite 
the  fact  that  some  microorganisms  are  emitted  by 
aeration  basins  of  a  sewage  treatment  plant,  there  is 
no  detectable  increase  of  disease  in  persons  ex- 
posed to  the  aerosols,  including  sewage  treatment 
plant  workers.  As  part  of  th  development  of  Crite- 
ria Documents,  the  laboratory  was  involved  in 
determining  the  human  health  effects  portion  of  20 
of  the  65  consent  decree  documents,  most  critical 
to  the  Great  Lakes  are  the  toxic  pollutants  that 
have  significant  bioaccumulation.  Because  of  the 
Great  Lakes  fishery  resource  such  toxic  pollutants 
will  require  close  surveillance,  particularly  in  pop- 
ulations where  the  average  fish  consumption  is 
greatly  exceeded.  (Brambley-SRC) 
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HIGH  FLOW  WATER  QUALITY  STANDARDS, 

Southeastern  Wisconsin  Regional  Planning  Com- 
mission. Waukesha. 
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Descriptors:  'High  flow,  'Nonpoint  pollution 
sources,  'Water  quality  standards,  'Water  pollu- 
tion sources,  Low  flow.  Aquatic  life.  Fisheries, 
Dissolved  oxygen,  Water  temperature,  Ammonia, 
Nitrogen,  Hydrogen  ion  concentration.  Phospho- 
rus, Coliforma,  monitoring. 

Recent  water  quality  monitoring  programs  have 
indicated  that  water  pollution  is  not  exclusively  a 
dry  weather,  point  source  related  problem.  To 
formulate  an  applicable  water  quality  standard 
which  would  support  the  intended  water  use  ob- 
jectives, an  analysis  was  made  of  water  quality 
monitoring  data  from  those  streams  in  the  South- 
eastern Wisconsin  Region  that  have  relatively 
clean  water  and  healthy  fisheries,  and  for  which 
water  use  objectives  are  considered  to  be  met. 
Even  in  such  relatively  clean  streams,  Ithe  speci- 
fied water  quality  standards  are  not  met  all  of  the 
time.  A  95%  compliance  level  was  selected  as  a 
practical  criterion  for  meeting  those  indicators 
which  directly  affect  desirable  forms  of  aquatic 
life.  These  include  dissolved  oxygen,  temperature, 
un-ionized  ammonia  nitrogen  and  pH.  A  90%  com- 
pliance level  was  selected  as  the  criterion  for  those 
indicators  which  do  not  directly  affect  aquatic  life. 
These  include  phosphorus  and  fecal  coliform  or- 
ganisms. This  probabilistic  approach  to  water  qual- 
ity standards  is  recommended  for  use  as  a  supple- 
ment to  the  current  exemption  in  Wisconsin  stand- 
ards for  low  flow  conditions.  The  recommendation 
renders  it  more  complex  to  interpret  a  field-sam- 
pled water  quality  violation.  This  procedure  will 
require  the  development  of  new  field  techniques, 
or  interpretive  methods  for  the  analysis  of  field 
survey  data.  (Moore-SRC) 
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THE  USE  OF  COMMUNITY  PARAMETERS 
DERIVED  FROM  ELECTROFISHING 

CATCHES  OF  RIVER  FISH  AS  INDICATORS 
OF  ENVIRONMENTAL  QUALITY, 
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logy. 

J.  R.  Gammon. 
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Descriptors:  'Water  quality,  'Fish  populations, 
'Environmental  effects,  'Species  composition. 
Aquatic  environment.  Diversity  indices.  Rivers, 
Species  diversity.  Biological  communities.  Bio- 
mass. 

There  is  a  pronounced  need  for  methods  of  meas- 
uring the  effect  of  various  human  activities  on  the 
aquatic  communities  of  running  water  ecosystems. 
The  composite  index  of  well-being  conmbines  two 
indices  of  diversity  and  two  indices  of  abundance 
in  approximately  equal  quantities  to  reflect  both 
divesity  and  abundance  of  fish.  It  appears  to  reflect 
the  general  health  of  the  fish  community  and 
hence,  the  water  quality  somewhat  more  satisfacto- 
rily than  any  single  community  index  of  indicator 
species.  The  findings  of  this  community  structure 
approach  as  applied  to  the  Wabash  and  Great 
Miami  Rivers  are  examined  and  evaluated.  The 
fish  communities  of  these  rivers  are  formed  from 
the  same  species,  with  some  exceptions.  These 
communities  respond  to  various  environmental 
stresses  by  reorganizations  in  species  composition. 
It  appears  that  different  indices  of  community 
structure  may  provide  a  means  of  detecting  subtle 
shifts  in  stressed  communities  and  that  a  blend  of 
different  indices,  for  example  the  composite  index, 
may  serve  to  magnify  and  clarify  the  community 
response  to  subtle  perturbations.  Although  there 
are  differences  in  relative  density  and  relative  bio- 
mass,  the  composite  indices  are  very  similar  for 
good,  intermediate,  and  poor  communities  in  the 
two  rivers,  approximately  7.5  for  good  communi- 
ties, 6.25  for  intermediate  communities  and  5.0  for 
poor  communities.  This  kind  of  approach  may  be 
of  value  for  other  rivers  of  this  kind.  (Moore-SRC) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 
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A  CONCEPTUAL  MODEL  FOR  AN  INTE- 
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OIL  SHALE  TRACT  C-B, 
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Descriptors:  'Model  studies,  •Baseline  studies, 
•Environmental  effecs,  'Oil  shale,  *Ecosystems, 
Planning,  Resources  development.  Ecology,  Hy- 
drology, Climatic  data. 

In  accordance  with  lease  stipulations  requiring  that 
system  interrelationships  be  addressed  in  the  envi- 
ronmental baseline  program,  a  conceptual  model  of 
the  oil  shale  Tract  C-b  ecosystem  was  developed 
around  2.5  years  of  hydrological,  meteorological, 
and  ecological  baseline  data.  A  systematic  proce- 
dure was  used  to  organize,  classify,  summarize, 
integrate,  and  synthesize  the  baseline  data  into 
categories  of  key  ecosystem  components  and  proc- 
esses. The  operator's  detailed  development  plans 
for  the  oil  shale  were  used  to  identify  anticipated 
perturbations  to  the  ecosystem.  These  prturbations 
were  integrated  into  the  conceptual  model  along 
with  the  key  components  and  processes.  Five  eco- 
system respone  units  (ERU)  were  identified  in  the 
natural  system,  and  two  additional  ERU's  would 
be  imposed  by  oil  shale  development.  Most  of  the 
data  for  driving  variables  and  state  variables  were 
plotted  against  a  2.5  year  time  scale.  Three  matri- 
ces were  derived  from  the  operator's  development 
plan  and  its  modification.  They  were  the  develop- 
ment matrix,  the  activity  matrix,  and  the  perturba- 
tion matrix.  The  model  describes  major  interrela- 
tionships on  the  tract  from  a  systems  perspective, 
from  a  mainly  qualitative  approach.  (Brambley- 
SRC) 
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GROUNDWATER  QUALITY  SAMPLING  AP- 
PROACHES FOR  MONITORING  OIL  SHALE 
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acquisition. 

The  development  of  cost-effective  groundwater 
quality  monitoring  programs  for  oil  shale  develop- 
ment requires  a  structured  (or  planned)  assessment 
process  leading  to  selection  of  sampling  sites  and 
sampling  methods.  A  study  is  being  conducted  to 
assess  the  impacts  of  oil  shale  development  on 
groundwater  quality  and  to  develop  monitoring 
design  guidelines.  One  of  the  roles  of  a  structured 
design  methodology  is  to  assure  the  quality  of 
monitoring  data.  This  is  accomplished  by  defining 
monitoring  goals,  evaluating  monitoring  options, 
and  creating  a  framework  for  assessing  cost-effec- 
tiveness. The  grondwater  quality  monitoring 
design  process  includes:  identification  and  charac- 
terization of  potential  sources  of  groundwater 
quality  impact;  characterization  of  the  location  of 
these  sources  with  regard  to  hydrogeology  and 
existing  groundwater  quality;  assessment  of  mobil- 
ity and  attenuation  of  potential  pollutants  in  the 


subsurface;  and  development  of  a  priority  ranking 
of  potential  sources  of  impact  and  of  potential 
pollutants.  Because  of  the  complexity  of  the  hydro- 
geology of  the  oil  shale  region  special  problems  are 
presented  in  the  selection  of  sampling  sites,  well 
construction,  sample  collection  methods,  and  sam- 
pling frequency.  (Brambley-SRC) 
W8 1-03989 


A  CONTINUOUS  FLOW  BIOASSAY  TECH- 
NIQUE FOR  ASSESSING  THE  TOXICITY  OF 
OIL  SHALE  RELATED  EFFLUENTS:  PRE- 
LIMINARY RESULTS  WITH  TWO  SPEOES 
OF  CADDISFLY  LARVAE. 
California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

P.  P.  Russell,  V.  H.  Resh,  and  T.  S.  Flynn. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Samplng,  Analysis  and 
Quality  Assurance,  Mar  26-28,  79.  Denver,  CO. 
EPA  Report  EPA-600/9-80-022,  Jun  80.  p  416-430, 
1  Fig,  4  Tab,  19  Ref 

Descriptors:  'Oil  shale,  'Process  water,  'Bioassay, 
'Caddisfiies,  'Water  pollution  effects,  'Larvae, 
Insect  behavior.  Ammonium  carbonate.  Effluents, 
Environmental  effects.  Toxicity,  Bioindicators. 

Caddisfly  larvae  were  exposed  to  different  concen- 
trations of  Omega-9  oil  shale  wastewater,  filtered 
and  unfiltered,  and  a  synthetic  wastewater  com- 
pounded from  ammonium  carbonate.  The  species 
used  were  Gumaga  nigricula  and  Dicosmoecus 
gilvipes;  the  Omerga-9  dilutions  were  0.27%, 
1.06%,  and  2.12%;  and  the  ammonium  carbonate 
strengths  were  0.56,  2.26,  and  4.52  mM.  Gumaga 
larvae  can  be  maintained  in  the  laboratory  model 
streams  with  no  effluent  loading  at  nearly  100% 
survival  for  at  least  12  days.  Concentrations  of 
filtered  Omega-9  water  up  to  2.12%  and  unfiltered 
Omerga-9  water  up  to  1.06%  produce  no  demon- 
strable reductions  in  Gumaga  'activity'  after  9  days 
of  exposure  in  the  model  streams.  Gumaga  'activi- 
ty' is  not  notably  reduced  by  rearing  in  streams 
receiving  up  to  4.52  mM  concentrations  of  ammo- 
nium carbonate  in  the  makeup  water  for  9  days. 
The  'activity'  of  Dicosmoecus  larvae  in  the  labora- 
tory model  streams  that  were  fed  ammonium  car- 
bonate concentrations  of  4.52  mM  and  2.26  mM  is 
significantly  reduced  but  not  at  a  dilution  of  0.56 
mM.  They  were  not  exposed  to  the  Omega-9 
water.  Dicosmoecus  larvae  are  potentially  more 
sensitive  indicators  of  environmental  stress  from 
ammonia-containing  effluents  than  are  Gumaga 
larvae.  This  continuous  flow  bioassay  technique 
has  many  potential  applications  in  assessing  the 
toxicity  of  oil  shale  related  effluents.  (Brambley- 
SRC) 
W81-03995 


BIOLOGICAL  MONITORING  OF  OIL  SHALE 
PRODUCTS  AND  EFFLUENTS  USING  SHORT 
TERM  GENETIC  ANALYSES. 

Oak  Ridge  Nationa  Lab.,  TN. 

T.  K.  Rao,  J.  L.  Epier,  M.  R.  Guerin,  J.  J. 

Schmidt-Collerus,  and  L.  Lefflr. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-221435, 

Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 

In:   Oil   Shale   Symposium;   Samp,   Analysis   and 

Quality  Assurance,  Mar  26-28,  79,  Denver,  CO. 

EPA  Rept  EPA-600/9-80-022,  June.  80.  p  431-442, 

I  Fig,  4  Tab,  10  Ref 

Descriptors:  'Bioassay,  'Monitoring,  'Oil  shale, 
'Process  water,  'Mutagens,  Salmonella,  Hydro- 
carbons, Aromatic  compounds.  Hazardous  materi- 
als. Oil,  Effluents,  Pollutants. 

The  long  term  health  hazards  such  as  mutagenesis, 
carcinogenesis  and  teratogenesis  due  to  the  expo- 
sure to  crude  shale  oil,  particulate  pollutants  and 
the  leachates  from  raw  or  spent  shale  constitute  a 
major  concern  in  the  development  of  shale  oil 
technology.  In  order  to  monitor  such  biological 
effects,  short  term  genetic  analyses  were  conduct- 
ed with  the  exemplary  test  materials.  These  sam- 
ples included  crude  oil  from  oil  shale,  an  aqueous 
product  water,  and  carbonaceous  spent  shale.  The 


Salmonella/microsomal  activation  system  (Ames 
assay)  was  generally  applicable  but  only  upon 
chemical  fractionation.  The  Stedman  liquid/liquid 
extraction  procedure  or  the  Sephadex  gel  filtration 
(LH-20)  technique  were  effectively  utilized.  Muta- 
genicity analyses  with  crude  oils  and  product 
water  revealed  biological  activity  in  the  basic  (aro- 
matic amine  fractions)  and  in  the  neutral  (polyaro- 
matic  hydrocarbon  fraction)  fractions.  Extracts 
and  chromatographically  isolated  materials  from 
raw  and  spent  shale  showed  mutagenic  activity 
which  correlates  with  the  biological  activity  of 
compounds  that  are  either  identified  or  predicted 
to  occur  in  these  materials.  The  testing  of  crude 
mixtures  with  the  Ames  system  is  considered  a 
useful  approach  in  the  prescreening  for  mutagens, 
provided  that  the  appropriate  fractionation,  chemi- 
cal analyses,  and  validation  accompany  the  bioas- 
says.  (Brambley-SRC). 
W8 1-03996 


AQUATIC  TOXICTTY  TESTS  ON  INORGANIC 
ELEMENTS  OCCURRING  IN  OIL  SHALE. 

Thomas  Hunt  Morgan  School  of  Biological  Sci- 
ences, Lexington,  KY. 

W,  J.  Bireg,  J.  A.  Black,  A.  G.  Westerman,  and  J. 
E.  Hudson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  Mar  26-28,  79,  Denver,  CO. 
EPA  Rept  EPa-600/9-80-022,  Jun  80.  p  519-534,  1 
Fig,  3  Tab,  57  Ref,  OWRT-B-044-KY(2). 

Descriptors:  'Oil  shale,  'Toxicity,  'Lethal  limit, 
Larvae,  Heavy  metals,  Pollutants,  Environmental 
effects,  Process  water.  Synergistic  Effects. 

Using  the  rainbow  trout  (Salmo  gairdneri), 
embryo-larval  toxicity  tests  were  performed  on  33 
elements  which  occur  in  oil  shale  and  other  fossil 
fuels.  Continuous  exposure  was  maintained  from 
fertilization  through  4  days  posthatching,  employ- 
ing static  renewal  procedures  and  test  responses 
were  based  on  lethality  and  teratogenesis.  The 
LCSO's  were  under  1.0  mg/1  for  19  of  th  33 
elements,  indicating  high  sensitivity  of  develop- 
mental stages  of  the  rainbow  trout  to  a  wide  range 
of  elements  which  occur  in  oil  shale,  spent  shale, 
and  process  waters.  Elements  which  proved  most 
toxic  to  trout  eggs  and  larvae  were  Hg,  Ag,  La, 
Ge,  Ni,  Cu,  and  Cd,  with  probit-derived  LC59's  of 
0.005,  0.01,  0.02,  0.05,  0.22,  and  0.14  mg/1,  respec- 
tively. Exposure  levels  which  produced  1%  con- 
trol-adjusted impairment  of  test  populations  (LCI) 
were  also  determined  by  log  probit  analysis,  to 
provide  a  basis  for  estimating  threshold  concentra- 
tions. The  LCI  values  were  at  or  under  10  micro- 
gram per  liter  for  12  elements,  includign  Ag,  Be 
Cd,  Cu,  Ce,  Hg,  La,  Ni,  Pb.  Tl,  V,  and  Zr.  Static 
renewal  tests  with  trout  embryo-larval  stages  af- 
forded a  reliable  and  economical  means  of  screen- 
ing oil  shale  contaminants  for  toxic  properties, 
identifying  those  of  greatest  concern  to  aquatic 
ecosystems,  and  estimating  concentrations  which 
may  produce  hazardous  effects.  The  elemental 
compositions  of  oil  shale,  spent  shale,  and  retort 
waters  are  compared  in  tabular  form.  Trout 
embryo-larval  tests  also  were  conducted  on  simple 
metal  mixtures,  to  evaluate  possible  antagonistic, 
additive,  or  synergistic  interactions.  Mercury  was 
mixed  in  equal  proportions  with  each  of  three 
other  metals,  including  cadmium,  copper,  and  sele- 
nium. At  lower  exposures  levels,  copper-mercury 
was  antagonistic,  and  the  other  mixtures  were  ad- 
ditive to  antagonistic.  All  mixtures  became  syner- 
gistic at  or  above  median  lethal  concentrations. 
(Brambley-SRC). 
W8 1-03998 

AN  ANALYTICAL  METHOD  FOR  ASSESSING 
THE  QUALITY,  BY  MICROBIAL  EVALUA- 
TION, OF  AQUEOUS  EFFLUENTS  OBTAINED 
FROM  AN  IN  SITU  OIL  SHALE  PROCESS. 

Wyoming  Univ.,  Laramie.  Plant  Sciences  Div. 
W.  K.  Ganger,  S.  E.  Williams,  D.  S.  Farrier,  and  J. 
C.  Adams. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  Mar  26-28,  79,  Denver,  CO. 
EPA  Kept  EPA-600/9-80-022,  Jun  80.  p  535-545,  5 
Fig,   18  Ref.  EY-77-C-04-3913,  EY-77-S-03-1761. 

Descriptors.  'Sewage  bacteria,  *Oil  Shale,  'Proc- 
ess water,  'Growth,  Monitoring,  Effluencts,  Hy- 
drocarbons, Bioassay,  Metabolism,  Evaluation,  En- 
vironmental effects. 

An  analytical  method  was  developed  for  the  enu- 
meration of  microorganisms  which  grow  in  waste 
waters  derived  from  an  in  situ  oil  shale  processing 
experiment  (Omega-)  retort  water).  This  water  is 
high  in  hydrocarbon  components  which  may  be 
inimical  in  the  environment,  but  subject  to  degra- 
dation by  microorganisms.  Retort  water  agar,  plate 
count  agar,  modified  Henrici  agar,  K.  F.  agar, 
MRC  broth  and  M-Endo  broth  were  prepared,  and 
inoculated  with  filtered  sewage  effluent,  and 
turbid,  and  filter-sterilized  Omega-9  water.  Native 
microorganisms  grew  rapidly  in  Omega-9  retort 
water,  but  did  not  grow  on  the  coliform  or  strepto- 
cocci enumeration  media.  The  sewage  microorgan- 
isms did  not  grow  well  on  retort  water  agar.  The 
original  constituents  of  the  retort  water  are  altered 
as  a  result  of  microbial  growth  since  the  water 
provided  the  sole  carbon  and  energy  sources. 
When  coupled  with  plate  count  agar  or  Henrici 
agar,  the  retort  water  agar  constitutes  an  analytical 
method  for  evaluating  the  effects  of  retort  water 
on  soil  microbial  populations.  (Brambley-SRC). 
W8 1-03999 


TOXIC  SUBSTANCES  MONITORING  PRO- 
GRAM, 1979, 

California  State  Dept.  of  Fish  and  Game,  Sacra- 
mento. Fish  and  Wildlife  Water  Pollution  Control 
Lab. 

K.  McCleneghan,  M.  Meinz,  N.  Morgan,  D. 
Crane,  and  W.  Castle. 

California  State  Water  Resources  Control  Board, 
Sacramento.  Water  Quality  Monitoring  Report  No 
80-6,  May,  1980.  63  p,  16  Fig,  19  Tab,  13  Ref. 

Descriptors:  'California,  'Stream  pollution,  'In- 
dustrial wastes,  'Farm  wastes,  'Toxicity,  Streams, 
Bioindicators,  Pesticide  toxicity.  Monitoring,  Or- 
ganic compounds.  Trace  metals,  Heavy  metals. 
Animal  tissues. 

Since  1976,  the  California  State  Water  Resources 
Control  Board  and  the  Department  of  Fish  and 
Game  have  operated  a  statewide  screening  pro- 
gram of  toxic  substances  in  freshwater  organisms. 
During  1979,  Fish  and  invertebrate  organisms 
(clams  and  crayfish)  from  28  state  streams  were 
collected  and  analyzed  for  selected  trace  metals 
and  synthetic  organic  compounds.  The  streams 
(Primary  Network)  were  chosen  on  the  basis  of 
their  importance  to  the  state.  The  flesh  of  bivalve 
mollusks  or  crayfish  tailflesh  and  fish  livers  were 
analyzed  for  important  metals  including  arsenic, 
cadmium,  chromium,  copper,  lead,  nickel,  silver, 
and  zinc;  fish  flesh  was  analyzed  for  mercury.  In 
addition,  both  invertebrate  and  fish  flesh  samples 
were  analyzed  for  55  synthetic  organic  com- 
pounds, most  of  which  are  pesticides.  The  biota  of 
some  streams  had  concentrations  of  mercury, 
chlordane,  DDT  and  its  metabolites,  toxaphene, 
and  polychlorinated  byphenyls  (PCBs)  that  ex- 
ceeded recommended  guidelines  for  protection  of 
fish  and  wildlife.  The  U.S.  Food  and  Drug  Admin- 
istration establishes  tolerance  levels  for  toxic  sub- 
stances in  animal  tissues  to  be  consumed  by 
humans.  None  of  the  1979  samples  exceeded  these 
levels.  (Garrison-Omniplan) 
W8 1-04026 


TOXICITY  OF  DISSOLVED  OZENE  TO  HSH 
EGGS  AND  LARVAE, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 
C.  Asbury,  and  R.  Coler. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  1990-1996,  July,  1980.  1  Fig,  2 
Tab,  30  Ref. 

Descriptors:  'Toxicity,  'Ozone,  'Fish  eggs,  Bio- 
assay, Eggs,  Fish,  Larvae,  Life  cycles.  Disinfec- 
tion, Ozonation,  Water  quality  standards,  Fish  con- 


trol agents,  Fish  management.  Partial  diversion, 
Connecticut  River. 

A  proposal  to  divert  a  portion  of  the  Connecticut 
River  flow  into  the  Quabbin,  a  reservoir  for  the 
Boston,  Massachusetts,  metropolitan  area,  raised 
concerns  about  possible  inadvertent  introduction 
of  exotic  fish  species  into  the  Quabbin.  The  injec- 
tion of  ozone  was  proposed  as  a  rapidly  degradable 
toxicant  that  would  destroy  entrained  fish  during 
transit  to  the  Quabbin  without  compromising 
either  the  biotic  community  or  public  health.  To 
find  levels  of  dissolved  residual  ozone  lethal  to  fish 
eggs  and  larvae  during  brief  exposures,  continuous- 
flow  toxicity  tests  were  preformed  with  eggs  and 
larvae  of  yellow  perch  and  fathead  minnow,  with 
eggs  of  white  sucker,  and  with  larvae  of  bluegill 
sunfish.  The  50  and  99  percent  lethal  concentra- 
tions with  confidence  limits  were  calculated.  Eggs 
of  the  species  tested  were  more  tolerant  than 
larvae,  which  were  destroyed  by  very  brief  expo- 
sures (less  than  2  minutes)  to  residuals  less  than  0. 1 
milligrams  per  liter.  Because  of  the  sensitivity  of 
larvae,  residuals  less  than  0.1  milligrams  per  liter. 
Because  of  the  sensitivity  of  larvae,  residual  ozone 
concentrations  in  natural  waters  should  remain 
well  below  50  micrograms  per  liter.  (Carroll-FRC) 
W81-04176 


TOXICS-TRUTH  AND  CONSEQUENCES, 

For  primary  bibliographic   entry  see  Field   5G. 
W81-04179 


MICROBIOLOGICAL  MONITORING  OF  POL- 
LUTION IN  SHELLFISH  FROM  THE  NEA- 
POLITAN AREA, 

Istituto  Superiore  di  Sanita,  Rome  (Italy). 

L.  Volterra,  F.  A.  Aulicino,  E.  Tosti,  and  M. 

Zicarelli. 

Progress  in  Water  Technology,  Vol  12,  No  4,  p 

553-577,  1980.  1  Fig,  6  Tab. 

Descriptors:  'Shellfish,  'Bacterial  analysis,  'Con- 
forms, Commercial  shellfishing.  Water  analysis. 
Public  health,  'Naples,  Italy. 

The  microbiological  quality  of  shellfish  in  the  Nea- 
politan area  was  evaluated.  Consumption  of  this 
low  cost  protein  source  is  very  popular  during  the 
spring  and  summer.  Since  shellfish  are  filter  feeder 
organisms,  they  are  one  of  the  main  sources  of 
enteric  disease  in  the  region.  Shellfish  samples 
were  collected  in  polluted  and  non-polluted  waters 
and  were  purchased  from  a  public  market.  All 
samples  were  tested  for  coliforms,  E.  coli,  fecal 
streptococci,  and  total  bacterial  counts.  Water 
samples  were  also  analyzed.  Marked  differences 
were  not  found  between  the  samples  collected  in 
polluted  water  and  the  samples  collected  in  non- 
polluted  water.  This  suggests  that  the  local  cur- 
rents may  draw  suspended  matter  and  bacteria 
from  one  side  of  the  bay  to  another.  The  concen- 
tration of  bacteria  in  shellfish  was  higher  in  the 
summer  months,  and  the  water  was  found  to 
exceed  Italian  standards  for  E.  coli  in  summer. 
Total  coliforms  and  fecal  coliforms  were  well  re- 
lated when  correlation  indices  were  calculated. 
The  intervalve  liquid  of  the  shellfish  was  also 
examined.  This  data  may  be  relevant  when  shell- 
fish are  used  as  biological  indicators  of  pollution 
phenomena.  (Small-FRC) 
W8 1-04204 


THE  EFFECT  OF  ELEVATED  TEMPERATURE 
AND  REACTOR  SHUTDOWN  ON  THE 
BENTHIC  MARINE  FLORA  OF  THE  MILL- 
STONE THERMAL  QUARRY,  CONNECTICUT, 

Trinity  Coll.,  Hartford,  CT.  Dept.  of  Biology. 
C.  W.  Schneider. 

Journal  of  Thermal  Biology,  Vol  6,  No  1,  p  1-6, 
1981.  1  Fig,  1  Tab,  20  Ref. 

Descriptors:  'Marine  algae,  'Thermal  pollution, 
•Thermal  stress,  Temperature  effects.  Algae,  Eco- 
systems, Marine  plants.  Aquatic  plants,  Benthic 
flora,  Flora,  Long  Island  Sound,  Connecticut, 
Cooling  water,  'Nuclear  powerplants,  'Millstone 
Thermal  Quarry. 

Increasing  global  industrialization,  and  particularly 
the  proliferation  of  nuclear  power  plants,  has  in- 


creased the  exposure  of  numerous  aquatic  environ- 
ments to  unnaturally  elevated  temperatures.  Al- 
though much  is  known  concerning  the  physiologi- 
cal effects  of  temperature  on  a  variety  of  organ- 
isms, far  less  is  known  about  thermal  effects  on 
communities  and  populations,  and  particularly 
populations  and  communities  of  aquatic  plants. 
The  effects  of  elevated  temperature  variations  on 
the  benthic  marine  flora  in  a  thermal  sea  water 
quarry  where  temperatures  averaged  about  IOC 
above  the  ambient  Long  Island  Sound  intake  water 
were  investigated.  Forty-nine  species  and  one  vari- 
ety of  benthic  blue-green,  red,  brown,  and  green 
algae  were  found  in  the  quarry  over  a  1.5  year 
period.  Of  these,  58  percent  can  survive  tempera- 
tures exceeding  30C,  but  only  six  show  survival 
after  prolonged  excessive  temperature.  At  tem- 
peratures less  than  27C,  the  number  of  taxa  is 
independent  of  temperature,  but  at  greater  tem- 
peratures there  is  a  significant  negative  correlation 
of  temperature  to  taxa  count.  The  fewest  taxa 
collected,  three,  were  found  each  year  after  pro- 
longed periods  of  temperatures  above  30C.  Rapid 
drops  in  temperature  due  to  reactor  shutdown 
caused  concomitant  drops  in  taxa  counts,  with  14 
percent  of  this  variation  attributed  to  drastic  tem- 
perature change  affecting  the  algae.  (Carroll-FRC) 
W81-04230 


STUDIES  ON  THE  WATER-BLOOMS  IN  LAKE 
KASUMIGAURA, 

National  Inst,  for  Environmental  Studies,  Ibaraki 

(Japan).  Water  and  Soil  Environment  Div. 

R.  Sudo. 

Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 

124-131,  July,  1980.  11  Fig,  13  Ref 

Descriptors:  'Eutrophication,  'Lakes,  Algal 
growth.  Microcystis,  Cyanophyta,  Water  quality, 
'Lake  Kasumigaura,  Japan,  Nutrients,  Phosphorus 
compounds,  Nitrogen  compounds.  Light  intensity. 

Algal  blooms  and  water  quality  in  the  hypereutro- 
phic  Lake  Kasumigaura  were  examined.  Microcys- 
tis isolated  from  the  lake  grew  optimally  at  30-35C 
and  at  a  light  intensity  of  500-1000  lux.  Conversion 
yields  from  phosphorus  or  nitrogen  to  biomass 
(dry  weight)  of  Microcystis  were  950  mg  cell  per 
mg  P  and  55  mg  cell  per  mg  N.  Intracellular  P 
concentrations  varied  considerably  during  batch 
culture  and  influenced  the  rate  of  phosphorus 
uptake  in  the  cells.  Addition  of  N  to  lake  water 
samples  enhanced  algal  growth  potential  using  M. 
aeruginosa  and  Selenastrum  capricornutum  as  test 
algae.  Quality  of  the  surface  water,  measured  June- 
August  1979,  was  as  follows:  water  temperature, 
22.8-30.5C;  pH,  7.2-9.6;  transparency,  0.25-1.0 
meters;  COD,  3.7-8.2  mg  per  liter;  total  N,  1.09- 
5.73  mg  per  liter;  ammonium-N,  0-0.38  mg  per 
liter;  nitrate-nitrite-N,  0-1.14  mg  per  liter;  total  P, 
0.06-0.35  mg  per  liter;  suspended  solids,  8.9-100.6 
mg  per  liter;  and  chlorophyll  a,  7.8-268.0  mg  per 
liter.  (Cassar-FRC) 
W8 1-04293 


METABOLISM  OF  BIOELEMENTS  IN  THE 
MINAMI-ASAKAWA  RIVER  AND  HUMAN  AC- 
TIVITIES AFFECTING  IT, 

Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Dept.  of  Environmental  Science  and  Con- 
servation. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04294 


SOME  PROBLEMS  ON  THE  PRESERVATION 
OF  ESTUARY  WITH  SPECIAL  REFERENCE 
TO  ECOLOGY  OF  GAMO-LAGOON, 

Tohoku  Univ.,  Sendai  (Japan).  Faculty  of  Science. 
For  primary  bibliographic  entry  see  Field  2L. 
W8 1-04295 


5D.  Waste  Treatment  Processes 


STABILIZATION  CHARACTERISTICS  OF  DE- 
POSITS OF  BIOLOGIC  SOLIDS  GENERATED 
IN  AERATED  LAGOONS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


L.  G.  Rich. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-224297, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Res.  Inst.  Clemson  Univ.  Tech. 
Rapt.  No  92,  March,  1981.  30  p,  6  Fig,  9  Tab,  20 
Ref  OWRT-B-123-SC(l),  14-34-0001-9131. 

Descriptors:  'Aerated  lagoons,  *Benthic  environ- 
ment, 'Suspended  solids,  Testing  procedures, 
•Water  quality  management.  Water  quality.  La- 
goons, Aeration,  Biochemical  oxygen  demand.  En- 
vironment, Biomass,  Benthos,  Oxidation  lagoons. 
Sedimentation,  Solids,  Water  analysis,  Biological 
oxidation.  Laboratories,  Ponds,  Waste  water. 
Waste  water  treatment. 

Properly-designed  dual-power-level  multicellular 
lagoon  systems  should  discharge  effluents  low  both 
in  suspended  solids  and  biochemical  oxygen 
demand.  Solids  that  settle  form  deposits  in  which 
bio-degradable  materials  decompose  in  a  benthal 
environment.  The  present  laboratory  study  investi- 
gated the  rates  of  benthal  stabilization,  and  was 
unique  in  that  it  was  conducted  on  a  deposit 
formed  at  the  bottom  of  an  aerated  water  column 
that  was  primarily  organic  under  conditions  in 
which  aerated  lagoon  solids  were  added  on  a  semi- 
continuous  basis.  Such  studies  were  needed  to  de- 
velop criteria  for  the  sizing  of  lagoon  ceils  and  the 
specification  of  aeration  equipment.  It  was  con- 
cluded that:  (a)  aerated  lagoon  solids  having  little/ 
no  algae  can  be  almost  completely  stabilized  at  15- 
17  degrees  Centigrade  and  at  loading  rates  not 
exceeding  57  g  biomass/sq.  meter-days;  (b)  a  year- 
old  benthal  deposit  will  have  three  percent  solids; 
(c)  benthal  oxygen  requirement  of  a  deposit 
formed  under  sinilar  loading  and  temperature  con- 
ditions will  be  about  77  g  oxygen/sq.  meter-days. 
A  method  was  described  wherein  the  study  results 
are  applied  to  the  design  of  a  facultative  aerated 
lagoon  cell.  (Zielinski-IPA) 
W8 1-03951 


URBAN  SNOWMELT-CHARACTERISTICS 

AND  TREATMENT, 

Colorado  Univ.,  at  Boulder.  Dept  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03952 


FERRATEfVI)  OXIDATION  OF  NITRILOTRIA- 
CETIC  ACID, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Chemistry. 
J.  D.  Carr,  P.  B.  Kelter,  and  A.  T.,  Ericson,  III. 
Environmental  Science  and  Technology,  Vol  15, 
No  2,  p  184-187,  February,  1981.  5  Fig,  3  Tab,  21 
Ref  PWRT-A-053-NEB(2). 

Descriptors:  'Oxidation,  'Nitrilotriacetic  acid. 
•Detergents,  'Waste  water  treatment,  nitrogen 
Compounds,  Organic  ompounds,  Chemical  reac- 
tions, Potassium  ferrate.  Domestic  wastes. 

Nitrilotriacetic  acid,  a  builder  in  synthetic  deter- 
gents, and  its  decomposition  products  are  suspect- 
ed of  carcinogenicity.  Its  reactions  with  potassium 
ferrate  were  studied  as  a  means  of  removing  the 
contaminants  from  waste  waters.  The  primary  and 
secondary  substituted  amines  (iminodiacetic  acid, 
glycine,  and  sarcosine)  are  oxidized  50  times  faster 
than  the  tertiary  amines  (nitrilotriacetic  acid, 
methyliminodiacetic  acid,  and  dimethyl  glycine). 
Therefore,  the  site  of  oxidation  by  ferrate  was  the 
N-C  bond  of  each  substrate.  The  intermediates 
may  be  further  oxidized  to  form  ammonia  or 
methyl  amines.  (Cassar-FRC) 
W81-03954 


MANGANESE  REMOVAL  FROM  WATER  BY 
PRECIPITATE  FLOTATION  TECHNIQUE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Chemical 

Engineering. 

O.  J.  Gregory,  S.  M.  Barnett,  and  F.  J.  DeLuise. 

Separation  Science  and  Technology,  Vol  15,  No  8, 

p  1499-1512,  1980.  7  Fig,  1  Tab,  12  Ref  OWRT-A- 

067-RI(2),  14-34-001-9042. 

Descriptors:  'Separation  techniques,  'Manganese, 
•Flotation,     Trace     elements,     Froth     flotation. 


Metals,  'Waste  water  treatment.  Water  purifica- 
tion, Water  treatment.  Coagulation,  Chemical  reac- 
tions. Surfactants. 

Trace  amounts  of  manganese  (2-5  mg  per  liter) 
were  removed  from  dilute  aqueous  solution  using  a 
continous  countercurrent  microgas  dispersion 
technique,  which  may  be  applied  to  waste  water 
treatment  of  water  purification.  After  addition  of 
sodium  hypochlorite  (5  times  the  theoretical  re- 
quirement) to  oxidize  the  Mn,  microbubbles  of  air 
were  applied  in  a  flotation  process.  Although  batch 
processes  removed  over  90%  of  the  Mn,  the  coun- 
tercurrent processes  achieved  98%  removal,  to  a 
final  concentration  of  0.06  mg  per  liter.  The  proc- 
ess was  dependent  on  pH  and  type  of  surfactant. 
Most  efficient  removal  was  achieved  in  the  pH 
range  8-12,  using  an  anionic  surfactant,  dodecyl- 
benzene  sodium  sulfonate.  Mass  transfer  had  a 
linear  dependence  on  flow  rate,  suggesting  that 
transfer  occurs  via  an  impingement  mechanism,  the 
bubbles  forming  a  coherent  matrix  simulating  a 
moving  filter  bed  rising  through  the  column.  The 
apparatus  treated  up  to  2.3  liters  per  min  in  a  23  cm 
active  column  length.  Mathematical  comparisons 
of  a  1  cu  ft  column  of  microgas  and  a  1  cu  ft 
diatomaceous  earth  filter  with  30  psi  pressure  drop 
showed  process  rates  of  14.9  liters  per  min  and  4 
liters  per  min,  respectively.  (Cassar-FRC) 
W8 1-03958 


COSTS  FOR  WASTEWATER  TREATMENT, 

Environmental  Protection  Agency.  Chicago,  IL. 
Region  V. 
J.  A.  Hanlon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sept.,  80,  Chicago,  IL.  EPA  Report  EPA-905/9- 
80-009,  Slept.,  80.  p  81-86,  2  Tab. 

Descriptors:  'Municipal  wastes,  •Waste  water 
treatment,  •Costs,  •Waste  water  facilities,  •Legis- 
lation, 'Grants,  Future  planning.  Construction, 
Community  development.  Cost  sharing,  Cost  allo- 
cation. Pricing,  Economic  impact. 

The  Federal  Water  Pollution  Control  Act  of  1972 
established  a  system  of  Federal  grants  to  munici- 
palities for  the  construction  of  waste  treatment 
facilities  with  the  requrement  that  each  recipient  of 
treatment  services  pay  its  proportionate  share  of 
the  cost  of  operation  and  maintenance,  including 
replacement.  Through  fiscal  1980,  $25.7  billion 
dollars  had  been  awarded  in  18,000  individual 
grant  awards,  approximately  45%  of  them  to  com- 
munities with  populations  of  less  than  3500.  The 
grant  process  was  seen  to  be  working  well,  but  the 
cost  impact  on  the  small  communities  was  large. 
The  costs  per  household  in  small  communities 
ranged  from  2-6  times  the  cost  in  larger  communi- 
ties with  pre-existing  waste  treatment  systems.  At- 
tempts have  been  made  to  reduce  the  high  costs 
for  small  communities  by  ensuring  thorough  analy- 
sis of  anticipated  costs  of  all  treatment  options, 
providing  funding  for  upgrading  or  replacement  of 
on-site  treatment  systems  and  encouraging  energy 
conservation  and  reuse  of  resources.  Studies  are 
under  way  to  identify  where  the  construction 
grant  program  should  be  in  1990,  with  emphasis  on 
the  long-term  economic  self-sufficiency  of  the  pub- 
licly owned  treatment  works.  (Brambley  -SRC) 
W8 1-03969 


THE    VARIETY    OF    ON-SITE    TREATMENT 
SYSTEM  FAILURE, 

Environmental  Protection  Agency,  Chicago,  IL. 
Water  Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-03975 


HAZARDOUS      WASTE      CONCENTRATION 
TECHNOLOGIES. 

Touhill,  Shuckrow  and  Associates,  Inc.  Pittsburgh, 

PA. 

A.  J.  Shuckrow,  A.  P.  Pajak,  and  C.  J.  Touhill. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80- 175094, 


Price  codes:  A99  for  paper  copy,  AOl  in  micro- 
fiche. In;  Treatment  of  Hazardouw  Waste;  Pro- 
ceedings of  the  6th  Annual  Research  Symposium, 
Mar  17-20,  80,  Chicago,  IL.  EPA  Report  EPA- 
600/9-80-O1 1,  Mar  80.  p  50-61,  1  Fig,  4  Tab,  2  Ref. 

Descriptors:  'Waste  water  treatment,  'Hazardous 
materials,  'Waste  water  composition,  Inorgaiiic 
compounds.  Organic  compounds,  Industrial 
wastes.  Adsorption,  Biological  treatment.  Chemi- 
cal treatment,   Chemical  coagulation,   Leachates. 

An  ongoing  program  is  being  conducted  to  evalu- 
ate and  verify  several  selected  concentration  tech- 
niques for  hazordous  constituents  of  aqueous  waste 
streams.  Unit  processes  for  concentrating  hazard- 
ous constituents  and  the  composition  of  waste 
streams  to  which  the  processes  could  be  applied 
have  been  identified.  Based  on  high,  medium,  and 
low  concentrations  of  hazardous  inorganic  and 
hazardous  organic  constituents,  a  matrix  was  de- 
veloped to  categorize  wastes  in  27  waste  streams. 
Most  were  in  th  two  categories  high  organic-low 
inorganic  and  low  organic-high  inorganic.  Three 
wastes  were  selected  for  bench-scale  studies.  They 
were  a  high  organic-low  inorganic,  high  organic- 
medium  inorganic,  and  a  synthetic  leachate.  For 
the  first  waste,  the  processes  which  seem  most 
applicable  are:  carbon  sorption,  resin  sorption,  bio- 
logical, stripping,  and  chemical  coagulation/pre- 
cipitation, although  no  one  technique  is  sufficient, 
and  they  will  have  to  be  used  in  combination. 
(Brambley-SRC). 
W8 1-04000 


ULTRAVIOLET  DISINFECTION  OF  MUNIO- 
PAL  WASTE  WATER  EFFLUENTS. 

Texas  A  and  M  Univ.,  College  Station. 

A.  C.  Petrasek,  Jr.,  H.  W.  Wolf,  S.  E.  Esmond,  and 

D.  C.  Andrews. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-1 11049, 

Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-102,  August  1980.  282  p,  139  Fig,  61  Tab, 

15  Ref 

Descriptors:  'Municipal  waste  water,  'Ulraviolet 
radiation,  'Disinfection,  'Waste  water  treatment, 
'Viruses,  'Coliforms,  Irradiation,  Effluents,  Bac- 
teriophage, Bacteria. 

Ultraviolet  (UV)  light  is  evaluated  as  a  potential 
condidate  for  replacing  chlorine  as  a  waste  water 
effluent  disinfectant.  Two  different  UV  exposure 
and  irradiation  systems  were  studied.  The  Kelly- 
Purdy  Unit  consisted  of  a  shallow-tray  exposure 
chamber  with  13  UV  lamps  mounted  horizontally 
10  cm  above  the  bottom  of  the  chamber.  This  unit 
was  operated  under  varying  conditions  of  both 
flow  and  depth  and  generally  provided  inadequate 
disinfection,  although  fecal  coliform  densities  were 
usually  reduced  by  approximately  three  logs.  The 
second  UV  system  used  during  the  project  was  the 
Model  EP-50  manufactured  by  Ultraviolet  Purifi- 
cation Systems,  Inc.  This  exposure  chamber  con- 
sisted of  a  stainless  steel  pressure  vessel  with  nine 
UV  lamps  running  longitudinally  through  the 
chamber.  Each  lamp  was  isolated  from  the  effluent 
being  disinfected  by  a  quartz  sleeve.  The  disinfec- 
tion observed  on  any  given  run  was  shown  to  be  a 
function  of  the  UV  dose,  and  greater  than  four  log 
reductions  in  fecal  coliform  densities  were  ob- 
served at  times.  During  this  project  three  special 
virus  studies  were  conducted.  The  influent  to  the 
EP-50  was  seeded  with  a  F2  coliphage  and  an 
attenuated  Type  I  poliovirus.  During  the  three 
virsu  runs,  viral  and  phage  densities  in  the  influent 
and  effluent  of  the  UV  irradiation  chamber  were 
monitored.  The  observed  reductions  in  viruses 
were  correlated  with  UV  doses,  and  the  F2  coli- 
phage response  to  the  UV  disinfection  process  was 
similar  to  the  response  of  the  Type  I  poliovirus. 
(Moore-SRC). 
W81-04001 


HAZARDOUS  MATERIAL  SPILLS  AND  RE- 
SPONSES FOR  MUNICIPALITIES, 

Allegheny  County  Sanitary  Authority,  Pittsburgh, 

PA. 

G.  A.  Brinsko,  F.  J.  Erny,  E.  J.  Martin,  A.  P. 
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Pajak,  and  D.  M.  Jordan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-214141, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-108,  July  1980.  285  p,  33  Fig,  49  Tab,  38 
Ref,  12  Append. 

Descriptors;  'Hazardous  materials,  'Secondary 
waste  water  treatment,  'Waste  water  facilities. 
Heavy  metals.  Pilot  plants,  Monitoring,  Effluents, 
Degradation,  Prevention,  Accidents,  Spills,  'Alle- 
gheny County,  Pennsylvania. 

This  project  deals  with  the  Allegheny  County 
Sanitary  Authority  (ALCOSAN)  efforts  to  devel- 
op and  implement  a  comprehensive  program  to 
minimize  potential  adverse  effects  of  hazardous 
material  spills  on  the  ALCOSAN  waste  water 
collection  and  treatment  system.  Principal  areas 
reported  are:  a  compendium  of  the  effects  that 
hazardous  materials  (particularly  heavy  metals) 
can  have  on  secondary  treatment;  inventory  of 
hazardous  materials  stored  within  the  ALCOSAN 
service  area;  evaluation  of  10  selected  hazardous 
materials  in  a  pilot  plant  simulating  the  effects  of 
spills  on  treatment  plant  performance;  study  of  the 
potential  for  a  monitoring  and  surveillance  system 
at  the  head-end  of  the  plant  and  key  locations 
within  the  collection  systems;  development  of  a 
contingency  plan  to  initiate  countermeasures  in  the 
event  of  a  spill;  and  investigation  of  surcharge, 
financing,  and  legislative  programs.  The  pilot  plant 
results  showed  that  the  hazardous  materials  had 
minor  adverse  effects  upon  the  plant  operation. 
Heavy  metal  removal  was  most  effective  for  lead, 
and  in  declining  order,  copper,  chromium,  zinc, 
cadmium,  and  nickel.  However,  operational  prob- 
lems and  degradation  of  effluent  quality  illustrate 
the  potential  adverse  effects  of  hazardous  materials 
upon  the  operation  of  the  full-scale  facility. 
(Brambley-SRC). 
W8 1-04008 


MONITORING  SEPTAGE  ADDITION  TO 
WASTE  WATER  TREATMENT  PLANTS; 
VOLUME  II.  VACUUM  FILTRATION  OF  SEP- 
TAGE, 

Lowell  Univ.,  MA. 

C.  R.  Ott,  and  B.  A.  Segall. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-142663, 

Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-112,  August  1980.  156  p,  13  Fig,  84  Tab, 

7  Ref,  4  Append. 

Descriptors:  'Waste  water  treatment,  'Sludge 
drying,  'Sludge  conditioning,  'Vacuum  filtration, 
•Septic  sludge.  Activated  sludge.  Sludge  filters. 
Field  tests,  Sludge  cake.  Cost  analysis.  Water  treat- 
ment facilities. 

The  study  examined  the  feasibility  of  using  con- 
ventional vacuum  filtration  to  dewater  conditioned 
septage  sludge,  by  itself  and  in  combination  with 
thickened  waste  activated  sludge.  The  septage  was 
conditioned  with  aluminum  sulfate,  ferric  chloride 
and  sulfuric  acid,  each  used  independently.  Labo- 
ratory experiments  were  conducted  with  a  filter 
leaf  apparatus  that  simulates  a  coil  spring  vacuum 
filter.  The  Capillary  Suction  Test  was  used  to 
estimate  filterability.  Field  studies,  utilizing  a  full- 
scale  vacuum  filter  and  large  quantities  of  septage, 
were  conducted  at  the  Medfield,  Massachusetts, 
waste  water  treatment  plant.  The  studies  showed 
that  vacuum  filtration  of  a  combined  mixture  of 
thickened  waste  activated  sludge  and  septage  con- 
ditioned with  either  alum,  ferric  chloride  or  acid  is 
feasible.  Excellent  cake  yields  and  filtrate  quality 
were  obtained.  The  cost  of  treating  septage  in  the 
solids  handling  train  at  Medfield  was  less  than  the 
cost  of  adding  septage  to  the  liquid  stream  at  the 
plant  inlet.  (Author's  abstract). 
W8 1-04009 


CONVERTING  ROCK  TRICKLING  FILTERS 
TO  PLASTIC  MEDIA;  DESIGN  AND  PER- 
FORMANCE, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 
R.  J.  Stenquist,  and  K.  A.  Kelly. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-119885, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-120,  August,  1980.  191  p,  53  Fig,  29  Tab, 
36  Ref,  5  Append. 

Descriptors:  'Plastics,  'Secondary  waste  water 
treatment,  'Filtration,  'Trickling  filters,  'Waste 
water  facilities,  Oxidation,  Nitrification,  Biological 
oxygen  demand.  Nitrogen  removal,  Suspended 
solids.  Volatile  solids.  Costs,  Performance  evalua- 
tion. 

The  objectives  of  the  investigation  were  to  review 
the  conversion  of  trickling  filters  at  the  Stockton, 
California.  Regional  Waste  water  Control  Facility 
from  rock  media  to  plastic  media,  and  to  develop 
general  design  considerations  for  similar  conver- 
sions which  might  be  carried  out  elsewhere.  The 
Stockton  plastic  trickling  filters  are  designed  to 
operate  in  two  modes:  to  oxidize  carbonaceous 
material  during  the  canning  season  when  plant 
loadings  are  high  (58  mgd);  and  to  provide  com- 
bined carbon  oxidation-nitrification  during  the 
noncanning  season  when  loadings  are  low  (23 
mgd).  Over  a  1  yr.  sampling  period  BOD5  levels  in 
effluent  were  about  20  mg/1  (90%  removal),  am- 
monia nitrogen  averaged  less  than  3  mg/1  (80-90% 
nitrification),  the  suspended  solids  were  above  the 
30  mg/1  limit  for  three  of  the  noncanning  months 
and  the  three  canning  months,  and  total  secondary 
volatile  solids  production  averaged  0.43  kgAg 
COD  removed  and  0.67  kgAg  BOD5  removed. 
Operational  changes  were  made  which  improved 
BOD5  removal  and  nitrification.  The  total  con- 
struction cost  was  $3,953,000  and  operating  and 
maintenance  costs  were  $1,323,000  in  1975-76. 
Based  on  information  developed  from  this  project 
and  from  review  of  other  plastic  media  trickling 
filter  plants,  manufacturers'  data,  and  technical  lit- 
erature, general  design  considerations  are  devel- 
oped for  replacing  rock  media  with  plastic  media, 
including  both  process  and  physical  design. 
(Brambley-SRC) 
W81-04011 


CYANIDE  REMOVAL  FROM  REFINERY 
WASTE  WATER  USING  POWDERED  ACTI- 
VATED CARBON, 

IIT  Research  Inst.,  Chicago,  IL. 
J.  E.  Huff,  and  J.  M.  Bigger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-211469, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-125,  May,  1980.  109  p,  24  Fig,  32  Tab,  21 
Ref,  1  Append. 

Descriptors:  'Oil  refineries,  'Cyanide,  'Waste 
water  treatment,  'Activated  carbon.  Adsorption, 
Oxidation,  Copper  chloride.  Organic  compounds. 
Costs  analysis.  Activated  sludge  process.  Effluents, 
Industrial  wastes.  Refineries. 

This  research  was  initiated  to  investigate  the  feasi- 
bility of  utilizing  powdered  activated  carbon 
(PAC)  and  cupric  chloride  for  removal  of  cyanide 
in  refinery  waste  waters.  Batch  tests  and  continu- 
ous tests  were  conducted  to  determine  the  basic 
chemistry  and  cyanide  removal  efficiency  of  the 
adsorption  and  catalytic  oxidation  of  cyanide  by 
PAC  and  cupric  chloride.  In  the  first  phase  the 
operating  variables  of  pH,  copper  dosage,  mode  of 
copper  addition,  carbon  dosage,  and  type  of 
carbon  were  investigated.  A  pH  near  neutral  (pH 
6-8.5)  was  desirable  to  obtain  low  equilibrium  cya- 
nide in  the  aqueous  phase  while  maintaining  a  low 
copper  level.  Cyanide  removal,  greater  than  95%, 
was  readily  achieved  in  the  batch  tests  using  250 
mg/1  of  powdered  carbon  and  1.0  to  1.5  mg/1  of 
copper  on  solutions  containing  0.5  mg/1  iron  cya- 
nide. Continuous  tests  were  conducted  using  two 
laboratory  scale  activated  sludge  units  and  actual 
refinery  waste  water.  Both  carbon  and  copper 
were  added  to  the  aeration  basin,  and  the  organic 
removal  as  well  as  cyanide  removal  performance 
was  monitored.  The  continuous  tests  revealed  that 
cyanide  can  be  successfully  removedd  through  the 
addition  of  PAC  and  cupric  chloride  into  an  acti- 
vated sludge  unit.  The  biological  efficiency  did  not 
indicate  any  detrimental  effects  from  the  copper 


addition  (with  the  exception  of  the  first  test  where 
the  aeration  basin  was  slug-dosed).  More  carbon  is 
required  than  predicted  in  the  batch  tests  due  to 
the  organics  competing  with  cyanide  for  the  active 
sites  on  the  carbon.  An  economic  evaluation  indi- 
cated that  this  process  requires  little  or  no  capital 
expenditure  and  should  provide  many  refineries 
with  an  economic  approach  for  reducing  effluent 
cyanide  concentrations.  (Brambley-SRC) 
W81-04012 


PHOSPHORUS  REMOVAL  IN  LOWER  GREAT 
LAKES  MUNICIPAL  TREATMENT  PLANTS, 

Clarkson  Coll.  of  Techbology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
J.  'V.  DePinto,  J.  K.  Edzwald,  M.  S.  Switzenbaum, 
and  T.  C.  Young. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-144479, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-117,  August,  1980.  161  p,  47  Fig,  36  Tab, 
32  Ref,  3  Append. 

Descriptors:  'Phosphorus  removal,  'Waste  water 
treatment,  'Water  pollution  control.  Water  pollu- 
tion sources.  Municipal  waste  water,  Great  Lakes, 
Effluents,  Cost  analysis,  Pollution  load,  Eutrophi- 
cation.  Water  treatment  facilities. 

The  Great  Lakes  Water  Quality  Agreement  of 
1978  called  for  the  achievement  of  0.5  mg/1  total 
phosphorus  as  the  maximum  effluent  level  in  all 
Lake  Erie  and  Ontario  municipal  treatment  plants 
discharging  greater  than  one  million  gallons  per 
day.  A  survey  of  phosphorus  treatment  approaches 
and  accomplishments  was  carried  out  for  all  lower 
Great  Lakes  basin  plants  with  flows  greater  than  1 
million  gallons  per  day.  Field  operation  monitoring 
studies  were  carried  out  to  evaluate  the  perform- 
ance of  four  municipal  treatment  plants  practicing 
phosphorus  removal,  including  a  determination  of 
the  bioavailability  of  the  waste  water  phosphorus. 
Costs  were  analyzed  at  each  of  the  four  plants 
monitored,  including  incremental  costs  to  achieve 
a  0.5  mg/1  standard.  Of  the  229  plants  in  this 
survey,  52%  are  achieving  an  effluent  total  phos- 
phorus concentration  of  1.0  mg/1,  while  only  8.3% 
(19  plants)  are  meeting  a  0.5  mg/1  standard.  If  all 
plants  in  the  Lake  Erie  basin  not  currently  achiev- 
ing a  1.0  mg/1  standard  were  to  do  so,  the  munici- 
pal load  would  be  reduced  by  2165  MT/yr.  A 
standard  of  0.5  mg/1  met  in  the  Lake  Erie  basin 
would  reduce  the  current  load  by  3264  MT/yr. 
Similar  standards  achieved  in  the  Lake  Ontario 
basin  would  reduce  municipal  loads  by  1450  and 
2085  MT/yr,  respectively.  Combining  all  bioavai- 
lability assays  revealed  on  average  of  72%  of  the 
total  P  was  available  for  uptake,  with  55%  of  the 
particulate  fraction  and  82%  of  the  total  soluble 
fraction  available.  (Moore-SRC) 
W81-04013 


REVIEW  OF  ALTERNATIVES  FOR  EVALUA- 
TION OF  SEWER  FLUSHING;  DORCHESTER 
AREA  -  BOSTON, 

Bogert  (Clinton)  Associates,  Fort  Lee,  NJ. 
H.  L.  Kaufman,  and  F.  Lai. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-142648, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-118,  August,  1980.  99  p,  24  Fig,  25  Tab, 
22  Ref 

Descriptors:  'Water  pollution  control,  'Sewer  sys- 
tems, 'Combined  sewer  overflows,  'Flushing, 
Computer  models,  Simulation  analysis.  Model 
studies.  Storm  waste  water.  Waste  storage,  Bio- 
chemical oxygen  demand.  Suspended  solids.  Storm 
runoff.  Waste  water  treatment,  Cost-benefit  analy- 


Alternatives  employing  sewer  flushing  were  devel- 
oped for  the  Dorchester  Area  of  Boston,  Massa- 
chusetts, and  their  cost  effectiveness  compared 
with  the  decentralized  combined  sewer  overflow 
(CSC)  storage/treatment  and  disinfection  facilities 
proposed  as  Eastern  Massachusetts  Metropolitan 
Area  (EMMA)  Alternative  1.  Alternatives  evaluat- 
ed included  sewer  flushing,  offline  storage,  in-pipe 
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storage,  storage/treatment  facilities,  and  a  combi- 
nation of  the  above.  Continuous  simulation  runs 
using  16  years  (1960-1975)  of  hourly  rainfall  data 
from  May  through  November  were  made  to  deter- 
mine the  level  of  CSO  pollution  control  obtained. 
The  STORM  program  was  modified  to  include 
continuous  simulation  of  solids  and  organic  materi- 
al deposited  in  sewers  during  dry  days,  the  remov- 
al of  those  deposits  by  dry  day  sewer  flushing  and 
wet-weather  flow,  and  the  storage  and  treatment 
effects  of  a  CSO  storage/treatment  facility  on  the 
wet-weather  discharge.  STORM  was  also  modified 
to  do  continuous  simulation  over  a  part  year 
period  instead  of  the  entire  year  to  allow  flexibility 
for  water  quality  study  in  areas  where  the  recre- 
ational season  may  be  of  concern.  The  CSO  stor- 
age/treatment facility,  proposed  as  EMMA  Alter- 
native 1  designed  for  a  one-year  storm,  would 
remove  about  50%  of  the  BOD  and  suspended 
solids  in  the  CSO  and  is  the  highest  cost  alternative 
of  all  considered.  The  capacity  of  the  conveyance 
and  pumping  facilities  in  the  original  plan  can  be 
reduced  by  80%  and  cost  reduced  by  about  half 
while  maintaining  the  same  level  of  pollution  con- 
trol. Sewer  flushing  can  be  an  adjunct  to,  but  can 
not  substitute  for,  structural  alternatives.  Use  of 
storage  available  in  large  sewers  in  conjunction 
with  sewer  flushing  could  reduce  the  cost  to  about 
7%  that  of  EMMA  Alternative  1.  For  all  alterna- 
tives considered,  BOD  removals  equal  to  those  of 
EMMA  Alternative  1  could  be  achieved  at  less 
cost  than  equal  SS  removals.  (Moore-SRC) 
W81-04014 


WASTE  WATER  CONTAMINATE  REMOVAL 
FOR  GROUNDWATER  RECHARGE  AT 
WATER  FACTORY  21, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  L.  McCarty,  M.  Reinhard,  J.  Graydon,  J. 
Schreiner,  and  K.  Sutherland. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107088, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-114,  August,  1980.  164  p,  32  Fig,  35  Tab, 
13Ref,  7  Append. 

Descriptors:  'Advanced  waste  water  treatment, 
♦Water  quality,  'Groundwater  recharge,  *Waste 
water  renovation.  Municipal  waste  water.  Saline 
water  barriers,  Biological  treatment.  Injection 
wells,  Reverse  osmosis,  Chlorination,  Viruses,  Ac- 
tivated sludge  process.  Organic  compounds. 
Orange  County(California). 

Water  Factory  21  (WF-21)  in  Orange  County, 
California,  is  a  0.66  cu  m/s  advanced  waste  water 
treatment  plant  designed  to  reclaim  biologically 
treated  municipal  waste  water  to  supply  the  injec- 
tion water  for  a  seawater-barrier  system.  Processes 
included  are  Hme  treatment,  air  stripping,  filtration, 
activated-carbon  adsorption,  reverse  osmosis,  and 
chlorination.  An  evaluation  of  the  second  1  1/2  yr 
of  operation  of  the  plant  indicates  that  the  change 
in  influent  water  from  a  trickling  filter  to  an  acti- 
vated sludge  treated  waste  water  with  less  industri- 
al waste  contribution  has  resulted  in  more  eco- 
nomical plant  operation.  The  total  treatment 
system  through  reverse  osmosis  produces  a  water 
with  an  effluent  COD  averaging  less  than  2  mg/1 
and  a  total  organic  carbon  of  less  than  1  mg/1. 
Enteric  viruses  are  prevalent  in  influent  waters  to 
WF-21,  but  are  effectively  removed  by  treatment. 
WF-21  has  a  high  reliability  for  producing  a  water 
with  contaminant  levels  below  those  set  forth  in 
current  and  proposed  EPA  National  Interim  Pri- 
mary and  Secondary  Drinking  Water  Standards. 
Reverse  osmosis  demineralization  was  effective  in 
reducing  the  mineral  content  of  the  reclaimed 
water  sufficiently  to  satisfy  the  proposed  National 
Secondary  Drinking  Water  Criteria.  Treated  water 
is  greatly  improved  in  quality  over  influent  water; 
however,  trace  organics  can  still  be  detected. 
Many  of  the  trace  organics  found  in  the  effluent 
appear  to  be  the  result  of  chlorination  for  disinfec- 
tion. (Moore-SRC) 
W81-04015 


EVALUATION    WASTE    WATER    DISINFEC- 
TION ALTERNATIVES, 

Ontario   Ministry   of  the   Environment,  Toronto. 


F.  A.  Tonelli,  K.  W.  A.  Ho,  and  N.  W.  Schmidtke. 
Research  Program  for  the  Abatement  of  Municipal 
Pollution  Within  the  Provisions  of  the  Canada- 
Ontario  Agreement  on  Great  Lakes  Water  Quality, 
Research  Report  No  106,  1981.  173  p,  35  Fig,  50 
Tab,  7  Ref,  7  Append. 

Descriptors:  *Waste  water  treatment,  'Chlorina- 
tion, 'Chemical  treatment,  'Cost-benefit  analysis. 
Municipal  waste  water.  Disinfection,  Ozonation, 
Oxidation,  Toxicity,  Waste  water  purification.  Oxi- 
dation process.  Waste  water  oxidation.  Waste 
water.  Sanitary  waste  water,  Water  treatment. 
Ozone,  Oxidized  waste  water.  Water  quality. 
Water  quality  control,  Water  quality  management. 
Cost  analysis. 

Studies  were  undertaken  at  small  scale  on  three 
waste  water  effluent  types  (non-nitrified,  nitrified) 
under  field  conditions  to  compare  chlorine,  chlo- 
rine dioxide,  and  ozone  as  terminal  disinfectants  for 
municipal  waste  water  treatment  plant  effluents. 
All  three  disinfectants  reduced  total  effluent  coli- 
forms  to  the  selected  target  levels  (2000  total  coli- 
forms/milliliter).  Averaged  disinfectant  dosages 
and  minimum  contact  times  needed  to  consistently 
achieve  target  levels,  and  their  effectiveness  for 
controlling  fecal  coliforms,  fecal  streptococci, 
Pseudomonas  aeruginosa  and  salmonellae  were  de- 
termined. Field  and  engineering  study  results  were 
used  to  develop  use-costs,  for  which  chlorine  had 
the  lowest  projected  use-cost  at  all  design  capaci- 
ties examined.  Improved  effluent  quality  and  larger 
treatment  plant  size  made  ozone  more  economical 
than  chlorine  dioxide.  Dechlorination  can  elimi- 
nate acute  toxicity  of  chlorinated  waste  waters. 
Ozonation  gave  non-acutely  toxic  effluents  and 
should  be  considered  for  high  quality  effluent  dis- 
infection, especially  at  oxygen-activated  sludge 
plants.  Chlorine  dioxide  was  considered  economi- 
cally unattractive  due  to  its  toxicity  to  juvenile 
rainbow  trout  and  the  need  for  residual  removal. 
(Zielinski-IPA) 
W8 1-04032 


PROCESS  FOR  THE  SELECTIVE  EXTRAC- 
TION OF  METAL  CATIONS  FROM  AQUEOUS 
SOLUTIONS  THEREOF  AND  COMPOSI- 
TIONS, 

Berol  Kemi  A.B.,  Stenungsund  (Sweden).  (Assign- 
ee). 

B.  G.  Karlsson. 

U.S.  Patent  No.  4,217,235,  6  p,  3  Tab,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  618,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment.  Industrial  wastes, 
Metals,  Separation  techniques.  Chemical  reactions. 
Phenols,  Organic  compounds. 

A  process  for  selectively  extracting  metals  ions  is 
provided  which  overcomes  many  of  the  difficulties 
of  prior  processes.  In  the  process  of  the  invention, 
an  aqueous  solution  of  the  metal  cations  to  be 
separated  is  extracted  with  a  solution  in  a  water- 
immiscible  organic  solvent  of  an  ortho-N-substitut- 
ed  aminomethyl  phenol  which  is  insoluble  in  the 
aqueous  solution.  These  compounds  have  the  abili- 
ty to  selectively  extract  many  toxic  polyvalent 
metal  cations  from  aqueous  solution.  The  mecha- 
nism for  this  extractive  capability  is  not  known,  but 
it  is  believed  that  the  hydroxyl  group  and  the 
amino  nitrogen  may  link  with  the  metal  cation  to 
form  a  chelate  or  complex,  possibly  including  the 
cation  as  one  ring  atom  of  a  six-membered  ring. 
(Sinha-OEIS) 
W8 1-04082 


SEWAGE  DELIVERY  AND  FILTRATION 
SYSTEM, 

Great  Circle  Associates,  Walnut  Creek,  CA.  (As- 
signee). 

S.  B.  Mullerheim,  and  F.  G.  Williams,  Jr. 
U.S.   Patent  No  4,217,219,   18  p,    14  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  614,  August  12,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Separation  techniques,  Filtration,  Oxidation, 
Sludge  treatment,  Soil  disposal  fields. 


A  method  and  apparatus  for  treating  wastewater 
such  as  sewage  are  disclosed.  Designed  principally 
for  complete  on-site  wastewater  treatment  and  dis- 
posal, the  system  separates  wastewater  into  liquid 
wastes  and  solid  wastes  by  filtration,  treats  the 
liquid  wastes  with  a  mild  oxydizing  agent  arid 
disperses  them  into  unsaturated  ground.  The  solid 
wastes  are  periodically  removed,  along  with  used 
portions  of  the  paper  filter  medium  and  delivered, 
in  the  case  of  sewage,  to  a  composting  area  where 
the  still-fresh  solids  can  be  aerobically  composted. 
Preferred  and  particularly  advantageous  embodi- 
ments of  a  filtering  system,  a  sewage  delivery 
system,  a  vacuum  generating  system,  and  a  liquid 
level  sensor,  each  of  which  may  be  used  with  the 
invention,  are  disclosed.  (Sinha-EIS) 
W8 1-04084 


PROCESS  FOR  FLOCCULATION  USING 
CORSSLINKED  POLYSULFONIUM  COM- 
POUNDS, 

American  Cyanamid  Co.,  Stamford,  CT.  (Assign- 
ee). 

H.  P.  Panzer,  A.  T.  Coscia,  and  A.  G.  Robustelli. 
U.S.   Patent   No  4,217,215,  4  p,   3  Tab,  4  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  612,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Water  purification. 
Domestic  wastes,  Industrial  wastes,  Suspended 
solids,  Flocculation,  Polymers,  Chlorine,  Cationic 
polymers. 

Cationic  polymers  that  are  water-soluble  are  useful 
in  a  variety  of  applications  in  which  their  cationi- 
city  is  advantageous.  This  invention  relates  to  a 
process  for  floculating  aqueous  suspensions  of  solid 
materials  wherein  the  flocculating  agent  employed 
is  a  water-soluble  cross-linked  cationic  polysulfon- 
ium  derivative  of  a  poly(thiodiethanol)ether.  These 
cationic  polymers  are  effective  flocculants  for  sus- 
pended particles  and  are  used  in  applications  in- 
volving river-water  clarification  and  settling  of 
solids  in  municipal  and  industrial  wastes,  iron  ore 
slimes,  fine  coal  slurries,  enzyme  mashes,  and  the 
like.  The  polymers  used  in  the  process  are  effective 
in  applications  involving  chlorine  as  well  as  in 
applications  where  chlorine  is  not  involved.  The 
polymers  are  free  of  amine  cationicity  and  thus 
offer  effective  alternatives  to  amine  usage.  (Sinha- 
OEIS) 
W8 1-04086 


HIGH  MOLECULAR  WEIGHT  POLYVINYLA- 
MINE  HYDROCHLORIDE  AS  FLOCCULANT, 

Dynapol,  Palo  Alto,  CA.  (Assignee). 

P.  L.  Dubin. 

U.S.  Patent  No  4,217,214,  5  p,  2  Fig,  6  Tab,  5  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  992,  No  2,  p  612,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Water  purification, 
Flocculation,  Polymers,  Separation  techniques. 
Sludge  treatment,  High-molecular  weight. 

A  primary  object  of  the  invention  is  to  provide  for 
the  use  of  polyvinylamine  hydrochloride  as  an 
effective  flocculating  agent  having  utility  in  a  vari- 
ety of  water  treatment  systems.  The  high  molecu- 
lar weight  polyvinylamine  hydrochloride  exhibits 
unexpectedly  superior  flocculation  characteristics 
over  its  low  molecular  weight  counterpart  as  well 
as  other  known  flocculating  agents  and  is  readily 
adapted  for  use  in  conventional  water  treatment 
systems,  including  water  clarification  and  sludge 
treatment.  (Sinha-OEIS) 
W81-04087 


METHOD  OF  PUMPING  AND  PROCESSING 
PHOSPHATE  SLIME  FOR  LAND  RECLAMA- 
TION, 

T.  M.  Deal. 

U.S.  Patent  No  4,217,212,  7  p,  6  Fig,  14  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  611-612,  August  12,  1980. 

Descriptors:  'Patents,  'Pollution  abatement, 
'Dewatering,  Settling  basins.  Soil  contamination, 
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Phosphates,  Pumping,  Mine  water.  Waste  disposal, 
*Mine  wastes,  *Land  reclamation.  Phosphate 
mining.  Phosphate  slimes. 

Mining  natural  phosphate  rock  has  resulted  in 
thousands  of  acres  being  wasted  in  the  form  of 
presently  existing  phosphate  slime  settling  ponds 
which  have  defied  drainage  as  well  as  use  of  the 
waste  as  land  fill.  This  invention  relates  to  a 
method  capable  of  pumping  such  semi-liquids.  In 
addition  to  making  it  possible  to  pump  such  materi- 
al in  commercial  volumes,  the  method  involves  the 
further  step  of  scrubbing  or  mixing  the  material  in 
transit  to  modify  the  form  of  the  slime  so  as  to 
dewater  it  by  seepage  to  a  concentrate  to  be  usea- 
ble in  land  reclamation  as  a  fill.  Movement  of  the 
semi-liquid  material  between  the  immerged  pump 
associated  with  a  pressure  chamber  and  the  surface 
located  transmission  pump  is  boosted  by  a  suitable 
water  actuated  venturi  pump  injection  system 
which  also  serves  to  control  the  density  or  per- 
centage of  solids  of  the  phosphate  slime  and  water 
mixture.  In  order  to  modify  the  form  of  the  slime 
to  effect  dewatering,  the  slime  is  mixed  with  scrub- 
bing material  in  the  form  of  water  and  an  abrasive 
such  as  sand,  sand  tailings,  mile  tailings  and  the 
like,  up  stream  from  the  transmission  pump.  The 
scrubbing  and  mixing  action  which  takes  place  in 
the  transmission  pump  and  transit  pipe  modified 
and  breaks  down  the  physical  make  up  of  the  slime 
to  facilitate  dewatering  by  seepage  or  the  like. 
(Sinha-OEIS) 
W8 1-04088 


PRESSURIZED  TREATMENT  OF  SEWAGE, 

BioMass  Fuel  Conversion  Associates,  Inc.,  Yuba 

City,  CA.  (Assignee). 

T.  H.  Crane. 

U.S.   Patent  No  4,217,211,  6  p,   2  Fig,    10  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  992,  No  2,  p  61 1,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Sewage  treatment.  Aerobic  treatment,  Mixing, 
Equipment,  Activated  sludge.  Pressure,  Subterra- 
nean shaft. 

This  invention  is  directed  to  an  apparatus  and 
process  for  improved  sewage  treatment  utilizing  a 
deep  subterranean  shaft  as  an  aerobic  digester 
vessel.  The  sewage  is  treated  by  passing  it  into  a 
subterranean  shaft  to  increase  oxygen  solubility  by 
causing  the  liquor  within  the  lower  confines  of  the 
shaft  to  be  continually  recirculated  and  re-exposed 
to  additional  oxygen  liquor  being  supplied  to  the 
pressurized  regions  of  the  shaft.  Incorporated  into 
the  mixing  shaft  are  liquor  mixing  nozzles.  The 
descending  sewage  liquor  passes  downwardly 
through  the  mixing  nozzles  to  the  bottom  of  the 
subterranean  shaft.  It  then  ascends  upwardly.  The 
action  of  the  descending  liquor  through  the  nozzles 
entrains  ascending  liquor  back  into  the  descending 
liquor.  This  recirculates  the  liquor  in  the  bottom  of 
the  shaft  allowing  for  extended  contact  time  of  the 
liquor  with  the  microorganisms  used  in  the  liquor 
to  aerobically  digest  the  sewage.  (Sinha-OEIS) 
W8 1-04089 


PROCESS  AND  MEANS  FOR  BREAKING 
EMULSIONS, 

Societe  Anonyme  dite:  Technime  S.A.,  Buchelay 

(France).  (Assignee). 

J.  Heidenreich. 

U.S.  Patent  No  4,217,210,  6  p,  1  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

992,  No  2,  p  61 1,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Water  pollution  treatment,  Industrial  wastes. 
Emulsions,  Suspension,  Adsorption,  Dispersions, 
Aluminium. 

A  process  is  described  for  breaking  emulsions 
which  can  in  particular  be  used  in  the  purification 
of  industrial  sewage  and  which  utilises  special 
means,  namely  useful  reagents  comprising  active 
earths  and  aluminum  or  an  aluminium  salt,  where- 
by the  active  earths  have  been  treated  in  such  a 
way  that  their  swelling  in  water  is  limited  by  the 
formation  of  microcrystals  at  their  active  sites.  The 
process  comprises  the  treatment  of  the  emulsions 


and  suspensions  to  be  treated  under  stirring,  by 
means  of  a  liquid  reagent  chosen  from  aqueous 
solutions  and  dispersions  comprising:  an  adsorbent 
substance  such  as  the  bentonites  and  argillaceous 
and  alkaline  earths;  and  aluminium  or  an  alumin- 
ium derivative,  particularly  A1C13,  A1203  or 
Al(OH3.  (Sinha-OEIS) 
W8 1-04090 


PROCESS  FOR  REMOVING  HEAVY  METAL 
SULPHIDES  FROM  AQUEOUS  SYSTEMS, 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.).  (As- 
signee). 

G.  Steffan,  E.  Borgmann,  P.  Buchel,  and  W. 
Harms. 

U.S.  Patent  No  4,217,209,  10  p,  3  Tab,  9  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  610,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Chemical  wastes, 
'Heavy  metals.  Separation  techniques,  Floccula- 
tion.  Chemical  reactions.  Filtration,  Polymers,  Sul- 
fides, 'Product  recovery. 

The  invention  relates  to  a  method  for  removing 
heavy  metal  sulphides  from  dilute  aqueous  systems 
as  they  are  present  in  numerous  chemical  process- 
es. The  method  is  characterized  in  that  water- 
soluble  polymers  such  as  polyethyleneimines,  ho- 
mopolymers  or  copolymers  of  derivatives  of  acryl- 
ic acid  or  methacrylic  acid  or  homopolymers  or 
copolymers  of  styrenesulphonic  acids  are  added  to 
the  systems  and  the  systems  are  then  filtered.  A 
filtration  method  which  is  technically  advanta- 
geous, also  with  regard  to  the  recovery  of  heavy 
metals,  is  to  continuously  filter  off  the  mixture  of  a 
little  filter  aid  and  the  coagulated  heavy  metal 
sulphide  by  means  of  a  rotary  filter  to  which  a 
precoat  layer  of  pure  filter  aid  has  been  applied. 
With  this  method,  the  layer  of  heavy  metal  sul- 
phide and  a  little  filter  aid  is  continuously  removed 
with  a  doctor  blade  and  recovered.  (Sinha-OEIS) 
W8 1-04091 


PROCESS  FOR  REGENERATING  CONTAMI- 
NATED ACTIVATED  CARBON, 

Battelle    Memorial    Inst.,    Geneva   (Switzerland). 

(Assignee). 

D.  Doniat,  J-M.  Corajoud,  J.  Mosetti,  and  A. 

Porta. 

U.S.  Patent  No  4,217,191,  7  p,  2  Tab,  2  Fig,  4  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  992,  No  2,  P  605,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Activated  carbon.  Electrolysis,  Oxidation,  Organ- 
ic wastes,  Separation  techniques,  Electrolytes, 
•Regeneration. 

It  is  a  principal  object  of  the  invention  to  provide  a 
new  and  improved  process  for  regenerating  acti- 
vated carbon  that  has  been  used  in  purifying  indus- 
trial and  household  waste  waters  and  is  to  be 
reused  in  treatment  of  waste  waters.  Particles  of 
activated  carbon  are  suspended  in  an  electrolyte. 
The  resulting  mixture  is  circulated  through  an 
electrolytic  cell  provided  with  a  membrane  or 
liquid-permable  partition  defining  two  chambers  in 
the  interior  of  the  cell  to  separate  the  cell  into  an 
anode  chamber  and  a  cathode  chamber.  The 
carbon-electrolyte  mixture  circulates  through  the 
anode  chamber,  and  the  fluid-permeable  partition 
prevents  carbon  particles  from  entering  the  cham- 
ber containing  the  cathode  but  allows  the  electro- 
lyte to  flow  through.  Carbon  particles  contact  the 
anode  as  they  flow  through  the  anode  chamber, 
and  while  in  contact  with  the  anode,  oxygen  is 
liberated  at  their  surface.  This  oxygen  reacts  with 
adsorbed  impurities  on  the  surface  of  the  carbon 
particles  to  oxidize  the  impurities.  The  cell  is  pro- 
vided with  means  for  inducing  turbulence  in  the 
carbon-electrolyte  mixture  to  aid  mixing  of  the 
carbon  with  the  electrolyte  and  to  help  insure  that 
all  the  carbon  particles  contact  the  anode.  (Sinha- 
OEIS) 
W8 1-04093 


THERMAL  SYSTEM, 

R.  F.  French. 


U.S.  Patent  No  4,216,659,  7  p,  2  Fig,  10  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992  No  2,  p  424,  August  12,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
•Heat  transfer.  Heat  exchangers.  Domestic  water. 
Domestic  wastes.  Heated  water.  Closed  loop  sys- 
tems, Dehumidifiers. 

A  thermal  system  which  simultaneously  collects 
heat  from  waste  water  and  from  the  dehumidifica- 
tion  of  a  liveing  space  utilizes  the  heat  thus  collect- 
ed to  heat  water.  Transfer  of  heat  is  accomplished 
by  a  heat  exchange  medium  circulating  in  a  closed 
loop  system.  (Sinha-OEIS) 
W8 1-04095 


WASTE  WATER  TREATMENT, 

Water  Research  Centre,  Marlow  (England).  (As- 
signee). 

A.  G.  Boon,  and  H.  R.  S.  Page. 
U.S.  Patent  No  4,216,089,  6  p,  4Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  1,  p  219,  August  5,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment.  Sewage  treatment. 
Gases,  Oxygenation,  Pressure,  Odor,  Safety. 

Gases  are  dissolved  in  aqueous  liquid  and  sludges 
by  employing  the  preliminary  step  of  subjecting 
the  liquids  to  a  reduced  pressure  to  remove  inci- 
dental gases  dissolved  or  contained  therein,  and  the 
oxidative  treatment  of  surface  waters,  waste  waters 
or  sewage,  in  which  the  latter  are  first  de-gased 
before  being  oxygenated.  The  degassing  can  be 
effected  by  using  a  siphon.  The  step  of  removing 
gases  will  effect  removal  not  only  of  'inert'  gases 
such  as  nitrogen,  but  also  of  noxious  and  malodor- 
ous gases  such  as  hydrogen  sulphide.  The  removal 
of  such  gases  under  controlled  conditions  is  advan- 
tageous since  it  reduces  corrosion  and  the  risk  of 
danger  and  inconvenience  to  personnel  from  the 
presence  of  those  gases  in  the  sewage  and  sur- 
rounding environment.  (Sinha-OEIS) 
W8 1-04099 


METHOD  OF  TREATING  PHENOLIC 
WATERS  FORMED  IN  THE  MANUFACTURE 
OF  PHENOL-FORMALDEHYDE  RESINS, 

A.  M.  Juferov,  G.  I.  Shakhova,  and  O.  M. 

Nesterova. 

U.S.  Patent  No  4,216,088,  4  p,  1  Tab,  5  Ref;  official 

Gazette  of  the  United  States  Patent  Office,  Vol 

997,  No  1,  p  219,  August  5,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment.  Industrial  wastes. 
Water  purification.  Separation  techniques.  Phenols, 
Heating,  Resins,  Condensation,  Formaldehydes. 

The  object  of  this  invention  to  improve  the  degree 
of  purification  of  phenolic  waters  is  attained  in  a 
method  of  treatment  of  the  waters  formed  in  the 
manufacture  of  phenol-formaldehyde  resins.  It 
comprises  the  introduction  of  formaldehyde  and 
the  product  of  phenol-formaldehyde  condensation, 
taken  in  a  quantity  of  15-25  parts  by  weight  per  100 
parts  by  weight  of  phenolic  waters  into  the  waters 
and  heating  them  in  the  presence  of  alkali.  The 
addition  of  the  pnenol-formaldehyde  condensation 
product  and  the  corresponding  amount  of  formal- 
dehyde ensures  a  considerable  excess  of  formalde- 
hyde toward  free  phenol  and  a  high  degree  of 
purification  from  phenol.  Moreover,  the  addition 
of  the  condensation  product  gives  specific  desired 
properties  to  the  resin  which  is  formed  in  the 
process  of  treatment  of  phenolic  waters.  (Sinha- 
OEIS) 
W81-04100 


PROCESS  FOR  COMPLETE  OR  SELECTIVE 
REMOVAL  OF  SALTS  FROM  AQUEOUS  SO- 
LUTION, 

For  primary  bibliographic  entry  see  Field  3A. 
W81-04101 


IPCD'S  MAY 
RINE, 


BE  ALTERNATIVE  TO  CHLO- 


29 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Water/Engineering  and  Management,  Vol  128,  No 
1,  p  74-75,  January,  1981. 

Descriptors:  'Water  treatment,  'Disinfection,  'Po- 
table water,  Chlorination,  Polymers,  Resins,  Bacte- 
ria, Microorganisms,  Viruses,  Insoluble  polymeric 
contact  disinfectants. 

Insoluble  polymeric  contact  disinfectants  (IPCD's) 
may  be  useful  as  an  economical,  effective  alterna- 
tive to  conventional  chlorination  of  water.  The 
water  to  be  treated  will  contact  an  insoluble,  poly- 
meric biocide  which  will  remove  bacteria,  viruses 
and  other  deleterious  organisms.  This  particular 
group  of  quaternary  ammonium  compounds  came 
under  study  due  to  their  wide  spectrum  of  antimi- 
crobial activity,  low  mammalian  toxicity  and  rela- 
tive ease  of  synthesis.  Preliminary  testing  of  Resin 
12  is  underway.  (Baker-FRC) 
W81-04116 


FULL-SCALE  OZONE  DISINFECTION  OF 
WASTE  WATER, 

M  and  I,  Inc.,  Fort  Collins,  CO. 

K.  L.  Rakness,  and  B.  A.  Hegg. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  3,  p  502-511,  March,  1980.  7  Fig,  3 

Tab,  5  Ref 

Descriptors:  'Waste  water  treatment,  'Ozone, 
'Operation  and  maintenance.  Facilities,  Water  pol- 
lution control.  Design  criteria.  Tourism,  'Estes 
Park,  Colorado. 

The  Upper  Thompson  Sanitation  District  ozone 
system,  serving  the  area  around  Estes  Park,  Colo- 
rado, was  one  of  the  first  full-scale  ozone  disinfec- 
tion facilities  in  the  United  States  when  it  began 
operation  in  1976.  The  process  uses  air  pretreat- 
ment  equipment  (air  compressor,  refrigerant  dryer 
and  drying  towers),  two  air-fed  ozone  generators 
with  a  flow  of  1 18  cu  m  per  hr,  and  a  12-foot  deep 
ozone  contact  basin  divided  into  nine  compart- 
ments to  provide  a  serpentine  vertical  flow  of 
waste  water  at  a  detention  time  of  14  min.  Me- 
chanical problems  with  various  pieces  of  equip- 
ment resulted  in  moisture  breakthrough,  causing 
short  circuiting  and  generator  damage.  High  dew- 
point  detectors  proved  insufficient  to  prevent  gen- 
erator damage.  The  dewpoint  of  air  in  the  drying 
towers  gradually  increased  during  each  8-hour  op- 
erating cycle,  causing  a  25%  decrease  in  ozone 
delivery;  the  dewpoint  meter  installed  by  the  man- 
ufacturer failed  to  indicate  this  increase.  The  meter 
and  the  tower  desiccant  were  replaced.  The  poly- 
vinyl chloride  ozone  piping  cracked  after  1  yr  and 
was  replaced  by  stainless  steel  pipe  with  welded 
connections.  Ozone  transfer  efficiency  was  less 
than  design  but  consistent  with  theoretical  ozone/ 
liquid  gas  transfer  considerations.  Ozone  did  not 
dissipate  quickly  enough  from  contact  basin  off- 
gas.  Disinfection  was  as  good  as  or  better  than 
design  (e.g.,  fewer  than  200  fecal  cohform/100  ml 
water  at  applied  ozone  dosages  of  7  g/ml,  with 
transfer  efficiency  of  50-60%).  (Robinson-FRC) 
W8 1-04120 


MODELING  OF  THE  KINETICS  OF  LIQUID 
PHASE  OXIDATION  OF  PAPER  INDUSTRY 
BLACK  LIQUOR  BY  AIR.  (MODELISATION 
DE  LA  CINETIQUE  D'OXYDATION  EN 
PHASE  LIQUIDE  DE  LIQUEUR  NOIRE  DE 
PAPETERIE  PAR  L'OXYGENE  DE  L'AIR), 
Institut  National  des  Sciences  Appliquees,  Tou- 
louse (France). 

C.  Pujo,  B.  Talayrach,  and  J.  Besombes-Vailhe. 
Water    Research,    Vol    14,    No    8,    p    1055-1059, 
August,  1980.  8  Fig,  1  Tab,  8  Ref 

Descriptors:  'Waste  water  oxidation,  'Pulp  and 
paper  industry,  'Kinetics,  Chemical  reactions.  In- 
dustrial wastes.  Chemical  degradation. 

The  use  of  wet  air  oxidation  was  studied  for  the 
black  liquor  obtained  from  soda  treatment  in  pulp 
manufacture,  because  the  high  oxygen  demand  and 
large  silica  content  of  these  solutions  prevent  the 
use  of  classical  treatments.  The  kinetics  of  the 
reaction  were  studied  to  determine  the  operating 
conditions  under  which  physical  transfer  is  mini- 
mized and  total  oxidation  is  favored.  The  agitation 


speed  had  a  determining  effect  on  the  degree  of 
oxidation.  For  an  oxidation  temperature  of  250C 
and  a  total  pressure  of  135  bar,  corresponding  to  an 
8%  excess  of  air  in  a  reaction  time  of  2  hr,  there 
were  two  domains:  at  an  agitation  speed  of  <300 
rpm  the  degree  of  oxidation  is  a  power  function 
increasing  with  agitation  speed,  and  the  oxygen 
diffusion  at  the  gas-liquid  interface  introduced  a 
resistance  to  the  transfer  limiting  the  total  speed  of 
the  reaction;  at  an  agitation  speed  of  >  300  rpm  the 
degree  of  oxidation  is  independent  of  agitation 
speed.  Therefore,  the  speed  should  be  >300  rpm 
to  minimize  physical  resistance  to  transfer.  For 
reaction  temperatures  of  220-320C  the  partial  pres- 
sure of  oxygen  had  a  slight  influence  on  the  kinet- 
ics, but  did  not  determine  the  reaction  rate.  A 
model  for  the  reaction  rate  and  a  power  rate 
expression  were  developed  to  describe  the  oxida- 
tion of  soda  black  liquor.  (Hertzoff-FRC) 
W81-04121 


MECHANISM  OF  OZONIZATION  OF  HERBI- 
CIDES DERIVED  FROM  PHENOXYACETIC 
ACID:  2,4-D  AND  M.C.P.A.  (MECANISME  DE 
L'  OZONATION  DES  HERBiaDES  DERIVES 
DE  L'ACIDE  PHENOXYACETIQUE:  2-4D  ET 
M.C.P.A. 

Poitiers  Univ.  (France).  Lab.  Chimie  XI. 
M.  Dore,  B.  Legube,  and  B.  Laglais. 
Water  Research,  Vol.  14,  No.  7,  p  767-773,  July 
1980.  10  Fig,  3  Tab,  20  Ref 

Descriptors:  'Ozone,  Herbicides,  'Water  treat- 
ment. Oxidation,  Chemical  reactions.  Laboratory 
studies,  Chemical  degradation,  MCPA,  Phenoxya- 
cetic  acid. 

The  ozonocation  in  aqueous  solution  of  the  widely 
used  herbicides  2,4-D  and  MCPA  and  their  refer- 
ence substance  phenoxyacetic  acid  was  studied  be- 
cause of  an  interest  in  photooxidative  degradation 
of  herbicide  residues  and  ozone  disinfection  of 
drinking  and  waste  waters.  The  action  of  zone  on 
MCPA,  2,4-D  and  phenoxyacetic  acid  led  to  the 
total  disappearance  of  these  compounds,  as  indicat- 
ed by  high  pressure  liquid  chromatography,  gas 
chromatography  and  UV  spectroscopy.  In  all 
cases,  oxygenatd  aliphatic  chains,  probably  acids, 
aldehydes  and  ketones,  were  formed.  The  accumu- 
laton  of  ozone  in  the  reaction  medium  and  the 
slight  decrease  in  organic  carbon  content  indicate 
the  presence  of  products  stable  to  ozone.  For 
MCPA  the  low  ozone  consumption  and  the  early 
appearance  of  a  compound  with  an  acetyl  group 
are  explained  by  direct  opening  of  the  aromatic 
ring  by  1,3-dipolar  cycloaddition  of  the  ozone  mol- 
ecule, indicating  that  ozone  can  be  used  to  degrade 
herbicides  derived  from  penoxyacetic  acid.  Ozon- 
zation  was  carried  out  in  a  column  at  concentra- 
tions of  22.1-30  mg/1  to  follow  the  ozonzation 
reactions.  (Hertzoff-FRC) 
W81-04122 


ANAEROBIC  TREATMENT  IN  A  SLUDGE 
BED  SYSTEM  COMPARED  WITH  A  FILTER 
SYSTEM, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Stockholm. 

B.  Frostell. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  216-222,  February,  1981.  6  Fig,  4 

Tab,  12  Ref 

Descriptors:  'Sludge  filters,  'Sludge  bed,  'Com- 
parison studies,  Filters,  Waste  water  treatment. 
Suspended  solids,  Flocculation,  Sedimentation,  Ef- 
fluents, Methane,  Chemical  oxygen  demand.  Or- 
ganic loading,  Hydraulic  loading,  Separation  tech- 
niques, 'Anaerobic  treatment. 

An  anaerobic  filter  filled  with  a  high-porosity 
(0.96)  plastic  material  and  an  anaerobic  sludge  bed 
reactor  equipped  with  a  specially  designed  sludge 
separation  system  were  compared  in  parallel  ex- 
periments. The  sludge  bed  reactor  should  be  re- 
garded as  a  promising  solution  for  controlling  the 
solids  retention  time  because  it  combines  the  ad- 
vantages of  the  filter  process  with  those  of  the 
anaerobic  contact  process.  The  sludge  separation 
systems  in  the  anaerobic  filter  and  sludge  bed 
reactor  are  described.  A  synthetic  waste  water  was 


used  for  the  tests,  and  weekly  analyses  were  made 
on  the  chemical  oxygen  demand  (COD)  of  the 
influent  and  effluent.  Both  methods  gave  good  to 
very  good  treatment  results  within  the  ranges  of 
organic  and  hydraulic  loads  applied.  The  COD 
removal  rates  increased  linearly  with  organic  load 
in  both  reactors.  Large  fluctuations  in  incoming 
suspended  solids  to  the  secondary  system  of  the 
sludge  bed  reactor  did  not  affect  the  effluent  qual- 
ity. The  methane  content  of  the  gas  produced  by 
both  methods  depended  on  the  organic  load.  Gas 
production  in  the  anaerobic  filter  and  the  sludge 
bed  reactor  decreased  with  increased  hydraulic 
loading.  The  net  sludge  production  was  very  limit- 
ed in  both  reactors.  (Geiger-FRC) 
W81-04130 


ORLANDO'S  VARIABLE-RATE  PUMPING 
STATIONS  SAVE  MONEY, 

Dawkins  and  Associates,  Inc.,  Orland,  FL. 

D.  W.  Bouck,  and  J.  B.  Webb. 

Water  and  Wastes  Engineering,  Vol  17,  No  1,  p 

20-23,  January,  1980.  2  Fig,  2  Tab. 

Descriptors:  'Pumping  plants,  'Pumping  tests, 
'Costs,  Maintenance  costs.  Repair  costs.  Electric 
power  costs,  'Waste  water  facilities,  Florida. 

The  new  Orlando,  Florida,  regional  waste  water 
pumping  facilities  were  designed  to  provide  vari- 
able rate  pumping  while  minimizing  operational 
complexity,  and  thus  resulted  in  costs  savings.  The 
plant  requires  fewer  sophisticated  equipment  sys- 
tems, so  maintenance  and  repair  costs  will  be  re- 
duced. The  concept  of  variable  rate  pumping  mini- 
mized station  operational  complexity  for  the  pant, 
which  will  ultimately  be  used  by  a  population  of 
500,000.  During  system  design,  operational  power 
costs  were  calculated  over  a  typical  diurnal  range 
of  flows  for  variable-speed  systems  versus  constant 
speed  pumps.  Variable  speed  systems  operating 
substantially  below  80%  of  full  speed  were  ex- 
tremely efficient  in  electric  motor,  variable-speed 
drive,  and  pump  hydraulic  performance.  An  analy- 
sis for  the  master  pumping  station  demonstrated 
annual  power  savings  of  about  $8,000  for  the  multi- 
ple constant-speed  pump.  The  proposed  plant  will 
be  capable  of  providing  advanced  waste  water 
treatment.  (Small-FRC) 
W81-04131 


ENERGY  SAVINGS  CAN  FIT  YOUR  BUDGET, 

T.  Saxon. 

Water  and  Sewage  Works,  Vol  127,  No  11,  p  46- 

48,  November,  1980.  3  Tab. 

Descriptors:  'Energy  conervation,  'Budgeting, 
Cost  analysis,  Costs,  'Waste  water  treatment, 
Waste  water  facilites. 

Energy  conservation  studies  made  at  existing 
waste  water  treatment  facilities  are  reviewed.  The 
major  area  for  energy  savings  lies  in  the  treatment 
processes  themselves.  Savings  are  usually  realized 
in  the  treatment  processes  by  fine-tuning  the 
system.  During  activated  sludge  processes,  for  ex- 
ample, savings  can  be  realized  through  manipula- 
tion of  the  solids  retention  time.  Reviewing  plant 
records  will  give  indications  of  where  savings 
might  be  realized.  Additional  savings  can  result 
from  compliance  with  the  discharge  effluent  limita- 
tions. The  use  of  sludge  as  a  fertilizer  or  soil 
conditoner  may  also  increase  the  efficiency  of  the 
total  process.  Considerations  of  energy  reuse  and 
recovory  have  led  to  the  increasing  interest  in  low- 
energy-intensive  systems.  State  and  Fedeal  funds 
are  also  available  which  provide  100%  nomatching 
grant  funding  for  energy  audits  and  energy  conser- 
vation measures  in  publicity  owned  buildings  and 
facilities.  (Baker-FRC) 
W81-04132 


SMALL  CITY  REQUIRES  LARGE  WWTP, 

W.  G.  Riddle. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

42-44,  July,  1980.  2  Fig,  1  Tab. 

Descriptors:  Treatment  plants,  'Combined  treat- 
ment, 'Municipal  waste  water,  'Waste  water  facil- 
ities,  Industrial   wastes,    Food-processing   wastes. 


30 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Anaerobic  digestion,  Sludge  disposal,  *Montana, 
Monett. 

A  waste  water  treatment  plant  with  a  population 
equivalent  of  40,000  was  designed  for  Monett, 
Montana,  to  meet  Monett's  domestic  and  industrial 
waste  treatment  needs.  Local  wet  industries  in- 
clude poultry  packing  and  creameries,  a  fruit  and 
vegetable  wholesaler,  aluminum  and  steel  fabrica- 
tion, shoe  manufacturing,  plating  works,  and  a 
large  tire  wholesaler.  The  plant  utilizes  rotating 
biologial  discs  and  has  a  separate  anaerobic  sludge 
digestion  plant.  A  sludge  thickener  was  added  to 
conserve  energy.  Digester  gas,  supplemented  by 
natural  gas,  fires  the  boilers  that  provide  heat  for 
the  digesters  as  well  as  heating  and  cooling  the 
building.  Digested  liquid  sludge  is  distributed  to 
pastures,  the  municipaJ  golf  course,  and  city  parks. 
At  the  plant,  BODS  has  ranged  from  4.0  to  19.0 
mg/liter,  and  suspended  solids  have  been  less  than 
4  mg/liter.  (Small-FRC) 
W81-04133 


ELECTROCOAGULATION  SOLVES  PACKING- 
HOUSE PROBLEMS, 

O.  A.  Clemens. 

Industrial  Wastes,  Vol  27,  No   1,  p  22,  24,  25, 

January /February,  1981.  3  Fig,  2  Tab. 

Descriptors:  'Industrial  wastes,  'Meat  processing 
industry,  'Electrocoagulation,  Biological  oxygen 
demand,  Industrial  wastewater.  Industrial  plants. 
Oxygen  demand,  'Waste  water  treatment. 

A  new  method  of  recovering  fats  and  oils  from  the 
waste  water  of  a  packinghouse  enables  the  compa- 
ny to  reduce  operational  costs  and  meet  municipal 
environmental  standards.  The  method  uses  electro- 
coagulation and  sulfuric  acid  in  place  of  a  trivalent 
metal  coagulant,  such  as  alum,  at  the  isoelectric 
point  of  the  pollutants.  The  plant  slaughters  500- 
600  head  of  cattle  per  eight  hour  shift.  The  plant 
has  rendering  facilities,  a  brine  process  for  hides,  a 
blood  recovery  system  and  trucks  for  disposal  of 
manure.  A  second  8  hr  shift  is  employed  for 
cleanup  and  other  accessory  operations.  Effluent 
guidelines  for  discharge  to  the  city  are  300  mg/L 
BOD,  300  mg/L  total  suspended  solids  and  100 
ppm  hexane  extractables.  The  new  method  uses  pH 
adjustment  to  achieve  approximately  a  zero  zeta 
potential  and  purify  industrial  wastewater.  This  is 
achieved  through  adjustment  with  sulfuric  acid. 
The  use  of  a  low  pH  is  not  detrimental  to  the  metal 
structure  of  the  basin,  as  the  basin  is  cathodically 
protected  by  the  electrocoagulation  operation 
itself  (Baker-FRC) 
W81-04134 


POLYMERS  PEAK  AT  PREaSE  DOSAGE, 

Envirex,  Inc.,  Waukesha,  WI. 

R.  W.  Lecey. 

Water  and  Wastes  Engineering,  Vol  17,  No  3,  p 

39-41,  43,  44,  March,  1980.  6  Fig. 

Descriptors:  'Polymers,  'Sludge  dewatering, 
'Centrifugation,  Injection,  Sludge  drying.  Sludge 
conditioning.  In  situ  tests. 

A  new  process  was  developed  for  optimizing  the 
polymer  dosage  and  thus  making  polymer  condi- 
tioning more  effective  in  centrifugal  sludge  dewa- 
tering. Three  different  points  of  injection  within 
the  centrifugal  dewatering  system  can  optimize 
polymer  dosage:  first,  just  prior  to  the  centrifugal 
feed  inlet;  second,  prior  to  the  sludge  feed  pump; 
and  third,  immediately  after  the  sludge  feed  pump. 
These  injection  points  are  effective  because  they 
are  suited  to  the  effect  of  polymer  charge  density, 
viscosity,  and  long  chain  construction  that  is 
common  to  all  polymers.  Further  in-line  dilution  of 
the  polymer  is  required  after  initial  polymer  solu- 
tion makeup  to  insure  optimum  mixing  and  disper- 
sion. Dry  and  liquid  polymers  are  available.  Bench 
screening  tests  should  be  conducted  to  select  an 
optimum  polymer.  The  optimum  one  will  produce 
a  strong,  stable  floe.  Capillary  suction  time  is  com- 
monly used  to  evaluate  chemical  conditioners  used 
prior  to  sludge  dewatering  and  is  useful  in  deter- 
mining approximate  chemical  dosage  rates  re- 
quired to  condition  sludge  for  dewatering.  (Small- 
FRC) 


W81-04152 


NEW  PROCEDURES  CAN  AID  WWTP  EFFl- 
aENCY, 

McNamee,  Porter,  and  Seeley,  Ann  Arbor,  MI. 
V.  I.  Copperwasser. 

Water  and  Wastes  Engineering,  Vol  17,  No  1,  p  34 
35,  January,  1980.  1  Tab. 

Descriptors:  'Management  planning,  'Operating 
policies,  'Documentation,  Mechanical  failure. 
Maintenance,  Repairing,  Scheduling,  'Water  treat- 
ment facilities.  Waste  water  treatment. 

A  program  for  waste  water  treatment  plants  sched- 
ules preventive  maintenance  and  records  correc- 
tive maintenance  to  help  local  governments  reduce 
operation  costs.  When  preventive  maintenance 
work  is  spread  evenly  throughout  the  year,  plant 
personnel  can  work  at  optimum  efficiency,  and 
plant  machinery  breakdowns  can  be  significantly 
reduced.  One  practical  maintenance  system  uses 
four  forms.  The  first  is  a  master  sheet  which  sum- 
marizes according  to  building  location  every  pre- 
ventive maintenance  job  for  every  week  of  the 
year.  Second,  at  every  equipment  location,  more 
detailed  task  descriptions  are  kept  in  protective 
plastic  covers.  Third,  a  corrective  maintenance 
work  order  form  is  prepared  for  each  corrective 
task.  A  chronological  record  of  these  tasks  is  kept 
so  preventive  maintenance  can  be  properly  sched- 
uled. Fourth,  a  corrective  maintenance  log  is 
posted,  and  corrective  maintenance  is  evenly  dis- 
tributed to  personnel.  Good  operating  and  mainte- 
nance procedures  should  be  initiated  at  start-up. 
(Small-FRC) 
W8 1-041 54 


OUTFALL  SYSTEMS  CAN  ACHIEVE  SAFE  EF- 
FLUENT LEVELS, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  8A. 

W81-04155 


USE  OF  SHALLOW  RESERVOIR  AND 
FLOODED  ORGANIC  SOIL  SYSTEMS  FOR 
WASTE  WATER  TREATMENT:  NITROGEN 
AND  PHOSPHORUS  TRANSFORMATIONS, 

Florida  Univ.,  Sanford.  Agricultural  Research  and 

Education  Center. 

K.  R.  Reddy,  and  D.  A.  Graetz. 

Journal  of  Environmental  Quality,  Vol  10,  No  1,  p 

113-119,  January-March,   1981.  6  Fig,  4  Tab,   19 

Ref 

Descriptors:  'Waste  water  treatment,  'Organic 
soils,  'Reservoirs,  Nitrogen,  Phosphorus,  Phos- 
phates, Waste  water  management.  Drainage  canals. 
Watersheds,  Agricultural  runoff.  Effluents. 

This  study  was  conducted  to  evaluate  the  relative 
rates  of  NH4-N,  N03-N,  and  P04-P  removal  from 
aerobic  and  anaerobic  water  columns  with  an  un- 
derlying soil  column,  to  determine  the  effect  of 
residence  time  of  the  waste  water  above  a  soil 
column  on  inorganic  N  and  P04-P  removal,  to 
determine  the  significance  of  nitrification  and  NH3 
volatilization  in  the  water  column,  and  to  evaluate 
the  P  adsorption-desorption  characteristics  of  the 
anaerobic  reservoir  sediments  and  flooded  organic 
soils.  The  waste  water  used  was  obtained  from 
drainage  canals  surrounding  organic  soils  planted 
to  vegetable  crops  located  in  Zellwood,  Florida. 
The  study  demonstrated  that  flooded  soils  and 
shallow  reservoirs  can  be  effectively  used  for  inor- 
ganic N  levels  of  waste  waters.  Both  aerobic  and 
anaerobic  water  columns  with  an  underlying  an- 
aerobic soil  functioned  as  an  effective  treatment 
system  for  inorganic  N  removal.  Aerating  the 
water  with  carbon  dioxide-free  air  resulted  in  in- 
creased losses  of  NH4-N  through  nitrification  as 
compared  to  NH3  volatilization.  It  was  concluded 
that  shallow  reservoirs  with  marly  clay  loam  bot- 
toms may  be  effectively  used  for  reducing  ortho-P 
levels  of  waste  waters.  (Baker-FRC) 
W81-04159 


EFFECT  OF  MEAN-CELL  RESIDENCE  TIME 
ON  ORGANIC  COMPOSITION  OF  ACTIVAT- 
ED SLUDGE  EFFLUENTS, 


Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

F.  M.  Saunders,  and  R.  I.  Dick. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  201-215,  February,  1981.  16  Fig,  10 

Tab,  34  Ref. 

Descriptors:  'Organic  matter,  'Microbial  degrada- 
tion, 'Waste  water  treatment.  Activated  sludge, 
Domestic  wastes.  Slime,  Washouts,  Mathematical 
equations.  Chemical  oxygen  demand.  Water  qual- 
ity. Effluents,  Biological  treatment. 

The  effluents  of  organism  washout  and  resulting 
changes  in  microbial  populations  were  studied  in 
an  investigation  of  physical  and  chemical  charac- 
teristics of  activated  sludge  suspensions  and  ef- 
fluents to  determine  the  quantitative  effects  of 
mean  cell  residence  time  on  the  organic  quality  of 
activated  sludge  effluents.  Parallel  reactors  were 
inoculated  with  screened  activated  sludge  suspen- 
sions ^nd  were  operated  continuously  for  at  least 
two  mean  cell  residence  time  values.  Two  waste 
waters  were  used  in  the  experiments  -  a  domestic 
waste  water  from  the  Champaign-Urbana  area  arid 
a  synthetic  composition  resembling  the  domestic 
waste  water.  The  organic  characteristics  of  the 
effluents  were  typical  of  those  found  in  full-scale 
activated  sludge  treatment  systems.  Filterable  por- 
tions of  activated  sludge  effluents  contained  dis- 
solved and  polymeric  slime  organic  matter.  As  the 
mean  cell  residence  time  increased,  the  effluent 
organic  quality  improved  as  a  result  of  decreasing 
slime  and  dissolved  organic  matter.  Reductions  in 
effluent  chemical  oxygen  demand  also  occurred 
with  increasing  mean  cell  residence  time.  The  de- 
gradability  of  total  influent  organic  matter  in- 
creased with  longer  mean  cell  residence  times.  A 
general  hyperbolic  function  similar  to  the  classical 
Monod  relationship  was  generated  to  relate  filter- 
able slime  and  dissolved  organic  matter  to  the 
mean  cell  residence  time.  (Geiger-FRC) 
W81-04162 


TOTAL  ENERGY  CONCEPT  AT  THE  JOINT 
WATER  POLLUTION  CONTROL  PLANT, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

G.  M.  Adams,  J.  D.  Eppich,  W.  E.  Garrison,  and 

J.  C.  Gratteau. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,   No  7,  p   1937-1946,  July,    1980.   6  Fig. 

Descriptors:  'Energy,  'Heat  transfer,  'Secondary 
waste  water  treatment.  Systems  analysis.  Waste 
water  facilities.  Heat  exchangers.  Waste  heat.  Eco- 
nomic aspects.  Electric  power.  Effluents,  Califor- 
nia, Los  Angeles  County,  Water  reuse.  Perform- 
ance evaluation. 

The  proposed  total-energy  facilities  at  the  Joint 
Water  Pollution  Control  Plant  in  Carson,  Califor- 
nia, are  designed  to  maximize  electrical  power 
production  to  meet  significant  increases  in  de- 
mands resulting  from  the  addition  of  secondary 
treatment  processes  and  to  minimize  dependence 
on  public  utilities  for  natural  gas  and  water  by 
reusing  waste  heat  and  plant  effluent.  The  gener- 
ator prime  mover  selection  process  includes  analy- 
ses of  reciprocating  engines,  simple  cycle  steam 
and  gas  turbines,  and  combined  cycles  with  tur- 
bines, with  particular  emphasis  on  the  design  of  the 
system  and  drive  ultimately  selected.  Heat  recov- 
ery supplies  all  process  heat  demands  and  also 
heats  and  cools  the  districts'  buildings,  eliminating 
any  need  for  natural  gas.  Self-cleaning  heat  ex- 
changers minimize  in-plant  water  consumption  by 
using  plant  effluent  and  allow  curtailment  of  the 
operation  of  expensive  cooling  towers.  Proposed 
agreements  with  Southern  California  Edison  and 
with  Southern  California  Gas  companies  would 
give  the  districts  maximum  flexibility  and  reliabil- 
ity with  respect  to  on-site  power  generation  and 
digester  gas  usage.  The  proposed  combined  cycle 
power  system  permits  the  districts  to  triple  their 
power  demands,  decrease  their  present  utility  bills, 
and  still  be  compatible  with  stringent  Los  Angeles 
basin  air  quality  restrictions.  (Carroll-FRC) 
W8 1-04166 


STOICHIOMETRY   AND  KINETICS  OF  BIO- 
LOGICAL WASTE  TREATMENT, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


Notre  Dame  Univ.,  IN. 

For  primary  bibliographic  entry  see  Field  6A. 

W81-04167 


DISINFECTION  OF  MUNIOPAL 

WASTEWATER  EFFLUENTS  WTTH  ULTRA- 
VIOLET LIGHT, 

Illinois  Univ.  at  Urbana-Champaign. 

B.  F.  Severin. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  7,  p  2007-2018,  July,  1980.  4  Fig,  3 

Tab,  22  Ref. 

Descriptors:  'Disinfection,  'Municipal 

wastewater,  'Effluents,  Ultraviolet  radiation,  Coli- 
forms.  Bacteria,  Economic  aspects.  Costs,  Chlorin- 
ation.  Ozonation,  Performance  evaluation,  Waste 
water  treatment. 

Ultraviolet  light  is  apparently  an  effective  alterna- 
tive to  chlorine  as  a  means  of  disinfecting  munici- 
pal wastewater  effluent.  The  application  of  a  com- 
mercially available  ultraviolet  light  water  sterilizer 
to  the  destruction  of  fecal  coliforms  in  municipal 
wastewater  effluents  was  evaluated.  Fifteen  experi- 
ments were  performed  using  primary  clarifier  ef- 
fluent, settled  activated  sludge  effluent,  activated 
sludge  effluent  with  waste  activated  solids  added, 
tertiary  sand  filter  effluent,  mixed-media  filtration 
effluent,  and  trickling  filter  effluent.  The  inactiva- 
tion  of  fecal  coliforms  was  shown  to  be  related  to 
the  transmission  of  ultraviolet  light  through  the 
water  medium  and  contact  time  in  the  ultraviolet 
chamber.  An  empirical  model  based  on  theoretical 
contact  time  and  average  light  intensity  was  devel- 
oped to  describe  the  inactivation  of  the  fecal  coli- 
forms. From  this  model  it  is  possible  to  estimate 
the  cost  of  ultraviolet  disinfection  of  wastewater  as 
a  function  of  ultraviolet  light  transmittance 
through  the  water  at  254  nm  and  the  level  of  fecal 
coliform  inactivation  desired.  The  estimated  oper- 
ating costs  for  inactivating  99.9  percent  of  the  fecal 
coliforms  in  secondary  and  sand-fiUered  secondary 
effluent  would  be  about  $0,021  and  $0,015  per 
1,000  gallons  respectively.  UV  disinfection  was 
estimated  to  be  less  expensive  than  ozonation  for 
small  treatment  plants,  though  more  expensive 
than  chlorination.  Design  of  plants  specifically  for 
UV  disinfection  could  improve  efficiency.  (Car- 
roll-FRC) 
W81-04168 


PREDICTION  OF  CARBON  COLUMN  PER- 
FORMANCE FROM  PURE-SOLUTE  DATA, 

Manhattan  Coll.,  Riverdale,  NY. 
J.  Famularo,  J.  A.  Mueller,  and  A.  S.  Pannu. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  2019-2032,  July,  1980.  15  Fig,  4 
Tab,  19  Ref 

Descriptors:  'Performance  evaluation,  'Activated 
carbon,  'Mathematical  models.  Carbon,  Predic- 
tion, Adsorption,  'Waste  water  treatment.  Estimat- 
ed costs.  Model  studies. 

When  water  quality  regulations  stipulate  maximum 
contaminant  levels  for  individual  components,  the 
design  of  carbon  columns  to  achieve  these  objec- 
tives requires  an  ability  to  predict  the  break- 
through of  each  component.  The  design  of  carbon 
adsorption  systems  for  wastewater  treatment  is 
normally  based  on  the  time-consuming  and  costly 
acquisition  of  pilot  column  breakthrough  data. 
This  paper  presents  a  method  of  predicting  the 
performance  of  granular  carbon  columns  from 
bench-scale  laboratory  data  in  conjunction  with  an 
adsorption  model,  thereby  eliminating  or  greatly 
reducing  the  need  for  pilot  studies.  Distinguishing 
aspects  of  the  proposed  model  include  a  new  con- 
ceptual description  of  the  carbon  particle  that  re- 
flects the  macropore/micropore  structure  of  acti- 
vated carbon,  a  new  three-parameter  isotherm 
equation  that  fits  data  over  a  wide  range  of  con- 
centrations, and  a  multisolute  equilibrium  calculat- 
ed from  the  theory  of  ideally  adsorbed  solutions 
using  only  pure-solute  isotherm  parameters  (mix- 
ture isotherm  data  is  not  required).  Application  of 
this  model  to  the  treatment  of  a  dilute  aqueous 
solution  containing  two  organic  solutes  demon- 
strated that  the  model  can  quantitatively  predict 
the  performance  of  carbon  columns  from  pure- 


solute  data  for  systems  that  follow  the  ideal-ad- 
sorbed solution  theory.  The  model  can  be  conven- 
iently applied  to  the  design  of  carbon  columns 
treating  multisolute  aqueous  solutions,  and  the  abil- 
ity to  predict  component  breakthrough  and  carbon 
usage  as  a  function  of  system  size  enables  accurate 
cost  estimation  of  the  contacting  and  regeneration 
systems.  (CarroU-FRC) 
W81-04169 


OXYGEN  UPTAKE  RATE  AS  AN  ACTIVATED 
SLUDGE  CONTROL  PARAMETER, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  H.  Sherrard. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  2033-2036,  July,  1980.  6  Fig,  2 
Tab,  12  Ref. 

Descriptors:  'Activated  sludge  process,  'Oxygen, 
'Water  quality.  Effluents,  'Waste  water  treattnent. 
Performance  evaluation,  Waste  water  composition. 

The  use  of  oxygen  uptake  rate  as  an  activated 
sludge  process  control  parameter  has  been  advo- 
cated by  several  authors.  It  is  suggested  that  under 
most  circumstances  oxygen  uptake  rate  can  be 
used  only  as  a  gross  qualitative  parameter  of  proc- 
ess operating  conditions  and  that  only  rarely  can  it 
be  used  to  control  the  process.  Both  theoretical 
analysis  and  the  results  of  continuous-flow  pilot 
plant  studies  indicate  that  changes  in  influent  waste 
characteristics  and/or  flow  rate  produce  large 
changes  in  the  oxygen  uptake  rate  and  minimal 
changes  in  effluent  quality.  For  this  reason,  the 
oxygen  uptake  rate  does  not  appear  to  present  any 
quantitative  information  to  a  treatment  plant  oper- 
ator and  has  limited  use  for  control  purposes. 
Oxygen  uptake  rate  can  be  used  for  control  pur- 
poses only  when  influent  flow  rate  and  waste 
water  composition  are  relatively  constant  and 
steady-state  conditions  are  approximated.  More  re- 
liable process  control  information  can  be  obtained 
by  directly  measuring  aeration  basin  dissolved 
oxygen  concentration  and  effluent  quality.  (Car- 
roll-FRC) 
W81-04170 


IMPLEMENTATION  OF  EPA'S  MUNICIPAL 
COMPLIANCE  PROGRAM, 

Environmental  Protection  Agency,  Washington, 

DC.  Office  of  Water  Enforcement. 

For  primary  bibliographic  entry  see  Field  6E. 

W81-04171 


COMPARISON  OF  CHLORINE  AND  CHLO- 
RINE OIOXIDE  AS  DISINFECTANTS, 

Texas  Univ.,  San  Antonio. 
K.  E.  Longley,  B.  E.  Moore,  and  C.  A.  Sorber. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  8,  p  2098-2105,  August,  1980.  8  Fig,  3 
Tab,  14  Ref 

Descriptors:  'Chlorination,  'Disinfection,  'Waste 
water  treatment.  Chlorine,  Coliforms,  Bacteria, 
Performance  evaluation.  Residual  chlorine. 
Mixing,  Chlorine  dioxide. 

The  relative  biocidal  efficiencies  of  chlorine  and 
chlorine  dioxide  in  a  waste  water  stream  contain- 
ing fecal  coliforms  and  coliphages  were  evaluated. 
The  tests  were  conducted  on  a  side  stream  of  a 
contact  stabilization  waste  water  treatment  plant 
effluent  which  was  passed  through  a  proprietary, 
plug-flow  mixer.  The  test  results  showed  that  chlo- 
rine dioxide  was  a  superior  disinfectant  relative  to 
chlorine  for  the  inactivation  of  fecal  coliforms  and 
coliphages  in  this  system,  in  which  doses  and  con- 
centrations of  chlorine  and  chlorine  dioxide  were 
expressed  in  terms  of  equivalent  C12.  Chlorine 
dioxide  inactivation  of  fecal  coliforms  and  coli- 
phages was  not  sensitive  to  mixing  intensity  within 
the  highly  turbulent  flow  ranges  evaluated.  The 
secondary  waste  water  used  in  the  test  system 
exerted  a  very  rapid  demand  on  the  chlorine  diox- 
ide. The  chlorine  dioxide  demand  was  greater  than 
the  chlorine  demand  when  both  were  expressed  in 
terms  of  C12.  A  fecal  coliform  disinfection  goal  of 
200  colony-forming  units  per  100  milliliters  using 
chlorine  dioxide  as  the  disinfectant  was  exceeded 


with  a  final  chlorine  dioxide  residual  of  not  more 
than  1.4  milligrams  per  liter.  This  ^oal  could  be 
achieved  by  using  chlorine  as  the  dismfectant  with 
chlorine  doses  greater  than  5.0  milligrams  per  liter 
and  total  chlorine  residuals  significantly  higher 
than  1.4  milligrams  per  liter  at  30  minutes  contact 
time.  (Carroll-FRC) 
W81-04172 


DYNAMIC  MODELING  OF  INDUSTHLAL 
WASTE  WATER  TREATMENT  PLANT  DATA, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
J.  L.  Hansen,  A.  E.  Fiok,  and  J.  C.  Hovious. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  52,  No.  7,  p  1966-1975.  July,  1980.  17  Fig,  4 
Ref. 

Descriptors:  'Industrial  waste  water,  'Waste 
water  facilities,  'Systems  analysis.  Model  studies. 
Data  analysis.  Dynamic  programming,  Effluents, 
Water  quality.  Performance  evaluation.  Mathemat- 
ical models.  Simulation,  Waste  water  treatment. 

The  responses  of  waste  water  treatment  plants  to 
various  inputs  must  be  better  understond  and  plant 
operation  optimized  if  existing  facilities  are  to 
achieve  the  goals  specified  by  tighter  permits.  The 
data  collected  daily  by  a  treatment  plant  contain 
important  information  about  system  dynamics  and 
performance  that  is  not  currently  used  to  best 
advantage.  Muhiple  linear  regression  was  used  to 
develop  discrete  dynamic  models  for  activated 
sludge  systems  treating  complex  organic  chemical 
munufacturing  wastes.  The  dynamic  modeling 
technique  was  applied  successfully  to  a  historical 
data  record  from  an  industrial  waste  water  treat- 
ment plant.  Effluent  character  was  related  to 
system  variables,  and  the  models  were  used  to 
define  operating  strategies  and  system  modifica- 
tions for  improving  performance.  The  models  sim- 
ulate plant  responses  to  changing  inputs,  and  the 
steady-state  form  predicts  the  average  effects  in 
the  ranges  in  which  data  were  collected.  Although 
these  techniques  are  useful  for  analyzing  historical 
data,  designed  experiments  should  be  used  to  gen- 
erate data  for  optimization  and  control  whenever 
possible.  (Carroll-FRC) 
W81-04173 


OPTIMIZATION  OF  GRIT  REMOVAL  AT  A 
WASTE  WATER  TREATMENT  PLANT, 

Municipality  of  Metropolitan  Seattle  Renton,  WA. 

Renton  Treatment  Plant. 

R.  E.  Finger,  and  J.  Parrick. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2106-216,  August,  1980.  12  Fig,  4 

Tab,  11  Ref 

Descriptors:  'Waste  water  facilities,  'Grit  remov- 
al. Solids,  Separation  techniques,  Dewatering, 
Maintenance,  Economic  aspects.  Process  efficien- 
cy. Clogging. 

Inefficient  removal  of  grit  from  the  bulk  waste 
water  flow  exposes  primary  sludge  collection  and 
pumping  equipment  to  excessive  wear  from  abra- 
sive grit  and  results  in  grit  accumulation  in  plant 
digesters  and  distribution  channels.  The  process  of 
removing  accumulated  grit  from  these  units  is  ex- 
pensive and  time-consuming.  When  operational 
problems  at  the  Renton  Treatment  Plant  in  Seattle, 
Washington,  were  traced  to  the  grit  removal 
system,  a  program  was  undertaken  to  evaluate  and 
correct  these  problems.  The  performance  of  the 
aerated  grit  removal  system  was  substantially  im- 
proved by  adjusting  aeration  rate  and  distribution. 
Tapered  aeration  helped  equalize  loading  on  the 
grit  pumping  and  dewatering  equipmnt.  A  screen- 
ing unit  installed  on  the  grit  cyclone  discharge 
reduced  the  frequncy  of  clogging  of  cyclone  over- 
view lines  from  sticks,  rags  and  plastic  and  allowed 
these  materials  to  be  removed  permanently  from 
the  flow  system  before  they  reached  the  raw 
sludge.  New  problems  caused  by  the  improve- 
ments to  the  performance  of  the  existing  system 
including  the  need  to  install  a  mechanically- 
cleaned  screening  system  for  the  cyclone  over- 
flows due  to  the  high  volume  of  materials  collect- 
ed and  the  failure  of  the  grit  dewatering  units  to 
capture  the  fine  grit  due  to  hydraulic  overloading. 
In  spite  of  these  problems,  the  system  improve- 
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ments  resulted  in  increased  grit  removal  and  in  a 
substantial  reduction  in  the  amount  of  grit  escaping 
from  the  grit  system.  Periodic  evaluation  an  adjust- 
ments should  be  scheduled  to  insure  that  changes 
in  flow  rates,  grit  loading,  plant  modifications,  or 
revised  operating  procedures  have  not  affected  grit 
system  prformance  adversely.  (CarroU-FRC) 
W81-04174 


MT.  ST.  HELENS:  HOW  A  WASTE  WATER 
PLANT  COPED  WITH  ITS  AFTERMATH, 

Yakima  Waste  Water  Collection  and  Treatment 

Facilities,  WA. 

T.  G.  Day,  and  J.  E.  Fisher. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2082-2089,  August,  1980.  6  Tab. 

Descriptors:  *Waste  water  facilities,  *Volcanos, 
'Waste  water  treatment,  'Mount  Saint 
Helens(Washington),  Volcanic  ash,  Waste  water 
collection.  Disasters,  Biological  treatment. 
Cleanup  operations. 

The  eruption  of  Mt.  St.  Helens  resulted  in  the 
deposition  of  about  0.5  million  tons  of  ash  on  the 
city  of  Yakima,  Washington.  Yakima  received  two 
distinct  types  of  ash,  one  of  which  was  composed 
of  sand-like  material  and  the  other  of  which  was 
very  fine  and  powder-like.  The  sand-like  material 
was  very  abrasive  and  heavy,  while  the  other  ash 
formed  a  substance  much  like  mortar  when  mixed 
with  water.  Both  types  of  ash  posed  serious  prob- 
lems for  the  Yakima  Regional  Waste  Water  Facili- 
ty. By  the  day  after  the  eruption,  the  plant  was 
experiencing  equipment  failures,  and  pumping 
problems  developed  on  the  following  day.  three 
days  after  the  eruption,  city  officials  and  regula- 
tory agency  representatives  decided  to  bypass  the 
treatment  plant  in  order  to  avoid  damaging  equip- 
ment beyond  repair.  By  the  next  day,  the  bypass 
was  constructed  and  temporary  chlorination  facili- 
ties were  operational.  A  sludge  storage  lagoon  was 
begun,  and  chlorinated  waste  water  was  dis- 
charged to  the  Yakima  River.  The  bypass  was  in 
effect  for  four  days.  Waste  water  was  diverted 
back  to  the  plant  after  cleanup  of  the  clarifiers, 
degritters,  and  other  equipment  had  been  complet- 
ed. An  intensive  cleanup  of  collection  systems  was 
then  conducted  over  the  next  two  weeks.  Almost  a 
month  passed  before  the  influent  returned  to 
normal  parameters  and  the  adverse  effects  of  the 
ash  ceased  to  pose  continuing  operating  problems. 
As  a  result  of  this  experience,  a  list  of  short-term 
objectives  has  been  developed  for  implementation 
in  the  event  of  another  eruption  jeopardizing  the 
waste  water  operations.  In  addition,  design  alterna- 
tives have  been  identified  to  minimize  the  effects  of 
any  potential  future  eruptions.  (Carroll-FRC) 
W81-04175 


ANAEROBIC  ATTACHED-FILM  EXPANDED- 
BED  REACTOR  TREATMENT, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
M.  S.  Switzenbaum,  and  W.  J.  Jewell. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  1953-1965,  July,  1980.  14  Fig,  3 
Tab,  28  Ref 

Descriptors:  'Anaerobic  digetion,  'Biological 
waste  water  treatment.  Waste  water  treatment, 
Performance  evaluation.  Microorganisms,  Organic 
matter.  Filter  media.  Retention  time. 

The  process  variables  that  affect  the  performance 
of  an  anaerobic  attached  film  expanded  bed  reactor 
treating  dilute  organic  wastes  were  analyzed.  This 
process  consists  of  inert  sand-size  particles,  packed 
m  cyhndrical  column,  which  expands  slightly  with 
the  upward  flow  of  waste  through  the  column. 
The  inert  particles  act  as  a  support  surface  for  the 
growth  of  large  amounts  of  attached  microorgan- 
isms. The  process  permits  maintenance  of  high 
solids  retention  time  with  low  hydraulic  retention 
time.  This  anaerobic  process  was  found  effective 
for  treatment  of  dilute  organic  wastes  at  reduced 
temperatures,  at  short  duration  times,  and  at  high 
organic  loading  rates.  The  unusually  high  effec- 
tiveness of  the  process  is  believed  to  result  from 
the  large  surface-area-to-volume  ratio  created  by 
the  inert  support  medium,  which  enabls  a  large 
active  mass  of  attached  microorganisms  to  remain 


in  the  reactor  at  high  liquid  flow  rates.  The  appli- 
cation of  two  simplified  first-order  equations  relat- 
ing process  efficiency  to  net  specific  growth  rate  of 
film  and  to  specific  substrate  utilization  rate 
showed  that  these  two  fundamental  process  oper- 
ational variables  were  important  process  control 
variables.  (Carroll-FRC) 
W81-04178 


YEAST  CREATES  FOAM  PROBLEM, 

Williamsport  Sanitary  Authority,  PA. 

M.  Gerardi,  and  M.  B.  Gerardi. 

Water  and  Sewage  Works,  Vol.  127,  No.  1,  p  56- 

57,  January,  1980.  1  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Yeasts,  'Foaming,  'Aerated  lagoons, 
Clarifiers,  Scum  'Waste  water  treatment.  Treat- 
ment plants,  Chlorination,  Dissolved  oxygen. 

The  growth  and  propagation  of  baker's  yeast 
caused  foam  and  scum  problems  at  the  Central 
Waste  Water  Treatment  Plant  of  the  Willimsport 
Sanitary  Autority.  A  persistent  brown  foam  con- 
taining numerous  large  pockets  of  confined  gas  and 
exhibiting  filamentous  growth  appeared  on  the  sur- 
face of  secondary  aeration  tanks.  There  was  also 
scum  on  the  secondary  clarifiers.  Isolation  and 
identification  of  the  predominant  bacteria  associat- 
ed with  foam  and  scum  samples  produced  several 
Enterobacteriaceae.  Laboratory  tests  were  per- 
formed to  isolate  the  yeasts.  Control  methods  in- 
clude chorination  of  return  solids  to  the  aeration 
tank,  which  breaks  the  fillamentous  network  of  the 
yeast-mixed-liquor  aggregate  and  permits  removal. 
Close  monitoring  of  in-plant  operations  to  regulate 
dissolved  oxygen  concentrations  to  a  low  level  and 
thus  reduce  the  growth  rate  of  the  yeast  is  a  more 
effective  control  method.  The  best  control  measure 
is  elimination  of  the  source.  (Small-FRC) 
W81-04180 


KINETICS  OF  BIODEGRADATION  OF 
CHLORINATED  ORGANICS, 

Minnesota  Univ.,  Minneapolis. 

N.  A.  Shamat,  and  W.  J.  Maier. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2158-2166,  August,  1980.  7  Fig,  3 

Tab,  17  Ref. 

Descriptors:  'Biodegradation,  'Kinetic,  'Organic 
compounds,  'Chlorine,  Chlorinated  organic,  Halo- 
gens, Waste  water  treatment.  Activated  sludge 
process.  Microbial  degradation.  Microbiological 
studies.  Feasibility  studies. 

There  is  a  lack  of  precise  information  about  the 
feasibility,  effectiveness,  and  limitations  of  biologi- 
cal waste  treatment  for  removing  chlorinated  or- 
ganic compounds  likely  to  be  found  in  waste 
water.  A  study  was  conducted  to  determine 
whether  activated  sludge  biomass  could  be  used  to 
develop  microbial  populations  capable  of  com- 
pletely metabolizing  chlorinated  organic  com- 
pounds and  to  study  the  kinetic  parameters  of  these 
populations  in  order  to  assess  the  feasiblility  of 
removing  chlorinated  organic  wastes  by  the  acti- 
vated sludge  process.  Enriched  cultures  capable  of 
completely  biodegrading  chlorinated  compounds 
were  obtained  from  municipal  waste  water  treat- 
ment plants.  An  initial  lag  phase  was  observed  until 
an  enriched  microbial  culture  was  established.  The 
metabolized  chlorinated  compounds  were  trans- 
formed to  cell  mass,  carbon  dioxide,  chloride  ions, 
and  water,  with  no  substantial  accumulation  of 
intermediates.  The  kinetics  of  removal  of  the 
chlorinated  compounds  were  correlated  in  terms  of 
conventional  activated  sludge  kinetics  based  on 
bacterial  growth.  Stable  active  functional  popula- 
tions have  been  maintained  over  an  extended 
period  of  time  in  continuous-flow  reactors  using 
the  target  substrate  as  the  only  source  of  carbon 
and  energy.  It  is  concluded  that  utilization  of  an 
activated  sludge  type  of  process  in  the  treatment  of 
some  chlorinated  organic  wastes  is  feasible.  (Car- 
roll-FRC) 
W81-04181 


SEPTAGE   TREATMENT   AT   A   MUNICIPAL 
PLANT, 

Lowell  Univ.,  MA 


B.  A.  Segall,  and  C.  R.  Ott. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2145-2157,  August,  1980.  9  Fig,  6 

Ref. 

Descriptors:  'Waste  water  facilities,  'Septic  tanks, 
♦Waste  water  treatment,  Septic  waste  water.  Mu- 
nicipal waste  water.  Waste  water.  Waste  water 
disposal,  Medfield,  Massachusetts,  Activated 
sludge  process. 

Many  communities  in  New  England  are  faced  with 
septic  tank  waste  disposal  problems.  Currently 
used  land  or  water  discharge  practices  are  often 
expediencies  that  cause  gross  environmental  con- 
tamination and  pose  a  threat  to  public  health.  The 
effects  and  costs  of  high  septage  loading  were 
examined  at  a  municipal  waste  water  treatment 
plant  in  Medfield,  Massachusetts,  operated  as  an 
extended  aeration  process.  A  three-phase  experi- 
mental program  included  monitoring  of  processes 
and  waste  water  characteristics  during  a  septage- 
free  period,  addition  of  septage  at  a  constant  rate 
of  3.8%  for  7  days,  and  feeding  of  septage  in  slug 
loads  at  at  rate  of  one  shock  load  each  morning  for 
3  or  4  days.  Microbiological  examination  of  mixed 
liquor,  dissolved  oxygen  measurements,  and  efflu- 
ent monitoring  showed  that  septage  is  oxidized 
effectively  when  processes  are  loaded  within 
design  capacities.  Since  septage  is  about  50  times  as 
concentrated  as  domestic  waste  water,  a  constant 
2%  addition  of  septage  nearly  doubles  the  organic 
input  to  aeration  basin  at  extended  aeration  facili- 
ties. The  quality  of  septage  that  a  waste  water 
treatment  facility  can  handle  is  limited  by  available 
aeration  and/or  solids  handling  capacity.  An  exist- 
ing extended  aeration  facility  that  is  loaded  with 
waste  water  to  25%  of  its  design  capacity  can 
reasonably  be  expected  to  take  a  3%  by  volume 
addition  of  septage,  while  the  recommended  sep- 
tage loading  at  75%  capacity  is  1%.  When  septage 
is  fed  in  slug  loads  to  aeration  basins,  the  loading 
limit  should  be  about  half  the  values  suggested  for 
constant  loading.  Design  parameters  for  new  facili- 
ties intended  to  accept  septage  are  dicussed.  (Car- 
roll-FRC) 
W81-04183 


FLOW  AND  LOAD  VARIATIONS  AT  WASTE 
WATER  TREATMENT  PLANTS, 

Ross,  Saarinen,  Bolton  and  Wilder,  Fort  Lauder- 
dale, FL. 

D.  C.  Munksgaard,  and  J.  C.  Young. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  8,  p  3131-2144,  August,  1980.  6  Fig,  8 
Tab,  23  Ref. 

Descriptors:  'Waste  water  facilities,  'Flow  char- 
acteristics. Flow  rates.  Flow  profiles.  Municipal 
waste  water,  Raw  waste  water.  Waste  water  man- 
agement. Waste  water  analysis.  Systems  engineer- 
ing. Engineering,  'Design  criteria. 

In  order  to  design  waste  water  treatment  facilities 
so  that  they  give  good  performance  during  peak 
load  periods,  it  is  necessary  to  be  able  to  predict 
peak  flows  and  loads.  A  study  of  peak  loads  at  1 1 
full-scale  operating  waste  water  treatment  plants 
was  undertaken  in  an  effort  to  develop  equations 
for  predicting  peaking  factors  for  design  purposes. 
All  of  the  cities  represented  had  separate  sanitary 
and  storm  sewers  and  it  was  estimated  that  less 
than  20%  of  the  total  waste  flow  or  load  came 
from  industrial  sources.  Operational  data  from  the 
facilities  were  analyzed  to  determine  peak  month, 
peak  day  peak  8-hour,  and  peak  4-  hour  flows  and 
biological  oxygen  demand,  suspended  solids,  am- 
monia nitrogen,  and  total  phoshorus  loads.  Rela- 
tionships between  these  peak  loads  and  average 
annual  loads  or  populations  were  then  calculated. 
Analysis  of  the  flows  and  loads  received  at  the  1 1 
facilities  showed  a  remarkably  consistent  relation- 
ship between  peak  flow  or  load  and  the  average 
annual  value.  The  high  correlation  coefficients  for 
all  relationships  suggest  that  factors  governing 
peak-to-average  flow  ratios  are  similar  for  all 
cities.  In  the  absence  of  good  operating  records  or 
when  conducting  feasibility  studies,  preparing 
facilities  plans,  or  making  cost  estimates,  the  equa- 
tions developed  in  this  study  could  be  used,  with 
caution,  for  estimating  peak  flows  and  loads  for 
cities  having  average  annual  flow  rates  between  0.1 
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and  100  million  gallons  per  day.  In  addition,  de- 
signers should  use  sound  engineering  judgement  in 
the  application  of  these  study  results  to  cities  locat- 
ed in  either  dry  or  very  wet  climates  or  those 
having  heavy  industrial  waste  contributions  or 
combined  sewer  systems.  (Carroll-FRC) 
W81-04184 


DETOXIFCATION  OF  SPECTHC  ORGANIC 
SUBSTANCES  BY  WET  OXIDATION, 

Zimpro,  Inc.,  Rothschild,  WI. 

T.  L.  Randall,  and  P.  V.  Knopp. 

Journal  of  the  Water  Polluton  Control  Federation, 

Vol  52,  No  8,  p  2117-2130,  August,  1980.  8  Fig,  8 

Tab,  22  Ref. 

Descriptors:  *Wet  oxidation  process,  •Detoxifica- 
tion, 'Organic  compounds.  Oxidation,  Waste 
water  treatment.  Industrial  waste  water.  Toxic  sub- 
stances. Process  efficiency,  Catalysts,  Tempera- 
ture, *Effluents,  Toxicity,  Standards. 

Final  effluent  standards  have  been  adopted  by  the 
Environmental  Protection  Agency  for  manufactur- 
ers of  a  variety  of  toxic  compounds.  Laboratory 
batch  studies  using  a  single,  pure  compound  in 
distilled  water  as  the  starting  material  were  used  to 
evaluate  the  effectiveness  of  wet  oxidation,  or  the 
Zimmermann  Process,  in  achieving  maximum  de- 
struction of  the  starting  materials  and  thus  detoxi- 
fying the  selected  represented  organic  compounds. 
Wet  oxidation  of  toxic  compounds  was  demon- 
strated to  be  an  excellent  method  for  detoxifying 
these  materials.  Destruction  of  99.8  plus  percent  of 
the  starting  materials  was  achieved  by  wet  oxida- 
tion at  320C  for  one  hour.  Oxidation  at  275C  for 
one  hour  produced  over  99%  destruction  of  most 
compounds.  A  copper  catalyst  was  effective  in 
bringing  about  the  destruction  of  several  of  the 
more  slowly  reacting  compounds  at  the  275C  tem- 
perature. In  general,  the  toxicity  of  the  oxidized 
materials  was  greatly  reduced  compared  with  that 
of  the  starting  materials.  Oxidation  at  275C  was 
nearly  as  effective  in  reducing  toxicity  at  320C 
oxidation.  The  toxicity  tests  were  short  term  and 
designed  to  provide  only  acute  static  toxicity  meas- 
urements. (Carroll-FRC) 
W81-04185 


NEW  DEVELOPMENTS  IN  THE  DESIGN  OF 
DEBALLASTING  FACILITIES, 

P.  Theobald. 

Progress  in  Water  Technology,  Vol  12,  No  4,  p 

463-472,  1980.  3  Fig. 

Descriptors:  *Ballast,  *Bilge,  •Treatment  facilities. 
Oily  water.  Ships,  Separation  techniques.  Recy- 
cling, Water  treatment,  Brest,  France. 

A  new  deballasting  treatment  plant  located  at 
Brest  on  the  Mediterranean  is  described.  Brest  is  an 
important  French  repair  port.  The  installation  con- 
sists of  three  reception  tanks  with  a  combined  area 
of  25,000  cu  m.  A  degritter  separates  solids  out  of 
the  ballast,  and  a  new  parallel  separator  is  used  to 
remove  oil.  Separator  effluent  is  discharged  into  a 
pond.  The  solids  recovered  from  the  ballast  water 
are  treated  with  lime  and  stored  in  ponds,  where 
they  are  treated  with  water  jets.  The  oil,  water, 
and  sediments  are  again  separated,  and  the  end 
product  is  used  as  a  fill  material.  The  oil  is  recy- 
cled back  to  the  primary  treatment  facilities  and 
the  water  is  reused  in  the  water  jets.  This  process 
used  for  the  treatment  of  sludge  can  also  be  used  to 
treat  sand  and  rocks  that  are  covered  with  oil. 
(Small-FRC) 
W8 1-04205 


WASTE  WATER  TREATMENT  PLANT  AT 
WUPPERTAL-BUCHENHOFEN  FOR  1,200,000 
POPULATION  EQUIVALENTS, 

Wupperverband,  Barmen(Germany,  F.  R.). 

H.  Brechtel. 

Progress  in  Water  Technology,  Vol  12,  No  5,  p 

369-381,  1980.  7  Fig,  8  Ref. 

Descriptors:  'Treatment  plants,  *Chemical  wastes, 
•Domestic  wastes.  Activated  sludge  process. 
Oxygen,  *Waste  water  treatment,  Aeration,  Bio- 
chemical oxygen  demand,  *Germany,  Wuppertal- 
Buchenhofen  treatment  plant. 


The  separate  treatment  of  chemical  and  domestic 
wastes  at  the  Wuppertal-Buchenhofen  plant  is  de- 
scribed. The  solvent-contaminated  chemical  wastes 
are  treated  in  a  two-stage  oxygen  process.  20,000 
cu  m/day  of  the  wastes  has  a  pollution  load  of  34 
mg  BODS.  The  use  of  pure  oxygen  for  aeration 
allows  a  higher  oxygen  transfer  than  when  air  is 
used,  so  that  with  a  high  sludge  concentration  and 
a  high  sludge  loading,  a  sufficiently  high  concen- 
tration of  dissolved  oxygen  in  the  activated  sludge 
suspension  is  possible.  The  biological  breakdown 
of  the  industrial  waste  is  carried  out  in  covered 
tanks,  so  odor  is  kept  to  a  minimum.  The  domestic 
waste  is  treated  in  a  conventional  activated  sludge 
plant,  and  a  standard  BODS  level  of  25  mg/liter  is 
reached.  The  daily  quantity  of  municipal  wastes  of 
160,000  cu  m,  with  a  pollution  load  of  60  mg 
BODS.  The  activated  sludge  process  has  fine 
bubble  aeration.  The  plants  have  been  in  successful 
operation  since  1976-77.  (Small-FRC) 
W81-04208 


COMBINED  ANAEROBIC-AEROBIC  TREAT- 
MENT OF  WASTE  WATERS  FROM  FOOD 
AND  FERMENTATION  INDUSTRIES, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Stockholm. 

J.  Norrman. 

Progress  in  Water  Technology,  Vol  12,  No  5,  p 

725-729,  1980.  2  Fig,  1  Tab,  3  Ref. 

Descriptors:  'Aerobic  treatment,  'Anaerobic  treat- 
ment, 'Food-processing  wastes.  Foreign  projects. 
Biochemical  oxygen  demand.  Nitrogen  removal. 
Ammonia,  Capital  costs.  Methane,  'Waste  water 
treatment. 

A  flexible,  energy-saving  combined  anaerobic-aer- 
obic system  for  the  treatment  of  waste  water  is 
described.  The  first  stage  of  the  ANAMET  proc- 
ess is  anaerobic,  and  the  second  stage  is  aerobic. 
The  system  is  particularly  efficient  for  the  treat- 
ment of  industrial  waste  water  which  contains 
biodegradable  compounds.  An  ANAMET  plant 
which  processes  wastes  from  a  sugar  beet  process- 
ing plant  achieves  a  high  BOD7  reduction  with 
methane  production  and  a  low  sludge  production. 
The  process  can  be  used  for  nitrogen  removal  from 
waste  water  high  in  nitrogen  with  the  use  of  an 
ammonia-stripping  stage  between  the  anaerobic 
and  aerobic  stages.  The  ammonia  can  be  recovered 
as  ammonia  salt  that  can  be  used  as  a  fertilizer. 
ANAMET  plants  are  compact  and  have  low  in- 
vestment costs  of  about  $50  to  100/kg  BOD7/day. 
For  many  applications,  the  value  of  the  methane 
gas  which  is  produced  more  than  covers  the  total 
operating  cost  for  waste  water  treatment.  (Small- 
FRC) 
W81-04210 


A  COMPARISON  OF  LIME  ASSISTED  SEDI- 
MENTATION AND  CONVENTIONAL  TREAT- 
MENT AT  A  LARGE  MUNIOPAL  WORKS  TO 
REDUCE  THE  NEED  FOR  INDUSTRIAL  EF- 
FLUENT CONTROLS, 

Hawksley  (Watson),   High  Wycombe  (England). 
S.  D.  Myers,  and  C.  M.  Ainger. 
Progress  in  Water  Technology,  Vol  12  No  5,  p 
447-453,  1980.  3  Tab. 

Descriptors:  'Chemical  precipitation,  'Lime,  'In- 
dustrial wastes.  Food-processing  wastes.  Tannery 
wastes.  Textile  mill  wastes.  Foreign  projects, 
'Waste  water  treatment,  Metals,  Costs. 

Lime  assisted  sedimentation  followed  by  inshore 
dicharge  of  the  effluent  was  considered  as  a  treat- 
ment and  marine  disposal  option  in  the  Greater 
Athens  liquid  wastes  disposal  study.  Industrial  ef- 
fluents, principally  textils,  tanneries,  and  food 
processing,  currently  make  up  about  35%  of  the 
sewage  fow  discharged  to  municipal  sewers.  Lime 
addition  prior  to  sedimentation  would  increase  re- 
moval of  suspended  solids,  BOD,  and  phosphorus. 
Also,  there  would  be  a  disinfectant  effect,  in- 
creased clarity,  and  precipitation  of  metals.  Disad- 
vantages of  lime  assistance  include  the  fact  that  it  is 
20%  more  expensive  than  unassisted  sedimentation 
with  discharge  through  a  long  outfall.  If  the  metal 
content  of  the  sewage  were  greater  than  it  is  in 
Athens,  the  extra  cost  of  the  lime  addition  would 


be  offset  by  a  reduced  need  for  industrial  efJluent 

monitoring.  (Small-FRC) 

W81-04211 


FEASIBILITY  STUDY  OF  TREATMENT  PROC- 
ESSES -  CASE  STUDY  OF  A  LARGE  TOWN: 
MARSEILLES, 

Service  de  I'Assainissement,  Marseilles  (France). 
P.  Lacrois,  D.  du  Clary,  and  B.  Hoyaux. 
Progress  in  Water  Technology,  Vol  12,  No  5,  p 
433-445,  1980.  3  Fig,  4  Tab. 

Descriptors:  'Treatment  plant,  'Feasibility  studies, 
'Waste  water  treatment.  Sedimentation,  Municipal 
wastes.  Industrial  wastes.  Case  studies,  'Marseilles, 
France. 

A  preliminary  study  of  the  sewage  treatment  plant 
for  the  city  of  Marseilles  (France)  included  the 
following:  the  choice  of  sites  for  the  waste  water 
and  sludge  treatment  plants,  a  different  treatment 
processes  of  the  water  and  sludge,  and  the  impact 
of  industrial  sewage.  The  plant  will  treat  domestic 
sewage  of  one  million  inhabitants  and  an  industrial 
sewage  equivalent  to  that  produced  by  half  a  mil- 
lion inhabitants.  It  was  decided  to  construct  the 
waste  water  treatment  plant  in  the  center  of  the 
city  but  to  put  it  underground.  The  sludge  treat- 
ment plant  will  be  loacted  in  the  mountains  6  kin 
away.  Waste  water  treatment  will  consist  of  pri- 
mary sedimentation.  Further  treatment  may  in- 
clude ocean  discharge.  Sludge  treatment  has  not 
been  determined,  but  various  methods,  including 
anaerobic  digestion,  thickening,  pasteurization,  and 
incinertion  are  being  considered.  (Small-FRC) 
W8 1-042 12 


WASTE  TREATMENT  BY  PRECIPITATION 
WITH  LIME  -  A  COST  AND  EFFICIENCY 
ANALYSIS, 

Technische  Univ.,  Munich  (Germany,  F.R.).  Lehr- 

stuhl  und  Prufamt  fuer  Wassergutewirtschaft  und 

Gesundheitsingenieurwesen. 

H.  Hruschka. 

Progress  in  Water  Technology,  Vol  12,  No  5,  p 

383-393,  1980.  6  Fig,  4  Tab,  9  Ref. 

Descriptors:  'Chemical  precipitation,  'Lime, 
'Cost  analysis,  'Waste  water  treatment.  Calcium 
hydroxige,  Flocculation,  Capital  costs.  Operation 
costs,  'Germany,  Stamberg. 

The  possibility  of  improvement  of  plant  efficiency 
by  implementing  lime  precipitation  was  evaluated 
for  the  Stamberg  (Germany)  plant,  which  is  de- 
signed for  100,000  population  equivalents  with  a 
sewage  inflow  of  25,000  cu  m  and  a  BOD  load  of 
6500  kg/day.  Two  process  changes  were  evaluat- 
ed: calcium  hydroxide  dosage  in  the  inlet  of  the 
primary  tanks,  and  dosage  without  any  flocculant 
dosage.  The  goal  of  the  experiments  was  to  relieve 
the  burden  on  the  biological  treatment  process  by 
eliminating  the  pollution  load  in  the  primary  tanks. 
The  BOD  elimination  rate  increased  to  59%-62% 
with  flocculants  and  about  36%  without.  Capital 
costs  are  estimated  at  2  DM  per  inhabitant  for 
plants  with  100,000  population  equivalents.  Operat- 
ing costs  were  135.72  DM  per  ton,  and  the  lime 
costs  0.81  DM  per  inhabitant.  Precipitation  with 
lime  is  an  alternative  which  can  reduce  chlorine  or 
sulfate  loads  to  receiving  waters.  The  amount  of 
sludge  does  increase,  which  can  add  operating 
costs  of  up  to  1.13  DM  per  inhabitant.  (Small- 
FRC) 
W8 1-042 13 


TREATMENT  PLANT  ODORS  AND  NEIGH- 
BORS: A  CASE  HISTORY, 

Los  Angeles  County  Sanitation  Districts,  CA. 
R.  F.  Luthy,  Jr.,  J.  G.  Haworth,  Jr.,  D.  E.  Avila, 
M.  Moshiri,  and  K.  L.  Lewinger. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  1923-1930,  July,  1980.  7  Fig,  7  Ref 

Descriptors:  'Waste  water  facilities,  'Public  rela- 
tions, 'Odors,  Odor  control.  Public  participation. 
Public  opinion.  Waste  water  treatment,  Los  Ange- 
les County,  California. 

The  Sanitation  Districts  of  Los  Angeles  County 
developed  a  plan  to  deal  with  odor  complaints 
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from  neighbors  of  a  large  pollution  control  plant  in 
Carson,  California.  The  odor  problem  was  traced 
to  increased  solids  production  and  water  turbu- 
lence at  the  plant,  which  was  the  result  of  new 
systems  constructed  in  response  to  state  and  feder- 
al requirements.  Analysis  culminated  in  immediate 
operation  changes  and  design  of  new  odor  control 
systems.  At  the  same  time,  the  Districts  organized 
a  public  participation  program  to  inform  and  in- 
volve local  citizens  in  the  operation  of  the  treat- 
ment plant.  Homeowners  were  invited  to  attend 
meetings  to  hear  about  the  actions  being  taken  to 
solve  the  odor  problem.  The  meetings  culminated 
in  the  formation  of  a  citizens'  advisory  committee 
representing  the  interests  of  the  area  homeowners 
and  relaying  pertinent  information  to  the  commu- 
nity. The  districts'  staff  was  able  to  substantially 
reduce  the  odors  produced  at  the  plant,  and  a  new 
degree  of  cooperation  and  credibility  was  estab- 
lished with  area  homeowners.  (CarroU-FRC) 
W81-04215 


OPERATIONAL  FACTORS  AFFECTING  BIO- 
LOGICAL TREATMENT  PLANT  PERFORM- 
ANCE, 

Gannett,  Fleming,  Corddry  and  Carpenter,  Inc., 
Harrisburgy,  PA. 

A.  C.  Gray,  P.  E.  Paul,  and  H.  D.  Roberts. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  1880-1892,  July,  1980.  12  Fig,  2 
Tab,  llRef 

Descriptors:  •Performance  evaluation,  •Biological 
waste  water  treatment,  *Water  quality  control. 
Effluents,  Water  quality  standards.  Waste  water 
treatment.  Waste  water  facilities.  Economic  as- 
pects. On-site  investigations. 

Approximately  120  biological  treatment  plants  of 
various  sizes  and  types  were  studied  to  identify 
operational  and  maintenance  deficiencies  and  to 
make  recommendations  for  improved  plant  per- 
formance without  significant  capital  expenditures. 
Thirty  plants  were  selected  for  extended  field 
study  of  up  to  one  week,  during  which  a  detailed 
evaluation  of  plant  performance  was  made.  Sam- 
ples were  taken  and  analyzed  to  evaluate  the  per- 
formance of  each  unit  process  in  the  plant.  De- 
tailed staffing  and  budgetary  information  was  also 
obtained  from  each  plant.  The  study  results  indi- 
cate that  the  deficiencies  in  biological  treatment 
plant  performance  result  largely  from  a  lack  of 
routine  evaluation  of  key  operating  parameters  and 
implementation  of  process  control  techniques.  Spe- 
cific recommendations  for  addressing  these  prob- 
lems relate  to  the  need  for  improvement  of  opera- 
tor training  programs,  specifically  with  respect  to 
emphasis  on  the  relationship  between  process  con- 
trol and  effluent  quality;  emphasis  on  more  positive 
action  to  assure  that  process  control  techniques  are 
practiced  at  the  treatment  facilities;  more  careful 
consideration  of  plant  operability  and  flexibility 
during  the  design  stage;  consultation  with  the  prin- 
cipal operating  personnel  during  plant  design  and 
preparation  of  operations  and  maintenance  man- 
uals; increased  attention  to  the  process  control 
sections  of  these  manuals;  and  more  organized  and 
needs-sensitive  budgeting  for  the  operation  and 
maintenance  of  waste  water  treatment  facilities. 
(Carroll-FRC) 
W81-04216 


WASTE  WATER  DISINFECTION-CURRENT 
PRACTICES, 

B.  P.  Johnson. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  7,  p  1865-1868,  July,   1980.  1  Fig,  4 

Tab. 

Descriptors:  •Waste  water  treatment,  •Disinfec- 
tion, •Surveys,  Chlorination,  Waste  water  facili- 
ties. Process  efficiency,  Water  pollution.  Costs, 
Performance  evaluation.  Water  analysis. 

The  Waste  water  Disinfection  Committee  of  the 
Water  Pollution  Control  Federation  conducted  an 
extensive  survey  of  disinfection  practices  in  the 
United  States  and  Canada  during  Aril,  1979,  in 
order  to  accumulate  information  on  the  design, 
operation,  and  performance  of  waste  water  disin- 
fection systems.  Of  the  2,765  questionnaires  sent  to 


managers  and  operators  of  waste  water  treatment 
facilities,  740  were  returned.  The  responses  repre- 
sented small  and  medium-sized  municipal  systems 
for  the  most  part.  Only  six  percent  of  the  responses 
were  from  Canada.  Information  provided  covered 
influent  and  effluent  characteristics,  disinfection 
practices,  chemical  agent  used,  contacting  and 
mixing  systems,  chemical  dosage  control  systems, 
analysis  of  the  chemical  residuals,  techniques  used 
to  evaluate  the  coliform  kill  effectiveness,  use  of 
bioassay  studies  of  receiving  waters,  cost  of  disin- 
fection, safety  experiences,  and  ecological  damage 
resulting  from  disinfectant  use.  (Carroll-FRC) 
W81-04217 


TUBE  SETTLERS  IN  SECONDARY  CLARIFI- 
CATION OF  DOMESTIC  WASTEWATERS, 

United  Nations  Children's  Fund.  Dacca  (Pakistan). 
J.  B.  Mendis,  and  A.  Benedek. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  1893-1897,  July,  1980.  3  Fig,  2 
Tab,  23  Ref 

Descriptors:  *Clarification,  'Secondary  waste 
water  treatment,  •Settleable  solids.  Tubes,  Waste 
water  treatment,  Sedmentation,  Settling  velocity. 
Performance  evaluation.  Settling  basins.  Domestic 


This  report  analyzes  the  use  of  tube  settlers  in- 
stalled to  upgrade  the  capacity  of  the  full-scale 
clarifier  at  a  waste  water  treatment  plant  located  in 
Winnipeg,  Manitoba,  Canada.  Variables  governing 
both  the  biological  conditioning  within  the  aer- 
ation tank  and  the  hydraulic  effects  on  the  clarifier 
were  monitored.  A  1.52-meter  polymethyl  metha- 
crylate  column  was  used  to  monitor  the  zone  set- 
tling velocities  of  mixed  liquor  concentrations, 
from  which  the  limiting  hydraulic  and  solids  load- 
ings were  determined.  A  pulse  input  dye  was  used 
to  trace  the  overflow  and  return  hydraulic  behav- 
ior within  the  clarifier.  Tubed  and  nontubed  full- 
scale  secondary  clarifiers  were  compared.  Results 
indicated  that  when  the  solids  separation  process  is 
clarification-limiting,  the  tube  settlers  permit  over- 
flow rates  of  up  to  4  meters  per  hour  of  clarifier 
surface  area,  which  is  between  50  and  100  percent 
greater  than  the  capability  of  similar  nontube 
basins.  When  the  solids  separation  process  is  thick- 
ening dependent,  the  tubes  do  not  provide  addi- 
tional capacity,  but  do  improve  the  quality  of  the 
effluent.  Effluent  solids  sedimentation  begins  to 
deteriorate  as  the  return  rate  exceeds  0.88  meters 
per  hour,  probably  due  to  serious  short-circuiting 
in  the  underflow.  (Carroll-FRC) 
W8 1-04220 


NEW  FACILITIES  SERVE  DUAL  COMMUNI- 
TY ROLE, 

Camp,  Dresser  and  McKee,  Boston,  MA. 

G.  A.  Dunbar,  and  D.  S.  Sloan. 

Water  and  Wastes  Engineering,  Vol  17,  No  3,  p 

16-19,  March,  1980.  2  Tab. 

Descriptors:  •Universities,  •Engineering  educa- 
tion. Education,  Waste  water  treatment,  Amherst, 
Massachusetts. 

The  new  Amherst,  Massachusetts,  waste  water 
treatment  facility  was  designed  and  built  to  serve 
as  a  teaching  and  learning  adjunct  to  the  Universi- 
ty of  Massachusetts  and  other  local  educational 
institutions.  Visual  obstructions  are  minimal.  Signs 
throughout  the  plant  explain  the  processes.  Pipes 
and  ducts  are  color-coded  and  labeled  with  con- 
tents and  flow  direction.  Stairs,  halls,  etc.,  are  of 
ample  dimensions  and  are  well  lit.  Special  attention 
to  the  educational  purposes  is  reflected  in  the  large 
laboratory  also  used  by  university  interns,  exhibi- 
tion and  conference  areas,  a  pilot  plant,  and  knowl- 
edgeable, articulate  plant  staff  (Cassar-FRC) 
W8 1-04227 


LIME  STABILIZATION, 

Calgon  Corp.,  Pittsburgh,  PA. 

E.  Rausch. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

62,  No.  5,  p  14-15,  August,  1980. 

Descriptors:  •Lime  ,  *Soil  amendments,  'Sludge 
treatment,  Sludge  disposal.  Waste  water  treatment. 


Disposal,  Ultimate  disposla.  Coagulation,  Polymes, 
Filters. 

Dewatering  problems  encountered  in  the  lime  sta- 
bilization process  of  treating  primary  and  second- 
ary filterable  sludge  may  be  overcome  by  choosing 
a  polymer  which  functions  effectively  at  high  pH 
(pH  12  or  higher).  Polymer  samples  from  40  sup- 
pliers were  tested  by  one  New  England  municipal- 
ity to  find  a  coagulation  polymer  compatible  with 
lime  stabilzed  sludge.  Best  results  were  obtained 
with  a  liquid  synthetic  polyelectrlyte  cationic  cpo- 
lyer.  Plant  trails  under  operating  conditions  with 
this  product  are  underway.  The  sludge  produced  is 
pathogen-free  and  low-odor,  and  is  suitable  for 
land  application.  Advantages  over  incineration  are 
low  chemical  and  fuel  costs,  drier  sludge  cake,  and 
heavy  metal  insolubilization.  (Cassar-FRC) 
W81-04238 


CHEMICAL  INHIBITION  OF  BIOLOGICAL 
NUTRIENT  REMOVAL  PROCESSES, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

C.  Knoetze,  T.  R.  Davies,  and  S.  G.  Wiechers. 

Water  SA,  Vol  6,  No  4,  p  171-180,  October,  1980. 

8  Fig,  3  Tab,  7  Ref. 

Descriptors:  *Organic  wastes,  •Heavy  metals, 
•Nutrient  removal.  Nitrification,  Denitrification, 
Pesticides,  Biological  treatment,  'Waste  water 
treatment,  Activated  sludge.  Sewage  bacteria. 
Toxins,  Inhibitors,  Laboratory  tests. 

The  inhibitory  effects  of  organic  inhibitors  and 
various  heavy  metals  on  biological  waste  water 
treatment  processes  were  examined  in  laboratory- 
scale  activated  sludge  and  biological  rotating  disc 
units.  Bacteria  obtained  from  denitrifying  rotating 
disc  units  were  transferred  to  a  synthetic  sterile 
medium  and  treated  with  the  different  inhibitors. 
After  incubation  at  20  degrees,  the  growth  rate 
was  determined  by  spectrophometric  turbidity 
measurements  every  4  hours.  All  of  the  heavy 
metal  ions  tested  showed  no  detrimental  effects  in 
raw  sewage  at  levels  below  1  milligram/liter.  No 
impairment  of  oxidation  of  carbonaceous  matter 
was  found  in  the  activated  sludge  units  even  when 
nitrification  and  denitrification  were  greatly  inhib- 
ited and  some  of  the  mixed  liquor  suspended  solids 
were  killed  and  carried  off  in  the  effluent.  When 
the  denitrifying,  nitrifying  rotating  disc  and  acti- 
vated sludge  units  were  given  enough  time  to 
adapt,  they  all  developed  resistance  to  the  inhibi- 
tors studied.  The  need  for  regulation  of  levels  of 
heavy  metals  and  organic  inhibitors  in  the  feed  to 
biological  waste  water  purification  systems  is 
stressed.  (Geiger-FRC) 
W8 1-04251 


WASTE  WATER  TREATMENT  FOR  PHOS- 
PHORUS REMOVAL, 

R.  W.  Ockershausen. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  40-41, 

August,  1980.  4  Fig. 

Descriptors:  *Phosphates,  'Coagulation,  Alum, 
Phosphorus  compounds,  Precipitation(Chemical), 
Waste  water  treatment,  Separation  techniques, 
♦Phosphorus  removal. 

Ten  year  of  experience  in  removing  phosphorus 
from  waste  water  by  alum  precipitation  shows  that 
this  has  been  successful  in  several  cities.  Avon 
Lake,  Ohio,  in  the  Great  Lakes  Drainage  Basin, 
was  one  of  the  first  cities  to  remove  P  on  the 
continual  basis.  Phosphorus  removal  was  90% 
with  alum  and  zero  without.  The  Richardson, 
Texas,  plant  removes  96.8%  of  P  (initial  concentra- 
tion 12  to  15  mg  per  liter),  using  a  dosage  of  150- 
160  mg  alum  per  liter.  Warren,  Michigan  removes 
83.9%  P  with  alum  treatment,  and  Windsor,  Ontar- 
io, 86.5%  total  P,  91.1%  orthophosphate,  and 
95.4%  dissolved  orthophosphate.  (Cassar-FRC) 
W8 1-04252 


DESIGNING  FOR  ARID  CLIMATES, 

Taylor  (John)  and  Sons,  London  (England). 
For  primary  bibliographic  entry  see  Field  8A. 
W81-04253 
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WATER  AND  SANITATION  PROBLEMS  IN 
INDIA, 

California  State  Univ.,  Long  Beach. 

S.  Barfield. 

Journal  of  Environmental  Health,  Vol  43,  No  4,  p 

204-205,  January/February,  1981. 

Descriptors:  *Well  drilling,  'Long-term  planning, 
'Environmental  sanitation,  Public  health.  Drinking 
water.  Waste  water  treatment.  Developing  coun- 
tries, 'India. 

Progress  in  rural  and  urban  sanitation  in  India  is 
reviewed.  Many  rural  water  supplies  are  contami- 
nated with  cholera  or  guinea  worms,  and  urban 
sanitation  is  inadequate.  In  New  Delhi  in  1979,  the 
water  was  so  polluted  with  sewage  and  industrial 
wastes  that  the  government  declared  it  unfit  for 
watering  gardens.  Many  well  rigs  were  purchased 
to  drill  wells  in  desert  areas  to  provide  the  popula- 
tion with  drinking  water.  A  record  number  of 
32,000  villages  were  thus  provided  with  drinking 
water  in  1979-80.  In  India's  new  Five  Year  Plan, 
high  priority  is  given  to  providing  drinking  water 
to  rural  areas  and  to  providing  the  maximum  possi- 
ble number  of  people  with  safe  water  and  hygienic 
waste  supply  systems.  The  American  Public 
Health  Association  and  the  World  Federation  of 
Public  Health  Associations  are  sponsoring  a  con- 
tinuing education  tour  of  India  in  conjunction  with 
the  International  Congress  on  Primary  Health 
Care  in  1981.  Themes  of  the  conference  will  in- 
clude national  planning,  and  training  and  education 
of  water  personnel.  (Small-FRC) 
W81-04256 


CUT  O  &  M  COSTS  THROUGH  VALUE  ENGI- 
NEERING, 

A.  R.  Vondrick. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p 

58-59,  September,  1980. 

Descriptors:  'Operation  and  maintenance,  'Value 
engineering,  'Cost  analysis.  Maintenance  costs. 
Operating  costs,  'Waste  water  treatment,  Evalua- 
tion, Construction  costs. 

Value  engineering  is  useful  in  eliminating  potential 
operation  and  maintenance  problems  in  waste 
water  treatment  plants.  This  concept  is  an  objec- 
tive look  at  alternatives,  considering  life  cycle 
costs.  Examples  are  given  where  the  'second  look' 
of  value  engineering  is  applied  to  plant  designs, 
reducing  operating  and  maintenance  costs  such  as 
manpower,  painting,  energy  costs,  and  time,  while 
economically  increasing  capacity  and  quality. 
(Cassar-FRC) 
W8 1-04261 


AERATORS  ALLOW  FOR  DOWNWARD  EX- 
PANSION, 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p  53, 
February,  1980. 

Descriptors:  'Aeration,  'Oxygen,  'Waste  water 
treatment,  Appleton,  'Wisconsin,  Underground 
construction.  Water  treatment  facilities. 

Increased  waste  water  loads  were  handled  at  the 
Appleton,  Wisconsin,  treatment  plant  by  tripling 
the  aeration  tank  volume  and  oxygen  transfer  ca- 
pacity. Since  the  plant  was  unable  to  expand  later- 
ally, the  new  equipment  was  constructed  so  that 
the  tanks  were  double  the  previous  depth,  30  feet, 
considerably  below  ground  level.  Oxygen  transfer 
efficiency  was  improved,  and  winter  misting  and 
icing  has  been  greatly  reduced.  (Cassar-FRC) 
W8 1-04265 


EXTRACT  HEAVY  METALS  VIA  LIQUID-ION 
EXCHANGE, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

D.  A.  Cornwell,  and  G.  P.  Westerhoff. 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p  37, 

38,  42,  1980.  2  Fig,  5  Tab,  8  Ref. 

Descriptors:  'Sludge,  'Heavy  metals,  'Ion  ex- 
change, Metals,  Separation  techniques,  Solvents, 
'Waste  water  treatment,  Cadmium,  Copper,  Iron, 
Zinc,  Nickel,  Manganese,  Chromium. 


Waste  water  sludges  containing  heavy  metals  may 
be  treated  by  liquid-ion  exchange.  This  process 
uses  an  organic  solvent,  immiscible  in  water.  The 
solent  is  composed  of  an  organically  soluble  chemi- 
cal, a  diluent  and  a  second  organic  liquid  (10%  by 
volume  mono-di(2-ethylhexyl)  phosphoric  acid  di- 
luted in  Kermac  627).  During  the  metal  transfer 
from  water  to  solent,  an  organically  soluble  metal 
complex  is  formed.  At  pH  2  and  4%  feed  sludge, 
the  following  metals  were  extracted  at  rates  of 
greater  than  95%:  Fe,  Zn,  Cd,  Mn,  and  Cu;  Ni 
extraction  was  41%.  A  different  solvent  would  be 
required  for  removal  of  Cr,  which  exists  as  an 
anion  at  the  low  pH  used.  (Cassar-FRC) 
W8 1-04266 


KEEP  DIGEST -hRS  CLEAN, 

Meriden  Sewer  Authority,  CT. 

B.  Nicolai. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

37-39,  July,  1980. 

Descriptors:  'Mechanical  equipment,  'Mainte- 
nance, Repairing,  Aerobic  digestion.  Anaerobic  di- 
gestion, Treatment  plants,  Operating  policies. 
Odor  control,  'Waste  water  treatment,  'Water 
treatment  facilities. 

Two  secondary  digesters  were  dewatered  and 
cleaned  at  the  Meriden  (Connecticut)  Sewer  Treat- 
ment Plant,  causing  various  odor  problems  and 
revealing  damaged  digesters.  Digester  contents 
were  spread  on  a  nearby  landfill,  causing  severe 
odor  problems.  Odor  was  controlled  somewhat  by 
spraying  the  beds  of  sludge  with  hydrogen  perox- 
ide, a  masking  agent,  and  some  water.  The  primary 
digester  contained  a  large  amount  of  grit,  and 
repairs  were  required  to  mixers,  cover  bolts,  and 
pipes.  The  secondary  digester  had  never  been 
dewatered  and  contained  a  three-foot  scum  blan- 
ket. The  scum  blanket  had  caused  broken  tie  rods 
and  spider  rings.  Extensive  repairs  were  required. 
Digesters  should  be  dewatered  every  two  or  three 
years  to  inspect  the  interior,  assess  the  amount  of 
grit,  and  remove  scum,  floating  solids,  and  grit.  A 
larger,  more  complex  tertiary  treatment  system  is 
planned  for  addition  to  this  plant  in  1982.  (Small- 
FRC) 
W8 1-04267 


SMALL  RBCS  LOGGING  HOURS  IN  YUGO- 
SLAVIA, 

A.  Regent. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  42-44, 

August,  1980.  1  Fig,  2  Tab,  6  Ref. 

Descriptors:  'Bacteria,  'Biological  treatment, 
'Rotary  biological  contactors.  Package  plants, 
'Yugoslavia,  'Waste  water  treatment,  Hydrogen 
ion  concentration,  E.  coli.  Biological  oxygen 
demand.  Suspended  solids.  Dissolved  oxygen. 

In  Yugoslavia  small  package  plants  featuring  rotat- 
ing biological  contactors  are  in  wide  use  as  treat- 
ment facilities,  commonly  accommodating  wastes 
from  10  to  500  people.  Samples  of  treated  effluent 
from  1 1  plants  were  analyzed.  In  a  statistical  analy- 
sis of  the  results,  effluent  dissolved  oxygen,  in- 
crease in  dissolved  oxygen  concentration,  influent 
pH,  difference  of  effluent  and  influent  pH,  influent 
and  effluent  BODS,  and  BOD  reduction  showed 
normal  distributions.  Those  parameters  not  show- 
ing normal  distributions  were  water  temperature, 
cooling  of  waste  water,  effluent  pH,  and  influent 
and  effluent  suspended  solids.  Bacterial  removal 
was  sufficient  so  that  no  effluent  disinfection  was 
necessary.  E.  coli  and  many  other  bacteria  were 
removed  to  the  extent  of  94.8-99.9%;  nitrifying 
bacteria,  73.6-80.8%.  (Cassar-FRC) 
W8 1-04268 


COST-SAVING  AND  POLLUTION-REDUC- 
TION ASPECTS  OF  THE  COD  DETERMINA- 
TION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Smith. 

Water  SA,  Vol  6,  No  4,  p  204-206,  October,  1980. 

20  Ref. 


Descriptors:  'Chemical  oxygen  demand,  'Costs, 
'Waste  recovery.  Waste  water  treatment.  Mer- 
cury, 'Heavy  metals.  Silver,  Economic  aspects, 
Water  pollution  control.  Chemical  analysis.  Recy- 
cling, Chemical  precipitation.  Catalysts. 

Large  amounts  of  silver  and  mercury  salts  are 
often  used  by  test  laboratories  in  determining  the 
chemical  oxygen  demand  (COD)  of  water  and 
waste  water  samples.  Possible  measures  for  reduc- 
ing the  costs  of  COD  determination  and  control- 
ling the  levels  of  silver  and  mercury  in  the  waste 
effluents  of  test  laboratories  were  examined.  When 
silver  sulfate  is  used  as  a  catalyst  in  COD  determi- 
nations, the  procedure  is  very  costly.  It  was  rec- 
ommended that  smaller  amounts  or  cheaper  grades 
of  silver  sulfate  be  used  in  COD  determinations  to 
reduce  costs.  The  use  of  semi-automated  or  fully 
automated  techniques  for  COD  determinations  was 
also  suggested  as  a  cost-effective  method,  as  well 
as  the  adoption  of  recovery  procedures  for  silver 
and  mercury  from  spent  COD  test  solutions.  Silver 
is  best  removed  from  spent  COD  test  solutions  by 
precipitation  as  the  chloride,  and  mercury  may  be 
removed  by  precipitation  as  the  sulfide.  Some  pre- 
cious metal  refineries  in  South  Africa  will  accept 
silver  residues  for  recovery,  while  mercury  resi- 
dues may  be  sent  to  toxic  waste  disposal  sites  or 
converted  to  mercuric  chloride  for  reuse.  (Geiger- 
FRC) 
W8 1-04269 


HYDRAULIC  MODEL  FOR  BIOLOGICAL  RE- 
ACTORS: APPLICATION  TO  ACTIVATED 
SLUDGE, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
V.  A.  Tuan,  N.  C.  Thanh,  and  B.  N.  Lohani. 
Journal  of  the  Water  Publication  Control  Feder- 
ation, Vol  52,  No  7,  p  1931-1936,  July,  1980.  8  Fig, 
19  Ref. 

Descriptors:  'Biological  waste  water  treatment, 
'Activated  sludge  process,  'Hydraulic  models. 
Model  studies,  Mathamatical  models.  Activated 
sludge,  Mixing. 

The  activated  sludge  process  was  studied  with  a 
mathematical  model  based  on  the  assumption  that 
flow  is  completely  mixed  in  all  component  tanks  of 
a  group  of  tanks  in  series  with  exchange  flow 
between  adjacent  component  tanks.  This  assump- 
tion holds  true  only  if  good  mixing  intensity  in 
each  component  tank  is  achieved.  Numerical  re- 
sults were  obtained,  yielding  a  family  of  curves 
useful  for  determining  the  mixing  regime  in  an 
actual  reactor.  Once  the  mixing  regime  is  known, 
the  performance  of  the  partially  mixed  activated 
sludge  process  can  be  predicted  using  a  Monod- 
type  kinetic  model  to  obtain  rate  of  biomass 
growth  and  rate  of  substrate  removal.  The  model  is 
useful  for  depicting  the  mixing  regime  of  most 
biological  reactors  presently  in  use.  (CarroU-FRC) 
W8 1-04272 


ELECTROLYTIC  FERRITE  FORMATION 
SYSTEM  FOR  HEAVY  METAL  REMOVAL, 

Mitsubishi  Petrochemical  Co.,  Ltd.  (Japan). 
N.  Nojiri,  N.  Tanaka,  K.  Sata,  and  Y.  Sakai. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  7,  p  1898-1906,  July,   1980.  7  Fig,  3 
Tab,  3  Ref. 

Descriptors:  'Heavy  metals,  'Industrial 
wastewater,  'Electrolysis,  Chromium,  Iron,  Phos- 
phates, Silicon,  Coagulation,  'Wastewater  treat- 
ment. Sludge,  Metals,  Settleable  solids. 

An  electrolytic  coagulation  process  has  been  de- 
veloped for  removal  of  heavy  metals  from  industri- 
al wastewaters.  The  process  consists  of  an  electro- 
bath  in  which  hexavalent  chromium  is  reduced  to 
trivalent  chromium,  polymer  coagulation  and  set- 
tling, and  formation  of  ferrite  in  the  settled  sludge. 
Ferrite  sludge  is  separated  in  a  magnetic  separator. 
The  chromium  in  ferrite  sludge  is  not  soluble  in 
water.  Phosphate  and  silicon  dioxide  are  also  in- 
corporated into  the  ferrite  sludge.  Supernatant 
water  from  the  settling  contains  very  little  chromi- 
um. In  order  to  reduce  the  hexavalent  chromium 
to  trivalent  chromium  and  to  completely  incorpo- 
rate it  into  ferrite  sludge,  the  atomic  ratio  of  iron  to 
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chromium  must  be  greater  than  five.  An  equation 
for  calculating  the  amount  of  iron  to  be  supplied 
for  known  concentrations  of  hexavalent  chromium 
and  phosphate  and  silicon  dioxides  in  waste  water 
is  included.  The  process  uses  commmerical  equip- 
ment already  in  operation.  (Carroll-FRC) 
W81-04273 


COMMENTS  ON  'UTILIZATION,  TREAT- 
MENT AND  DISPOSAL  OF  DISTILLERY 
WASTE  WATER'  BY  G.  J.  SHEEHAN  AND  P.  F. 
GREENFIELD, 

ADI  Ltd.,  Fredericton  (New  Brunswick). 

T.  Viraraghavan. 

Water  Research,  Vol  15,  No  4,  p  513,  1981.  7  Ref 

Descriptors:  'Anaerobic  digestion,  'Anaerobic  la- 
goons, 'Industrial  wastes,  Effluents,  Waste  water 
treatment.  Food-processing  wastes.  Biological  fil- 
ters, Stillage,  India,  'Distillery  waste  water. 

G.  J.  Sheehan  and  P.  F.  Greenfield  suggested  in 
their  paper  that  anaerobic  upflow  filters  offer  an 
unexplored  possibility  for  the  treatment  of  stillage 
(See  W8 1-00796).  The  use  of  anaerobic  filters  for 
treating  such  waste  waters  has  been  explored  by 
Suwarnarat  and  Weyrauch  (1978)  and  by  Sundare- 
san  et  al.  (1978).  Two  studies  have  also  been  done 
in  India  relating  to  the  effects  of  iron  in  anaerobic 
lagooning  of  molasses  distillery  waste  and  an  oxi- 
dation ditch  treatment  of  anaerobic  lagoon  effluent 
of  distillery  waste.  Results  of  other  studies  carried 
out  in  India  are  available  in  a  series  of  papers 
presented  at  a  seminar  on  distillery  waste  disposal 
methods  held  in  1974.  (Carroll-FRC) 
W81-04275 


A  PRELIMINARY  COMPARISON  BETWEEN 
VARIOUS  GRANULAR  ACTIVE  CARBONS 
FOR  WATER  RECLAMATION, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

A.  Saler,  and  J.  L.  Slabbert. 

Water  SA,  Vol  6,  No  4,  p  196-203,  October,  1980. 

6  Fig,  13  Tab,  3  Ref 

Descriptors:  'Water  reuse,  'Activated  carbon, 
'Organic  wastes.  Adsorption,  Coal,  Waste  water 
treatment,  Water  purification.  Pilot  plants,  Lignite, 
Peat,  Particle  size,  Chemical  oxygen  demand. 

Eight  commercially  available  granular  active  car- 
bons were  tested  in  laboratory  and  pilot  plant  scale 
studies  for  their  ability  to  adsorb  dissolved  organ- 
ics  in  water  reclamation  processes.  The  materials 
tested  included  bituminous  coal  of  mesh  size  8  x  30, 
bituminous  coal  of  mesh  size  12  x  40,  peat  (0.8  mm 
in  diameter),  lignite,  palm  kernel  shell  charcoal, 
special  coal  of  mesh  size  8  x  22,  special  coal  of 
mesh  size  5x18  and  coconut  shell.  Iodine  number, 
apparent  density,  particle  and  pore  size  distribu- 
tion, abrasion  resistance,  hardness,  ash  and  mois- 
ture content,  and  phenol  and  COD  isotherms  of 
the  active  carbon  products  were  examined.  In  the 
preliminary  tests  of  a  long-term  research  project, 
results  indicated  that  carbons  derived  from  bitumi- 
nous coal,  peat  or  palm  kernel  shell  charcoal  give 
the  best  results  for  water  reclamation  purposes. 
These  findings  may  be  used  as  a  basis  for  screening 
for  the  most  suitable  available  carbons  for  the 
removal  of  dissolved  organics.  It  was  recommend- 
ed that  pile  scale  investigations  be  conducted 
before  final  choices  are  made  for  adsorbents  in 
water  reclamation  projects.  (Geiger-FRC) 
W81-04278 


STARTING  &  OPERATING  AN  OXI-DITCH  IN 
THE  COLD, 

Christian,  Spring,  Sielbach  and  Associates,  Bill- 
ings, MT. 

R.  L.  Sanks,  and  J.  E.  Connell. 
Water  and  Sewage  Works,  Vol  127,  No  1,  p  50-52, 
66,  January,  1980.  3  Fig. 

Descriptors:  'Oxidation  ditches,  'Waste  water  oxi- 
dation, 'Temperature  effects,  Freezing,  Perform- 
ance evaluation.  Ice  cover,  Rotors. 

An  oxidation  ditch  was  first  filled  with  sewage  in 
the  early  fall  as  part  of  an  upgrade  of  the  waste 


water  treatment  facilities  in  Colstrip,  Montana. 
Nighttime  temperatures  typically  fal  to  30F  in 
summer  and  lOF  in  winter.  Problems  encountered 
included  icing  of  the  rotor,  poor  sedimentation  due 
to  ice-clogged  weirs,  broken  water  pipes,  and  thick 
ice  covering  the  ditch.  Good  operating  practices 
were  found  to  control  or  eliminate  most  problems. 
Currents  and  dissolved  oxygen  content  must  be 
simultaneously  controlled  to  overcome  underload- 
ing problems.  A  deeply  submerged  rotor  can  help. 
Rotors  must  be  protected  to  keep  large  chunks  of 
ice  from  hitting  the  blades.  Pipes  must  be  buried 
deeper  than  is  considered  safe  for  water  pipes,  as 
cold,  slow  moving  sludge  freezes  quickly.  Freeziiig 
can  be  prevented  by  purging  shallow  lines  with  air. 
Proper  training  of  operators  so  they  can  cope  with 
unusual  conditions  is  imperative.  (Small-FRC) 
W8 1-04279 


USE  OF  THE  UPFLOW  SLUDGE  BLANKET 
(USB)  REACTOR  CONCEPT  FOR  BIOLOGI- 
CAL WASTE  WATER  TREATMENT,  ESPE- 
CIALLY FOR  ANAEROBIC  TREATMENT, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution. 

G.  Lettinga,  A.  F.  M.  van  Velsen,  S.  W.  Hobma, 

W.  de  Zeeuw,  and  A.  Klapwijk. 

Biotechnology  and  Bioengineering,  Vol  22,  No  4, 

p  699-734,  1980.  9  Fig,  9  Tab,  42  Ref 

Descriptors:  'Organic  wastes,  'Biological  waste 
water  treatment,  'Anaerobic  digestion.  Industrial 
wastes.  Activated  sluge  process,  Waste  water  treat- 
ment, Organic  loading. 

The  upflow  anaerobic  sludge  blanket  process  was 
developed  to  treat  low  strength  waste  waters  from 
processing  foodstuffs  such  as  sugar  beet,  beans, 
sauerkraut,  potato,  and  skimmed  milk,  at  liquid 
detention  times  of  3-4  hours.  A  6  cu  meter  pilot 
plant  was  capable  of  handling  organic  loads  of  1 5- 
40  kg  COD  per  cu  meter  per  day  at  3-8  hours 
liquid  detention  times.  In  a  200  cu  meter  full-scale 
plant  it  is  calculated  that  up  to  16  kg  COD  per  cu 
meter  per  day  could  be  treated  at  a  detention  time 
of  4  hours  using  sugar  beet  waste  as  a  feed.  Deni- 
trification  and  acid  fermentation  were  shown  to  be 
feasible  in  laboratory  tests.  Complete  souring  was 
obtained  with  sugar  beet  sap  solution  at  loading 
rates  up  to  70  kg  COD  per  cu  meter  per  day  and  3 
hours  detention  time.  Denitrification  operated  suc- 
cessfully at  up  to  20  kg  COD  per  cu  meter  per  day. 
(Cassar-FRC) 
W8 1-04281 


BIOLOGICALLY  ACTIVE  FLUIDIZED  BEDS: 
MECHANISTIC  CONSIDERATIONS, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 

Chemical  Engineering. 

K.  F.  Ngian,  and  W.  R.  B.  Martin. 

Biotechnology  and  Bioengineering,  Vol  22,  No  5, 

p  1007-1014,  1980.  1  Fig,  17  Ref 

Descriptors:  'Activated  sludge  process,  'Biologi- 
cal treatment,  'Fluidized  beds,  'Water  water  treat- 
ment. Model  studies.  Mathematical  models. 

A  model  of  a  biologically  active  fluidized  bed  for 
waste  water  treatment  is  presented.  It  applies  to 
beds  with  reasonably  uniform  particles  so  that 
stratification  is  avoided.  The  mixing  of  a  layer  of 
tracer  particles  in  a  liquid  fluidized  bed  is  described 
by  a  partial  differential  equation  involving  tracer 
particle  concentration,  time,  diffusional  mixing  co- 
efficient in  the  axial  direction,  and  the  axial  coordi- 
nate. This  equation  is  solved  for  a  biologically 
active  fluidized  bed  with  bed  height  100  cm,  parti- 
cle diameter  0.1  cm,  superficial  liquid  velocity  0.6 
cm  per  sec,  bed  voidage  0.6,  liquid  density  1  g  per 
cu  cm,  liquid  viscosity  0.01  g  per  cm  per  sec, 
Reynolds  number  6,  and  Peclet  number  0.1,  giving 
a  diffusional  mixing  coefficient  of  1  sq  cm  per  sec. 
Plotting  the  calculated  results  shows  that  the  time 
required  for  complete  dispersion  of  tracer  particles 
is  less  than  10  minutes.  (Cassar-FRC) 
W81-04282 


RELATIONSHIP  BETWEEN  BULKING  AND 
PHYSICOCHEMICAL-BIOLOGICAL  PROPER- 
TIES OF  ACTIVATED  SLUDGES, 


Rome  Univ.  (Italy).  Physical  Chemistry  Inst. 
M.  Beccari,  P.  MappeUi,  and  V.  Tandoi. 
Biotechnology  and  Bioengineering,  Vol  22,  No  5, 
p  969-979,  1980.  3  Fig,  2  Tab,  31  Ref 

Descriptors:  'Activated  sludge  process,  'Sludge 
bulking,  'Bulking  sludge,  Flocculation,  Retention 
time,  Polymers,  Waste  water  treatment. 

A  correlation  between  sludge  volume  index  (XVI) 
and  biopolymer  content  (exocellular  polymer, 
ECP)  was  observed  during  laboratory  scale  studies 
of  bulking  in  the  activated  sludge  process  using 
acidified  peptone  and  meat  extract  as  a  feed. 
During  the  first  experiment  (hydraulic  retention 
time,  6  hours  and  sludge  age,  7  days)  every  de- 
crease or  increase  in  SVI  was  matched  by  a  de- 
crease or  increase  in  ECP.  In  the  second  experi- 
ment (hydrauHc  retention  time  varied  from  6  to  12 
hours,  and  sludge  age,  4.5  days)  SVI  and  ECP 
clashed,  increases  in  one  corresponding  to  de- 
creases in  the  other  and  vice  versa.  This  informa- 
tion may  be  used  to  identify  bioflocculation  proc- 
ess mechanisms  in  order  to  optimize  plant  operat- 
ing conditions.  A  method  for  determining  ECP 
indirectly  by  measuring  COD  and  total  organic 
carbon  values  proved  faster  and  equally  accurate 
for  ECP  determination  as  the  gravimetric  method. 
(Cassar-FRC) 
W8 1-04283 


TOXIC  CONTROL-THE  TREND  OF  THE 
FUTURE, 

CH2M/Hill,  Milwaukee,  WI. 

G.W.  Foess,  and  W.  A.  Ericson. 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p 

21-24,  27,  February,  1980.  5  Tab,  5  Ref 

Descriptors:  'Heavy  metals,  'Organic  compouiids, 
'Metals,  'Legislation,  Industrial  wastes.  Municipal 
wastes.  Waste  water  treatment.  Water  pollution 
control.  Toxins,  Regulations,  Water  quality.  Ion 
exchange.  Activated  sludge,  Chemical  precipita- 
tion. Disinfection,  Oxidation,  Coagulation,  Acti- 
vated carbon,  Pollutants,  Chelation,  Osmosis,  Iii- 
cineration.  Reverse  osmosis,  Cadmium,  Soil 
amendments. 

A  discussion  of  control  of  toxic  pollutants,  espe- 
cially heavy  metals  and  organics,  in  municipal 
waste  water  includes  reasons  for  removal,  regula- 
tory requirements,  nature  of  contaminants,  fate 
during  waste  water  treatment,  and  performance  of 
removal  mechanisms.  Primary  sedimentation  re- 
moves an  average  of  20-30%  heavy  metals  and 
some  of  the  organics.  Activated  sludge  has  a  high 
affinity  for  metals,  recovering  40-60%,  arid  some 
organics,  removing  as  high  as  60%.  Chemical  oxi- 
dation can  destroy  toxic  organics,  but  possible 
produce  additional  undesirable  compounds. 
Chemical  precipitation  and  coagulation  reduces 
many  metals  in  raw  waste  water  to  less  than  0. 1  mg 
per  liter,  but  the  process  is  not  effective  for  the 
lower  ranges  in  activated  sludge  effluent.  Activat- 
ed carbon  adsorption  is  especially  effective  inor- 
ganics removal.  Chelation  with  EDTA  or  starch 
xanthate-PVBTMAC  complex  extracts  metals  at 
originial  levels  of  500-2,000  mg  per  liter  to  produce 
residual  levels  below  0.01  mg  per  liter.  Ion  ex- 
change processes  are  available  for  both  metals  and 
organics  removal.  Methods  not  in  common  use  for 
various  reasons  are  reverse  osmosis  and  wet-air 
oxidation.  Incineration  is  expected  to  increase  in 
importance  in  the  future.  (Cassar-FRC) 
W8 1-04286 


TAKE  ADVANTAGE  OF  NATURAL  DEPRES- 
SIONS, 

D.  E.  Phillips. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p  45, 

46,  51,  July,  1980.  2  Fig,  2  Tab. 

Descriptors:  'Aerated  lagoons,  'Waste  water  facil- 
ities, 'Sludge  treatment,  Construction  costs.  Effec- 
tive capacity.  Treatment  plants.  Waste  water  treat- 
ment, Natural  depressions,  Manchester,  'Vermont. 

At  the  Manchester,  Vermont,  waste  water  treat- 
ment plant,  two  natural  depressions  are  used  as 
aeration  lagoons.  The  natural  design  provides  tre- 
mendous expansion  capability  and  is  cost  effective. 
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Group  5D — Waste  Treatment  Processes 


The  natural  bowls  provide  ample  space  for  the 
operator  to  add  an  additional  seven  feet  to  the 
liquid  level  simply  by  raising  the  effluent  telescop- 
ing valve.  The  waste  water  in  Manchester  is  pri- 
marily domestic  and  is  collected  through  a  net- 
work of  gravity  sewers.  Once  in  the  lagoons,  the 
water  is  continuously  mixed  and  aerated  by  bub- 
bles discharged  from  the  aeration  system.  The 
sludge  accumulates  very  slowly  at  the  bottom  of 
the  lagoons  and  continues  to  digest  aerobically  at 
its  surface  and  anaerobically  within  its  depths. 
Designers  anticipate  that  the  sludge  will  only  need 
to  be  removed  once  every  15  to  20  years.  Since 
sludge  handling  has  been  virtually  eliminated, 
operational  savings  of  about  40%  over  convention- 
al systems  are  expected.  Based  on  the  five-year 
design,  the  effluent  will  contain  a  maximum  of  30 
mg/liter  BOD  and  suspended  solids.  (Small-FRC) 
W8 1-04297 


DESIGN  FEATURES  GAC  &  MORE, 

Stearns  and  Wheler,  Cazenovia,  NY. 

W.  O.  Lynch,  and  L.  R.  Potter. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

40-41,  54,  July,  1980.  2  Fig,  4  Tab. 

Descriptors:  Treatment  plants,  *Chemical  coagula- 
tion, *Chlorination,  •Waste  water  treatment.  Mu- 
nicipal waste  water.  Activated  carbon.  Flexibility, 
Ammonia,  Performance  evaluation.  New  York, 
Cortland,  Waste  water  facilities. 

The  Cortland,  New  York,  wastewater  treatment 
plant  was  upgraded  by  using  chemical  coagulation, 
GAC  (granular  activated  carbon)  adsorption  and 
filtration,  and  breakpoint  chlorination  to  meet  the 
2,900  lb/day  TOD  (total  oxygen  demand)  and  440 
lb/day  ammonia  limitation.  Existing  primary  set- 
tling tanks  were  converted  to  chlorine  contact 
tanks.  Polymer,  ferric  chloride,  and  alum  are  used 
as  coagulants,  and  breakpoint  chlorination  can  be 
used  for  ammonia  removal  before  or  after  the 
activated  carbon  adsorption-filtration  process. 
Eight  carbon  columns  can  operate  as  eight  col- 
umns in  parallel,  as  four  sets  of  two  columns  in 
series,  or  as  a  combination  of  both  series  and 
parallel  columns.  Maximum  operational  flexibility 
is  provided.  During  one  month's  operation  of  the 
carbon  adsorption-filtration  process,  the  final  plant 
effluent  showed  an  average  of  94%  reduction  in 
BOD5  and  an  average  of  98%  reduction  in  sus- 
pended solids.  This  resulted  in  a  plant  effluent  with 
and  average  BODS  concentration  of  11.6  mg/liter 
and  an  average  suspended  solids  concentration  of 
11.9  mg/liter.  (Small-FRC) 
W8 1-04298 


5E.  Ultimate  Disposal  Of  Wastes 


EVALUATION  OF  HOT  ACID  TREATMENT 
FOR  MUNICIPAL  SLUDGE  CONDITIONING, 

Abcor,  Inc.,  Wilmington,  MA.  Walden  Div. 

K.  J.  McNulty,  A.  T.  Malarkey,  R.  L.  Goldsmith, 

and  H.  A.  Fremont. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-144446, 

Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 

Environmental   Protection  Agency   Report   EPa- 

600/2-80-096,  August  1980.  174  p,  47  Fig,  43  Tab, 

25  Ref,  2  Append. 

Descriptors:  *Sludge  conditioning,  'Heavy  metals, 
•Sterilization,  •Hot  acid  treatment,  Sludge  drying, 
Cadmium,  Zinc,  Nickel,  Cost  analysis,  Land  dis- 
posal. Municipal  waste  water,  Dewatering. 

Land  application  is  an  attractive  method  for  final 
disposal  of  sludge  solids.  However,  this  method 
has  not  been  fully  explotied  because  of  the  poten- 
tial environmental  risk  the  concentrations  of  heavy 
metals  in  sludge  present.  Bench-scale  tests  were 
conducted  to  evaluate  the  technical  and  economic 
feasibility  of  the  hot  acid  process  for  stabilization/ 
conditioning  of  municipal  sewage  sludge.  This 
process  involves  acidificatin  of  the  sludge  (pH  1.5- 
3)  and  heating  to  temperatures  below  boiling  (ap- 
proximately 95  degrees  C).  Test  results  indicate 
that  the  process  improves  the  dewaterability  of  the 
sludge,  destroys  essentially  all  pathogens,  and  pref- 
erentially solubilizes  certain  heavy  metals  relative 


to  nitrogen  and  organics.  The  process  demonstrat- 
ed the  potential  for  good  solubilization  and  remov- 
al of  toxic  heavy  metals  including  cadmium,  zinc, 
and  nickel  with  minimal  solubilization  of  nitrogen. 
Thus  the  hot  acid  process  improves  the  desirability 
of  sludge  solids  for  land  application.  A  preliminary 
economic  analysis  of  the  process  indicates  that  it  is 
quite  cost-competitive  with  alternative  stabiliza- 
tion/conditioning processes.  (Moore-SRC). 
W8 1-04002 


WASTE  WATER  SOLIDS  UTILIZATION  ON 
LAND  DEMONSTRATION  PROJECT. 

Ocean  County  Sewerage  Authority,  Bayville,  NJ. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-ni072, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-090,  August  1980.  164  p,  36  Fig,  26  Tab, 
6  Ref. 

Descriptors:  •Municipal  wastes,  'Land  disposal, 
•Sludge  disposal,  •Solid  waste  disposal,  •Environ- 
mental effects.  Soil  types.  Groundwater  pollution. 
Groundwater  movement,  Crop  production.  Air 
pollution,  Heavy  metals.  Monitoring,  Wildlife. 

271s  report  is  a  condensed  version  of  a  much  larger 
study  and  presents  in  summary  form  the  guidelines, 
limitations,  and  environmental  changes  associated 
with  land  applications  of  digested  municipal  waste 
water  solids  under  the  conditions  of  the  study.  The 
environmental  impact  on  sand  and  sandy  loam  soils 
at  various  application  rates  was  investigated.  The 
study  was  conducted  over  a  four-year  period,  but 
sludge  was  applied  during  the  first  three  years. 
Some  of  the  salient  considerations  were  the  effect 
of  sludge  on  groundwater  quality,  groundwater 
movement,  crop  production,  wildlife,  microbial 
aerosols,  odor,  soil  properties,  crop  management, 
heavy  metal  uptake  and  monitoring  needs.  De- 
pending on  the  soil,  sludge  loading  rates  of  22.4 
and  44.8  ton/ha/year  are  possible.  Crop  produc- 
tion can  be  enhanced  by  potassium  fertilization, 
irrigation  and  good  management  practices.  Heavy 
metal  uptake  by  plants  is  not  a  problem.  The 
disposal  area  should  be  fenced  to  keep  wildlife  out, 
be  surrounded  by  a  buffer  zone  to  control  odors 
and  aerosols,  and  be  monitored  on  a  regular  and 
continuing  basis.  (Brambley-SRC). 
W8 1-04006 


INFORMATION  PROGRAMS  AFFECT  ATTI- 
TUDES TOWARD  SEWAGE  SLUDGE  USE  IN 
AGRICULTURE, 

Ohio  Farm  Bureau  Development  Corp.,  Colum- 
bus. 

N.  M.  Musselman,  L.  G.  Welling,  S.  C.  Newman, 
and  D.  A.  Sharp. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107112, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-103,  July    1980.   58   p,    19  Tab,   4  Ref 

Descriptors:  •Land  disposal,  •Sludge  disposal, 
•Municipal  wastes,  'Farms,  •Attitudes,  Education, 
Communication,  Urban  areas.  Rural  areas,  Public 
opinion,  •Ohio. 

The  attitudes  of  Ohio  farmers,  rural  nonfarmers, 
urban  and  suburban  residents  toward  land  applica- 
tion were  investigated  and  the  influence  of  educa- 
tional meetings  on  those  attitudes  determined.  The 
general  methodology  involved:  a  survey  of  com- 
munity knowledge  and  attitudes  regarding  sludge 
and  its  application  to  farmland;  development  and 
implementation  of  a  land  application  educational 
program;  assessment  of  the  effectiveness  of  the 
educational  programs  on  participants'  knowledge 
and  attitudes.  Females  are  much  more  negative 
than  males  in  their  reaction  to  the  use  of  sludge. 
Farmers  who  have  used  sludge  are  more  favorable 
to  its  use  than  those  who  have  not  used  it.  People 
who  know  the  definition  of  sludge  have  a  more 
favorable  reaction  to  its  use.  Educational  meetings 
proved  to  be  an  effective  means  of  improving 
participants'  attitudes  and  acceptance  of  land  appli- 
cation. However,  even  with  extensive  meeting 
publicity,  only  a  small  number  of  community  mem- 
bers will  attend  such  meetings.  Land  application  is 


not  likely  to  become  a  topic  of  great  interest  until  a 
land  application  program  is  imminent.  Obviously, 
there  is  still  a  need  to  increase  community  aware- 
ness of  the  facts  about  land  application.  If  educa- 
tional meetings  are  not  the  most  efficient  way,  it  is 
suggested  that  more  efficient  methods  may  be  in- 
formational pamphlets,  films  and  slide  programs, 
and  speakers'  bureaus.  (Brambley-SRC). 
W81-04007 


SURVIVAL  OF  ENTEROVIRUSES  AND  COLI- 
FORM  BACTERIA  IN  A  SLUDGE  LAGOON, 

Florida  Univ.,  Gainesville.  Dept.  of  Microbiology 

and  Cell  Science. 

S.  R.  Farrah,  G.  Bitton,  E.  M.  Hoffmann,  O. 

Lanni,  and  O.  C  Pancorbo. 

Applied  and  Environmental  Mirobiology,  Vol  41, 

No  2,  p  459-465,  February,  1981.  2  Fig,  6  Tab,  17 

Ref 

Descriptors:  •Viruses,  •Lagoons,  •Sludge,  Soil 
amendments.  Path  of  pollutants,  Florida,  Test 
wells,  Coliforms,  Ultimate  disposal.  Disposal, 
•Sludge  disposal. 

The  fate  of  enteroviruses  during  lagooning  and 
land  application  of  aerobic  and  anaerobic  sludge 
was  studied  in  the  north  Florida  climate.  During 
active  addition  of  sludge  to  the  lagoons,  entero- 
virus levels  in  sludge  were  highest  (about  80  50% 
tissue  culture  infective  dose  units  per  gram  of 
sludge),  dropping  off  during  a  2  month  period  to  a 
negligible  level  and  increasing  when  sludge  addi- 
tion was  resumed.  Changes  in  fecal  coliform  num- 
bers paralleled  the  virus  changes.  Overlying  water 
samples  were  similarly  high  in  viruses  during  and 
after  sludge  addition,  but  very  low  during  periods 
of  no  activity.  No  viruses  were  present  at  any  time 
in  water  wells  near  the  lagoons  as  measured  during 
a  1-year  bimonthly  monitoring  program.  When 
sludge  was  applied  to  land,  viruses  were  still  de- 
tectable after  9  days  of  environmental  exposure. 
Controlled  experiments  showed  that  under  hot, 
wet  weather  conditions  35  days  were  required  for 
a  4  log  10  reduction  of  poliovirus-1  or  echovirus-1; 
21  Days  during  hot,  dry  weather.  During  the  first 
10  months  of  the  study,  polioviruses  were  90%  of 
the  total  viruses,  and  in.  the  second  10  months  of 
the  study,  polioviruses  were  90%  of  the  total  vir- 
uses, and  in  the  second  10  months  echoviruses  and 
Coxsackieviruses  were  more  common,  60%  of  the 
total  virus  isolates.  (Cassar-FRC) 
W81-04105 


EFFLUENT  CREATES  AN  OASIS  IN  NEVADE, 

Clark  County  Sanitation  District,  Las  Vegas,  NV. 
D.  Tusack-Gilmour. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p 
22-24,  56,  September,  1980.  2  Fig. 

Descriptors:  'Wildlife,  'Wetlands,  'Parks,  Recrea- 
tion, 'Waste  water  disposal.  Waste  water  treat- 
ment. Disposal,  Ultimate  disposal,  'Las  Vegas 
Wash,  Nevada,  Flood  control.  Effluents,  Ecology, 
Land  use. 

The  Las  Vegas  Wash  has  been  transformed  from  a 
desert  to  a  marshy  wetlands  harboring  many  spe- 
cies of  birds,  mammals,  and  plants  because  two 
major  sewage  facilities  discharge  their  effluent  into 
the  basin.  Increasing  flow  has  caused  erosion  and 
headcutting  in  this  wildlife  habitat  and  recreational 
area.  The  future  of  the  Wash  presents  many  prob- 
lems because  conflicting  uses  are  proposed.  Some 
of  these  alternatives  are  a  wetlands  park,  discharg- 
ing effluents  further  downstream,  construction  of  a 
pipeline  to  bypass  the  area  (favored  for  salinity 
control),  and  flood  control  projects.  At  present, 
the  concept  of  a  county  wetlands  park  is  strength- 
ening. (Cassar-FRC) 
W81-04156 


SLUDGE     MANAGEMENT     AND     ENERGY 
INDEPENDENCE, 

Monroe  County  Div.  of  Pure  Waters,  Rochester, 

NY. 

G.  C.  McDonald,  T.  Quinn,  and  A.  Jacobs. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  190-200,  February,  1981.  5  Fig,  9 

Tab,  1  Ref 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


Descriptors:  'Sludge  disposal,  •Costs,  Compost- 
ing, Sludge  drying.  Waste  management.  Land  dis- 
posal, Waste  recovery,  Recycling,  Economic  as- 
pects, Waste  water  treatment,  'Monroe  County, 
New  York. 

In  1977,  the  Monroe  County  (New  York)  Division 
of  Pure  Waters  began  a  study  to  develop  a  long- 
term  plan  for  cost-effective,  environmentally  re- 
sponsible sludge  disposal.  Thirty-one  alternatives 
were  formulated  for  processing  sludge  produced  at 
the  Frank  E.  Van  Lare  Plant.  The  alternatives 
involved  direct  land  application,  composting  to 
produce  a  soil  conditioner,  and  various  thermal 
reduction  tecniques.  Costs  of  each  method  were 
evaluated  on  the  basis  of  equivalent  annual  costs 
over  a  20-year  planning  period.  All  land  applica- 
tions of  liquid  sludge  were  eliminated  from  further 
screening  because  these  methods  were  too  high  in 
cost.  A  sludge  management  plant  was  devised  con- 
sisting of  four  vacuum  filters  with  continuous  belt 
filter  presses  capable  of  obtaining  25%  sludge  cake 
solids.  When  the  plan  is  implemented,  the  total 
installed  operable  dewatering  capacity  will  be 
163.4  metric  tons/day.  Two  11-hearth  furnaces 
will  be  modified  to  allow  operation  in  a  starved  air 
combustion  mode  using  refuse-derived  fuel.  The 
pyrolytic  gases  produced  in  the  multiple  hearth 
furnace  will  be  burned  in  an  afterburner  as  part  of 
a  waste-heat  recovery  system.  The  plant  modifica- 
tions will  be  implemented  in  three  stages  and  will 
cost  over  S4.7  million.  (Geiger-FRC) 
W81-04163 


COMPOSTED,  DIGESTED  SLUDGE  AS  A 
MEDIUM  FOR  GROWING  FLOWERING  AN- 
NUALS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Horticul- 
ture. 

R.  D.  Wootton,  F.  R.  Gouin,  and  F.  C.  Stark. 
Journal  of  the  American  Society  for  Horticultural 
Science,  Vol  106,  No  1,  p  46-49,  January,  1981.  1 
Fig,  3  Tab,  8  Ref. 

Descriptors;  'Sludge  disposal,  'Soil  amendments, 
'Plant  growth.  Ultimate  disposal.  Disposal,  Crop 
response,  Toxicity,  Heavy  metals.  Soil  structure. 

No  toxicity  symptoms  from  soluble  salts  or  heavy 
metals  and  no  nutrient  deficiency  symptoms  were 
observed  in  flowering  annual  plants  grown  in 
sludge-compost  media  of  various  particle  sizes. 
Greatest  shoot  dry  weight  was  seen  in  petunias, 
zinnias,  and  marigolds  grown  in  the  finest  medium. 
No.  8  Sieve,  compost  particles  between  0  and  2.4 
mm.  Screened,  composted  sludge  has  significant 
value  to  horticulturists  growing  crops  in  contain- 
ers. (Cassar-FRC) 
W81-04187 


DEGRADATION  OF  CIS-PERMETHRIN  IN 
SOIL  AMENDED  WITH  SEWAGE  SLUDGE  OR 
DAIRY  MANURE, 

Atlantic  Research  Corp.,  Alexandria,  VA. 

R.  C.  Doyle,  D.  D.  Kaufman,  G.  W.  Burt,  and  L. 

Douglass. 

Journal  of  Agricultural  and  Food  Chemistry,  Vol 

29,  No  2,  p  412-414,  March-April,  1981.  1  Fig,  3 

Tab,  9  Ref. 

Descriptors:  'Soil  amendments,  'Waste  disposal, 
'Microbial  degradation.  Sludge,  Sludge  disposal. 
Sludge  utilization,  Insecticides,  Permethrin,  Pesti- 
cides, Degradation,  'Manure,  Farm  wastes.  Dairy 
industry. 

Laboratory  degradation  tests  were  carried  out  on 
radioactively-labeled  cis-permethrin  in  sewage 
sludge  and  dairy  manure  amended  Matapeake  silt 
loam  to  assess  the  effects  of  organic  material  on  the 
decomposition  of  pyrethroid  insecticides  in  soil. 
Dairy  manure  and  sludge  were  applied  to  the  soil 
at  rates  of  0,  50,  and  100  metric  tons/hectare.  After 
leaching  to  remove  excess  soluble  salts  and  incuba- 
tion for  15  days  at  30  degrees,  the  labeled  insecti- 
cide was  added  at  1  ppm.  Total  carbon  dioxide  and 
labeled  carbon  dioxide  evolution  were  measured 
routinely  throughout  the  60  day  incubation  period 
at  25  degrees.  After  incubation,  the  distribution  of 
labeled  product  was  determined  by  soil  extraction 
and  thin  layer  chromatography.  Incorporation  of 


50  or  100  metric  tons/hectare  of  dairy  manure  and 
sewage  sludge  increased  permethrin  breakdown  by 
64  or  134%,  and  87  or  149%,  respectively.  Carbon 
dioxide  recovery  patterns  showed  that  microbial 
metabolism  was  responsible  for  a  significant 
amount  of  permethrin  degradation  in  waste-amend- 
ed soils  after  an  extensive  lag  period.  A  significant 
amount  of  the  radioactive  material  extracted  from 
waste-amended  soils  was  distributed  in  several  rel- 
atively polar,  unidentified  compounds.  (Geiger- 
FRC) 
W81-04193 


EXPERIMENTAL  STUDIES  ON  THE  DEWA- 
TERING OF  MIXED  SEWAGE  SLUDGE, 

North  West  Water  Authority, 

Warrington(England). 

E.  I.  Clark. 

Progress  in  Water  Technology,  Vol  12,  No  5,  p 

359-386,  1980.  3  Fig,  5  Tab,  8  Ref. 

Descriptors:  'Dewatering,  'Sludge  thickening, 
'Chemical  treatment.  Dissolved  oxygen.  Sludge 
drying.  Waste  water  treatment.  Treatment  plants, 
'Sludge  disposed. 

Laboratory  scale,  pilot  scale,  and  plant  dewatering 
studies  of  mixtures  of  sludges  from  four  treatment 
plants  were  performed.  The  purpose  was  to  deter- 
mine the  feasibility  of  dewatering  on  one  site  the 
sludges  produced  at  the  four  plants,  either  singly 
or  in  a  variety  of  combinations.  Conditioners  com- 
monly used  in  the  United  Kingdom  were  evaluat- 
ed, including  aluminum,  ferrous  sulfate  and  lime, 
ferric  chloride  with  and  without  lime,  and  polye- 
lectrolytes  as  recommended  by  the  manufacturers. 
It  was  possible  to  consistently  dewater  mixtures  of 
the  four  sludges  to  produce  cakes  containing  30  to 
40%  dry  solids  content  using  inorganic  condition- 
ing agents  and  filter  presses.  Pressures  higher  than 
the  7  bar  normally  used  in  the  United  Kingdom 
were  used.  A  typical  filtrate  from  the  full-scale 
plant  had  a  BOD  of  1000  mg/liter  after  neutraliza- 
tion. Further  work  should  investigate  the  results 
obtainable  with  in-line  dosing  of  polyelectrolytes. 
(Small-FRC) 
W81-04207 


COLIFORM  REDUCTION  IN  DOMESTIC 
SEWAGE  BY  LIME  TREATMENT  PRIOR  TO 
MARINE  DISPOSAL, 

Hawksley  (Watson),  High  Wycombe(England). 
S.  D.  Myers,  M.  J.  Kneen,  and  R.  Barnard. 
Progress  in  Water  Technology,  Vol  12,  No  5,  p 
455-458,  1980.  2  Ref. 

Descriptors:  'Coliforms,  'Lime,  'Hydrogen  ion 
concentration,  'Waste  water  treatment,  Colloids, 
Chemical  precipitation.  Sewage  bacteria,  'Waste 
water  disposal. 

Laboratory  experiments  were  carried  out  to  deter- 
mine coliform  bacteria  reductions  which  could  be 
expected  in  the  effluent  as  a  result  of  raising  the  pH 
of  sewage  by  lime  dose.  The  alteration  in  coliform 
bacteria  concentration  showed  great  variability, 
ranging  from  more  than  50%  removal  to  slight 
increases  in  bacterial  count.  This  variability  was 
probably  due  to  variability  in  the  character  of  the 
sewage,  particularly  colloidal  matter  content  and 
settleability  characteristics.  Below  pH  10.0,  almost 
all  removal  is  accounted  for  by  the  aggregation  of 
bacteria  and  precipitation  together  with  coagulated 
colloidal  material.  Above  pH  10.5,  bacterial  mor- 
tality is  a  more  significant  factor  during  settlement. 
Recoveries  of  bacteria  from  re-suspended  sedi- 
ments fall  rapidly  above  pH  11.0.  At  pH  12,  only 
2%  of  the  original  raw  sewage  count  is  obtained. 
Lime  doses  to  achieve  pH  values  above  10.0  are 
necessary  to  obtain  significant  reductions  in  coli- 
forms. (Small-FRC) 
W8 1-04209 


LIME  STABILIZATION, 

Calgon  Corp.,  Pittsburgh,  PA. 

For   primary   bibliographic   entry   see   Field    5D. 

W8 1-04238 


PAPER     MILL     AND     CHEMICAL     PLANT 
SLUDGE  AIDS  RECLAMATION, 


R.  Simon,  and  P.  White. 

Industrial  Wastes,  Vol  27,  No  1,  p  21,  25,  January/ 

February,  1981.  2  Tab. 

Descriptors:  'Pulp  and  paper  industry,  'Sludge, 
'Land  reclamation.  Waste  water  treatment.  Land 
disposal,  Florida,  Industrial  wastes.  Waste  water 
management. 

The  city  of  Port  St.  Joe,  Florida,  has  a  population 
of  about  4,200  people,  and  most  of  the  effluent  into 
the  waste  water  treatment  plant  comes  from  a 
paper  mill  and  a  chemical  company.  The  average 
influent  on  a  typical  day  contains  48,035  lb  BOD 
and  62,241  lb  suspended  solids  (SS)  from  the  mill, 
14,187  lb  BOD  and  8,112  lb  SS  from  the  chemical 
plant,  and  537  lb  BOD  and  570  lb  SS  from  the  city. 
The  abundance  of  wood  fiber  and  the  absence  of 
heavy  metals  and  pesticides  in  the  sludge  makes 
the  final  product  suitable  for  land  reclamation.  The 
plant  offers  primary  and  secondary  waste  water 
treatment.  The  average  sludge  production  is  89.3 
tpd  (wet  basis),  with  17.1  tons  volatile  solids  per 
day,  18.7  tons  of  lime  solids,  and  two  tons  of  grit 
on  a  bone-dry  basis.  (Baker-FRC) 
W8 1-04299 

5F.  Water  Treatment  and 
Quality  Alteration 

MANGANESE  REMOVAL  FROM  WATER  BY 
PRECIPITATE  FLOTATION  TECHNIQUE, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Chemical 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W81-03958 


HINDRANCE  OF  COLIFORM  RECOVERY  BY 
TURBIDITY  AND  NON-COLIFORMS. 

Delaware  Univ.,  Newark. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-04004 


OXIDATION  OF  WATER  SUPPLY  REFRAC- 
TORY SPECIES  BY  OZONE  WITH  ULTRA- 
VIOLET RADIATION, 

North  Texas  State  Univ.,  Denton. 

W.  H.  Glaze,  G.  R.  Peyton,  F.  Y.  Huang,  J.  L. 

Burleson,  and  P.  C.  Jones. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-107104, 

Price  codes:  A14  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-110,  August  1980.  320  p,  39  Fig,  37  Tab, 

196  Ref,  6  Append. 

Descriptors:  'Water  treatment,  'Ultraviolet  radi- 
ation, 'Ozone,  'Trihalomethane  precursors.  Cost 
analysis,  Chloroform,  Water  pollution, 
Bromodichloromethane,  Tetrachloroethylene, 

Hexachlorobiphenyl. 

The  use  of  ozone  with  ultraviolet  radiation  was 
studied  as  an  advanced  treatment  process  for  the 
removal  of  micropoUutants  and  trihalomethane 
precursors  from  drinking  water.  The  model  com- 
pounds chloroform,  bromodichloromethane,  te- 
trachloroethylene and  2,2',4,4',6,6'-hexachlorobi- 
phenyl  were  treated  with  ozone/UV  as  well  as  UV 
and  ozone  individually  in  both  highly  purified 
water  and  lake  water.  Kinetic  rate  expressions 
which  express  the  dependence  of  the  reaction  rate 
on  ozone  dose  rate,  UV  intensity  and  substrate 
concentration  were  developed.  The  trihalomethane 
formation  potential  of  a  natural  lake  water  was 
monitored  as  a  function  of  ozone/UV  treatment 
time.  Products  resulting  from  the  ozone/UV  treat- 
ment of  some  model  compounds  and  lake  water 
were  studied.  The  kinetic  data  were  submitted  to  a 
subcontracted  consulting  engineering  firm  for  full- 
scale  process  design  and  a  treatment  cost  estimate. 
Costs  for  a  1-50  Mgal/day  plant  to  remove  90%  of 
100  microgram/L  of  chloroform  and 
bromodichloromethane  and  20  microgram/L  of 
tetrachloroethylene  were  $0,063  -  0.16  per  thou- 
sand gallons.  Costs  for  removal  of  90%  of  the 
trihalomethane  formation  potential  from  lake 
water  were  $0,099  -  0.20  per  thousand  gallons. 
(Author's  abstract). 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


W8 1-04005 


PRESERVATION  OF  AQUEOUS  SYSTEMS 
WITH  ALPHA-CHLORO-BETA-AMINOCRO- 
TONAMIDE, 

Givaudan  Corp.,  Clifton,  NJ.  (Assignee);  and  Hoff- 
mann-La Roche,  Inc.,  Nutley,  NJ.  (Assignee). 
H.  A.  Brandman,  M.  Manowitz,  and  D.  L.  Coffen. 
U.S.   Patent   No  4,217,363,   4  p,   4  Tab,   5   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  652,  August  12,  1980. 

Descriptors:  'Patents,  *Water  treatment,  *Industri- 
al  water,  *Cooling  water.  Bacteria,  Chemical  reac- 
tions, Organic  compounds,  Fungi,  *Antimicrobial 
agents. 

A  number  of  aqueous  systems  are  susceptible  to 
antimicrobial  growth.  The  growth  of  bacteria  and 
fungi  in  such  systems  can  be  a  serious  problem  if 
not  properly  controlled.  For  example,  industrial 
aqueous  systems  are  susceptible  to  slime  formation 
which,  if  unchecked,  can  cause  severe  maintain- 
ance  and  production  problems.  There  is  a  continu- 
ing need  to  provide  effective  and  economical  anti- 
microbial agents  which  protect  these  systems.  The 
finding  of  this  invention  if  that  compositions  and 
methods  utilizing  alpha-chloro-beta-aminocrotona- 
mide  provide  effective  control  of  such  microbial 
growth.  It  has  been  found  effective  against  a  broad 
spectrum  of  bacteria  including  gram  positive  bacte- 
ria, gram  negative  bacteria  and  fungi.  The  breadth 
of  such  activity  is  illustrated  in  the  examples. 
(Sinha-OEIS) 
W81-04081 


SEMIPERMEABLE  MEMBRANES  OF  COPO- 
LYAMIDES, 

Bayer  A.G.,  Leverkusen  (Germany,  F.R.).  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  3A. 
W8 1-04083 


METHOD  AND  APPARATUS  FOR  PURGING 
DISINFECTING  HIGH  PURITY  WATER  DIS- 
TRIBUTION SYSTEMS, 

For  primary  bibliographic  entry  see  Field  5G. 
W8 1-04096 


COAXIAL  HYDROMAGNETIC  DEVICE  FOR 
HYDRAULIC  CIRCUITS  CONTAINING  CAL- 
CIUM AND  MAGNESIUM  IONS, 

Hydromagnetics,   Inc.,  Solvang,  CA.  (Assignee). 

W.  N.  Shalhoob,  C.  W.  Chenchick,  and  A.  F. 

Kaspaul. 

U.S.   Patent  No  4,216,092,   7  p,    11   Fig,  9  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  997,  No  1,  p  220,  August  5,  1980. 

Descriptors:  'Patents,  *Water  treatment,  'Industri- 
al water,  'Scaling,  Equipment,  Electric  fields.  In- 
hibition, Turbulence,  Mixing,  Magnetic  fields,  Hy- 
dromagnetic  devices. 

The  invention  provides  a  coaxial  hydromagnetic 
device  which  not  only  inhibits  the  adhesion  of 
calcium  and  magnesium  scale  to  heat  transfer  sur- 
faces, boiler  walls  and  the  like,  but  also  initiates 
auto-nucleation  of  scale  within  the  bulk  of  water 
passing  through  the  device.  Suitably  shaped  and 
suitably  placed  permanent  magnets  are  arranged  to 
produce  optimized  interactions  between  the  elec- 
trically conductive  flowing  water  which  is  to  be 
conditioned  and  the  generated  electrical  potentials 
and  currents,  the  effect  of  the  structure  being  to 
shift  the  usual  precipitation  of  scale  from  heat 
transfer  surfaces  to  precipitation  within  the  water 
itself  The  structure  produces  regions  of  maximum 
magnetic  intensity  coincident  with  annular  con- 
strictions in  a  conduit  through  which  the  water 
flows.  The  combination  of  intense  magnetic  fields 
coupled  with  increased  fluid  velocity  due  to  the 
constructions  formed  in  the  conduit  produce  elec- 
trical voltages  which  are  greater  than  the  activa- 
tion potentials  required  for  auto-nucleation.  The 
direction  of  magnetic  and  electric  field  vectors 
within  the  structure  are  oriented  in  a  manner  to  the 
flow  of  water;  this  orientation  being  preferably 
perpendicular.   Low   velocity  regins  immediately 


downstream  of  the  constrictions  produce  turbu- 
lence and  mixing,  thereby  increasing  precipation  of 
scale.  (Sibha-OEIS) 
W8 1-04097 


ERIE  COUNTY  PLANT  CUTS  CONSTRUC- 
TION COSTS, 

Pirnie  (Malcolm),  Inc.,  White  Plains,  NY. 

G.  P.  Westerhoff. 

Water  and  Wastes  Engineering,  Vol  17,  No  1,  p 

16-18,  January,  1980.  1  Fig.  2  Tab. 

Descriptors:  'Clarifiers,  'Filteration,  'Treatment 
plants,  Drinking  water.  Construction  costs.  Costs, 
Water  treatment  facilities,   'Buffalo,   New  York. 

The  Jerome  D.  Van  de  Water  Water  Treatment 
Plant  in  Buffalo,  New  York,  makes  extensive  use  of 
tube  clarifiers  and  a  specially  designed  filter  media 
and  filteration  system  to  produce  water  of  im- 
proved quality.  After  extensive  pilot  and  plant- 
scale  research  this  plant  was  designed  to  accommo- 
date changing  raw  water  supply  quality  and  to 
provide  continuous  and  economical  operation. 
Treatment  facilities  consist  of  chemical  treatment, 
rapid  mixing,  coagulation  and  sedimentation,  filtra- 
tion, and  finished  water  storage.  Plant  facilities 
were  designed  for  a  future  expansion  to  150  mgd. 
The  plant  currently  processes  65  mg.  The  entire 
complex,  including  river  intake,  raw  water  pump- 
ing station  and  transmission  main,  the  treatment 
plant,  and  the  sludge  treatment  and  disposal  facili- 
ty, was  constructed  for  $42  million.  The  facility's 
construction  won  an  award  for  excellence  in  pro- 
ject design  from  the  New  York  Society  of  Civil 
Engineers.  (Small-FRC) 
W81-04153 


WEIGH  THE  ORGANICS  CONTROL  ALERNA- 
TIVES, 

L.  J.  DiGennaro. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p  36, 

38,  40,  42,  September,  1980. 

Descriptors:  'Trihalomethanes,  'Organic  com- 
pounds. Activated  carbon,  'Water  treatment, 
Chlorination,  Adsorption,  'Drinking  water. 

Several  speakers  at  the  American  Water  Works 
Association  Atlanta,  Georgia,  conference  dis- 
cussed trihalomethane  and  organic  chemicals  in 
drinking  water.  Granular  activated  carbon,  com- 
monly used  to  remove  these  contaminants,  was  the 
subject  of  several  papers,  particularly  regeneration 
and  pore  size.  The  newer  powdere  ^  activated 
carbon  process  received  mixed  reviews  from  re- 
searchers. Methods  of  preventing  trihalomethane 
formation  included  ozone  disinfection,  shortening 
chlorine  contact  time,  and  addition  of  other  chemi- 
cals to  the  chlorination  process.  (Cassar-FRC) 
W81-04157 


THE  USE  OF  DRINK  VENDING  MACHINES 
WITH  CONTAMINATED  WATER  SUPPLIES: 
THE  POTENTIAL  RISKS  TO  PUBLIC 
HEALTH, 

North  West  Water  Authority  (England).  Ribble 

Div. 

A.  F.  Godfree,  M.  Bosley,  and  F.  Jones. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  1,  p  80-87,  January,  1981.  5 

Fig,  2  Tab,  6  Ref 

Descriptors:  'Public  health,  'Vending  machines, 
'Bacteria,  Risks,  Coliforms,  Temperature,  Heat, 
Beverages,  Water  pollution  control.  Water  quality. 
Pollutants,  Microorganisms,  Water  temperature. 

A  vending  machine  dispensing  hot  drinks  pro- 
duced a  bacteriologically  satisfactory  product  from 
heavily  polluted  water  (total  coliforms  29,000  per 
100  ml),  providing  that  the  temperature  did  not  fall 
below  70C.  This  study  simulated  conditions  which 
could  prevail  during  a  water  emergency.  Waters 
tested  were:  potable  water  with  0.1%  sewage  efflu- 
ent, river  water  with  microbial  contamination,  and 
river  water  with  0.1%  sewage  effluent.  Recom- 
mendations were:  a  heater  adequate  for  periods  of 
heavy  demand,  equipment  should  not  be  switched 
off,  the  machine  should  be  allowed  to  reach  oper- 


ating  temperatures   before   drinks   are   removed, 
heater  tank  design  should  prevent  short-circuiting 
of  water,  and  a  safety  light  to  indicate  a  water 
temperature  below  the  safe  70C.  (Cassar-FRC) 
W81-04164 


ALTERNATIVE  PROCESSES  FOR  SMALL 
WATER  TREATMENT  PLANTS, 

H.  M.  Mueller,  and  W.  R.  Conley. 

Water  and  Pollution  Control,  Vol  119,  No  2,  p  12- 

15,  February,  1981.  3  Fig,  6  Ref 

Descriptors:  'Water  treatment,  'Filtration,  'Pack- 
age plants,  'Capital  costs.  Costs,  Tube  settlers. 
Sedimentation,  Coagulation,  Flocculation,  Turbi- 
dity. 

Many  processes  are  available  for  small  water  treat- 
ment plants.  Most  are  variations  of  coagulation/ 
flocculation/sedimentation/filtration  process  for 
treatment  of  color  and  turbidity.  Tube  settlers  are 
efficient  in  smaller  tanks.  Mixed  media  filters,  com- 
posed of  coal,  sand,  and  ilmenite  or  garnet,  can 
handle  high  turbidity  and  flow  rates  and  produce 
water  of  highest  clarity.  Direct  filtration  requires 
less  equipment  and  has  lower  capacity  and  operat- 
ing costs  than  other  methods.  No  flocculation  is 
required,  and  less  sludge  accumulate.  This  method 
is  best  used  for  water  containing  up  to  15  turbidity 
and  color  units.  Water  containing  over  50  turbidity 
and  color  units  requires  further  pilot  plant  and 
laboratory  studies  if  direct  filtration  is  used.  A 
graph  is  used  to  depict  relative  capital  costs  in 
relation  to  capacity  for  three  systems;  convention- 
al, package  plant,  and  direct  filtraton.  Generally, 
direct  filtration  requires  least  capital  expenditures, 
package  plants  second,  and  conventional  systems, 
most.  (Casser-FRC) 
W81-04186 


THMS  IN  DRINKING  WATER, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

J.  A.  Cotruvo. 

Environmental  Science  and  Technology,  Vol  15, 

No  3,  p  268-274,  March,   1981.  6  Tab,  25  Ref 

Descriptors:  'Organic  compounds,  'Potable  water, 
'Chlorination,  Regulations,  Trihalomethanes, 
Water  purification,  Water  quality.  Toxicity,  Moni- 
toring, Public  health.  Costs,  Chloroform,  Disinfec- 
tion, Activated  carbon.  Water  analysis. 

A  comprehensive  presentation  on  trihalomethanes 
(THM)  in  drinking  water  discusses  several  reasons 
for  EPA's  decision  to  regulate  levels:  drinking 
water  is  the  major  source  of  THM  exposure  to 
humans;  THMs  may  be  present  in  high  concentra- 
tions; control  of  formation  during  water  treatment 
(chlorination),  removal  from  water,  and  monitor- 
ing is  feasible;  and  THMs  are  indicators  of  other 
halogenated,  potentially  harmful  compounds.  A 
summary  of  THM  regulations  lists  the  monitoring 
and  reporting  requirements.  Exposure  may  be 
minimized  by  using  disinfectants  which  do  not 
generate  THMs  in  water,  by  reducing  precursor 
concentrations  prior  to  chlorination,  and  by  re- 
moving THM  after  formation.  Average  annual 
costs  per  residence  for  removing  excess  THM 
from  regulated -systems  (serving  more  than  10,000 
people)  are  estimated  at  $1,40.  Two  surveys  of 
drinking  water  in  80  and  113  cities  respectively 
revealed  an  average  total  THM  concentration  of 
0.053  to  0.117  mg  per  liter.  Chloroform  was  found 
in  the  largest  amounts,  up  to  75%  of  total  THM. 
Most  chloroform  toxicity  and  metabolism  studies 
have  used  high  doses;  mammalian  responses  in- 
clude central  nervous  system  effects  and  damage  to 
kidneys  and  liver.  Chloroform-induced  teratogene- 
sis  and  carcinogenesis  have  been  reported,  and 
similar  studies  on  the  brominated  haloforms  are 
underway.  Although  the  levels  of  THM  in  drink- 
ing water  are  generally  very  low,  it  is  not  difficult 
or  expensive  to  reduce  the  contaminant  levels.  The 
goal  is  to  provide  drinking  water  as  free  of  adulter- 
ants as  technology  permits.  (Cassar-FRC) 
W81-04195 


CONTROL  OF  TASTE  AND  ODOR  IN  SUR- 
FACE WATER  SUPPLY, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Pollution  Control,  Waco, 

TX. 

M.  D.  Meadows. 

Southwest  and  Texas  Water  Works  Journal,  Vol 

62,  No  9,  p  8-10,  12-13,  December,  1980.  6  Ref. 

Descriptors:  'Surface  waters,  'Taste,  'Odor, 
Water  quality.  Algae,  Reservoirs,  'Water  treat- 
ment. Lakes,  Chlorination,  Water  distribution, 
Corrosion,  Pipes,  Sampling,  Algicides,  Activated 
carabon.  Aeration,  Ozone,  Bacteria,  Organoleptic 
properties.  Water  pollution  effects,  Potable  water, 
Taste-producing  algae.  Odor-producing  algae, 
•Odor  control. 

There  are  many  causes  of  taste  and  odor  in  surface 
water  supplies  lakes  are  subject  to  drainage  from 
agricultural  chemical  areas,  industrial  parks,  oil 
fields,  trash  dumps,  and  other  places.  Algae  cause 
taste  and  odor  problems  upon  decomposition  and 
reproducton.  The  treatment  plant  itself  can  be  a 
major  site  of  problems-chlorination,  misapplica- 
tion of  chemicals,  sludge  buildup,  cross  connec- 
tions, improper  coatings  or  paint  on  equipment, 
and  foreign  material  (animals,  etc.)  in  open  storage 
tanks.  In  the  distribution  systems,  pipe  corrosion, 
temperature  over  85  degrees,  biological  growth 
(slime,  bacteria,  algae  spores),  dead  end  mains,  and 
stray  electrical  currents  can  produce  unpleasent 
tastes  and  odors.  Sometime  problems  are  customer- 
induced:  oversize  service  lines  with  stagnant  water, 
pipe  joint  fluxes,  faulty  water  conditions  and  fil- 
ters, ice  cubes  which  have  absorbed  refigerator 
odors,  and  sediment  in  tanks  and  traps.  Many 
methods  are  available  for  controlling  taste  and 
odor  in  water,  including  proper  sampling  and  mon- 
itoring, use  of  algicides  in  the  reservoir,  aeration  or 
destratification,  activated  carbon  treatment,  sludge 
drawoff,  permanganate  treatment,  ozonation, 
chlorinatin,  pH  adjustment,  and  eliminating  dead 
ends  and  low  flows  in  the  distribution  system. 
(Cassar-FRC) 
W81-04233 


INNOVATIVE  TECHNIQUES  FOR  WATER 
TREATMENT  PLANT  CONTROLS, 

Bristol  Babcock,  Inc.,  Waterbury,  CT. 

K.  E.  Jasper. 

Southwest  and  Texas  Works  Journal,  Vol.  62,  No. 

7,  p  12-13,  October,  1980. 

Descriptors:  'Control  sytems,  'Automatic  control. 
Computers,  Instrumentation,  Mechanical  control, 
Water  treatment,  'Water  treatment,  'Water  treat- 
ment facilities. 

A  history  of  control  in  water  treatment  plants 
begins  with  manual  and  mechanical  control  (pres- 
sure gauges  and  staff  gauge  level  indicators). 
During  the  1950's  a  noticeable  shift  to  pneumatic 
controls  took  place.  The  slow  response  and  high 
cost  of  pneumatic  systems  caused  a  gradual  re- 
placement by  electronic  instruments  as  these 
became  available.  The  microcomputer,  which  en- 
tered the  scene  in  1976,  proved  cost  effective,  time 
saving,  versatile,  and  able  to  perform  automatic 
control  and  routine  tasks.  (Cassar-FRC) 
W81-04239 


LOUISIANA    SEES    TO    TRAINING    IN    AD- 
VANCE OF  CERTIFICATION, 

Peoples  Water  Service  Co.,  Inc.,  Bastrop,  LA. 
For  primary  bibliographic  entry  see  Field  9A. 
W8 1-04240 


•COUNTRY  WATEH'...FROM  HOLLOW  LOGS 
TO  1,062  SYSTEMS, 

Louisiana  Rural  Water  Association,  Alexandria. 
R.  L.  Lawrence. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 
61,  No.  II,  p  8,  February,  1980. 

Descriptors:  'Louisiana  Rural  Water  Association, 
'Training,  Water  quality,  Water  treatment.  Safe 
Drinking  Water  Act,  Organizations,  'Water 
supply  systems.  Operators  and  maintenance,  Lou- 
isiana, Rural  areas.  Small  towns. 

The  membership  of  the  Louisiana  Rural  Water 
Association,   incorporated  in   1978,  is  limited  to 


systems  serving  5,000  or  fewer  people.  It  provides 
technical  assistance  and  training  to  solve  both 
emergency  problems  and  chronic  operating  prob- 
lems. Training  is  conducted  during  one-to-one  ses- 
sions and  workshops  at  selected  locations.  During 
fiscal  year  1979,  the  Louisiana  Rural  Water  Associ- 
ation assisted  132  water  systems  and  trained  258 
operators.  Its  goal  is  to  improve  the  existing  defi- 
ciencies in  rural  water  systems.  (Cassar-FRC) 
W81-04244 


UNDERSTANDING  WATER  QUALITY, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04245 


THE  SCRANTON  STORY, 

Rogers  and  Associates,  Inc.,  Fort  Smith,  AR. 
A.  L.  Prieur,  Jr. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 
62,  No.  1,  p  18,  32,  April,  1980. 

Descriptors:  'Water  supply  development,  'Public 
health,  'Wells,  Water  distribution,  'Scranton,  Ar- 
kansas, Rural  areas.  Alternative  water  use,  Dry 
wells.  Water  transfer,  Pipelines. 

In  the  summer  of  1976,  the  only  well  supplying 
water  to  the  City  of  Scranton,  Arkansas,  popula- 
tion 250,  failed.  After  several  months  a  new  well 
was  drilled,  but  water  quality  was  very  poor  (high 
alkalinity,  total  solids,  and  cadmium).  Several  alter- 
natives were  ruled  out:  further  groundwater 
sources,  the  Arkansas  River,  and  connection  to  an 
existing  system.  The  problem  was  solved  by  ob- 
taining a  $500,000  grant,  under  regulations  cover- 
ing imminent  threat  to  public  health,  to  connect 
with  the  Gray  Rock  Water  Association  via  a 
53,000  ft  long  8  inch  diameter  water  line.  Con- 
struction was  expected  to  be  complete  for  the 
summer  of  1980.  (Cassar-FRC) 
W8 1-04246 


WATER   AND   SANITATION   PROBLEMS   IN 
INDIA, 

California  State  Univ.,  Long  Beach. 

For  primary  bibliographic  entry  see  Field  5D. 

W8 1-04256 


BEWL  BRIDGE  TREATMENT  WORKS, 

Mid  Kent  Water  Co.  (England). 

P.  D.  Wilkinson,  P.  M.  Bolas,  and  M.  F.  Adkins. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  1,  p  47-58,  January,  1981.  3 

Fig. 

Descriptors:  'Flotation,  'Pilot  plants,  'Dissolved 
air  flotation,  'Water  treatment.  Water  purification. 
Algae,  Bewl  Bridge  Treatment  Works,  Potable 
water.  Nutrients,  Separation  techniques,  'Kent, 
England. 

The  Bewl  Bridge  potable  water  treatment  works 
was  built  in  Kent,  England,  to  treat  water  from  a 
eutrophic  lowland  impoundment,  part  of  the  River 
Medway  Scheme.  This  water  is  moderately  soft, 
with  high  nutrient  content  from  the  farmland 
through  which  it  passes.  This  plant  is  one  of  the 
first  in  the  U.K.  to  use  dissolved  air  flotation. 
Treatment  stages  prior  to  this  step  are  raw  water 
screening,  aeration,  flash  mixing  (ferric  sulfate, 
sodium  hydroxide,  chlorine,  and  activated  carbon), 
flocculation,  and  potassium  permanganate  treat- 
ment. After  the  flotation  step  water  is  filtered 
through  sand  and  chlorinated.  Sludge  is  disposed 
of  by  lagooning.  (Cassar-FRC). 
W8 1-04276 

5G.  Water  Quality  Control 


Water  Quality  Control — Group  5G 

In:  Seminar  on  Water  Quality  Managemet  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sep.  16-17,  1980.  Chicago,  IL.  Environmental  Pro- 
tection Agency  Report  EPA-905/9-80-009,  Sep. 
1980.  p  195,  3  Ref. 

Descriptors:  'Cropland,  'Water  poUuton  sources, 
'Soil  erosion,  'Farms,  'Water  quality.  Sediments, 
Stream  pollution.  Soil  conservation.  Agricultural 
chemicals.  Crop  yield.  Environmental  contraol. 

Food  production  involves  a  trade-off  with  water 
quality.  Whenever  the  protective  cover  of  vegeta- 
tion is  disturbed  and  th  soil  is  tilled,  the  potential 
for  erosion  is  increased,  increased  erosion  not  only 
lowers  productivity  but  increases  sediment  in 
streams  and  lowers  water  quality.  Prime  farmland 
is  the  land  that  is  best  suited  to  producing  food, 
feed,  forage,  fiber,  and  oilseed  crops.  Prime  farm- 
land produces  the  highest  yields  with  minimal 
inputs  of  energy  and  economic  resources,  and 
farming  it  results  in  the  least  damage  to  the  envi- 
ronment. There  are  about  346  million  acres  of 
prime  farmland  in  the  United  States  excluding 
Alaska,  and  230  million  acres  were  used  for  culti- 
vated crops  in  1977.  From  1967  to  1975,  about  8 
million  acres  of  prime  farmland  were  lost  to  other 
uses.  The  loss  of  prime  farmland  to  other  uses 
means  that  more  pressure  is  placed  on  nonprime 
lands  to  meet  production  demands.  On  a  per-acre 
basis,  the  nonprime  farmlands  soils  furnish  the 
greatest  amount  of  sediment  and  chemicals  to 
streams.  Environmental  policy  provides  emphasis 
on  preservation  and  conservation  of  prime  farm- 
lands. Much  remains  to  be  done  to  preserve  the 
best  cropland  from  irreversible  conversions,  pro- 
tect is  productivity  from  erosion,  and  manimize 
damage  to  the  environment.  (Moore-SRC) 
W8 1-03962 

WATER  QUALITY  MANAGEMENT  PLANS, 
STATUS,  QUALITY,  INTEGRATION  AND  IM- 
PLEMENTATION, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 
W.  G.  Benjey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sep  16-17,  1980,  Chicago,  IL.  EPA  Report  EPA- 
905/9-80-009,  Septtember,  1980.  p  47-51. 

Descriptors:  'Water  quality  management,  'Non- 
point  pollution  sources,  'Water  pollution  sources. 
Nonstructural  alternatives.  Geography,  Inter- 
agency cooperation,  Cost  sharing.  Regulations,  In- 
formation exchange.  Water  pollution  control. 

The  degree  of  specificity  of  Water  Quality  Man- 
agement (WQM)  plans  in  identifying  and  address- 
ing water  quality  problems  is  highly  variable.  In 
general,  point  source  problems  are  usually  known 
and  addressed  with  NPDES  permits  or  section  201 
municipal  construction  grants  programs,  while 
most  of  the  nonpoint  problems  are  known  only  in 
gross  terms.  A  coordinated  and  integrated  ap- 
proach to  point  source  and  nonpoint  source  related 
aspects  of  pollution  problems  in  specific  areas  is 
one  of  the  primary  features  missing  from  current 
WQM  plans.  The  lack  of  coordinated  approaches 
can  be  remedied  by  taking  all  present  pollution 
sources  into  account  when  devising  geographic 
priorities  for  future  study  and  implementation.  It  is 
mefficient  to  attempt  to  implement  structural  or 
nonstructural  abatement  methods  across  the 
countryside  regardless  of  the  variable  locations  and 
magnitudes  of  the  problems.  Five  complementary 
approaches  to  water  quality  abatement  are:  follow- 
ing integrated  sub-basin  priorities;  interagency  co- 
operation; costsharing;  regulation;  and  provision  of 
more  direct  information  and  assistance  to  specific 
implementing  agencies.  (Moore-SRC) 
W8 1-03965 


r 
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PRIME  FARMLAND  AND  WATER  QUALITY, 

Soil  Conservation  Service,  Washington,  DC. 
K.  K.  Young. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 


LAND       TREATMENT       OF       MUNICIPAL 
WASTEWATER, 

Idaho  Univ.,  Moscow. 

A.  T.  Wallace. 

Available  from  the  National  Technical  Information 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sep  16-17,  80,  Chicago,  IL.  EPA  Report  EPA- 
905/9-80-009,  September,   1980.  p  77-80,   11  Ref 

Descriptors:  'Municipal  waste  water,  *Land  dis- 
posal, *Cost  analysis,  'Water  quality  management. 
Legislation,  Design  criteria.  Waste  water  disposal. 
Groundwater  pollution,  Pollution  load.  Pollutants. 

Land  treatment  systems  can,  under  certain  circum- 
stances, yield  substantial  water  quality  benefits 
with  low  capital  expense  and  low  operating,  main- 
tenance and  energy  commitments.  The  systems  are 
to  be  given  serious  consideration  when  the  Clean 
Water  Act  is  complied  with,  and  Congress  wrote 
into  the  Act  a  number  of  financial  incentives  to 
encourage  their  use.  The  design  of  land  treatment 
systems  proceeds  by  attempting  to  identify  the 
land  limiting  constituent,  which  may  include  the 
liquid  load,  then  better  than  minimal  management 
of  all  other  contaminants  is  automatically  assured. 
The  dilution  and  dispersion  mechanisms  are  inef- 
fective compared  with  conventional  systems,  so 
that  once  polluted,  groundwater  tends  to  remain  so 
for  a  long  time.  Land  treatment  systems  can  be 
designed  for  flows  closer  to  average  daily  flow 
without  consideraton  of  a  peaking  factor,  can  be 
expanded  much  more  readily  than  conventional 
systems,  and  do  not  necessarily  impose  any  signifi- 
cant aesthetic  change  on  the  receiving  location. 
Regardless  of  the  source  and  type  of  waste  water 
and  the  type  of  soil  or  site  conditions,  there  is 
probably  some  safe  loading  which  will  control  all 
contaminants  and  still  not  degrade  the  terrestrial 
receiver  to  the  extent  that  any  future  uses  are 
irrevocably  precluded,  and  in  most  cases  the  load- 
ings are  high  enough  to  be  economical.  (Branmb- 
ley-SRC) 
W8 1-03968 


WATERSHED;  A  MANAGEMENT  TECH- 
NIQUE FOR  CHOOSING  AMONG  POINT 
AND  NONPOINT  CONTROL  STRATEGIES; 
PART  1-  THEORY  AND  PROCESS  FRAME- 
WORK. 

Great  Lakes  Basin  Commission,  Ann  Arbor,  MI. 
W.  C.  Sonzogni,  T.  J.  Monteith,  T.  M.  Heidtke, 
and  R.  A.  C.  Sullivan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sept.,  16-17,  80,  Chicago,  IL.  EPA  Report  EPA- 
905/9-80-009,  Sept.,  80.  p  87-124,  2  Fig,  7  Tab,  47 
Ref 

Descriptors:  'Water  quality  management,  'Water 
pollution  control,  'Evaluation,  'Nonpoint  pollu- 
tion sources,  'Water  pollution  sources.  Pollution 
load.  Erosion,  Cost-benefit  analysis.  Watersheds, 
River  systems.  Industrial  wastes,  Municipal  wastes, 
Mass  transfer. 

To  assist  water  quality  managers  and  planners  in 
formulating  cost-effective  pollution  control  strate- 
gies, a  methodology  was  developed  for  evaluating 
alternative  point  and  nonpoint  source  control 
within  a  drainage  area.  The  methodology  -  re- 
ferred to  as  WATERSHED  -  allows  the  user  to 
estimate  loadings  from  each  major  pollutant  source 
and  to  examine  load  reductions  and  costs  associat- 
ed with  control  options.  Point  and  nonpoint  source 
control  strategies  can  them  be  ranked  on  the  basis 
of  cost  per  unit  reduction  in  pollutant  loading  to 
the  receiving  water.  From  this  ranking,  an  opti- 
mum mix  of  programs  can  be  identified  which  will 
achieve  a  required  load  reduction  at  least  cost. 
Strategies  can  be  staged,  that  is,  they  may  consist 
of  several  levels  of  control.  In  evaluating  loadings 
and  control  programs  for  a  given  drainage  area, 
WATERSHED  considers  the  hydrologic,  physio- 
graphic and  demographic  characteristics  of  the 
basin,  pollutant  losses  or  entrapment  during  trans- 
port from  source  to  river  mouth,  as  well  as  the 
bioavailability  of  the  pollutant  under  study.  The 
approach  is  flexible  and  able  to  accommodate  a 
variety  of  techniques  for  estimating  loadings  from 
municipal  and  industrial  point  sources  and  land 


runoff.  Although  WATERSHED  is  primarily  a 
data  integration  and  accounting  system,  some 
methods  for  estimating  loads  are  specifically  ad- 
dressed. Calculating  cropland  loads  based  on  po- 
tential gross  erosion  determined  from  the  Univer- 
sal Soil  Loss  Equation  (USLE)  was  found  to  be 
particularly  useful,  since  the  effect  of  control  pro- 
grams can  be  evaluated  based  on  changes  in  the 
factors  governing  the  USLE.  (Brambley-SRC) 
W8 1-03970 


WATERSHED;  A  MANAGEMENT  TECH- 
NIQUE FOR  CHOOSING  AMONG  POINT 
AND  NONPOINT  CONTROL  STRATEGIES; 
PART  2  -  A  RIVER  BASIN  CASE  STUDY, 

Great  Lakes  Basin  Commission,  Ann  Arbor,  MI. 
T.  J.  Monteith,  W.  C.  Sonzogni,  T.  M.  Heidtke, 
and  R.  A.  C.  Sullivan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-176646. 
Price  codes:  A 17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sep  16-17,  1980,  Chicago,  IL.  EPA  Report  EPA- 
905/9-80-009,  Sep  1980.  p  129-161,  1  Fig,  11  Tab, 
14  Ref 

Descriptors:  'Water  quality  management,  'Water 
pollution  control,  'Evaluation,  'Phosphorus  re- 
moval, 'Cost-benefit  analysis.  Pollution  load,  Non- 
point  pollution  sources.  River  systems,  Priorties, 
Watersheds,  Sandusky  River  basin,  Ohio. 

The  WATERSHED  management  technique  has 
been  designed  to  help  water  quality  managers 
select  the  most  cost-effective  pollution  control  pro- 
gram for  a  drainage  area.  WATERSHED  has  been 
applied  to  the  Sanduskv  River  Basin  in  northern 
Ohio  to  demonstrate  how  it  is  used  and  how  to 
interpret  the  results.  Programs  to  control  total 
phosphorus  loadings  from  point  and  nonpoint 
sources  are  evaluated  using  eight  worksheets  to 
compile  the  river  basin  data  and  carry  out  calcula- 
tions. WATERSHED  is  applied  in  this  manner: 
the  river  basin  physical  layout  is  conceptualized 
and  all  major  total  phosphorus  sources  are  identi- 
fied. Phosphorus  loads  from  point  sources,  urban 
runof,  rural  non-cropland  runoff  and  cropland 
runoff  are  calculated  for  initial  conditions  and 
under  different  stages  of  control.  Program  costs 
are  calculated  and  used  to  estimate  the  cost-effec- 
tiveness of  each  program.  The  forty  programs 
identified  are  then  prioritized  according  to  their 
cost-effectiveness  in  reducing  the  total  phosphorus 
load  at  the  river  mouth  or  receiving  water.  In  this 
study,  selection  and  implementation  of  programs  1- 
17  would  reduce  the  phosphorus  load  by  240,000 
kg/yr  at  a  cost  of  $600,000  per  year.  Addition  of 
program  18  would  effect  a  further  reduction  of 
18,800  kg/yr  but  at  an  additional  cost  of  $1.6 
million,  this  being  the  point  where  unit  reduction 
costs  begin  to  rise  sharply.  (Brambley-SRC) 
W8 1-03971 


BMP  CAUSE  AND  EFFECT  RELATIONSHIPS 
BY  SIMULATION, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 
Engineering. 

L.  F.  Huggins,  D.  B.  Beasley,  and  E.  J.  Monke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
Sep  16-17,  1980,  Chicago,  IL.  EPA  Report  EPA- 
905/9-80-009,  Sep  1980.  p.  163-174,  6  Fig,  1  Tab,  3 
Ref 

Descriptors:  'Nonpoint  pollution  sources,  'Moni- 
toring, 'Simulation,  'Model  studies,  'Water  qual- 
ity control,  Agricultural  runoff.  Sediment  trans- 
port, Nutrients,  Small  watersheds.  Cost-benefit 
analysis.  Water  pollution  control,  Indiana. 

The  effectiveness  and  cost  efficiency  of  efforts  to 
control  nonpoint  pollution  sources  are  difficult  to 
determine.  The  two  approaches  available  for 
making  these  determinations  are  field  monitoring 
studies  and  simulation  modeling.  The  two  ap- 
proaches are  complementary.  Models  of  single 
events  can  be  transformed  into  average  patterns. 


while  accurate  models  can  only  be  based  on  long- 
term  comprehensive  monitoring.  ANSWERS  is  a 
simulation  model,  designed  for  application  to  non- 
irrigated,  row-crop  agriculture  which  simulates  the 
production  and  transport  of  water,  sediment,  nutri- 
ents and  some  chemicals  in  watersheds  up  to 
15,000  ha.  It  was  used  as  a  tool  for  planning  Best 
Management  Practices  (BMP)  in  two  watersheds 
in  Indiana.  In  one  watershed  ANSWERS  was  used 
to  quantify  BMP  impacts  and  rank  site  spcific 
BMP's  and  in  the  second  it  was  used  to  yield  a 
quantitative  estimate  of  BMP  benefits,  using  infor- 
mation from  a  monitoring  program.  (Brambly- 
SRC) 
W81-03972 


PRACnCAL  USES  OF  THE  ANSWERS  MOEL 
IN  BMP  PLANNING:  AN  ALLEN  COUNTY  EX- 
PERIENCE, 

Soil  Conservation  Service,  Fort  Wayne,  IN. 
D.  McCain. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  IL.  EPA  Report 
EPA-905/9-80-009,  Sep.,  1980.  p  177-182,  1  Fig,  1 
Tab. 

Descriptors:  'Computer  models,  'Model  studies, 
•Water  quality  control,  'Soil  erosion,  'Agricultur- 
al runoff.  Small  watersheds.  Maps,  Sediment  yield. 
Land  management.  Soil  conservation.  Planning, 
Allen  County,  Indiana. 

The  ANSWERS  model  was  used  to  identify  and 
rank  13  small  watersheds  in  Allen  County,  Indiana, 
according  to  gross  soil  loss  per  acre.  Work  is  under 
way  in  six  of  the  1 3  watersheds  to  improve  water 
quality.  Computer  drawn  maps  are  used  to  present 
information  to  farmers,  identifying  critical  erosion 
areas  on  individual  farms.  The  sediment  yields 
computed  by  the  model  represent  a  net  loss  of 
topsoil  from  the  watershed.  To  reduce  erosion 
farmers  are  encouraged  to  change  tillage  and 
planting  techniques,  to  rotate  crops,  or  introduce 
permanent  land  treatment  practies  such  as  terraces. 
Stream-bank  erosion  is  highly  visible  to  farmers, 
but  contributes  less  to  the  total  sediment  load  than 
sheet  and  rill  erosion  on  sloping  cropland.  The  Soil 
Conservation  Service  and  the  Agricultural  Stabili- 
zation and  Conservation  Service  can  provide  farm- 
ers with  cost  sharing  and  technical  help  to  make  a 
properly  functioning  project.  A  hypothetical  wa- 
tershed and  reduction  estimates  are  used  to  illus- 
trate the  use  of  the  ANSWERS  model  in  planning. 
(Brambley-SRC) 
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WATER  QUALITY:  SEDIMENT  AND  NUTRI- 
ENT LOADINGS  FROM  CROPLAND, 

Purdue  Univ.,  Lafayette,  IN. 
D.  W.  Nelson,  D.  B.  Beasley,  S.  Amin,  and  E.  J. 
Monke. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  IL.  Environmen- 
tal Protection  Agency  Report  EPA-905/9-80-009, 
September,  1980.  p  183-201,  7  Fig,  7  Tab,  13  Ref 

Descriptors:  'Water  quality,  'Agricultural  runoff, 
'Soil  conservation,  'Sediments,  'Nutrients,  Water 
pollution  sources.  Agricultural  watersheds.  Nitro- 
gen, Phosphorus,  Pesticides,  Farm  management, 
Indiana. 

The  5000  ha  Black  Creek  watershed  was  selected 
for  study  to  determine  if  water  quality  in  the 
watershed  and  in  the  Maumee  River  could  be 
improved  by  implementation  of  a  wide  range  of 
soil  conservation  practices  in  the  drainage  area. 
Grab  sampling  stations  were  established  at  14  sites 
within  the  watershed  and  on  the  Maumee  River  to 
provide  weekly  data  on  the  quality  of  water  origi- 
nating from  soils  and  land  uses  in  the  drainage 
area.  Reconnaissance  sampling  within  the  water- 
shed   revealed    that    no    significant    amounts    of 
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hexane-soluble  pesticides  were  present  in  water, 
sediment,  or  fish  tissue.  Data  suggest  that  adoption 
of  best  management  practices  to  control  soil  ero- 
sion has  not  resulted  in  a  reduction  in  the  discharge 
of  soluble  forms  of  N  and  P  from  the  watershed. 
Best  management  practices  implemented  in  the  wa- 
tershed during  1975  and  1976  resulted  in  reduced 
sediment  losses  in  subsequent  years,  and  were 
partly  responsible  for  reductions  in  amounts  of 
sediment-bound  nutrients.  There  is  little  sediment 
deposition  in  small  watersheds,  but  considerable 
deposition  in  the  Black  Creek  area.  Findings  sug- 
gest that  monthly  or  annual  loadings  of  nitrate  and 
ammonia  nitrogen,  soluble  organic  N,  soluble  inor- 
ganic P,  and  soluble  orgaic  P  leaving  a  watershed 
can  be  approximated  by  multiplying  the  annual 
flow  weighted  mean  concentrations  by  the  volume 
of  runoff  during  the  period.  Monthly  or  annual 
loadings  of  sediment-bound  N  and  P  leaving  a 
watershed  can  be  estimated  by  multiplying  the 
mean  total  N  and  P  concentrations  in  sediment  by 
the  amount  of  sediment  discharged.  (Moore-SRC) 
W8 1-03974 


BIOLOGICAL  MONITORING  METHODOLO- 
GIES FOR  OIL  SHALE  AREA  SURFACE 
WATERS  WITH  EMPHASIS  ON  MACROIN- 
VERTEBRATE  SAMPLING  TECHNIQUES. 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  7B. 
W8 1-03997 


REVIEW  OF  ALTERNATIVES  FOR  EVALUA- 
TION OF  SEWER  FLUSHING;  DORCHESTER 
AREA  "  BOSTON, 

Bogert  (Clinton)  Associates,  Fort  Lee,  NJ. 

For  primary   bibliographic   entry  see  Field   5D. 
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PRESERVATION  OF  AQUEOUS  SYSTEMS 
WITH  ALPHA-CHLORO-BETA-AMINOCRO- 
TONAMIDE, 

Givaudan  Corp.,  Clifton,  NJ.  (Assignee);  and  Hoff- 
mann-La Roche,  Inc.,  Nutley,  NJ.  (Assignee). 
For  primary  bibliographic  entry  see  Field  5F. 
W81-04081 


CORROSION  INHIBITING  COMPOSITIONS, 

Mogul  Corp.,  Chagrin  Falls,  OH.  (Assignee). 
R.  J.  Lipinski. 

U.S.  Patent  No  4,217216,  5  p,  4  Tab,  11  Fef; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  992,  No  2,  p  612-613,  August  12,  1980. 

Descriptors:  'Patents,  'Water  treatment,  *Water 
quality  control.  Corrosion,  Inhibition,  Scaling,  In- 
dustrial water.  Chemical  reactions,  'Corrosion 
control. 

It  has  been  found  that  hexamethylenediamine 
tetra(methylene  phosphonic  acid)  and  the  dimer 
including  various  derivatives  of  the  acid  and  its 
dimer  when  used  in  effective  amounts  are  capable 
of  protecting  metals  and  alloys,  e.g.  copper,  brass, 
steel,  etc.  The  corrosion  inhibiting  composition 
may  be  used  in  various  aqueous  systems  including, 
for  example,  air  conditioners,  steam  generating 
plants,  refrigeration  systems,  heat-exchange  pipes 
and  related  equipment.  A  process  is  provided  for 
inhibiting  the  corrosion  and  tarnishing  of  metals 
and  particularly  metal  containing  copper  and  iron 
by  utilizing  small,  but  effective  amounts  of  an 
aminomethylene  phosphonic  acid  and  its  deriva- 
tives in  combination  with  a  molybdate,  e.g.  sodium 
molybdate.  (Sinha-OEIS) 
W81-04085 


METHOD  AND  APPARATUS  FOR  PURGING 
DISINFECTING  HIGH  PURITY  WATER  DIS- 
TRIBUTION SYSTEMS, 
D.  W.  Hopkins. 

U.S.  Patent  No  4,216,185,  9  p,  3  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  1,  p  244,  August  5,  1980. 

Descriptors:  'Patents,  'Water  quality  control, 
'Water  treatment,  Disinfection,  Water  distribution. 


Bacteria,  Piping  system(Mechanical),  Water  reuse. 
Purging,  Ultrapure  water  systems. 

High  purity  water  distribution  system  are  purged 
and  disinfected  by  incorporating  an  outlet  purge 
line  into  the  conventional  recirculating  loop  of  the 
prior  art.  The  purge  line  communicates  with  each 
outlet  opening  of  the  water  system  and  allows 
systematic  sequential  purging  at  preset  intervals  of 
the  branch  lines  and  outlets  in  the  systern.  The 
invention  also  includes  means  for  disinfecting  the 
water  on  a  different  cycle  than  the  intermittent 
purging  of  the  branch  lines  and  outlets.  Purging  of 
branch  lines  and  outlets  may  occur  every  hour  and 
periodic  disinfection  as  by  chemical  injection  of 
disinfectants  as  ozone  every  24  hours.  The  purge 
line  may  return  the  effluent  to  a  reservoir  for 
further  treatment.  (Sinha-OEIS) 
W81-04096 


WATER  AERATOR, 

P.  J.  Mineau. 

U.S.  Patent  No  4,216,091,  7  p,  5  Fig,  12  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  1,  p  220,  August  5,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Aeration,  Equipment,  Bodies  of 
water.  Lakes,  Pumps. 

An  aerator  is  provided  for  efficiently  aerating 
bodies  of  water  in  the  summer  or  winter  by  pro- 
viding aerated  water  near  the  bottom  of  the  lake 
body.  The  aerator  comprises  a  housing  with  sides, 
a  bottom  and  a  concave  top  wall.  At  least  a  portion 
of  the  housing  has  an  annular  core  of  buoyant 
material  for  supporting  the  aerator.  The  top  wall 
of  the  housing  slopes  downwardly  to  a  central 
opening  at  which  a  central  conduit  extends  down- 
wardly through  the  central  portion  of  the  housing 
and  below  it.  Aerator  pumps  are  spaced  about  and 
a  distance  from  the  central  opening  in  the  top  wall; 
each  having  means  to  draw  water  from  beneath  the 
annular  core  and  spray  the  water  through  the  air 
above  the  top  wall  so  that  it  is  deposited  on  the  top 
wall  and  flows  to  the  central  opening.  Means  are 
provided  for  driving  the  water  downwardly 
through  the  conduit  to  disperse  the  aerated  water 
below  the  housing.  One  aspect  of  the  invention 
provides  legs  to  be  secured  to  the  housing  so  that 
the  housing  can  be  supported  by  the  legs  on  the 
bottom  of  the  lake.  (Sinha-OEIS) 
W8 1-04098 


YOUR  STORAGE  PROBLEM'S  SILVER 
LINING  COULD  BE  MADE  OF  FLEXIBLE 
PVC, 

Water  and  Pollution  Control,  Vol  119,  No  1,  p  16, 
January,  1981. 

Descriptors:  'Linings,  Hydraulic  engineering.  Ma- 
terials engineering.  Plastics,  Polymers,  Storage 
tanks.  Structural  engineering.  Water  treatment  ma- 
terials. Caustic  soda.  Liquid  alum,  Hydrofluosilicic 
acid,  Water  pollution  control. 

Kentain  Products  Ltd.  of  Kitchener,  Ontario, 
makes  flexible  liners  for  use  in  many  severe  envi- 
ronments. Many  of  the  Kentain  liners  can  be  in- 
stalled by  the  customers'  own  maintenance  crews, 
and  they  provide  additional  savings  in  reduced 
down  time.  The  liners  can  be  custom  fitted  to  any 
shape  or  size  and  are  used  municipally  in  storage 
tanks  for  caustic  soda,  liquid  alum,  hydrofluosilicic 
acid  and  sodium  hypochlorite.  The  Regional  Mu- 
nicipality of  Durham,  Harmony  Creek  Water  Pol- 
lution Control  Plant  in  Oshawa,  Ontario,  has  in- 
stalled a  Kentain  polyvinyl  chloride  flexible  liner 
to  reline  a  tank  used  for  storing  liquid  alum  at  a 
maximum  temperature  of  160  F.  The  liner  was 
installed  in  3  days  in  one  piece  and  required  very 
little  tank  preparation.  Two  Kentain  lagoon  liners 
were  installed  by  the  District  Municipality  of 
Muskoka  in  Port  Carling,  Ontario,  in  1979  and 
1980,  taking  only  one  day  to  install  each  liner.  The 
chlorinatedj  polyethylene  liners  provided  a  50% 
savings  in  installation  time  due  to  their  ease  of 
handling.  (Geiger-FRC) 
W81-04118 
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FLEXIBLE  MEMBRANE  LININGS  PROVIDE 
AN  ENGINEERING  SOLUTION, 

G.  Salberg. 

Water  and  Pollution  Control,  Vol  119,  No  1,  p  14, 

29,  January,  1981. 

Descriptors:  'Linings,  'Materials  engineering.  Hy- 
draulic engineering.  Environmental  sanitation, 
Structural  engineering,  'Water  storage.  Water 
management,  'Water  pollution  prevention.  Mem- 
branes. 

Flexible  membrane  linings  have  come  of  age  as  an 
engineering  tool  for  the  containment  and/or  cover- 
ing of  liquids  in  such  diverse  applications  as  water 
storage  reservoirs,  tailings  dams,  oil  spill  contain- 
ment and  brine  storage.  Many  prestigious  groups, 
including  the  US  Environmental  Protection 
Agency,  have  approved  the  use  of  membrane  lin- 
ings in  pollution  control  and  water  management. 
Standards  are  being  prepared  for  flexible  mem- 
brane lining  systems  to  be  used  under  different 
conditions  and  temperatures.  The  major  sectors  of 
suppliers  in  the  flexible  membrane  lining  industry 
are  the  raw  material  producers,  the  professional 
firms  in  the  rubber  and  plastics  technology  busi- 
ness, and  the  applied  engineering  companies.  The 
use  of  linings  has  expanded  from  the  areas  of  low 
cost  earth  water  reservoirs,  canals,  and  sewage 
lagoons  to  the  fields  of  hydrocarbon  and  hazardous 
materials  spill  containment.  Flexible  membrane  lin- 
ings are  also  being  used  for  the  collection  of  acid 
mine  and  sanitary  landfill  leachates.  Flexible  mem- 
branes are  being  utilized  as  floating  covers  for 
water  reservoirs  and  various  types  of  pollution 
control  systems.  The  success  of  flexible  membrane 
linings  is  attributed  to  the  close  liaison  between  the 
deisgners  and  applied  engineering  firms  which  pro- 
duce the  liners.  Research  is  being  conducted  to  test 
the  performance  of  flexible  membrane  linings 
under  a  variety  of  environmental  conditions. 
(Geiger-FRC) 
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MANAGEMENT  CONTROL  PLAN  FOR  PRO- 
TECTING GROUND- WATER  QUALITY, 

H.  E  LeGrand. 

Ground  Water,  Vol   18,   No   1,  p  2-6,  January/ 

February,  1980. 

Descriptors:  'Groundwater  management,  'Water 
quality  management.  Water  quality  control. 
Groundwater  pollution,  Surface-groundwater  rela- 
tions. 

This  discussion  is  designed  to  show  that  regula- 
tions can  only  be  a  preamble  to  a  management 
control  system,  which  is  not  in  existence  as  yet,  to 
control  the  several  problems  facing  the  environ- 
ment from  different  sources  of  pollution.  Two 
major  problems  of  contamination  are  cited:  first, 
the  widespread  contamination  of  aquifers,  and 
second,  the  contamination  of  surface  water  bodies 
from  slow  flowing  contaminated  underground 
water  to  streams  and  lakes.  A  good  management 
method  to  control  the  overall  problem  is  needed, 
rather  than  facing  each  individual  case  of  pollution 
as  it  arises.  Some  newly  drafted  Federal  and  State 
regulations  may  aid  in  the  solution.  Among  these  is 
the  Resource  Conservation  and  Recovery  Act, 
which  is  directed  toward  the  protection  of  ground- 
water resources.  A  difficult  aspect  of  the  problem 
has  been  the  polarized  concepts  of  four  major 
groups  which  must  be  involved  in  the  solution: 
officials  of  regulatory  agencies,  geologists  and  hy- 
drologists,  design  engineers,  and  owners  and  oper- 
ators of  water  management  facilities.  Reconciling 
the  differences  in  concepts  among  these  four 
groups  is  more  important  at  this  point  than  a  mere 
promulgation  of  regulations.  A  standardized 
system  of  description  and  evaluation  is  badly 
needed  to  allow  recording  of  concise,  pertinent 
information.  (Baker-FRC) 
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TOXICS-TRUTH  AND  CONSEQUENCES, 

D.  V.  Feliciano. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  7,  p  1857-1864,  July,  1980. 

Descriptors:    'Toxicity,    'Water   quality,    'Water 
pollution  control.  Carcinogens,   Reviews,   Public 
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health,  Risks,  Organic  compounds.  Inorganic  com- 
pounds, Waste  dumps,  Leaching. 

An  overview  of  the  problems  posed  by  toxic 
chemicals  in  the  environment  is  presented.  Under 
the  Clean  Water  Act  of  1977,  129  priority  pollut- 
ants have  been  identified  for  which  effluent  limita- 
tions based  on  best  available  technology  treatment 
requirements  were  to  be  established  by  December 
31,  1979,  and  implemented  by  June  1,  1983.  Al- 
though blocking  the  entry  of  a  toxic  substance  into 
water  does  not  necessarily  block  its  entry  into  the 
environment,  water  is  a  major  vehicle  for  trans- 
porting such  materials.  Criteria  for  identifying  the 
priority  pollutants  selected  by  the  Environmental 
Protection  Agency  are  summarized.  Data  on  the 
extent  of  the  priority  pollutants  in  waste  water 
entering  publicly  owned  treatment  works  will  be 
used  to  develop  strategies  for  attaining  the  1983 
goals.  The  problem  of  toxic  materials  is  complicat- 
ed by  chemical  changes  which  occur  after  they 
have  entered  the  environment.  A  variety  of  factors 
influence  the  ability  of  a  toxic  substance  to  elicit  a 
harmful  effect  and  the  degree  of  that  effect  in 
species  and  in  individuals.  Safety  factors  and 
threshold  doses  have  been  developed  for  many 
chemicals  whose  toxic  effects  are  reversible  and 
nonprogressive,  but  the  application  of  this  ap- 
proach to  pollutants  that  cause  chronic,  irrevers- 
ible, and  progressive  disease  in  laboratory  animals 
is  controversial.  In  spite  of  the  many  problems, 
animal  testing  for  possible  toxic  effects  provides 
the  closest  approximation  and  evaluation  of  poten- 
tial effects  on  humans.  Although  many  carcinogens 
have  been  identified,  the  role  of  specific  toxic 
chemicals  in  cancer  rates  is  unknown.  While  con- 
trolling sources  of  toxic  chemicals  in  effluents, 
sludges,  and  drinking  water  is  necessary  in  the 
short  run,  in  the  long  nontoxic  substitutes  should 
be  found  for  the  toxic  chemical  wastes  now  pro- 
duced. (Carroll-FRC) 
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6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


ECONOMIC  MODEL  FOR  RESERVOIR  PLAN- 
NING, 

Rand  Corp.,  Santa  Monica,  CA. 
N.  Y.  Moore,  and  W.  W-G.  Yeh. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  106,  No  WR2,  p 
383-400,  July,  1980.  3  Fig,  4  Tab,  39  Ref  OWRT- 
C-5184(No4208)(6). 

Descriptors:  'Planning,  Reservoir  construction, 
•Model  studies,  'Cost-benefit  analysis,  Eel  River, 
California,  Construction,  Mathematical  models. 
Prices,  Economics,  Project  planning,  'Water 
supply  development,  Reservoir. 

A  dynamic  programming  model  to  aid  in  efficient- 
ly planning  water  supply  capacity  expansion 
through  reservoir  construction  is  presented.  This 
model  differs  from  previous  ones  as  follows:  by 
calculating  benefits  using  willingness-to-pay  crir- 
eria,  by  maximizing  benefits  rather  than  minimizing 
costs,  by  considering  the  interdependent  nature  of 
reservoirs,  and  by  allowing  price  to  ration  water  as 
an  alternative  to  construction.  The  Eel  River,  Cali- 
fornia, projects  an  interconnected  6-reservoir 
system,  was  used  to  demonstrate  the  workability  of 
the  model.  (Cassar-FRC) 
W8 1-03960 


A  CONCEPTUAL  MODEL  FOR  AN  INTE- 
GRATED ENVIRONMENTAL  ANALYSIS  ON 
OIL  SHALE  TRACT  C-B, 

Bureau  of  Land  Management,  Fort  Collins.  CO. 

Office  of  Planning,  Inventory,  and  Environmental 

Coordination. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-03988 


GROUNDWATER  QUALITY  SAMPLING  AP- 
PROACHES FOR  MONITORING  OIL  SHALE 
DEVELOPMENT, 

General  Electric  Co.,  Santa  Barbara,  CA.  Center 
for  Advanced  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03989 


SIMULATING  SEA  WATER  INTRUSION, 

D.  Stephenson. 

Nuclear  Active  (Pretoria),  No  22,  p  14-16,  1980.  5 

Fig,  1  Ref 

Descriptors:  'Saline  water  intrusion,  'Water  table, 
'Drawdown,  'Nuclear  powerplants,  'Mathemat- 
ical models.  Groundwater  movement,  'Koeberg, 
South  Africa,  Aquifer  characteristics.  Interfaces, 
Simulation,  Simulation  analysis.  Mathematical 
studies.  Concrete  construction.  Earthquake  engi- 
neering. Baseline  studies.  Design  criteria.  Con- 
struction. 

A  mathematical  model  was  used  to  simulate  the 
intrusion  of  seawater  that  would  be  caused  by  the 
drawdown  in  the  water  table  during  the  construc- 
tion of  the  Koeberg  nuclear  power  station.  Special 
structural  designs  were  needed  due  to  the  location 
of  the  station  within  200  m  of  the  original  shoreline 
and  due  to  the  unusually  high  earthquake  accelera- 
tion of  the  area.  To  construct  the  needed  founda- 
tions, the  site  was  to  be  excavated  down  to  bed- 
rock, a  bentonite-cement  wall  sunk  and  the  area 
dewatered.  The  proposed  drawdown  of  the  water- 
table  could  couse  seawater  intrusion  into  the  foun- 
dation area  resulting  in  chemical  attack  on  the 
foundations.  Prior  to  construction  a  computerized 
mathematical  model  predicted  the  extent  of 
seawater  intrusion  by  modelling  the  groundwater 
flow  of  the  site.  To  develop  the  model,  the  site  was 
overlain  by  an  imaginary  square  mesh  grid  and 
equations  for  water  flow  and  downdraw  were  es- 
tablished for  each  point  of  the  grid.  These  aquifer 
equations  were  solved  by  replacing  the  differen- 
tials by  finite  differences  and  solving  them  explicit- 
ly. Small  time  steps  were  used  to  ensure  stability. 
Model  results  were  verified  by  water  levels  and  by 
borehole  results.  The  model  was  able  to  simulate 
the  entire  dewatering  process  rapidly  so  that  reme- 
dial steps  could  be  tried  long  before  the  actual 
condition  arose  on  site.  (Seigler-IPA) 
W8 1-04051 


METAGAME  ANALYSIS  OF  THE  GARRISON 
CONFLICT, 

Waterloo    Univ.    (Ontario).    Dept.    of    Systems 

Design  Engineering. 

K.  W.  Hipel,  and  N.  M.  Eraser. 

Water  Resources  Research,  Vol  16,  No  4,  p  627- 

637,  August,  1980.  11  Fig,  2  Tab,  15  Ref. 

Descriptors:  'Decision  making,  'Legal  aspects, 
'Political  aspects,  'Water  rights.  Garrison  Diver- 
sion, Game  theory.  Irrigation,  International  law, 
Systems  engineering. 

Metagame  analysis,  a  game  theory  which  can  be 
used  to  analyze  options  in  real-world  political 
problems,  has  been  used  to  assess  the  political 
feasibility  of  a  water  resource  project.  The  Garri- 
son Diversion  Unit  is  a  partially  constructed  multi- 
purpose water  resource  project  involving  transfer 
of  water  from  the  Missouri  River  Basin  to  areas  of 
North  Dakota  in  the  Hudson  Bay  Basin.  Although 
U.S.  residents  can  expect  major  benefits,  Canadians 
and  some  U.S.  environmentalists  fear  environmen- 
tal damage.  Metagame  analysis  predicts  possible 
feasible  political  solutions  to  the  conflict  as  well  as 
possible  future  developments.  If  the  conflict  retains 
the  format  as  analyzed,  it  is  expected  that  Canada 
will  pursue  legal  action  based  on  the  Boundary 
Treaty.  (Cassar-FRC) 
W81-04109 


HARD    OR    SOFT    ENVIRONMENTAL    SYS- 
TEMS. 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

M.  B.  Beck. 

Ecological  Modelling,  Vol   11,  No  4,  p  233-251, 

February,  1981.  2  Fig,  26  Ref 


Descriptors:  'Systems  analysis,  'Water  quality, 
'Model  studies.  Calibrations,  Forecasting,  Math- 
ematical models.  Environmental  effects.  Lakes, 
Streams. 

This  paper  dicusses  the  state  of  environmental 
modeling  and  the  conflict  between  increasing 
model  size  and  complexity  to  increase  accuracy  vs. 
model  simplification  to  improve  applicability.  In 
'hard'  systems  model  behavior  can  be  confirmed 
with  experiments;  in  'soft'  systems,  such  as  socio- 
economic analysis,  the  results  are  strongly  colored 
by  the  analyst's  opinions.  Water  quality  models  are 
described  as  lying  between  the  2  extremes.  Two 
schools  of  thought  may  develop  with  respect  to 
water  quality  models.  The  proponents  of  the  'hard' 
systems  are  challenged  to  construct  a  meaningful 
picture  of  the  fabric  of  water  quality-ecological 
systems.  The  'soft'  system  thinkers  are  encouraged 
to  predict  only  to  the  degree  that  uncertainties  in 
calibration  and  the  model  allow.  This  paper  argues 
that  there  is  an  intimate  relationship  between  pre- 
diction and  model  calibration.  This  relationship  is 
especially  important  in  accounting  for  uncertainty 
in  the  development  and  use  of  models.  (Cassar- 
FRC) 
W81-04123 


INTEGRATING  COASTAL  ZONE  AND  ELEC- 
TRIC FAaLITY  PLANNING:  WEAK  LINKS  IN 
THE  INSTITUTIONAL  CHAIN, 

Clark  Univ.,  Worcester,  MA. 

D.  W.  Ducsik. 

Coastal  Zone  Management  Journal,  Vol  8,  No  4,  p 

263-288,  1980.  46  Ref. 

Descriptors:  'Coastal  zone  management,  'Power- 
plants,  'Site  selection.  Environmental  effecs,  Plan- 
ning, Regulations,  Water  pollution  prevention. 
Water  quality.  Coasts. 

Direct  interaction  between  coastal  planners  and 
electric  companies  is  necessary  to  successfully  plan 
for  future  energy-related  development  along  the 
coast.  Regulation  of  power  plant  siting  is  compli- 
cated and  in  many  states  is  diffused  across  more 
than  a  score  of  separate  agencies.  The  National 
Oceanic  and  Atmospheric  Administration's  Office 
of  Coastal  Zone  Managemet  (CZM)  requires  that 
states  adopt  a  procedure  which  identifies  likely 
facilities  in  a  timely  manner  and  determines  wheth- 
er they  may  significantly  affect  the  coastal  zone.  A 
procedure  must  also  established  to  determine  the 
relative  merits  of  alternative  sites.  Those  responsi- 
ble for  the  state  CZM  program  should  also  be 
involved  in  the  licensing  aspect.  There  must  be  a 
link  between  government  regulation  of  siting  and 
the  planning  of  utility  companies.  Important  coast- 
al considerations  may  not  be  sufficiently  taken  into 
account  by  utility  planners,  and  state  and  federal 
licensing  authorities  are  not  in  any  position  to 
ensure  that  tradeoffs  made  throughout  the  siting 
process  are  consistent  with  public  as  opposed  to 
purely  private  interests.  Coastal  zone  management 
agencis  are  advised  to  strengthen  their  interface 
with  utilities  and  not  to  limit  their  attention  to 
problems  of  interagency  coordination.  (Small- 
FRC) 
W81-04142 


MINICOMPUTER,  MICROPROCESSOR  AND 
TELECONTROL  APPLICATIONS  TO  A 
WATER  SUPPLY  NETWORK, 

East  Worcestershire  Water  Co.  (England). 

K.  C.  Marlow,  and  F.  Fallside. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  34,  No  6,  p  517-545,  November, 

1980.  6  Fig,  1  Tab,  8  Ref 

Descriptors:  'Computers,  'Water  supply,  'Net- 
work design.  Data  processing,  Automation,  Data 
storage  and  retrieval,  Computer  programs.  Plan- 
ning, Economic  costs.  Water  treatment.  Data  ac- 
quisition, Data  collections.  Maintenance,  Monitor- 
ing, Operating  policies.  Administration,  United 
Kingdom. 

The  East  Worcestershire  Waterworks  Company's 
scheme  for  automating  a  water  supply  network  is 
described,  and  problem  areas,  operational  consider- 
ations, and  future  concepts  are  discussed.   Four 
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possible  approches  for  plant  operation  are:  fully 
manned,  partially  manned,  and  unmanned  plants, 
and  on-line  computer  control.  The  degree  and 
sophistication  of  instrumentation  required  are  in- 
versely proportional  to  the  level  of  station  man- 
ning. The  experience  of  East  Worcester  establishes 
the  economic  viability  and  reliability  of  the  use  of 
minicomputers  and  telecontrol.  Successful  applica- 
tion of  minicomputers  suggests  that  the  use  of  a 
microprocessor  in  a  similar  role  would  be  appro- 
priate. These  could  reduce  existing  equipment 
costs  and  improve  instrument  reliability.  (Titus- 
FRC) 
W81-04165 


TOTAL  ENERGY  CONCEPT  AT  THE  JOINT 
WATER  POLLUTION  CONTROL  PLANT, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic   entry   see   Field   5D. 

W81-04166 


STOICHIOMETRY  AND  KINETICS  OF  BIO- 
LOGICAL WASTE  TREATMENT, 

Notre  Dame  Univ.,  IN. 

R.  L.  Irvine,  J.  E.  AUeman,  G.  Miller,  and  R.  W. 

Dennis. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  7,  p  1997-2006,  July,  1980.  4  Fig,  2 

Tab,  15Ref. 

Descriptors:  *Biological  waste  water  treatment, 
•Mathematical  models,  •Chemical  reactions. 
Model  studies.  Kinetics,  Systems  analysis.  Nitro- 
gen. 

This  paper  presents  a  fundamental  procedure  for 
developing  a  reaction  scheme  (stoichiometry),  haii- 
dhng  kinetic  expressions,  and  reducing  the  biologi- 
cal waste  water  treatment  system  to  important 
reactions  and  kinetics.  Emphasis  is  placed  on  de- 
veloping a  reaction  scheme  that  both  contains  all 
important  reactions  for  a  given  treatment  situation 
and  provides  at  least  a  quahtative  understanding  of 
the  problem,  rather  than  on  accepting  a  scheme 
that  generates  a  quantitative  result  even  though 
critical  information  has  been  excluded.  Incomplete 
knowledge  may  result  in  inadequate  design  and 
confused  operation.  The  procedure  developed  for 
handling  multiple-reaction  systems  is  a  powerful 
and  concise  way  to  translate  technical  insights 
generated  from  both  continuous-flow  and  sequenc- 
ing batch  reactor  systems  for  use  in  either  system. 
Application  of  the  procedure  to  the  specific  case  of 
biological  nitrogen  removal  shows  that  the  reac- 
tion scheme  developed  from  the  sequencing  batch 
reactor  system  helps  to  explain  conflicting  observa- 
tion of  nitrogen  removal  in  continuous-flow  sys- 
tems and  is  directly  applicable  to  the  design  and 
operation  of  both  continuous-flow  and  batch  reac- 
tor systems.  (CarroU-FRC) 
W81-04167 


MONITORING,  MANAGEMENT  AND  CON- 
TROL OF  IRRIGATION  PROJECTS:  THE  EX- 
AMPLE OF  MWEA,  KENYA, 

Wye  Coll.,  Ashford  (England). 

E.  Clayton. 

Water  Supply  and  Management,  Vol  5,  No  1,  p 

107-115,  1981.  1  Fig,  1  Tab,  8  Ref 

Descriptors:  'Irrigation,  'Planning,  Water  supply. 
Water  distribution,  *Kenya,  Management  plan- 
ning. Long-term  planning.  Project  planning.  Water 
management. 

The  major  aim  of  a  project  management  and  con- 
trol system  is  to  make  actual  equal  predicted  per- 
formance. Management  must  strive  to  meet  the 
established  project  objectives  as  long  as  they  con- 
tinue to  be  viewed  as  valid.  Project  control  em- 
braces technical,  personnel,  auditing  and  budgeting 
control.  The  functions  of  project  control  and  man- 
agement are  often  linked,  as  there  is  much  overlap 
between  them.  Control  and  management  depend 
not  only  on  a  staffing  structure  appropriate  to  the 
type  and  size  of  the  project,  but  also  on  the  quality 
of  the  staff  at  all  levels  of  management.  The  short- 
age of  highly  qualified  personnel  is  particularly 
severe  in  rural  sectors  and  on  agricultural  projects. 


Wages  and  salaries  are  frequently  unattractive. 
Project  monitoring  involves  measuring  and  record- 
ing system  activities  in  an  ongoing  manner  so  that 
proper  data  can  be  supplied  to  the  management 
and  control  persons.  Project  monitoring  must  not 
only  include  the  technical  aspects  of  the  system, 
but  should  also  include  monitoring  personnel  per- 
formance. The  monitoring  of  the  project  at  Mwea, 
Kenya,  is  used  as  an  example  of  management  and 
control  in  an  on-going  situation.  (Baker-FRC) 
W81-04258 


THE  INFORMATION  PROBLEM  OF  SOUTH 
INDIAN  IRRIGATION  CANALS, 

Sussex  Univ.,  Brighton  (England). 

R.  Wade. 

Water  Supply  and  Management,  Vol  5,  No  1,  p  31- 

51,  1981.  2  Fig,  2  Tab,  25  Ref. 

Descriptors:  'Irrigation,  'Planning,  Water  man- 
agement. Management  planning,  'India,  Long- 
term  planning.  Project  planning.  Water  supply, 
Water  distribution. 

Problems  confronting  the  operation  of  irrigation 
canals  in  low  income  countries  are  discussed.  Two 
fundamental  irrigation  problems  emerge.  First,  it  is 
difficult  to  determine  the  amount  of  potential  re- 
maining to  be  developed.  Very  often  the  figures 
used  to  evaluate  the  irrigation  program  are  not 
accurate.  Often  the  national  irrigation  statistics  are 
based  on  figures  collected  by  an  agency  which  also 
collects  water  rates  but  is  not  responsible  for  oper- 
ating the  systems.  In  order  to  bring  the  figures  into 
an  acceptable  degree  of  accuracy,  a  major  effort 
may  be  required.  However,  an  even  more  signifi- 
cant problem  is  the  lack  of  proper  management 
over  water  control.  Information  feedback  is  often 
weak  or  blocked  completely.  Principles  based  on 
which  water  controllers  make  decision  are  rudi- 
mentary. The  ability  to  enforce  decisions  is  ex- 
tremely limited  within  relatively  large  units  of 
allocation,  reflecting  a  lack  of  ability  to  control  the 
supply.  Personnel  are  frequently  found  to  have 
responded  to  bribes  for  additional  water,  or  to  be 
lax  on  reducing  waste.  If  progress  is  to  be  made, 
problems  such  as  these  must  be  addressed.  (Baker- 
FRC) 
W8 1-04259 


NEGLECT  OF  O  &  M  IN  IRRIGATION.  THE 
NEED  FOR  NEW  SOURCES  AND  FORMS  OF 
SUPPORT, 

I.  Carruthers. 

Water  Supply  and  Management,  Vol  5,  No  1,  p  53- 

65,  1981.  2  Tab. 

Descriptors:  'Irrigation,  'Planning,  Water  man- 
agement. Management  planning.  Long-term  plan- 
ning. Project  planning,  Water  distribution.  Water 
supply,  'Developing  countries. 

There  is  an  acknowledged  gap  between  the  poten- 
tial and  the  actual  performance  of  development 
projects  in  general  and  of  water  irrigation  projects 
in  particular.  The  reasons  for  this  gap  are  investi- 
gated, with  emphasis  on  assisting  project  staff  in 
the  preparation  of  operation  and  maintenance  pro- 
jects of  various  types  and  in  detailing  the  oper- 
ational and  maintenance  aspects  of  new  irrigation 
projects.  Inadequacy  in  this  area  will  have  a  direct 
impact  on  the  productivity  of  agriculture,  the  cost 
of  the  irrigation  agency,  and  there  will  be  indirect 
effects  on  the  whole  of  the  community  as  well. 
While  it  is  difficult  to  specifically  diagnose  defi- 
ciencies in  the  areas  of  operation  and  maintenance, 
guidelines  for  doing  so  are  offered.  Problems  stem- 
ming from  planning  practices  are  also  delineated. 
An  example  of  95  bottleneck  codes  used  for  report- 
ing problems  in  Pakistan  is  provided.  These  bottle- 
necks arise  in  the  areas  pertaining  to  obtaining 
approval  for  the  system,  release  of  funds,  use  of 
staff  resources,  acquisition  of  land,  designing  and 
cost  estimation,  tender  work,  construction,  ma- 
chinery and  other  materials,  natural  calamities  and 
miscellaneous.  (Baker-FRC) 
W8 1-04260 


A.  Bottrall. 

Water  Supply  and  Management,  Vol  5,  No  1,  p  67- 

79,  1981.  27  Ref 

Descriptors:  'Irrigation,  'Planning,  ♦Water  man- 
agement. Management  planning,  Long-term  plan- 
ning. Project  planning,  Water  distribution.  Water 
supply,  •Developing  countries. 

A  major  cause  of  poor  performance  in  many  of  the 
large  irrigation  schemes  in  parts  of  the  developing 
world  has  been  deficient  managemnt.  This  is  true 
particularly  in  the  operation  of  main  canal  systems. 
Even  though  many  of  these  governments  have 
attempted  to  improve  the  situation,  a  steadfast 
reluctance  has  been  apparent  to  acknowledge  that 
poor  main  system  water  distribution  is  at  the  heart 
of  most  irrigation  managemet  problems.  A  four 
year  comparative  study  has  been  made  of  the  orga- 
nization and  management  of  large  irrigation 
schemes  financed  by  the  World  Bank.  The  evalu- 
tion  calls  for  understanding  the  local  in  which  the 
system  is  to  be  working,  evaluating  performance 
and  potental,  identifying  the  cause  of  performance 
deficiencies,  and  recommending  remedial  action. 
While  specifics  which  need  to  be  examined  will 
vary  from  case  to  case,  the  following  areas  should 
be  examined  thoroughly:  water  distribution,  main 
system  maintenance,  watercourse  support  services, 
and  argicultural  extension.  Some  of  the  most 
common  and  most  important  deficiencies  are  ineffi- 
cient and  inequitable  water  distribution,  lack  of 
formal  representative  farmer  involvement,  ex- 
tremely inadequate  resources  of  finance  and  per- 
sonnel, inadequate  funds  for  operation  and  mainte- 
nance, and  the  fact  that  decision  making  abotit 
irrigated  agriculture  is  often  dominated  by  an  Irri- 
gation Department  with  little  communicaton  to  the 
Agricultural  Department.  (Baker-FRC) 
W81-04262 


IMPROVING  CANAL  MANAGEMENT:  THE 
ROLE  OF  EVALUATION  AND  ACTION  RE- 
SEARCH, 


HOW  NOT  TO  LEARN  FROM  PILOT  IRRIGA- 
TION PROJECTS:  THE  NIGERIAN  EXPERI- 
ENCE, 

Wye  Coll.,  Ashford  (England). 

R.  Palmer- Jones. 

Water  Supply  and  Management,  Vol  5,  No  1,  p  81- 

105,  1981.  30  Ref. 

Descriptors:  •Irriation,  •Planning,  Water  manage- 
ment. Management  planning,^Nigeria,  Long-term 
planning.  Project  planning.  Water  distribution. 
Water  supply.  Irrigation  design. 

Experience  with  irrigation  schemes  in  Nigeria  is 
reviewed.  This  experience  has  demonstrated  cer- 
tain factors  essential  to  the  evolution  of  investment 
patterns  and  management  policies.  Early  in  the 
colonial  period  the  Department  of  Agriculure  in 
Nigeria  undertook  a  pilot  irrigation  project  at 
Kwarre,  north  of  Sokoto.  Although  this  system 
ceased  operation  in  1963,  many  valuable  lessons 
were  learned  from  it.  At  that  time  it  was  viewed  as 
necessary  that  some  form  of  coercion  be  employed 
to  encourage  the  farmers  to  farm  on  the  irrigated 
land.  In  1928  the  view  was  commonly  held  by  the 
Irrigation  Engineer  that  farmers  were  generally 
lazy.  Rather  than  providing  economic  incentives 
for  the  farmers,  economic  penalties  were  imposed 
on  those  who  were  not  willing  to  cultivate  the  land 
up  to  its  potential.  By  the  1950's  irrigation  rules 
were  promulgated  by  the  Native  Authorities.  No 
provisions  were  made  for  farmers  whose  crops 
failed  due  to  the  failure  of  the  water  supply.  Prob- 
lems growing  out  of  technical,  agronomic,  and 
economic  considerations  made  it  difficult  to  en- 
force any  regulations.  Basic  defects  in  the  general 
system  design  were  also  responsible  for  many  of 
the  problems.  The  arrangements  by  which  water  is 
drawn  off,  the  alignment  and  grading  of  the  main 
canal,  and  the  internal  distribution  system  could  all 
have  been  vastly  improved.  Basic  problems  in 
water  management  and  distribution  also  existed. 
(Baker-FRC) 
W8 1-04263 


THE    SOCIOLOGY    OF    IRRIGATION    MAN- 
AGEMENT IN  SRI  LANKA, 

M.  P.  Moore. 

Water  Supply  and  Management,  Vol  5,  No  1,  p 

117-133,  1981.  18  Ref 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6A — Techniques  Of  Planning 


Descriptors:  'Irrigation,  'Planning,  Water  supply. 
Water  distribution,  Training,  Management  plan- 
ning. Long-term  planning,  Project  planning.  Water 
management,  *Sri  Lanka,  Social  aspects,  Asia. 

This  paper  was  designed  to  demonstrate  that  a 
relatively  simple  sociological  analysis  can  be  per- 
formed to  provide  some  insight  into  the  working  of 
a  branch  of  the  public  sevice  an  shed  light  on 
possible  solutions  so  as  to  improve  service  therein. 
There  is  a  great  need  in  Sri  Lanka  to  improve  the 
water  management  program  so  as  to  increase  the 
productivity  of  the  Dry  Zone  in  an  agricultural 
sense.  This  requires  improvement  in  the  large  scale 
irrigation  schemes.  One  area  of  effort  should  be  the 
building  of  a  more  responsible  fanner's  group  in 
Sri  Lanka,  or  several  such  groups.  However,  the 
major  effort  must  come  from  the  irrigation  bu- 
reaucracy in  reforming  its  practices.  Political  inter- 
ference and  inadequate  maintenance  budgets  have 
hurt  the  process  of  the  irrigation  system  in  this 
area.  More  effective  scheduling  practices  are 
needed  along  with  the  installation  and  use  of  water 
measuring  devices,  control  devices  on  all  outlets 
down  to  the  level  of  the  field  channel,  a  program 
of  rotation  of  deliveries  at  the  level  of  main  canals, 
distributaries  and  perhaps  field  channels,  and  a 
monitoring  mechanism  to  report  on  the  field  situa- 
tion. Effective  sanctions  must  be  made  against  cul- 
tivators who  violate  existing  rules.  It  is  extremely 
important  that  personnel  placed  at  managment 
levels  be  trained  carefully  and  thoroughly  in  all 
factors  involved  in  water  management.  (Baker- 
FRC) 
W8 1-04264 


6B.  Evaluation  Process 


LAND       TREATMENT       OF       MUNIOPAL 
WASTEWATER, 

Idaho  Univ.,  Moscow. 

For   primary   bibliographic   entry   see   Field   5G. 

W8 1-03968 


COSTS  FOR  WASTEWATER  TREATMENT, 

Environmental  Protection  Agency.  Chicago,  IL. 
Region  V. 

For   primary  bibliographic   entry   see   Field   5D. 
W8 1-03969 


BMP  CAUSE  AND  EFFECT  RELATIONSHIPS 
BV  SIMULATION, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For   primary   bibliographic   entry  see   Field   5G. 

W81-03972 


FEASIBILITY  STUDIES  FOR  SMALL  SCALE 
HYDROPOWER  ADDITIONS:  A  GUIDE 
MANUAL. 

Hydrologic  Engineering  Center,  Davia,  CA. 
Army  Corps  of  Engineers  Report,  July,  1979.  321 
p,  113  Fig,  42  Tab,  118  Ref 

Descriptors:  'Feasibility  studies,  'Hydroelectric 
power,  'Economic  aspects,  Hydrologic  aspects. 
Safety,  Impoundments,  Financial  feasibility,  Hy- 
droelectric plants,  Damsites,  Stability  analysis, 
Cost-benefit  analysis.  Civil  engineering. 

This  manual  provides  technical  data  and  procedur- 
al guidance  for  the  systematic  appraisal  of  the 
viability  of  potential  small  hydropower  additions. 
It  focuses  upon  the  concepts,  technology,  and  eco- 
nomic and  financial  issues  unique  to  small  hydro- 
power  additions,  and  was  developed  for  use  by 
public  agencies,  public  and  private  utilities,  and 
private  investors.  A  significant  major  positive  fea- 
ture of  small  hydropower  additions  is  that  many  of 
the  important  environmental  issues  have  been  pre- 
viously resolved,  since  the  impoundment  site  exists 
and  is  presently  in  service.  Physical  facilities  can 
be  kept  simple  and  functional,  so  that  implementa- 
tion will  be  possible  in  relatively  short  time  frames. 
Small  hydropower  projects  include  installations 
that  have  15,000  kilowatts  or  less  capacity.  The 
cost  of  fossil  fuels  is  expected  to  continue  to  grow 
and  thus  increase  the  economic  attractiveness  of 


small  hydropower  such  that  within  the  next  10 
years,  upwards  of  2,000  sites  may  warrant  serious 
study  for  implementation.  A  documented  proce- 
dure is  provided  for  performing  a  market  analysis, 
the  economic  feasibility  determination,  and  the  fi- 
nancial feasibility  determination.  Procedures 
needed  to  determine  the  integrity  of  the  existing 
structure  during  the  passage  of  major  flood  events, 
and  to  determine  the  capacity  and  energy  potential 
at  the  site  are  detailed.  Another  prerequisite  to 
serious  consideration  of  a  site  for  a  small  hydro 
addition  is  that  it  be  capable  of  meeting  current 
dam  safety  standards.  Procedures  are  given  for 
selecting  electromechanical  and  civil  features  suit- 
able for  small  hydropower  additions.  (Moore- 
SRC) 
W81-04018 


THE  ROLE  OF  WATER:  ITS  CONTRIBUTION 
TO  RURAL  DEVELOPMENT, 

Water  Development  Corp.,  Salisburg  (Zimbabwe). 
R.  M.  Wild. 

The  Zimbabwe  Rhodesia  Science  News,  Vol  14, 
No  1,  p  15-17,  January,  1980. 

Descriptors:  'Zimbabwe  Rhodesia,  'Rural  devel- 
opment, 'Rural  areas,  'Irrigation  requirements, 
'Water  requirements.  Tribal  lands.  Tourism, 
Urban  planning.  Agricultural  engineering.  Dam 
construction.  Developing  countries.  Future  plan- 
ning, Training,  Decision  making,  Water  conserva- 
tion. 

The  Integrated  Plan  for  Rural  Development  pub- 
lished by  the  Treasury  of  Zimbabwe  Rhodesia  in 
1978,  identifies  eight  objectives  of  rural  develop- 
ment. Water  will  be  the  limiting  factor  in  Zim- 
babwe Rhodesia's  national  development  and,  as 
such,  it  plays  an  important  role  in  all  the  objectives 
of  rural  development.  The  physical  resource  devel- 
opment objective  recognizes  that  large-scale  irriga- 
tion offers  the  greatest  scope  for  bringing  more 
resources  into  production.  The  second  objective, 
agricultural  land  settlement,  requires  the  location 
of  surface  water,  available  underground  water,  or 
a  supply  from  a  large  dam.  The  third  objective, 
tribal  trust  land  development,  will  require  under- 
ground water  from  boreholes  and  wells  and  pro- 
tection and  improvement  of  existing  catchments 
and  waterways.  Urban  development  in  tribal  trust 
lands  will  depend  on  the  development  of  a  reliable 
water  supply  capable  of  future  expansion  at  a 
reasonable  cost.  Growth  and  stability  of  commer- 
cial agriculture  is  almost  totally  dependent  on  well 
managed  irrigation.  Urban  development  in  existing 
centers  and  the  development  of  tourism  are  both 
tied  to  water  supplies  and  both  will  aid  in  rural 
development.  The  eighth  objective  is  to  provide 
adequate  training  and  motivatin  for  irrigators. 
(Seigler-IPA) 
W8 1-04037 


S.O.S.  FOR  MOUNTAIN  CATCHMENTS, 

Forestry  Research  Inst.,  Pretoria  (South  Africa). 

F.  J.  Kruger,  D.  W.  van  der  Zel,  and  R.  H. 

Andrag. 

Ekos  (Pretoria),  Vol  1,  No  1,  p  18-21  and  23-25, 

1980.  11  Fig,  2  Tab. 

Descriptors:  'South  Africa,  'Mountain  catch- 
ments, 'Watershed  management,  'Afforestation, 
Forest  watersheds.  Runoff  volume.  Land  use. 
Future  planning.  Management  planning.  Forestry, 
Protection,  Mathematical  models.  Permits,  Legisla- 
tion, Law  enforcement. 

In  1970  the  Government  of  South  Africa  entrusted 
the  Department  of  Forestry  with  the  necessary 
statutory  powers  to  manage  mountain  catchments 
through  the  enactment  of  the  Mountain  Catchment 
Areas  Act.  South  Africa's  mountain  catchments 
occupy  about  8%  of  the  land  surface  but  yield 
49%  of  the  country's  total  annual  runoff  The 
economic  importance  of  a  catchment's  surface 
water  resources  is  used  to  establish  an  order  of 
priority  among  Mountain  Catchment  Areas.  Affor- 
estation is  limited  in  the  catchment  areas  based  on 
the  calculated  effect  of  timer  plantations  on  runoff 
in  relation  to  downstream  water  demand.  An  affor- 
estation permit  system  recognizes  three  categories 
of  catchments:  category  1,  where  no  afforestation 


is  permitted  because  water  resources  are  already 
full  committed;  category  2,  where  limited  affores- 
tation is  permitted  because  future  water  shortages 
are  anticipated;  and  category  3,  where  afforesta- 
tion is  allowed  to  the  extent  of  causing  a  10% 
runoff  reduction.  To  aid  in  management  decision 
making,  the  Jonkershoek  hydrological  research 
complex  maintains  an  outstanding  research  pro- 
gram on  the  problems  of  catchment  conservation 
covering  the  areas  of  catchment  hydrology,  the 
ecology  of  mountain  lands,  and  research  on  recre- 
ational use.  Extensive  planning,  management,  and 
monitoring  are  used  to  protect  South  Africa's 
mountain  catchments.  (Seigler-IPA) 
W8 1-04039 


TROUT  ON  THE  FARM, 

S.  J.  McVeigh. 

Farmer's  Weekly  (Mobeni  Natal),  p  78-80,  March 

26,  1980.  6  Fig. 

Descriptors:  'Trout,  'Farm  ponds,  'South  Africa, 
'Fish  stocking.  Fish  ponds,  Fish  physiology.  Fish 
establishment.  Fish  eggs.  Spawning,  Bass,  Water 
temperature.  Dissolved  oxygen.  Life  cycles,  Aqua- 
culture,  Aquatic  habitats. 

The  rainbow  trout  and  some  of  the  other  trouts 
have  adapted  well  to  the  warm  conditions  of  of 
South  Africa,  however,  most  farm  dams  are  not 
suitable  for  keeping  trout  and  farmers  should  care- 
fully consider  the  required  habitat  factors  before 
stocking  a  dam  with  trout.  Trout  require  the  clean- 
est and  clearest  conditions  to  survive.  They  are 
primarily  coldwater  fish  and  their  natural  habitat  is 
in  cold,  fast  running  streams  and  rivers.  Spawning 
takes  place  in  winter  at  water  temperatures  of 
about  4  to  8  C.  Many  South  African  rivers  do  not 
have  suitable  spawning  conditions,  but  they  can  be 
stocked  from  hatcheries.  If  water  temperatures  are 
too  high,  the  oxygen  content  of  the  water  will  be 
too  low  for  trout.  The  optimum  water  temperature 
for  trout  is  about  16  to  18C,  beyond  21C  oxygen 
transfer  becomes  increasingly  difficult  for  trout. 
Excessive  acidity  or  alkalinity  can  also  be  a  limit- 
ing factor  for  trout.  Trout,  like  salmon,  can  with- 
stand the  changes  in  salinity  from  freshwater  to 
total  seawater  and  back  again.  If  a  farm  owner's 
conditions  are  not  ideal  for  trout,  he  should  consid- 
er some  other  fish  species  such  as  bass  or  bream. 
(Seigler-IPA) 
W81-04045 


AN  ECONOMIC  ANALYSIS  OF  WETLAND 
PROTECTION, 

Tufts  Univ.,  Medford,  MA. 

F.  R.  Thibodeau. 

Journal  of  Environmental  Management,  Vol   12, 

No    1,   p   19-30,  January,    1981.   5  Tab,   33   Ref. 

Descriptors:  'Wetlands,  'Cost-benefit  analysis, 
•Compensation,  Property  values.  Water  resources. 
Economics,  Charles  River,  Boston,  'Massachu- 
setts, Legal  aspects.  Condemnation  values,  Cities, 
Adjacent  land  owners.  Eminent  domain.  Water 
law.  Nutrients,  Recreation,  Groundwater  availabil- 
ity, Land  appraisals.  Land  reclamation.  Evaluation, 
'Wetland  protection. 

The  economic  value  of  wetlands  in  the  Charles 
River  Basin,  Boston,  Massachusetts,  was  estimated 
at  $153,535  to  $190,009  per  acre,  the  water  supply 
value  accounting  for  $100,730  of  the  total.  Other 
factors  used  in  the  cost-benefit  analysis  were  in- 
creases in  land  value  from  flood  prevention  and 
increased  privacy  for  abutting  land  owners,  pollu- 
tion reduction  potential  (nutrients,  BOD,  and  toxic 
substances),  recreation  and  esthetics,  scientific  and 
special  cultural  interest,  vicarious  consumption, 
and  undiscovered  benefits.  Benefit-cost  ratio,  using 
a  $1,000  per  acre  average  market  value  and  a 
conservative  $150,000  per  acre  benefit  value,  is 
150:1.  Economic  analysis  can  be  used  to  determine 
compensation,  if  any,  that  should  be  paid  to  wet- 
lands property  owners  prevented  from  developing 
their  sites  by  regulations  and  preservation  policies. 
(Cassar-FRC) 
W81-04161 


THE  DESIGN  AND  CONSTRUCTION  OF  BA- 
KETHIN  DAM,  KIELDER  WATER  SCHEME, 
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WATER  RESOURCES  PLANNING— Field  6 
Water  Demand — Group  6D 


Babtie,   Shaw  and  Morton,  Glasgow  (Scotland). 
For  primary  bibliographic  entry  see  Field  8A. 
W8 1-04270 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


WATER  QUALITY  MANAGEMENT  PLANS, 
STATUS,  QUALrrV,  INTEGRATION  AND  IM- 
PLEMENTATION, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 

For  primary  bibliographic  entry  see  Field  5G. 
W8 1-03965 


NEW  CONCEPTS  IN  WATER  METERING 
COSTS, 

R.  M.  Burle. 

Municipal  Engineer  (Johannesburg),  Vol  11,  No  1, 

p  19,  January /February,  1980. 

Descriptors:  'Multijet  Fanwheel  Meters,  'Water 
metering,  *Cost  analysis,  'Decision  making.  South 
Africa,  Maintenance,  Maintenance  costs.  Econom- 
ic aspects.  Water  costs,  User  charges,  Utilities. 

In  selecting  a  water  meter,  three  factors  must  be 
considered:  (1)  purchase  cost  of  the  meter,  (2)  cost 
of  repair  during  service  life,  and  (3)  the  effective 
service  life.  The  cost  of  metering  is  inversely  pro- 
portional to  the  service  life  of  the  meter  so  that  the 
selection  of  a  water  meter  on  the  sole  merit  of  a 
lower  purchase  price  is  not  always  justified.  A 
50%  increase  in  service  life  can  halve  the  cost  of 
metering  assuming  other  factors  are  equal.  The 
harsh  conditions  placed  on  a  meter  in  South  Africa 
such  as  high  TDS  content,  sand  and  grit,  and 
excessive  short-peak  flow-rates,  favor  meters  of  the 
velocity  type.  Although  expensive,  Multijet  Fan- 
wheel  Meters  offer  extended  service  life  which  can 
more  than  offset  their  purchase  price.  These  meters 
also  offer  low  cost  of  repair  since  they  can  be 
recalibrated  at  the  external  calibration  screw.  The 
relatiely  low  cost  cartridge  in  these  meters  can  be 
replaced  in  the  field  without  removal  of  the  meter. 
The  use  of  these  meters  in  Hamburg,  Germany, 
was  justified  without  even  mentioning  their  pur- 
chase prices.  (Seigler-IPA) 
W8 1-04044 


TRY  CAPAOTY  CHARGES  TO  GENERATE 
WATER  UTILITY  CAPITAL, 

T.  Catlin. 

American  City  and  County,  Vol  96,  No  2,  p  61-63, 

February,  1981. 

Descriptors:  'Water  demand,  'Economic  aspects, 
•Water  supply,  Budgeting,  Capital,  Costs,  Finan- 
cial feasibility. 

Utility  managers  are  engaged  in  constant  efforts  to 
reduce  expenditures  and  control  rate  increases.  It  is 
suggested  that  water  utility  capital  might  be  gener- 
ated through  capacity  charges.  Capacity  charges 
are  the  costs  of  investment  in  major  system  compo- 
nents, such  as  transmission,  pumping,  treatment, 
and  source  of  supply  facilities  for  new  customers. 
In  the  past  these  charges  have  been  recovered 
through  water  rates.  It  is  suggested  that  the  con- 
cept of  direct  cost  recovery  be  extended  and  ap- 
plied, with  service  line  and  meter  and  distribution 
system  charges,  to  charging  for  this  required  in- 
crease in  capacity.  This  type  of  charge  is  also 
referred  to  as  a  buy-in  charge.  There  is  no  set 
method  to  determine  the  amount  which  system 
capacity  charges  should  recover.  A  number  of 
alternatives  can  be  used  to  recover  these  costs. 
Some  include  extension  fees,  connection  charges, 
acreage  fees,  and  availability  charges.  Even  so 
these  charges  must  not  be  viewed  as  a  final  or 
complete  answer  to  current  problems.  The  concept 
must  be  applied  with  concern  for  existing  circum- 
stances within  a  given  utility.  (Baker-FRC) 
W81-04117 


6D.  Water  Demand 


J.  Boslough. 

Science  81,  Vol  2,  No  5,  p  26-29,  34-37,  June,  1981, 

15  Fig. 

Descriptors:  'Available  water,  'Water  scarcity, 
•Water  allocation.  River  systems,  'Colorado, 
'Arid  lands,  Irrigation  requirements,  Water  short- 
age. Drought,  Water  deficit.  Resource  allocation. 
Water  requirements.  Irrigable  land,  Irrigation,  Ag- 
riculture, Water  delivery.  Water  demand.  Fore- 
casting, Water  supply,  Urban  planning.  Urban 
areas,  Groundwater  depletion,  'Water  manage- 
ment. 

The  first  installment  of  a  two-part  series  concern- 
ing the  emerging  Western  water  crisis,  is  focused 
upon  the  Colorado  River  system  and  the  arid 
Southwest.  In  the  arid  West,  water  is  more  impor- 
tant than  oil.  There  is  barely  sufficient  water  today 
in  the  Southwest  to  support  the  current  population 
of  close  to  30  million,  which  is  expected  to  double 
by  the  close  of  the  century.  Some  analysts  believe 
that  water  scarcity  will  soon  curtail  growth  in 
Colorado's  Front  Range  and  southern  California. 
Irrigation  projects,  dams,  water  tunnels,  and  aque- 
ducts bring  life  to  over  3.4  million  acres  of  desert 
with  annual  crop  yields  exceeding  a  billion  dollars. 
Without  tunnels  and  desert  aqueducts,  cities  like 
Phoenix,  Denver,  and  Los  Angeles  would  not 
exist.  Energy-development  plans  for  water  use 
appear  too  ambitious,  yet  oil  from  shale  is  a  press- 
ing need.  Groundwater  withdrawal  rate  from  the 
Ogallala  aquifer  will  seriously  affect  present  farm 
irrigation  capability  in  the  near  term.  River  desali- 
nation by  a  Yuma  reverse  osmosis  plant  is  planned 
to  improve  water  quality,  among  other  technologi- 
cal approaches  to  improve  water  yield.  Cloud 
seeding  to  enhance  snowfall  can  seriously  affect 
mountain  hamlets.  Ultimately,  the  growing  Colora- 
do shortfall  could  produce  the  biggest  resources 
crisis  this  country  has  yet  experienced.  (Zielinski- 
IPA) 
W8 1-04034 


USUTU-VAAL  WATER  SCHEME  ON  STREAM, 

Power  and  Plant  in  Southern  Africa  (Johannes- 
burg), p  3-4,  7,  10,  January,  1980.  5  Fig,  2  Tab. 

Descriptors:  'South  Africa,  'Grootdraai  Dam, 
•Vaal  River,  •Water  supply  development.  Dam 
construction,  Sasol  II,  Sasol  III,  ESCOM,  Dam 
design,  Future  planning,  Reservoirs,  Aqueducts, 
Pumping  plants.  Cooling  water. 

The  Usutu-Vaal  Government  Water  Scheme  is 
designed  to  supply  water  to  Sasol  II  and  III  and  to 
ESCOM,  three  large  institutions  essential  for 
South  Africa's  fuel  and  energy  needs.  Sasol  II  and 
III  will  have  an  estimated  water  requirement  of 
200,000  cu  m/d.  ESCOM  expects  a  10.5%  annual 
increase  in  electrical  demand  which  will  increase 
water  demand  for  cooling,  however,  in  the  future 
ESCOM  plans  to  switch  to  drycooling  which  re- 
quires less  water  than  the  currently  used  wetcool- 
ing.  The  first  phase  in  supplying  the  required  water 
is  the  construction  of  the  Grootdraai  Dam  in  the 
Vaal  River.  It  will  have  a  series  of  pump  stations, 
rising  mains  and  canals,  and  gravity  mains  to 
supply  water  to  a  balancing  dam  at  Sasol  II.  An- 
other balancing  dam  at  Trichardt  will  supply  water 
to  ESCOM.  Future  phases  call  for  the  construction 
of  storage  dams  on  the  Ngwempisi,  Hlelo,  and 
Assegaai  Rivers.  The  Grootdraai  Dam  will  have 
an  initial  storage  capacity  of  364  million  cu  m.  It 
will  provide  160.5  million  cu  m  of  water  to 
ESCOM  and  Sasol  II  annually.  Construction 
began  in  1976  with  a  total  estimated  cost  of  R52 
million  for  this  phase  of  the  project.  (Seigler-IPA) 
W81-04038 


RATIONING  A  RIVER, 


A  WEB  OF  WATER  SCHEMES  FOR  THE 
THIRSTY  HIGHVELD, 

Construction  in  Southern  Africa  (Johannesburg) 
Vol   24,   No    12,   p   87-89,   March,    1980.    1    Fig. 

Descriptors:  •South  Africa,  •Komati  Usutu  link 
scheme,  •Electric  powerplants,  *Water  supply, 
•Water  supply  development,  Balancing  reservoirs, 
Reservoir  storage.  Water  requirements.  Pipelines, 
Water  transport,  Conveyance  structures,  Weirs, 
Dams,  Coal  mines.  Water  conveyance. 


The  Komati-Usutu  link  scheme  is  a  $24  million  link 
system  between  the  various  sources  of  water  for 
the  Eastern  Transvaal  power  stations  that  will 
incorporate  pump  stations  an  dpipelines  to  supply 
water  to  the  Duvha  and  Matla  power  stations.  The 
Trichardtsfontein  balancing  reservoir  will  be  used 
to  supply  all  power  stations  except  Camden  in  the 
event  of  an  emergency.  The  Witbank  Dam  will 
provide  an  additional  balancing  storage.  The  use  of 
natural  river  courses  to  transport  the  water 
through  the  important  coalfields  of  the  area  will 
provide  a  water  supply  to  possible  future  power 
stations  and  coal  mines.  The  scheme  is  keyed  on  a 
diversion  weir  on  the  Trichardspruit  that  augments 
water  supplies  to  the  Matla  Power  Station  by  the 
use  of  a  rising  main.  The  weir  will  provide  ap- 
proximately 150,000  cu  m/day.  The  rising  main  is 
capable  of  supplying  330,700  cu  m/day  so  that 
water  can  also  be  supplied  to  Kriel  during  emer- 
gencies. Duvha  is  supplied  by  gravity-fed  water 
from  the  reservoir  at  Hendrina.  A  pump  station  at 
the  Witbank  dam  provides  additional  water  to 
Duvha  through  a  4  km  long  rising  main.  The 
Komati  River  supply  system  will  serve  as  a  backup 
source  for  the  Duvha,  Komati,  Hendrina,  and 
Amst  poer  stations.  (Seigler-IPA) 
W81-04053 


PERCEPTION  INFLUENCES  WATER  CON- 
SERVATION SUCCESS, 

California  Univ.,   Berkeley.   Dept.  of  Social  and 

Administrative  Health  Sciences. 

W.  H.  Bruvold. 

Water  and  Sewage  Works,  Vol  127,  No  2,  p  34-36, 

58,  February,  1980.  4  Tab,  10  Ref 

Descriptors:  •Drought,  •Water  management. 
Social  aspects.  Psychological  aspects.  Conserva- 
tion, Water  use.  Water  use  efficiency.  Water  me- 
tering. Water  rates.  Economic  aspects.  Water 
shortage.  Water  scarcity.  Water  supply,  •Water 
conservation,  California. 

Nine  water  service  districts  were  selected  for  a 
study  to  determine  long-term  water-use  reduction 
resulting  from  emergency  procedures  adopted 
during  the  1975-77  drought  in  California.  Consum- 
ers managed  to  conserve  great  quantities  of  water 
during  this  time,  as  much  as  50%  in  some  cases. 
Economic  incentives  (penalty  charges)  were  re- 
markably effective.  Program  effectiveness  was 
evaluated  by  comparing  water  system  records  for 
the  summers  of  1976  and  1977.  The  percentage 
reduction  based  on  water  district  estimates  exceed- 
ed stated  goals  for  districts  with  rigorous  or  mod- 
erate residential  water  conservation  programs. 
Conservation  goals  for  the  districts  with  mild  pro- 
grams were  not  met.  Rigorous  residential  conser- 
vation can  reduce  use  from  the  range  of  124-160  to 
80  Gpcd  (gallons  per  customer-day).  Incentives  for 
conservation  can  be  applied  by  the  use  of  an  in- 
creasing block-rate  pricing  structure.  This  type  of 
structure  need  place  no  upper  limit  on  the  amount 
used  per  month.  Restrictive  use  rules  would  not  be 
needed.  (Baker-FRC) 
W81-04196 


RESCUE  AT  PECAN  GAP, 

Southwest  and  Texas  Water  Works  Journal,  Vol. 
62,  No.  12,  p  6,  March  981. 

Descriptors:  •Drought,  •Water  supply,  'Disasters, 
•Texas,  Trucking,  Tankers,  Associated  Milk  Pro- 
ducers Incorporated,  Water  shortage,  Peacan  Gap. 

Pecan  Gap,  a  community  in  northeast  Texas,  was 
hard  hit  by  drought  inthe  summer  of  1980.  By 
August  the  lake  which  supplied  water  for  over  200 
families  in  the  area  was  no  longer  usable.  While  a 
long  term  solution  to  the  problem  has  not  yet  been 
reached,  water  for  the  emergency  was  supplied  by 
a  nearby  town,  and  by  cooperation  with  a  milk 
producers'  association  and  volunteer  efforts  on  the 
part  of  the  townspeople.  The  Associated  Milk  Pro- 
ducers have  helped  in  several  disasters  in  Texas, 
using  their  tank  trucks  to  supply  water  to  towns 
whose  supplies  have  been  damaged  by  weather 
emergencies.  (Baker-FRC) 
W81-04236 


LITTLE  ROCK  LOOKS  TO  THE  FUTURE, 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6D — Water  Demand 

Little  Rock  Municipal  Water  Works,  AR. 

G.  S.  Allen. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

62,  No.  1,  p  8,  10,  11,  12,  14,  April,  1980.  4  Fig,  4 

Tab. 

Descriptors:  'Water  resources  development, 
*Water  supply  development,  Institutions,  Water 
requirements.  Water  demand,  'Little  Rock,  Arkan- 
sas, Reservoirs,  Water  treatment,  'Surface  water 
availability.  Water  policy,  Planning,  Water  alloca- 
tion,  Rivers,   Water  costs.  Alternative  planning. 

The  water  system  of  the  City  of  Little  Rock, 
Arkansas,  presently  supplying  about  70  mdg  to  its 
greater  metropolitan  area,  is  planning  a  600%  in- 
crease in  water  demand  in  the  next  100  years. 
Since  further  development  of  groundwater  sup- 
plies is  not  a  viable  alternative,  the  Arkansas  River 
and  Greers  Ferry  Lake  are  under  consideration  as 
future  water  resources.  Although  the  Arkansas 
River  has  a  large  flow,  water  quality  is  variable 
and  sometime  poor,  requiring  expensive  treatment. 
The  Greers  Ferry  Reservoir,  constructed  by  the 
Corps  of  Engineers,  would  involve  reimbursement 
for  capital  and  operation  costs  it  reallocated  for 
water  supply.  Several  potential  new  impoundments 
and  institutional  arrangements  are  under  considera- 
tion to  achieve  and  adequate  water  supply  at  the 
lowest  costs.  Although  additional  water  resources 
are  not  needed  for  30  years,  institutional  organiza- 
tion must  be  developed  early  so  that  planning  may 
proceed  in  the  proper  direction.  (Cassar-FRC) 
W8 1-04237 


O  &  M  DEnaENaES  in  WASTEWATER 
SYSTEMS  CAN  BE  SOLVED, 

Camp,  Dreser  and  McKee,  Boston,  MA.  Manage- 
ment Consulting  Div. 
M.  Lang. 

Water  and  Wastes  Engineering,  Vol  17,  No  1,  p  30, 
32,  January,  1980. 

Descriptors:  Treatment  plants,  'Management  plan- 
ning, Personnel  management,  Operating  policies. 
Mechanical  failure,  'Water  treatment  facilities, 
Waste  water  treatment.  Operation  and  mainte- 
nance. 

Poor  management,  organization,  and  administra- 
tion may  be  a  primary  cause  of  operating  and 
maintenance  deficiencies  in  waste  water  treatment 
plants.  The  usual  failures  are  really  symptoms  of 
managerial  deficiency:  lack  of  process  expertise, 
inept  operators,  poor  design  or  construction,  inad- 
equate personnel  or  supplies,  and  failure  to  imple- 
ment industrial  waste  control.  To  avoid  operation- 
al and  maintenance  failures,  plants  should  be  built 
to  meet  future  demands.  Personnel  must  be  con- 
tinuously trained,  and  management  must  plan 
maintenance  schedules,  safety  procedures,  rational 
inventory  control,  and  timely  procurement  proce- 
dures. Contigency  plans  for  equipment  break- 
downs must  be  developed.  Change  is  inevitable 
and  must  be  planned  for.  Utilities  generally  have  a 
better  record  than  municipalities  in  wastewater 
treatment  because  utility  operation  is  more  man- 
agement oriented.  (Small-FRC) 
W81-04254 


MONITORING,  MANAGEMENT  AND  CON- 
TROL OF  IRRIGATION  PROJECTS:  THE  EX- 
AMPLE OF  MWEA,  KENYA, 

Wye  Coll.,  Ashford  (England). 

For  primary  bibliographic  entry  see  Field  6A. 

W81-04258 


THE  INFORMATION  PROBLEM  OF  SOUTH 
INDIAN  IRRIGATION  CANALS, 

Sussex  Univ.,  Brighton  (England). 

For  primary  bibliographic  entry  see  Field  6A. 

W81-04259 


NEGLECT  OF  O  &  M  IN  IRRIGATION.  THE 
NEED  FOR  NEW  SOURCES  AND  FORMS  OF 
SUPPORT, 

For  primary  bibliographic  entry  see  Field  6A. 
W8 1-04260 


IMPROVING  CANAL  MANAGEMENT:  THE 
ROLE  OF  EVALUATION  AND  ACTION  RE- 
SEARCH, 

For  primary  bibliographic  entry  see  Field  6A. 
W8 1-04262 


HOW  NOT  TO  LEARN  FROM  PILOT  IRRIGA- 
TION PROJECTS:  THE  NIGERIAN  EXPERI- 
ENCE, 

Wye  Coll.,  Ashford  (England). 

For  primary  bibliographic  entry  see  Field  6A. 

W8 1-04263 


THE    SOCIOLOGY    OF    IRRIGATION    MAN- 
AGEMENT IN  SRI  LANKA, 

For  primary  bibliographic  entry  see  Field  6A. 
W81-04264 


6E.  Water  Law  and  Institutions 


UNITED  STATES-CANADA  GREAT  LAKES 
WATER  QUALITY  AGREEMENT  ~  IMPACT 
ON  U.S.  POLICY, 

International  Joint  Commission-United  States  and 
Canada,  Windsor  (Ontario). 
K.  H.  Walker. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,  1980.  p  37-42. 

Descriptors:  'Water  quality,  'International  agree- 
ments, 'International  commissions,  'Great  Lakes, 
Governmental  interrelations.  Water  pollution  con- 
trol. Land  use.  Phosphorus,  Water  quality  stand- 
ards. Urban  drainage,  Nonpoint  pollution  sources. 

Intermittently  since  1912,  the  International  Joint 
Commission  has  undertaken  investigations  to  de- 
termine the  extent  of  pollution  and  degradation  of 
the  CSreat  Lakes.  The  Commission's  1970  report 
provided  a  detailed  assessment  of  water  quality 
and  made  comprehensive  recommendations  for 
action  by  the  Governments  of  Canada  and  the 
United  States;  this  resulted  in  the  Great  Lakes 
Water  Quality  Agreement  of  1972.  The  1972 
Agreement  set  into  motion  three  major  activities: 
the  study  of  water  quality  in  the  Upper  Lakes;  the 
study  of  pollution  from  land  use  activities  in  the 
Great  Lakes  Basin;  and  the  implementation  of  re- 
medial measures  to  mitigate  polluton  from  point 
sources.  The  Great  Lakes  Water  Quality  Agree- 
ment of  1978  reaffirmed  the  determination  of 
Canada  and  the  United  States  to  restore  and  en- 
hance the  water  quality  of  the  Great  Lakes  system. 
Provisions  of  the  agreement  impact  on  United 
States  programs  involving  construction  grants,  en- 
forcement, NPDES  permits,  water  quality  stand- 
ards, phosphorus  control  and  removal,  control  of 
toxics,  urban  drainage,  and  point  and  nonpoint 
sources  of  pollution.  The  Water  Quality  Board  and 
the  Science  Advisory  Board  provide  opportunities 
for  interrelationships  between  the  United  States 
and  Canada  and  between  the  federal,  state,  and 
provincial  governments.  (Moore-SRC) 
W8 1-03963 


STATE/EPA  AGREEMENTS:  A  STATE/FED- 
ERAL PARTNERSHIP, 

Environmental  Protection  Agency,  Chicago  IL. 
Region  V. 
D.  Stringham. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81- 176646, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
009,  September,  1980.  p  43-46. 

Descriptors:  'Water  quality,  'Governmental  inter- 
relations, 'Interagency  cooperation,  'Environmen- 
tal control,  Economic  efficiency,  Great  Lakes, 
Water  pollution  control. 


The  goals  of  the  State/EPA  Agreement  (SEA) 
planning  process  are:  to  make  the  Federal  and 
State  governments  partners  in  determining  prior- 
ities for  State  and  Federal  funding  assistance  and 
technical  assistance;  to  bring  important  environ- 
mental problems  to  the  attention  of  senior  manage- 
ment at  both  the  Federal  and  State  agencies;  and  to 
surface  environmental  problems  that  might  not  be 
covered  by  an  individual  environmental  program 
and  that  may  demand  a  creative  mixing  of  funds 
from  a  number  of  programs.  In  addition,  the 
Agreements  may  be  an  important  vehicle  for  com- 
municating the  direction  of  EPA  and  State  pro- 
grams to  the  public.  For  the  1980  fiscal  year. 
Agreements  have  been  completed  in  all  six  Mid- 
western States.  FY  1981  will  see  Michigan,  Indiana 
and  Ohio  with  Great  Lakes  SEA  issues,  and  New 
York  may  also  develop  a  Great  Lakes  SEA  high- 
light in  connection  with  a  special  regulatory  assess- 
ment, and  broad  scale  intensive  survey  of  the  Niag- 
ara River  in  New  York.  Both  the  draft  Indiana  and 
Ohio  SEA'S  focus  on  special  problems  in  nearshore 
areas  of  the  Great  Lakes,  estuaries,  harbors  and 
beaches  which  are  seriously  degraded  due  to  point 
and  nonpoint  pollution.  In  all  the  State/EPA 
Agreements,  specific  tasks  are  assigned  to  the  State 
and  Federal  partners,  milestone  schedules  are  es- 
tablished, and  funding  and  responsible  party  assign- 
ments are  settled.  (Moore-SRC) 
W8 1-03964 


EPA  REGULATORY/RESEARCH  PROGRAM, 

Environmental  Protection  Agency,  Denver,  CO. 

Region. 

For  primary  bibliographic  entry  see  Field  SB. 

W8 1-03987 


METAGAME  ANALYSIS  OF  THE  GARRISON 
CONFLICT, 

Waterloo    Univ.    (Ontario).    Dept.    of   Systems 

Design  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W81-04109 


EPA  POLICY  ON  LAND  TREATMENT  AND 
THE  CLEAN  WATER  ACT  OF  1977, 
Environmental  Protection  Agency,  Washington, 
DC. 

R,  E.  Thomas,  and  S.  C.  Reed. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  3,  p  452-460,  March,  1980.  3  Tab,  10 

Ref 

Descriptors:  'Environmental  policy,  'Land  dispos- 
al, 'Political  aspects.  Environmental  protection. 
Legislation,  Reclaimed  water.  Municipal  wastes. 
Waste  water  treatment.  Grants,  'Impaired  water 
use.  Costs,  Evaluation. 

The  Environmental  Protection  Agency  policy  and 
construction  grants  program  guidelines  are  dis- 
cussed, and  how  they  relate  to  the  agency's  issu- 
ance of  the  October  1977  policy  statement  on  land 
treatment  of  municipal  waste  waters  is  examined. 
The  history  of  federal  water  pollution  control  leg- 
islation is  recounted,  with  emphasis  on  the  October 
1977  policy  statement,  its  relationship  to  the  Clean 
Water  Act,  and  recent  construction  grants  pro- 
gram guidance  on  land  treatment.  A  November 
1974  memorandum  put  EPA  on  record  as  prefer- 
ring land  treatment  when  cost  effective  and  envi- 
ronmentally acceptable.  AT  the  time  of  the  Octo- 
ber 1977  policy  statement,  EPA  issued  (with  the 
Corps  of  Engineers  and  the  Department  of  Agri- 
culture) the  'Process  Design  Manual  for  Land 
Treatment  of  Municiapl  Waste  water'.  Recycling, 
reclamation,  and  reuse  are  basic  policies  outlined  in 
the  Clean  Water  Act  of  1977.  This  act  offers 
incentives  to  those  who  choose  to  implement  alter- 
native and  innovative  technologies,  including  land 
use.  (Small-FRC) 
W81-04135 


MANAGEMENT  CONTROL  PLAN  FOR  PRO- 
TECTING GROUND- WATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  5G. 
W81-04138 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development— Group  6G 


FLOODPLAIN  REGULATION  IN  ONTARIO: 
AN  ANALYSIS  OF  EXISTING  AND  FRO- 
POSED  POLICY  IN  THE  GRAND  AND 
CREDIT  RTVER  WATERSHEDS, 

Waterloo  Univ.  (Ontario).   Dept.  of  Geography. 

J.  Gardner,  and  B.  Mitchell. 

Journal  of  Environmental  Management,  Vol   11, 

No  2,  p  119-131,  September,  1980.  2  Fig,  2  Tab,  10 

Ref 

Descriptors:  •Regulation,  'Flood  plain  zoning, 
•Watershed  management.  Flood  control.  Flood 
protection.  Legal  aspects,  Flood  plains.  Land  man- 
agement, •Ontario. 

The  evolution  of  floodplain  management  in  Ontar- 
io is  reviewed  since  its  inception  in  the  early 
1940's.  Changes  to  the  floodplain  management  pro- 
gram proposed  in  1977  by  the  Ontario  government 
are  exammed  and  evaluated.  Examples  for  these 
analyses  are  taken  from  the  Grand  and  Credit 
River  watersheds.  One  of  the  proposed  changes 
would  divide  floodplains  into  a  floodway  and  a 
flood  fringe.  On  the  flood  fringe  area  more  exten- 
sive use  of  the  land  would  be  permitted  if  down- 
stream settlement  would  not  be  adversely  affected 
and  provided  regulations  concerning  flood-proof- 
ing were  met.  The  second  change  calls  for  giving 
municipalities  greater  scope  to  allow  the  use  of 
flood  fringe  areas.  The  purpose  of  these  changes  is 
to  allow  increased  but  controlled  development  in 
urban  areas  faced  with  ever-increasing  land  values. 
Problems  arise  in  that  jurisdiction  over  the  riverine 
lands  in  Ontario  would  be  unclear  under  the 
changed  plan.  The  second  problem  concerns  finan- 
cial arrangements,  which  are  biased  toward  struc- 
tural solutions  tending  to  encourage  development 
in  flood-prone  areas.  Due  to  a  general  lack  of 
enforcement  procedures,  questions  arise  concern- 
ing the  manner  in  which  the  use  of  the  land  is  to  be 
carefully  monitored.  (Baker-FRC) 
W81-O4160 


IMPLEMENTATION  OF  ERA'S  MUNiaPAL 
COMPLIANCE  PROGRAM, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Water  Enforcement. 
D.  L.  Guthrie,  G.  R.  Polvi,  and  D.  N.  Lyons. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol.  52,  No.  8,  p  2090-2097,  August,  1980.  5  Tab, 
16  Ref 

Descriptors:  'Municipal  waste  water,  'Waste 
water  treatment,  •Legal  aspects.  Compliance,  Per- 
mits, Water  pollution  control.  Federal  jurisdiction, 
Political  aspects.  Environmental  Protection 
Agency. 

The  Environmental  Protection  Agency  (EPA)  has 
developed  a  National  Municipal  Policy  and  Strat- 
egy (NMPS)  which  is  designed  to  achieve  full 
municipal  waste  water  treatment  compliance  na- 
tionally, to  commit  allotted  Federal  construction 
grant  funds,  and  to  issue  ocean  disposal  permit 
extensions  and  modifications  allowed  by  the  Clean 
Water  Act.  To  meet  these  goals,  the  NMPS  defines 
a  process  for  issuing  extensions  with  enforceable 
compliance  schedules  based  on  grant  funding;  lays 
the  foundation  for  the  coordination  of  grant, 
permit,  and  enforcement  operating  practices;  and 
describes  enforcement  and  grant  actions  as  they 
relate  to  State  Project  Lists.  These  mechanisms 
contain  the  following  our  elements:  (1)  develop- 
ment of  a  municipal  noncompliance  classification 
process;  (2)  provision  of  enforcement/grant  proce- 
dures for  facilities  requiring  treatment  more  strin- 
gent than  secondary;  (3)  introduction  of  a  munici- 
pal referral  priority  system;  and  (4)  authorization 
of  formulation  of  a  municipal  management  system 
to  implement  NMPS.  Despite  large  Federal  munic- 
ipal grant  expenditures,  about  65  percent  of  all 
major  publicly  owned  treatment  works  were  in 
noncompliance  with  municipal  pollution  abatement 
regulations  as  of  July  1,  1977.  The  municipal  man- 
agement system  combines  a  range  of  compliance, 
enforcement,  and  construction  grant  actions  with  a 
system  ranking  candidate  municipalities  for  judicial 
action  in  an  attempt  to  coordinate  national  compli- 
ance efforts.  (CarroU-FRC) 
W81-04171 


THMS  IN  DRINKING  WATER, 


Environmental  Protection  Agency,  Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry  see  Field  5F. 

W81-04195 

A  DISCUSSION  OF  THE  RESPONSIBILITIES 
OF  A  WATER  BOARD  MEMBER, 

Camp,  Dresser  and  McKee,  Inc.,  Boston,  MA. 
Management  Consulting  Div. 
C.  P.  N.  Woodcock,  D.  Laredo,  2nd,,  and  P.  R. 
Brown. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  3,  p  255-263,  September,  1980. 

Descriptors:  •Water  quality  management,  •Water 
districts,  Public  participation.  Professional  person- 
nel. Policy  making,  Financial  feasibility,  Planning, 
Water  management. 

The  implementation  of  policy  and  the  operation  of 
a  water  utility  are  areas  Water  Boards  of  Directors 
cannot  ignore.  These  two  areas  are  important  be- 
cause of  the  escalating  costs  of  providing  safe, 
high-quality  water  at  adequate  pressures,  increased 
consumer  awareness  and  collateral  demands  for 
public  accountability,  growing  awareness  of  the 
limits  of  water  resources,  and  increased  govern- 
ment regulation  of  utilities.  Proper  control  requires 
information,  and  a  capable  Executive  Administra- 
tor is  needed  to  see  that  information  is  presented  to 
the  Directors.  Board  members  can  exercise  their 
responsibility  in  overall  planning,  policy-making, 
and  finance.  Boards  must  be  provided  with  infor- 
mation reports  prepared  by  professional  staff  so 
that  informed  decisions  can  be  made.  (Small-FRC) 
W81-04218 


OKLAHOMA  LOOKS  AHEAD  TO  YEAR  2040, 

Southwest  and  Texas  Water  Works  Journal,  Vol. 
62,  No.  7,  p  5,  October,  1980. 

Descriptors:  •Water  resources  development, 
•Water  requirements,  •Water  transfer,  •Water 
conveyance.  Planning,  Water  supply,  'Oklahoma, 
Sute  governments,  Legal  aspects,  Water  law,  Ar- 
kansas River,  Red  River,  Oklahoma  comprehen- 
sive water  plan. 

The  Oklahoma  Comprehensive  Water  Plan,  au- 
thorized in  1974  and  presently  in  the  process  of 
debate  and  refinement,  will  address  the  state's 
future  water  needs.  Projected  water  use  for  the 
year  2040  is  6.9  million  acre-feet  per  year  (present 
use,  2.4  million  acre-feet  per  year).  Development 
of  resources  to  meet  these  needs  is  estimated  at  1 1 
billion  1978  dollars,  not  including  local  facilities. 
Plans  include  three  conveyance  systems  (from  the 
Arkansas  River  and  the  Red  River  Baoin)  to  con- 
duct water  from  th  eastern  part  of  the  state,  where 
rainfall  average  56  inches  annually  to  the  arid  west. 
This  development  will  compensate  for  th  rapidly 
depleting  Ogallala  Aquifer.  (Casser-FRC) 
W8 1-04242 


as  to  who  had  control  over  what,  for  which  a  very 
poor  system  of  communication  was  responsible. 
Problems  were  also  encountered  in  attempts  to 
pass  needed  legislation  and  secure  funds  for  work 
to  begin.  Many  improvements  and  changes  were 
introduced  into  the  system  as  it  currently  existed. 
Efforts  to  rationalize  administrative  coordination 
at  the  state  and  project  level  are  discussed.  (Baker- 
FRC) 
W8 1-04257 


'AND  THE  WINNERS  ARE...', 

T.  Kish. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2076-2081,  August,  1980. 

Descriptors:  •Secondary  waste  water  treatment, 
•Ocean  dumping,  'Water  quality  standards,  Regu- 
lations, Waivers,  Waste  water  treatment.  Effluents, 
Waste  disposal.  Environmental  protection.  Legal 
aspects. 

Federal  legislation  currently  permits  a  marine  dis- 
charger to  acquire  a  waiver  from  mandatory  sec- 
ondary waste  water  treatment  if  it  can  be  shown 
that  the  effluent  will  not  harm  the  ocean  environ- 
ment. Of  the  70  coastal  communities  which  are 
awaiting  decisions  from  the  U.S.  Environmental 
Protectin  Agency  (EPA)  with  respect  to  waiver 
applications,  56  have  proposed  upgradings  and  14 
have  requested  waivers  on  the  basis  of  existing 
discharges.  The  waiver  applications  are  required  to 
include  a  large  amount  of  information  on  environ- 
mental impact,  plans  for  controlling  toxic  pollut- 
ants, proposed  monitoring  programs,  applicable 
state  water  quality  standards,  and  other  items. 
These  applications  are  both  lengthy  and  costly  to 
prepared,  presenting  a  hardship  for  small  commu- 
nities. Evaluation  of  the  applications  by  EPA  is 
also  time-consuming  and  expensive,  and  appeals  of 
EPA  decisions  are  expected.  Environmentalists  are 
concerned  about  the  potential  for  discharge  of 
toxic  chemicals  from  non-point  sources  into  the 
oceans.  Costs  related  to  the  construction  of  new 
secondary  treatment  facilities  when  waivers  are 
not  granted  or  to  the  construction  of  proposed 
outfalls  or  modifications  when  waivers  are  granted 
may  render  all  decisions  meaningless  due  to  lack  of 
funding.  (Carroll-FRC) 
W8 1-04271 


PRACTICAL  EXPERIENCE  OF  IRRIGATION 
REFORM,  ANDHRA  PRADESH,  INDIA, 

S.  H.  Ali. 

Water  Supply  and  Management,  Vol  5,  No  1,  p  19- 

30,  1981. 

Descriptors:  'Irrigation,  'Planning,  Water  man- 
agement. Legislation,  Management  planning. 
Long-term  planning.  Project  planning.  Legal  as- 
pects. Jurisdiction,  Water  supply.  Water  distribu- 
tion, 'India. 

Irrigation  and  water  management  is  a  significant 
topic  of  discussion  in  Third  World  countries.  Prob- 
lems and  obstacles  encountered  during  attempts  to 
implement  irrigation  reform  in  the  state  of  Andhra 
Pradesh,  India,  are  discussed.  One  of  the  major 
obstacles  encountered  at  the  start  was  in  the  ap- 
pointment of  certain  officials  who,  by  virtue  of  the 
bureaucratic  caste  system  operating  in  the  area, 
were  inappropriate  for  the  task  entrusted  to  their 
authority.  The  inappropriateness  of  the  appoint- 
ments made  it  difficult  and  sometimes  impossible  to 
secure  the  proper  cooperation  needed  to  achieve 
success.  A  second  initial  problem  involved  a  rnis- 
conception  in  the  minds  of  the  people  and  officials 


6G.  Ecologic  Impact  Of 
Water  Development 


FRESHWATER  NEEDS  OF  nSH  AND  WILD- 
LIFE RESOURCES  IN  THE  NUECES-CORPUS 
CHRISTI  BAY  AREA,  TEXAS:  A  LITERATURE 
SYNTHESIS, 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 
Sciences. 

D.  E.  Henley,  and  D.  G.  Rauschuber. 
Available  from  the  National  Technical  Information' 
Service,  Springfield,  VA  22161  as  PB81-211997, 
Price  codes:  A 19  in  paper  copy,  AOl  in  microfiche. 
Fish  and  Wildlife  Service,  Biological  Services  Pro- 
gram, Report  FWS/OBS-80/10,  March,  1981.  434 
p,  197  Fig,  88  Tab,  336  Ref,  3  Append.  14-16-0009- 
77-074. 

Descriptors:  'Water  requirements,  'Wildlife  habi- 
tats, 'Dam  effects,  'Saline  water,  'Environmental 
effects.  River  flow.  Fisheries,  Port  facilities,  'Es- 
tuarine  environment.  Alteration  of  flow.  Runoff, 
Urban  runoff,  Effluents,  Salinity,  Salt  marshes. 
Vegetation,  Fauna,  Ecology,  Growth  stages, 
Nueces-Corpus  Christi  Bay  System(Texas),  Envi- 
ronmental protection. 

The  highly  variable  environment  of  the  Nueces- 
Corpus  Christi  Bay  System  in  Texas  is  subject  to 
many  extremes,  including  the  effects  of  freshwater 
runoff  from  rural  and  urban  areas;  creeks  and 
rivers;  rainfall  directly  on  the  bay  surface;  and 
effluent  return  flows  from  various  industrial,  do- 
mestic, and  agricultural  users.  The  ecological  im- 
pacts of  the  proposed  construction  of  Choke 
Canyon  Reservoir  and  Harbor  Island  Deep-Water 
Port  on  the  Nueces-Corpus  Christi  Bay  System 
were  investigated  with  emphasis  on  the  freshwater 
needs  of  the  System.  The  construction  of  Choke 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6G — Ecologic  Impact  Of  Water  Development 


Canyon  Reservoir  will  reduce  the  amount  of  fresh- 
water inflow  entering  the  Nueces-Corpus  Christi 
Bay  System  from  the  Nueces  River  Basin.  The 
systems  operation  of  Choke  Canyon  Reservoir  and 
Lake  Corpus  Christi  will  reduce  the  average 
annual  inflow  to  the  estuarine  system  by  35%.  An 
inflow/salinity  analysis  showed  that  construction 
of  the  reservoir  will  increase  the  frequency  of  high 
salinities  in  Nueces  Bay.  Salinities  in  Corpus  Chris- 
ti Bay  will  also  increase,  although  to  a  lesser 
extent.  Significantly  increased  salinity  would  prob- 
ably cause  a  shift  in  vegetatio|k  species  to  those 
more  tolerant  of  salinity  in  the  aeltaic  marsh,  and 
the  biomass  of  animal  populations  within  both  the 
marsh  and  seagrass  biotopes  could  be  altered  quali- 
tatively. Reduced  freshwater  inflows  would  prob- 
ably have  an  effect  on  commercial  fisheries  har- 
vests because  of  the  loss  or  alteration  of  suitable 
nursery  areas  for  the  development  of  larval,  post- 
larval,  and  juvenile  forms  of  shellfish  and  finfish. 
(Moore-SRC) 
W81-04019 


A  FUNCTIONAL  CLASSIFICATION  OF  WET- 
LANDS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-04020 


EFFECTS  OF  IMPOUNDMENTS  IN  MARSHES 
ON  WILDLIFE  AND  FISHERIES, 

Louisiana  State  Univ.,  Baton  Rouge.   School  of 
Forestry  and  Wildlife  Management. 
R.  H.  Chabreck. 

In:  Proceedings,  U.S.  Fish  and  Wildlife  Service 
Workshop  on  Coastal  Ecosystems  of  the  South- 
eastern United  States,  Big  Pine  Key,  Florida,  18-22 
February  1980,  Fish  and  Wildlife  Service,  Office 
of  Biological  Services  Report  FWS/OBS-80/79, 
February,  1981.  p  21-29,  15  Ref 

Descriptors:  'Reservoirs,  *Marsh  management, 
•Brackish  water,  'Fisheries,  'Wildlife  habitats.  Sa- 
linity, Water  level.  Coastal  marshes.  Fish,  Water 
birds.  Waterfowl,  Fauna,  Crayfish,  Tidal  effects. 
Marsh  impoundments,  Environmental  effects. 

Marsh  impoundments  of  coastal  areas  control 
water  levels  and  salinities  for  the  purpose  of  wild- 
life habitat  improvement,  aquaculture,  water  stor- 
age for  irrigation  and  industrial  uses,  mosquito 
control,  and  navigation.  Impoundments  catego- 
rized by  water  level  and  salinity  regimes  include 
four  types;  permanently  flooded  with  freshwater, 
manipulated  freshwater,  permanently  flooded  with 
brackish  water,  and  manipulated  brackish  water. 
Each  type  of  impoundment  is  evaluated  in  regard 
to  major  groups  of  sport  and  commercial  wildlife 
and  fish  species  including  waterfowl,  coots,  galli- 
nules,  rails,  wading  birds,  fur  bearers,  alligators, 
freshwater  fishes,  estuarine  fishes,  and  crawfish. 
The  vegetational  and  hydrological  characteristics 
of  coastal  wetlands  are  primary  factors  regulating 
their  value  to  wildlife  and  fisheries  resources. 
Vegetation  produced  on  wetlands  serves  as  the 
primary  food  source  and  often  determines  the 
number  and  species  that  an  area  will  support.  Hy- 
drological factors  such  as  water  salinity  and  tidal 
action  may  affect  species  tolerance  to  a  particular 
habitat  or  regulate  the  means  by  which  access  is 
gained  to  the  area.  (Moore-SRC) 
W8 1-04022 


REDUCED  FRESHWATER  INFLOW  IMPACTS 
ON  ESTUARIES, 

Fish  and  Wildlife  Service,  Austin,  TX. 
N.  A.  Funicelli,  and  H.  M.  Rogers. 
In:  Proceedings,  U.S.  Fish  and  Wildlife  Service 
Workshop  on  Coastal  Ecosystems  of  the  South- 
eastern United  States,  Big  Pine  Key,  Florida,  18-22 
February,  1980,  Fish  and  Wildlife  Service,  Office 
of  Biological  Services,  Report  FWS/OBS-80/79, 
February,  1981.  p  214-219,  20  Ref 

Descriptors:  'Estuarine  environment,  'Salinity, 
'Productivity,  'Reservoir  releases,  'Flow  control, 
•Biota,  Habitats,  Nutrients,  Detritus,  Fish,  Shell- 
fish, Marsh  plants,  Growth  stages. 

Estuarine  productivity  is  closely  related  to  the 
quality,  quantity,  and  timing  of  its  freshwater  in- 


flows. Freshwater  inflows  act  as  a  transport  system 
for  sediments,  nutrients,  and  detritus;  they  increase 
the  amount  of  salinity  habitats  and  hydrologically 
alter  salinity  gradients  deemed  essential  for  coastal 
biota  maintenance.  Decreased  freshwater  inflows 
to  estuaries  can  have  significant  adverse  impacts  on 
the  ecosystem.  Marsh  plants  are  significantly  im- 
pacted by  the  magnitude,  distribution  and  timing  of 
marsh  inundation.  Upstream  reservoir  regulation 
reduces  freshwater  discharges  and  alters  the 
timing,  magnitude,  and  duration  of  marsh  inunda- 
tion. Freshwater  inflow  reductions  affect  pelagic 
shellfish  environments  by  modifying  salinity  and 
nutrients,  and  therefore,  possibly  the  habitats  of 
certain  shellfish  life  stages.  Small  increases  in  salin- 
ities caused  by  reductions  in  freshwater  inflows 
should  not  cause  significant  changes  in  finfish  pop- 
ulations. Site  specific  changes  in  the  secondary  and 
tertiary  bay  margins,  bayous,  and  marshes  are 
likely  to  be  greater  than  changes  in  the  average 
salinities.  The  most  serious  impact  is  likely  to  be 
the  loss  of  suitable  habitats  required  for  most  fin- 
fish in  their  larval  or  juvenile  stages.  (Moore-SRC) 
W8 1-04025 


EFFLUENT  CREATES  AN  OASIS  IN  NEVADE, 

Clark  County  Sanitation  District,  Las  Vegas,  NV. 
For  primary  bibliographic  entry  see  Field  5E. 
W81-04156 


TOXICITY  OF  DISSOLVED  OZENE  TO  FISH 
EGGS  AND  LARVAE, 

Massachusetts  Univ.,  Waltham.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-04176 


ENVIRONMENTAL  ASPECTS  OF  THE  YARE 
BASIN  FLOOD  CONTROL  STUDY, 

Anglian  Water  Authority  (England).  North  and 

Suffolk  River  Div. 

M.  G.  W.  Bell. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  1,  p  66-72,  January,  1981.  1 

Fig,  1  Tab,  9  Ref. 

Descriptors:  'Water  quality,  'Flood  control.  Bar- 
riers, Agriculture,  Land  use.  Surges,  Tidal  effects, 
Environmental  effects,  'Yare  River  Basin,  Recrea- 
tion, Eclogy,  Watershed  management.  Water  con- 
trol. Saline  water  barriers.  Nutrients,  Eutrophica- 
tion.  United  Kingdom. 

The  beneficial  effects  of  the  proposed  Yare  River 
Basin  Flood  Control  program  are  protection  from 
tidal  surges  such  as  occurred  in  January  1953, 
increased  land  for  agricultural  and  grazing  use,  and 
formation  of  vegetation  to  replace  a  disappearing 
macrophyte  population.  Negative  effects,  not  con- 
sidered significant,  include  reduction  in  ground- 
water levels,  increased  nitrogen  input  from  fertiliz- 
er use,  and  elimination  of  tidal  flushing  action 
downstream  of  the  barrier.  This  basin  includes  a 
former  peat  digging,  Broadland,  now  artificially 
drained  and  widely  used  for  water  recreation 
(boating  and  fishing)  and  as  a  water  supply.  Pres- 
ent water  quality  in  this  basin  is  classed  as  unpol- 
luted or  of  doubtful  quality,  the  latter  a  result  of 
the  sluggish  flow  rather  than  any  artificial  pollu- 
tion. (Cassar-FRC) 
W81-04226 


SOME  FACTORS  AFFECTING  THE  DISTRI- 
BUTION AND  ABUNDANCE  OF  THE  TWO 
MELANIAN  SNAILS,  SEMISULCOSPIRA  DE- 
CIPIENS  AND  S.  RETICULATA,  IN  LAKE 
BIWA, 

Hyogo  Prefecture  Environmental  Science  Inst., 
Kobe  (Japan). 

For  primary  bibliographic  entry  see  Field  2H. 
W8 1-04280 


7.  RESOURCES  DATA 
7A.  Network  Design 


WATER  MONITORING  PROGRAM  -  PLAN- 
NING FOR  1981, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 
W.  H.  Sanders,  III. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-176646, 
Price  codes;  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Seminar  on  Water  Quality  Management  Trade- 
offs; Point  Source  vs.  Diffuse  Source  Pollution, 
September  16-17,  1980,  Chicago,  Illinois.  EPA 
Agency  Report  EPA-905/9-80-009,  September, 
1980.  p  293-299. 

Descriptors:  'Monitoring,  'Water  quality  control, 
'Planning,  'Priorities,  Public  health.  Toxicity,  Pol- 
lutants, 'Water  pollution  control.  Effluents,  Qual- 
ity control.  Data  collections. 

Water  monitoring  plans  are  being  developed  in 
EPA  Region  V  based  on  the  renewed  emphasis  on 
the  human  health  aspects  of  water  pollution  con- 
trol, and  an  assessment  of  the  adequacy  of  existing 
monitoring  networks  and  programs  within  the 
Region.  Problem  existing  in  Region  V  include: 
lack  of  information  entered  into  the  STORET  data 
base;  possible  excess  of  fixed  monitoring  stations; 
use  of  intersive  surveys  for  single  programs  rather 
than  multiple  purposes;  and  insufficient  monitoring 
of  toxic  substances  because  of  lack  of  resources. 
The  Basic  Water  Monitoring  Program  is  directed 
to  the  protection  of  the  public  health  through 
monitoring  of  toxic  and  hazardous  sources  of  pol- 
lution, and  the  more  traditional  pollutants.  The 
components  of  the  program  are:  ambient  monitor- 
ing (including  toxic  monitoring),  effluent  monitor- 
ing, intensive  surveys,  biological  monitoring,  qual- 
ity assurance  and  STORET.  (Brambley-SRC) 
W81-03980 


FACTORS  TO  CONSIDER  IN  THE  DESIGN  OF 
A  WATER  QUALITY  MONITORING  NET- 
WORK. 

Colorado  State  Univ.,  Fort  Collins. 
T.  G.  Sanders,  and  R.  C.  Ward. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy.  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  Mar  26-28,  79,  Denver,  CO. 
EPA  Report  EPA-600/9-80-022,  Jun  80.  p  343-354, 
2  Fig,  11  Ref,  OWRT-B-186-COLO(3). 

Descriptors:  'Network  design,  'Monitoring, 
'Water  quality  data,  'Sampling,  Data  acquisition, 
Water  analysis,  Water  quality  management,  Statis- 
tical methods.  River  systems. 

The  five  functions  of  a  monitoring  system  are 
identified  as  sample  collection,  laboratory  analysis, 
data  handling,  data  analysis,  and  information  utili- 
zation. These  functions  must  be  incorporated  in  the 
design  of  a  monitoring  network,  in  which  the 
design  has  three  major  components:  selection  of 
water  quality  variables  to  monitor;  sampling  loca- 
tion; and  frequency.  The  water  quality  variables 
should  be  specified  first  in  new  monitoring  net- 
works, but  can  be  added  into  existing  networks. 
The  location  of  permanent  sampling  stations  in  a 
water  quality  monitoring  network  is  probably  the 
most  critical  aspect  of  the  network  design.  The 
procedure  for  locating  sampling  stations  is  derived 
by  determining  the  centroid  of  a  river  system. 
Once  the  reach  of  the  river  has  been  specified,  the 
specific  point  in  the  reach  may  be  identified  for 
sampling.  This  should  be  in  the  zone  of  complete 
mixing.  The  sampling  frequency  is  determined  by 
the  need  to  have  samples  representative  in  time. 
While  the  frequency  is  often  based  on  professional 
judgement  or  cost  constraints,  there  are  statistical 
procedures  to  specify  sampling  frequency.  It  is 
important  in  network  design  that  all  aspects  of  the 
monitoring  program  should  match  in  terms  of  ac- 
curacy. (Brambley-SRC) 
W8 1-03994 
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RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 


MINICOMPUTER,  MICROPROCESSOR  AND 
TELECONTROL  APPLICATIONS  TO  A 
WATER  SUPPLY  NETWORK, 

East  Worcestershire  Water  Co.  (England). 
For  primary  bibliographic  entry  see  Field  6A. 
W81-04165 


EXPERIENCES  IN  THE  CONTINUOUS  MONI- 
TORING OF  RIVER  WATER  QUALITY, 

Thames  Water  Authority,  London(England). 
D.  C.  Hinge. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  34,  No  6,  p  546-556,  November, 
1980.  3  Fig,  7  Tab,  8  Ref. 

Descriptors;  •Monitoring,  *Water  quality.  Hydro- 
logic  data  collections.  Evaluation,  Operating  costs. 
Laboratory  equipment.  Water  analysis.  Pollutant 
identification.  Ammonia,  Nitrates,  Water  tempera- 
ture. Conductivity,  Suspended  solids,  Telemetry, 
Cost  analysis.  Economic  aspects,  *EngIand. 

Experiences  in  the  continuous  automated  instru- 
mental monitoring  of  river  water  quality  in  Eng- 
land are  described.  Eleven  years'  experience  at  five 
stations  in  the  Lea  Division  indicates  that  satisfac- 
tory results  can  be  obtained  from  commercial 
equipment.  The  performance  of  monitors  is  reliable 
on  rivers  containing  high  proportions  of  good 
quality  sewage  effluent.  Such  monitoring  systems 
require  qualified  technical  staff  and  telemetry  with 
centralized  data  processing.  From  five  stations  the 
cost  per  water  measurement  averages  10  pence; 
laboratory  procedures  cost  twenty  times  more. 
(Titus-FRC) 
W81-04200 


7B.  Data  Acquisition 


THE   USE   OF  COMMUNITY   PARAMETERS 
DERIVED  FROM  ELECTROFISHING 

CATCHES  OF  RIVER  FISH  AS  INDICATORS 
OF  ENVIRONMENTAL  QUALITY, 

DePauw  Univ.,  Greencastle,  IN.  Dept.  of  Zoo- 
logy. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-03984 


EPA'S  QUALITY  ASSURANCE  PROGRAM 
FOR  WATER  AND  WASTE  ANALYSIS, 

Environmental  Monitoring  and  Support  Lab.,  Cin- 
cinnati, OH. 
J.  A.  Winter. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  March  26-28,  1979,  Denver, 
Colorado.  Environmental  Protection  Agency 
Report  EPA-600/9-80-022,  June,  1980.  p  3-11,  5 
Tab,  4  Ref 

Descriptors:  *Water  quality,  'Water  analysis, 
*Water  quality  control.  Standards,  Evaluation, 
Testing  procedures.  Drinking  water.  Samples, 
•Water  quality  standards.  Environmental  protec- 
tion, Agency. 

The  EPA  has  established  a  quality  assurance  pro- 
gram to  assure  that  measurements  of  environmen- 
tal samples  are  reliable,  and  hence,  legally  defensi- 
ble, through  development  and  implementation  of 
uniform  quality  control  procedures.  The  program 
for  water/waste  water  analyses  includes:  develop- 
ment of  manuals  and  guidelines;  provision  of  qual- 
ity control  check  samples  to  within-laboratory 
quality  assurance  programs  for  all  parameters 
under  the  laws;  conducting  formal  method  valida- 
tion studies  for  all  parameters  under  the  laws; 
conducting  performance  evaluation  studies  for  lab- 
oratory approval  and/or  certification;  and  equiva- 
lency of  alternate  test  procedures.  Reference-type 
samples  are  used  in  method  selection  and  valida- 
tion, intralaboratory  quality  control,  and  perform- 
ance evaluation  and  certification.  The  samples 
available  for  water  quality  and  drinking  water 
analyses  and  those  in  preparation  ar  listed.  A  per- 
manent repository  for  these  samples  is  being  estab- 
lished. The  procudures  for  gaining  acceptance  for 


limited  and  nation-wide  use  of  alternate  test  proce- 
dures are  itemized.  (Brambley-SRC) 
W8 1-03986 


BIOLOGICAL  MONITORING  METHODOLO- 
GIES FOR  OIL  SHALE  AREA  SURFACE 
WATERS  WITH  EMPHASIS  ON  MACROIN- 
VERTEBRATE  SAMPLING  TECHNIQUES. 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

W.  L.  Kinney,  C.  E.  Homing,  and  J.  E.  Pollard. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221435, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
In:  Oil  Shale  Symposium;  Sampling,  Analysis  and 
Quality  Assurance,  Mar  26-28,  1979,  Denver,  CO. 
EPA  Rept  EPA-600/9-80-022,  June,  1980.  p  506- 
517,  1  Fig,  17  Ref 

Descriptors:  •Bi6monitoring,  *Oil  shale,  •Environ- 
mental effects,  •Benthic  fauna.  Sampling,  Macroin- 
vertebrates.  Water  pollution  sources.  Coal  mining. 
Statistics,  Riffles,  Water  quality  management, 
•White  River,  Utah,  Colorado. 

There  exists  a  pressing  need  for  reliable  biological 
sampling  methodologies  applicable  to  streams  of 
the  semi-arid  west.  This  is  particularly  relevant  for 
rivers  such  as  the  White  and  Yampa  which  are 
potentially  subject  to  nonpoint  pollution  impact  as 
a  result  of  oil  shale  and  coal  development.  The 
efficiency  of  two  types  of  artificial  substrate  sam- 
plers (basket  and  multiple-plate),  the  Surber  sam- 
pler, and  variations  of  a  traveling-kick  method  was 
evaluated  for  describing  macroinvertebrate  com- 
munities representative  of  the  White  River,  Utah 
and  Colorado.  Basket  samples  provided  the  largest 
number  of  animals  per  sample,  while  the  kick 
method  provided  data  with  the  best  statistical  re- 
producibility. Multiple-place  and  Surber  samples 
provided  highly  variable  results  in  terms  of  the 
number  of  animals  and  taxa  collected.  The  kick 
technique  was  effective  in  riffle  areas  where  the 
bottom  fauna  was  particularly  sparse  and  where  a 
prohibitive  number  of  Surber  of  multiple-plate 
samples  would  be  required  to  adequately  describe 
the  benthic  community.  The  advantage  of  biologi- 
cal monitoring  in  providing  a  mechanism  for  the 
integration  of  conditions  between  sampling  peri- 
ods, and  the  need  to  incorporate  biological  compo- 
nents into  comprehensive  water  quality  monitoring 
programs  are  noted.  (Brambley-SRC). 
W8 1-03997 


CONTINUOUS  MONITORING  OF  ANIONS  IN 
FEEDWATER  BY  ELECTRICAL  CONDUCTIV- 
ITY, 

Illinois  State  Water  Survey,  Urbana. 

R.  W.  Lane,  F.  W.  Sollo,  and  C.  H.  Neff. 

In:  Water  and  Steam-Their  Properties  and  Current 

Industrial  Applications.  Straub,  J.  and  Scheffler, 

K.,   editors.   Pergamon   Press,   Oxford   and   New 

York,   p  672-679,    1980.   4  Fig,   5   Ref,   Append. 

Descriptors:  •Steam  turbines,  •Measuring  instru- 
ments, •Anions,  *Feedwater  treatment.  Steam, 
Turbines,  Acidic  water.  Chlorides,  Sodium,  Sul- 
fate, Condensates,  Corrosion,  Deterioration, 
Cracks,  Water  quality.  Monitoring. 

Deposits  of  chloride,  sulfate,  and  sodium  in  large 
utility  turbines,  and  the  occurrence  of  stress  corro- 
sion cracking  of  turbine  blades,  have  determined 
limits  of  steam  purity  at  <  5  ppb  for  each  of  these 
constituents.  Monitoring  steam  impurities  in  once- 
through  boilers,  where  many  of  the  turbine  failures 
have  occurred,  can  be  done  most  effectively  by 
sampling  the  feedwater.  This  method  replaces  the 
more  complicated  method  of  sampling  steam  efflu- 
ent, since  the  dissolved  impurities  essentially 
remain  dissolved  throughout  the  system,  including 
in  the  steam  effluent.  This  report  describes  two 
newly  designed  instruments  to  monitor  the  feed- 
water:  a  Feedwater  Analyzer  to  measure  anion 
conductivity  accurately  and  at  low  temperatures, 
and  a  portable  Condensate-Electric  Reboiler  to 
detect  condenser  leakage.  Using  these  instruments, 
changes  can  be  observed  during  actual  plant 
changes  in  operation.  Usually  a  norm  is  estab- 
lished, and  when  gradual,  sudden  and/or  contin- 
ued rises  in  conductivity  occur  they  can  be  traced 


to  a  particular  unit.  Much  of  the  corrosion  or 
deposits  in  turbines  occur  during  start-up  or  shut- 
down. With  this  knowledge,  alterations  in  those 
procedures  can  be  prescribed.  A  computer  pro- 
gram is  given  for  calculating  the  ammonia  and 
carbon  dioxide  in  pure  water  systems  of  varied  pH, 
conductivity,  and  temperature.  (Garrison-Omni- 
plan) 
W8 1-04028 


U  FINGERPRINTS  IN  GROUNDWATER, 

For  primary  bibliographic  entry  see  Field  2F. 
W8I-04041 


DISPERSION   COEFFICTENT  OF  THE   KOE- 
BERG  AQUIFER, 

For  primary  bibliographic  entry  see  Field  2F. 
W8 1-04042 


SOME  PRELIMINARY  OBSERVATIONS  ON 
THE  SUBMERGED  AQUATIC  ZOSTERA  CA- 
PENSIS  SETCHELL, 

University   of  Durban-Westville   (South   Africa). 

Dept.  of  Botany, 

For  primary  bibliographic  entry  see  Field  2L. 

W81-04056 


NOTE  ON  THE  TIME  TO  FLOOD  EXCEE- 
DANCE, 

Waikato  Univ.,  Hamilton  (New  Zealand).  Dept.  of 

Earth  Sciences. 

W.  E.  Bardsley. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  395-399, 

February,  1981.  1  Tab,  5  Ref 

Descriptors:  •Flood  recurrence  interval.  Dams, 
Hydrology,  Poisson  distribution.  Mathematical 
studies,  *Flood  data,  Flood  flow,  Model  studies. 
Flow  magnitude. 

A  simple  non-parametric  approach  is  outlined 
which  will  allow  one  to  calculate  the  expected 
lifetime  of  a  'permanent'  structure  in  a  river  envi- 
ronment, assuming  that  that  structure  will  be  de- 
stroyed or  seriously  damaged  by  a  flood  greater 
than  some  critical  magnitude.  The  statistical  meth- 
ods employed  in  this  approach  are  well  known  but 
do  not  appear  to  have  been  used  before  to  handle 
flood  data.  This  approach  is  concerned  with  a 
specified  flow  magnitude,  above  which  problems 
will  develop,  and  confidence  bounds  which  are 
always  stated  with  respect  to  a  single  return 
period.  This  is  in  contrast  with  the  extreme  value 
approach,  which  yields  a  relationship  between 
flow  magnitude  and  return  period  over  a  range  of 
values.  However,  this  latter  technique  requires  a 
record  of  annual  maxima  to  be  available,  and  these 
maxima  are  assumed  to  follow  one  of  the  extreme 
value  distributions.  (Baker-FRC) 
W8 1-04073 


THE  APPLICATION  OF  GAMMA-RAY  AT- 
TENUATION TO  THE  DETERMINATION  OF 
CANOPY  MASS  AND  CANOPY  SURFACE- 
WATER  STORAGE, 

University   of  Strathclyde,    Glasgow   (Scotland). 

Dept.  of  Applied  Physics. 

B.  Olszyczka,  and  J.  M.  Crowther. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  355-368, 

February,  1981.  4  Fig,  2  Tab,  21  Ref 

Descriptors:  •Canopy,  •Water  storage.  Surface 
water.  Trees,  Forests,  Gamma  radiation.  Hydrol- 
ogy,  Measuring  instruments,   *Gamma  radiation. 

The  feasibility  of  using  a  nuclear  method  to  make 
non-destructive  measurements  of  both  fresh 
canopy  mass  and  canopy  surface-water  storage 
was  investigated.  The  gamma-ray  attenuation 
method  was  employed.  The  agreement  between 
the  measured  and  weighed  estimates  of  the  mass 
per  unit  area  of  dry  foliage  within  the  sampled 
volume  indicated  that  the  exponential  attenuation 
equation  for  gamma  rays  can  indeed  be  applied  to 
an  inhomogeneous  absorber  such  as  foliage.  If  the 
foliage  remains  fixed,  uncertainties  in  the  gamma- 
ray  estimates  of  mass  per  unit  are  of  foliage  for  any 
one  beam  path  are  determined  by  counting  statis- 
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tics,  and,  in  the  case  of  foliage,  by  the  choice  of 
attenuation  coefficient.  In  this  experiment  uncer- 
tainties in  counting  statistics  were  small.  The  ex- 
periment to  determine  the  usefulness  of  this 
method  was  conducted  for  Sitka  spruce  of  average 
height  12  m.  The  canopy  was  saturated  artificially 
with  water,  and  a  canopy  storage  capacity  of  2.4 
mm  was  estimated.  (Baker-FRC) 
W8 1-04074 


LYSIMETER  FOR  MEASURING  ARID-ZONE 
EVAPOTRANSPIRATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agricultural  Engineering. 

T.  W.  Sammis. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  385-394, 

February,  1981.  5  Fig,  1  Tab,  12  Ref 

Descriptors;  *Lysimeters,  'Soil  water,  Soil  mois- 
ture meters.  Moisture  meters.  Soil  physical  proper- 
ties. Moisture  content.  Moisture  availability,  Hy- 
drologic  budget.  Hydrology,  *Evapotranspiration, 
*Arid  zone. 

The  detailed  design  and  construction  phases  of  the 
original  monolith  hydraulic  weighing  system  lysi- 
meter  are  described,  along  with  information  on  the 
inherent  difficulties  encountered  and  the  modifica- 
tion and  conversion  of  the  lysimeter  to  the  elec- 
tronic transducer  assembly.  The  monolith  weigh- 
ing lysimeter  used  gave  a  high  degree  of  sensitiv- 
ity, approaching  that  of  the  more  complex  and 
costly  beam-balance  lysimeter.  The  transducer 
package  remained  in  continuous  operation  for  over 
a  year  with  no  malfunctions.  The  sensitivity  of  the 
transducer  package  and  time  response  are  very 
good.  Data  gathered  using  the  monolith  weighing 
lysimeter  compared  favorably  with  the  soil-mois- 
ture balance  data  obtained  from  neutron  probe 
measurements.  Under  the  extreme  temperature 
conditions  encountered  in  the  desert  environment, 
the  design  as  described  functioned  well.  (Baker- 
FRC) 
W8 1-04080 


THE  WEATHER  REPORT  PREDICTS  RAIN, 

New  Haven  City,  CT. 

H.  F.  Goetz,  Jr. 

Water  and  Wastes  Engineering,  Vol  17,  No  1,  p 

39-40,  January  1980.  2  Fig,  1  Tab. 

Descriptors:  'Frequency  analysis,  'Graphical  anal- 
ysis, 'Rainfall,  Rainfall  intensity.  Rainfall  distribu- 
tion. Meteorological  data  collection,  'Connecticut. 

Frequency  analysis  was  used  to  estimate  rainfall  in 
Connecticut.  Graphs  have  been  compiled  of  the 
rainfall  frequency  curves  which  establish  relation- 
ship between  total  rainfall,  duration  of  rain,  and 
frequency  of  rainfall.  When  a  storm  occurs,  the 
amount  of  rainfal  and  the  time  period  can  be 
determined,  and  the  rainfall  frequency  curves  can 
be  used  to  rate  the  storm  in  terms  of  its  meteoro- 
logical frequency.  Intensity-duration  graphs  based 
upon  frequency  analysis  by  the  method  of  extreme 
values  were  plotted.  This  type  of  graph  relates 
three  variables:  rainfall  intensity,  return  period  or 
frequency,  and  duration  or  time  of  concentration, 
for  the  New  Haven,  Connecticut,  watershed.  Ex- 
amples reveal  that  the  storm  may  have  only  one 
return  period  in  terms  of  meteorological  data, 
while  the  same  storm  may  result  in  a  number  of 
return  periods  of  varying  severity  depending  upon 
the  time  of  concentration  of  the  individual  water- 
shed. Also,  since  the  intensity  ranking  of  storms 
does  not  consider  the  areal  pattern  of  storms,  it 
may  not  give  the  same  results  as  obtained  from  a 
frequency-discharge  curve  for  a  particular  water- 
shed. (Small-FRC) 
W8 1-04 145 


THE  POTENTIAL  OF  SATELLITE  AND  AIR- 
CRAFT REMOTE  SENSING  TECHNIQUES  TO 
MARINE  AND  COASTAL  POLLUTION  MONI- 
TORING 

Dundee  Univ.  (Scotland).  Tay  Estuary  Research 

Center. 

J.  A.  Charlton. 

Progress  in  Water  Technology,  Vol  12,  No  4,  p 

687-693,  1980.  1  Fig  12  Ref 


Descriptors:  'Remote  sensing,  'Satellite  technol- 
ogy, 'Measuring  instruments.  Surveying  instru- 
ments. Microwaves,  Ocean  waves,  Water  level  re- 
corders, 'Water  pollution.  Monitoring,  Coastal 
waters,  Suspended  sediments.  Chlorophyll,  Water 
temperature. 

Satellite  data  which  is  useful  to  the  marine  scientist 
is  discussed,  including  that  of  the  Seasat  A  and 
Numbus  7  satellites,  which  carried  delicate  oceano- 
graphic  instruments.  The  instruments  used  were 
developed  as  part  of  the  space  program  and  in- 
clude optical  instruments  which  receive  radiation 
from  the  earth  as  well  an  others  which  work  on  a 
radar  principle  and  detect  microwaves.  The 
Nimbus  7  carried  a  coastal  zone  color  scanner, 
which  is  a  multi-spectral  scanner  used  to  quantify 
suspended  sediments,  chlorophyll,  yellow  sub- 
stances, and  sea  surface  temperature.  The  Seasat  A 
carried  a  synthetic  aperture  radar,  which  looks  at 
sea  surface  level  differences.  The  data  gathered  has 
been  used  to  develop  algorithms.  The  detection  of 
oil  slicks  has  been  attempted,  although  aircraft 
seem  more  suitable  for  this  because  of  the  relative- 
ly small  size  of  the  slicks.  Problems  with  the  pres- 
ent systems  include  the  fact  that  only  the  upper 
layer  of  the  ocean  is  'seen'  by  the  instruments  and 
that  cloud  cover  can  interfere  with  many  of  the 
instruments.  (Small-FRC) 
W8 1-04206 


APPLICATION  OF  A  SIMPLE  DIAGNOSTIC 
CLOUD  MODEL  TO  THE  20  MAY  1977 
STORMS  OVER  THE  OKLAHOMA  MESO- 
NETWORK, 

Wisconsin  Univ. -Milwaukee. 

S.  U.  Park,  and  D.  N.  Sikdar. 

Tellus,  Vol  32,  No  4,  p  326-339,  1980.  15  Fig,  22 

Ref 

Descriptors:  'Model  studies,  'Storms,  Rainstorms, 
Heat,  Vortices,  Clouds,  Cloudbursts,  Energy, 
Rainfall  distribution.  Forecasting,  'Oklahoma,  Me- 
teorological data  collections. 

The  purpose  of  this  study  was  to  investigate  the 
modification  of  the  preassigned  mass  distribution 
function  and  making  use  of  conservation  quantities. 
The  storm  situation  existing  on  20  May  1977  was 
used  as  the  study  case.  Using  this  severe  storm  the 
average  mesoscale  environmental  properties  such 
as  mass,  moisture  and  vorticity  that  produce  heavy 
rain  have  been  computed.  The  vertical  distribu- 
tions of  the  apparent  heat  source  and  the  moisture 
sink  in  the  storm  complex  were  similar  to  those 
found  in  tropical  regions.  A  large  apparent  vorti- 
city sink  was  found  in  the  upper  divergent  layer 
which  cannot  be  explained  by  the  vertical  trans- 
port of  vorticity  due  to  the  cumulus-convection 
mechanism  alone.  The  rainfall  estimated  by  the 
condensation  rate  of  the  cloud  model  presented 
agrees  fairly  well  with  that  observed  on  the 
ground.  The  total  energy  of  the  storm  system  was 
largely  supportd  by  the  latent  heat  release.  (Baker- 
FRC) 
W81-04232 


EVALUATION  OF  IONIC  STRENGTH  AND 
SALINITY  OF  GROUNDWATERS:  EFFECT  OF 
THE  IONIC  COMPOSITION, 

Intitule   of  Agricultural   Chemistry,   Ban   (Italy), 
M.  Polemic,  S.  Bufo,  and  S.  Paoletti. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  6, 
p  809-814,  1980.  6  Tab,  18  Ref 

Descriptors:  'Ions,  'Salinity,  'Groundwater, 
Water  analysis.  Chemical  analysis.  Chemical  prop- 
erties, Conductivity,  Mathematical  studies.  Dis- 
solved solids,  Water  quality,  'Electrolytic  conduc- 
tivity. 

A  simple,  rapid  method  was  developed  to  measure 
ionic  strength  and  salinity  of  groundwater.  Re- 
quired parameters  are  electrolytic  conductivity 
and  total  solute  concentration.  These  are  used  in  an 
empirical  equation  which  holds  over  a  wide  con- 
centration and  composition  range.  A  simplified 
form  of  this  equation  is  used  to  determine  ionic 
strength  from  conductance  and  colligative  meas- 
urements. The  ratio  of  ionic  strength  to  total  solute 
molar  concentration  indicates  the  ratio  of  bivalent 
to  monovalent  ions.  (Cassar-FRC) 


W8 1-04284 
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DYNAMIC     MODELING     OF     INDUSTRIAL 
WASTE  WATER  TREATMENT  PLANT  DATA, 

Union  Carbide  Corp.,  South  Charleston,  WV. 
For  primary  bibliographic  entry  see  Field   5D. 

W81-04173 


DISTRIBUTION  SYSTEM  MAPS  AND  RE- 
CORDS, 

Tulsa  City  Dept.  of  Water  and  Sewer,  OK. 

A.  J.  Hamlett,  Jr. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

62,  No.  9,  p  19-20,  December,  1980  3  Fig. 

Descriptors:  'Mapping,  'Water  distribution.  Urban 
mapping,  Data  collections.  Hydrants,  'Tulsa, 
Oklahoma,  'Water  supply  systems.  Water  mains. 

Accurate,  simple,  flexible  maps  are  necessary  for 
proper  management  of  a  water  distribution  system. 
The  Tulsa,  Oklahoma,  system  currently  contains 
1,663  miles  of  mains,  11,000  fire  hydrants,  and 
123,000  meters.  The  present  mapping  system  is 
described  in  detail.  Recorded  on  an  atlas  system 
using  sheets  16  inches  by  31  inches,  scale  1  inch  to 
200  feet,  copies  are  maintained  for  use  by  key 
personnel.  Fire  hydrant  maps  use  a  scale  of  1  inch 
to  600  feet,  and  large  distribution  main  maps,  1 
inch  to  2,000  feet.  (Cassar-FRC) 
W8 1-04235 


THE  STRUCTURE  AND  WORK  OF  THE  DOE/ 
NWC  STANDING  COMMITTEE  OF  ANA- 
LYSTS, 

Department  of  the  Environment,  London  (Eng- 
land). Water  Pollution  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W8 1-04274 
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USUTU-VAAL  WATER  SCHEME  ON  STREAM, 

For  primary   bibliographic   entry   see   Field   6D. 

W8 1-04038 


SETTLEMENT  OF  A  COMPACTED  UNSATU- 
RATED EARTH  EMBANKMENT, 

University   of  the   Witwatersrand,   Johannesburg 
(South  Africa). 

For   primary   bibliographic   entry   see   Field   8D. 
W8 1-04043 


MASSIVE  COOLING  TOWERS  FOR  MIGHTY 
DUVHA, 

Construction  in  Southern  Africa,  Vol  24,  No  12,  p 
31,  March,  1980.  2  Fig. 

Descriptors:  'South  Africa,  'Cooling  towers, 
'Electric  power  production,  'Coal,  'Concrete 
construction,  Electric  power  plants.  Cooling 
water,  Cost  analysis.  Piles,  Foundations,  Contracts, 
Civil  engineering,  Duvha  Power  station. 

Work  is  in  progress  on  the  last  three  cooling 
towers  at  Duvha  power  station  in  South  Africa, 
one  of  the  two  largest  coal-fired  power  stations  in 
the  world.  The  towers  will  have  a  diameter  of  1 14 
m  at  ringbeam  with  a  height  of  147  m.  The  station 
will  have  six  generating  sets,  each  rated  at  600  mw, 
for  a  total  installed  capacity  of  3,600  MW.  LTA 
Civil  Engineering  has  a  R7  million  subcontract  for 
the  construction  of  the  final  three  towers.  LTA's 
usual  construction  time  of  12  months  from  ring- 
beam  to  top-out  of  the  shell  should  have  all  three 
towers  completed  by  February  1984.  LTA  has 
done  R50  million  of  work  at  Duvha  including  the 
construction  of:  various  foundations  and  sub-foun- 
dations, blowdown  sumps,  control  and  computer 
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rooms,  offices,  ash  line  plinths,  and  many  other 
facilities.  Construction  began  in  March  1976  and  is 
scheduled  for  completion  in  December  1983.  A 
floating  inertia  block  mass  will  be  used  to  prevent 
transmission  of  mill  vibrations.  Duvha's  natural 
draught  cooling  towers  will  be  second  in  size  only 
to  those  at  Sasol  Two.  Concrete,  reinforcement, 
framework,  and  excavation  quantities  are  given  for 
both  the  main  station  and  the  cooling  towers. 
(Seigler-IPA) 
W81-04O48 


SIMULATING  SEA  WATER  INTRUSION, 

For  primary  bibliographic  entry  see  Field  6A. 
W8 1-04051 


MEMBRANE  ENSURES  DRAKENSBERG'S  IN- 
TEGRITY, 

For   primary  bibliographic   entry   see   Field    8G. 
W81-04052 


A    WEB    OF    WATER    SCHEMES    FOR    THE 
THIRSTY  HIGHVELD, 

For   primary   bibliographic   entry   see   Field   6D. 
W8 1-04053 


THE  HYDRAULIC  EFFECT  OF  FILTER  MA- 
TERIALS AROUND  GAPPY  NON-IDEAL 
FIELD  DRAINS, 

Rothamsted     Experimental     Station.     Harpenden 

(England).  Dept.  of  Physics. 

E.  G.  Youngs. 

Agricultural  Water  Management,  Vol  3,  No  1,  p 

17-34,  1980.  11  Fig,  13  Ref. 

Descriptors:  *Subsurface  drains, 

•Filters, 'Hydraulic  radius.  Mathematical  equa- 
tions. Natural  water  table,  Hydrgulic  permeability. 
Permeability  coefficient,  'Drainage  programs, 
Drainage  systems. 

A  general  method  is  presented  whereby  bounds 
can  be  placed  in  the  effective  drain  radii  of  gappy 
non-ideal  drains  surrounded  by  cylindrical  filters. 
The  mathematical  solution  given  by  Widmoser 
(1966)  is  used  for  drain  pipes  with  longitudinal  slits 
for  unfiltered  drains.  Kirham's  solution  is  used  for 
drain  pipes  with  circumferential  opening.  For  both 
drain  types,  the  effect  of  the  filter  thickness  on 
water-table  heights  in  drainage  situations  is  consid- 
ered. These  solutions  are  specifically  for  an  enve- 
lope of  a  filter  material  of  uniform  hydraulic  con- 
ductivity surrounding  the  gappy  drain.  Upper  and 
lower  calculated  bounds  for  the  effective  radius 
were  used  to  calcuate,  by  the  hodograph  method, 
lower  and  upper  bounds  for  the  effective  maximum 
water-table  height  for  parallel  lines  of  drain  pipes 
installed  in  an  infinitely  deep  soil.  It  is  shown  that 
the  maximum  water-table  height  in  drained  land  is 
much  lower  in  the  presence  of  a  filter  more  perme- 
able than  the  soil  surrounding  a  gappy  non-ideal 
drain.  Also,  a  thin  filter  of  high  hydraulic  conduc- 
tivity relative  to  the  soil  is  hydraulically  more 
beneficial  than  a  thicker  filter  of  hydraulic  conduc- 
tivity only  slightly  more  than  that  of  the  soil. 
(Small-FRC) 
W8 1-04 1 39 


OUTFALL  SYSTEMS  CAN  ACHIEVE  SAFE  EF- 
FLUENT LEVELS, 

North  Carolina  State  Univ.  at  Raleigh. 

F.  Y.  Sorrell. 

Water  and  Wastes  Engineering,  Vol  17,  No  3,  p 

30-31,  35,  36,  March,  1980.  5  Fig,  7  Ref. 

Descriptors:  *Outfall  sewers,  'Hydraulic  equip- 
ment, *Flow  discharge.  Design  criteria,  Flow  ve- 
locity. Flow  control.  Diffusion,  Effluents. 

An  analysis  of  internal  diffuser  flow  demonstrated 
that  a  desired  effluent  level  can  be  attained  by 
correct  design  of  the  layout  of  an  outfall  system. 
The  diffuser  utilizes  the  momentum  of  the  dis- 
charge so  as  to  maximize  mixing  between  the  efflu- 
ent and  ambient  waters.  If  the  effluent  density  is 
different  from  the  ambient  water  density,  the  re- 
sulting buoyancy  can  also  be  used  as  a  driving 
force.  For  optimum  operation,  the  flow  rate  out  of 


individual  diffuser  ports  should  be  uniform  along 
the  entire  length  of  the  diffuser.  Also,  the  flow 
velocity  in  all  sections  inside  the  diffuser  should  be 
high  enough  to  prevent  deposition  of  any  residual 
particles  remaining  after  treatment.  Total  head  loss 
supplied  by  pump  energy  should  be  as  small  as 
possible.  Water  intrusion  should  be  prevented,  and 
the  diffuser  should  be  easy  to  clean.  Discharge 
velocity  out  of  ports  should  be  larger  than  the 
internal  flow  velocity,  as  a  high  discharge  velocity 
is  needed  to  promote  mixing.  Thus,  the  sum  of  all 
port  areas  downstream  of  any  point  in  the  diffuser 
must  be  less  than  the  diffuser  pipe  area.  (Small- 
FRC) 
W81-04155 


SAFETY  OF  RESERVOIRS, 

North  West  Water  Authority  (England). 

N.  Hoyle. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  1,  p  73-79,  January,  1981. 

Descriptors:  'Water  law,  'Reservoirs,  'Safety, 
Dam  failure.  Legislation,  Inspection,  Damage, 
Rupturing,  Lakes,  Hazards,  Water  storage.  Flood 
damage,  Deterioration,  Operation  and  mainte- 
nance. United  Kingdom. 

British  statutes  concerning  reservoir  safety  and 
responsibility  for  damages  are  described  in  the 
Reservoirs  (Safety  Provisions)  Act  1930  and  the 
Reservoirs  Act  1975.  The  older  statute  is  con- 
cerned with  inspection  requirements  (every  10 
years)  and  the  records  required  (drawings,  annual 
statement,  and  weekly  water  levels).  The  newer 
act  requires  a  qualified  civil  engineer  to  continu- 
ously monitor  the  reservoir's  safety  status. 
Common  deficiencies  and  defects  in  older  reser- 
voirs are:  outlet  pipes  embedded  in  embankment  or 
ground,  not  in  a  tunnel;  no  valve  near  the  reservoir 
end  of  a  draw-off  pipe;  insufficient  means  of  lower- 
ing water  level  in  an  emergency;  and  inadequate 
spillway  capacity.  Improper  maintenance  can 
cause  the  following  conditions:  inoperable  pen- 
stocks and  valves,  non-water-tight  draw-off  wells, 
cracks  in  masonry  structures  and  tunnels,  embank- 
ment settlement  or  deformation,  seepage,  and  leak- 
age. (Cassar-FRC) 
W8 1-04224 


PROPER  WATER  MAIN  INSTALLATION, 

Oklahoma  City  Dept.  of  Water,  OK. 

A.  Blakely. 

Southwest  and  Texas  Water  Works  Journal,  Vol 

62,  No  7,  p  6-7,  October,  1980.  4  Fig. 

Descriptors:  'Pipelines,  'Conduits,  'Trenchs, 
Safety,  'Installation,  Water  distribution.  Water 
conveyance.  Highways,  Excavation,  Ditches,  Con- 
veyance structures,  'Water  mains. 

Proper  installation  of  water  mains  starts  with  thor- 
ough preparation  of  tools  and  materials.  Trenches 
are  customarily  dug  30  inches  deep  in  mild  cli- 
mates and  6  inches  below  the  frostline  in  cold 
climates,  allowing  a  6  to  12  inch  clearance  on  each 
side  of  the  pipe.  Proper  handling  of  pipe  during 
installation  involves  using  a  hoist  for  lifting  and 
avoiding  dragging,  rolling,  and  bumping  the  pipes. 
Safety  and  sanitary  precautions  must  be  observed. 
For  example,  careful  cleaning  of  tools  and  pipes, 
preventing  groundwater  and  litter  from  accumulat- 
ing in  the  trench,  closing  pipe  ends,  and  proper 
pipe  sealing  and  sterilization.  Boring  is  normally 
required  at  railroad  crossings,  major  highway 
crossings,  highways  or  streets,  and  under  drive- 
ways. (Casser-FRC) 
W8 1-04241 


DESIGNING  FOR  ARID  CLIMATES, 

Taylor  (John)  and  Sons,  London  (England). 

D.  G.  M.  Roberts,  and  P.  A.  Banks. 

Water  and  Sewage  Works.  Vol   127,  No  1,  p  59, 

January,  1980. 

Descriptors:  'Arid  climates.  Fouling,  Odor  con- 
trol. Temperature  effects.  Waste  water  treatment. 
Hydrogen  sulfide,  Sand.  'Design  criteria,  'Sewer 
systems. 


Special  problems  encountered  when  designing 
sewage  systems  for  arid  locations  include  foul 
sewage  and  fouled  processes  and  machinery. 
Sewage  can  reach  a  temperature  of  35  deg  C  and 
quickly  become  septic.  Also,  low  per  capita  water 
consumption  makes  the  sewage  strong  and  reduces 
flows.  The  resulting  emission  of  hydrogen  sulfide 
can  cause  severe  corrosion  of  concrete  and  asbes- 
tos-cement pipes.  Problems  can  be  minimized  by 
avoiding  turbulence  of  the  sewage  or  using  forced 
ventilation.  Also,  epoxy  coatings  can  be  added  to 
the  insides  of  precast  and  in-situ  concrete  sewers. 
In  areas  of  windblown  sand,  extremely  efficient  air 
filters  are  essential  to  avoid  fine  particle  dust  prob- 
lems in  the  system.  In  activated  sludge  processes, 
windblown  sand  can  enter  moving  machinery  and 
cause  increased  bearing  wear.  Sand  can  also  quick- 
ly fill  small  treatment  lagoons.  Extended  aeration 
requires  high  power  costs,  but  produces  less  sludge 
than  conventional  plants.  (Small-FRC) 
W81-04253 


THE  DESIGN  AND  CONSTRUCTION  OF  BA- 
KETHIN  DAM,  KIELDER  WATER  SCHEME, 

Babtie,  Shaw  and  Morton,  Glasgow  (Scotland). 
G.  Rocke. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  34,  No  6,  p  493-516,  November, 
1980.  7  Fig,  2  Tab. 

Descriptors;  'Dams,  'Reservoir  operation,  'Pro- 
ject planning.  Water  yield,  'Dam  design.  Dam 
construction,  Site  selection.  Water  storage.  Fisher- 
ies, Reservoir  stages,  Spoil  disposal.  Quarries, 
Planning,  Projections,  Regional  development. 
Costs,  Recreation,  United  Kingdom. 

Bakethin  Dam  is  a  small  structure  that  was  de- 
signed for  rapid  construction,  to  regulate  short 
term  water  yield  from  the  North  Tyne  River  and 
to  provide  amenities  in  conjunction  with  the  long 
range  water  supply  project,  the  Kielder  Dam.  It 
was  constructed  by  the  Northumbrian  Water  Au- 
thority on  Forestry  Commission  lands.  The  history 
of  the  planning  process,  including  costs  and  recre- 
ational considerations,  is  described.  Topography, 
geology,  hydrology,  materials  of  construction,  and 
meteorology  are  then  discussed,  followed  by  pro- 
posed and  final  designs.  During  the  ten  year  period 
since  the  feasibility  study,  many  of  the  planning 
considerations  and  the  economic  climate  have 
changed.  (Titus-FRC) 
W8 1-04270 


8C.  Hydraulic  Machinery 


PELTON  POWER  FROM  THE  PAST, 

S.  Fiske. 

Farmer's  Weekly  (Mobeni  natal),  p  17,  19-21,  Feb- 
ruary 27,  1980.  9  Fig. 

Descriptors:  'Hydroelectric  plants,  'Hydroelectric 
power,  'Electric  power  production,  'Pelton 
wheels,  Francis  reaction  alysis.  Legislation. 

Michael  Cotterrell,  from  the  Thomas  River,  near 
Cathcart  in  the  eastern  Cape,  South  Africa,  is 
successfully  building  small-scale  hydroelelctric 
power  plants.  He  began  by  redesigning  the  old 
Pelton  wheel  on  his  farm.  His  revision  used  only 
680  liters/minute  with  a  49  m  head  and  generated 
2.2  kVa,  enough  for  his  farm  and  home  needs.  He 
has  also  built  plants  for  neighbors  including  a  1.3 
kVa,  the  smallest  he  has  build  to  date.  Most  of  the 
plants  he  is  currently  building  operate  at  something 
in  excess  of  70%  efficiency.  Instead  of  using  found- 
ry cast  cups,  he  now  casts  the  wheel  cups  on  his 
farm  and  is  making  them  out  of  fiberglass.  The 
normal  machine  has  only  five  bearings  and  is  not 
damaged  by  'running  dry'.  Cotterrell  is  also  de- 
signing larger  plants  for  villages  exempt  from  the 
legislation  preventing  farmers  from  selling  electric- 
ity. Farm  plants  of  up  to  15  KW  are  permissible 
and  can  be  used  wherever  there  is  enough  fall  to 
power  them.  Cotterrell  is  also  working  with  the 
Francis  reaction  turbine,  a  turbine  that  revolves  on 
a  vertical  axis  like  a  top.  Small  hydroelectric 
power  plants  are  cheap  to  install  and  operate  and 
save  about  Rl,200/year  in  fuel  costs.  (Seigler-IPA) 
W8 1-04047 
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Field  8— ENGINEERING  WORKS 
Group  8C — Hydraulic  Machinery 

FLOW  AND  LOAD  VARIATIONS  AT  WASTE 
WATER  TREATMENT  PLANTS, 

Ross,  Saarinen,  Bolton  and  Wilder,  Fort  Lauder- 
dale, FL. 

For  primary  bibliographic  entry   see  Field   5D. 
W81-04184 


EMPLOYMENT  OF  SUBMERSIBLE  PUMP- 
ING UNITS, 

Thames  Water  Authority,  London  (England). 
D.  R.  Dibben,  and  R.  G.  Purchase. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  35,  No  1,  p  59-65,  January,  1981. 

Descriptors:  ♦Submersible  pumps,  'Pumps,  •Elec- 
tric motors.  Instrumentation,  Automation,  Water 
conveyance.  Impellers,  Operation  and  mainte- 
nance. Corrosion  control. 

The  40-year  history  of  submersible  is  described. 
Descendants  of  the  vertical  spindle  pump  with 
squirrel  cage  motor,  the  dry-winding  motor  and 
the  wet-winding  motor  operate  successfully  with 
proper  operation  and  maintenance.  Non-corroding 
materials  have  made  submersible  nearly  impervi- 
ous to  corrosion,  but  it  is  necessary  to  use  stainless 
steel  replacement  nuts  and  bolts.  Motor  cables  may 
use  fungus-resistant  sheating  such  as  butyl  rubber, 
poly-chloropropylene  or  chTorosulfonated  polyeth- 
ylene. Other  plastics  are  used  for  impeller  and 
bearings.  Overhaul  periods  suggested  are  40,000  to 
45,000  hours  for  continuously  run  pumps  and  less 
for  on-off  operation.  Submersible  pumps  have 
proved  reliable,  with  reduced  building  costs,  bettr 
flexibility,  and  better  mobility  than  conventional 
pumps.  (Cassar-FRC) 
W81-04188 


8D.  Soil  Mechanics 


SETTLEMENT  OF  A  COMPACTED  UNSATU- 
RATED EARTH  EMBANKMENT, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa). 

G.  E.  Blight,  G.  H.  H.  Legge,  and  G.  W. 
Annandale. 

The  Civil  Engineer  in  South  Africa  (Johannes- 
burg), Vol  22,  No  2,  p  25-29,  February,  1980.  9 
Fig,  16  Ref 

Descriptorsr  •Embankments,  •Earth  dams,  *Soil 
mechanics,  'Soil  engineering.  Settlement,  Soil 
properties,  Soil  structures.  Soil  stability.  Reser- 
voirs, Mathematical  models.  Projections,  Forecast- 
ing, *Zambia. 

In  1978,  twenty  years  after  the  completion  of  the 
Mita  Hills  dam  near  Kabwe,  Zambia,  a  reanalysis 
of  the  settlement  was  performed  using  the  original 
soil  test  data  but  more  modem  computational  pro- 
cedures. Results  show  that  the  understanding  of 
the  mechanics  of  unsaturated  soils  was  poor  in 
1956/57  when  the  first  settlement  analysis  was 
made.  The  analysis  procedures  used  than  were 
perfectly  sound  except  the  role  of  water  load  in 
producing  settlement  was  not  recognized.  There 
are  three  components  of  settlement  of  an  embank- 
ment of  compacted  unsaturated  soil:  (1)  instanta- 
neous compression  during  loading,  (2)  time-de- 
pendent consolidation  during  construction,  and  (3) 
post-construction  consolidation  settlement.  Only 
post-construction  consolidation  settlement  appears 
as  a  settlement  of  the  crest  of  the  embankment 
itself  The  original  settlement  analysis  predicted  a 
post-construction  settlement  of  735  mm  or  60% 
more  than  the  observed  settlement,  if  settlement 
resulting  from  water  loads  is  discounted.  The  1978 
analysis  over  estimated  the  settlement  by  only 
14%.  The  improved  accuracy  results  more  from 
computational  improvements  than  from  an  in- 
creased knowledge  of  soil  mechanics.  (Seigler- 
IPA) 
W8 1-04043 


8F.  Concrete 


CARRY  ON  FLOATING, 

Leslie  (Robert)  and  Partners. 
G.  J.  Van  der  Meulen. 


Construction  in  Southern  Africa  (Johannesburg) 
Vol  24,  No  10,  p  22-24,  January,  1980.  4  Fig,  1 
Tab,  1  Ref. 

Descriptors:  •Construction  methods,  •Reservoir 
construction,  •Concrete  construction,  •Concrete 
technology,  •Precast  concrete.  Floating,  Construc- 
tion costs.  Construction  joints.  Roofs,  Construction 
materials,  Erection,  Water  storage.  Reservoir  stor- 
age. Storage  tanks. 

A  new  25  Ml  capacity  service  reservoir  was  built 
for  the  Bellville  Municipality  using  a  technique 
first  developed  in  1976  for  floating  the  concrete 
reservoir  roof  into  place.  The  diameter  of  the 
reservoir  is  63  m  with  a  height  of  approximately  8 
m.  Construction  was  done  by  HSK  Contracting  at 
a  tender  price  of  R5 15, 133.22,  with  a  completion 
time  of  1 1  months.  HSK  cast  a  flat  slab  roof  on  the 
floor  of  the  reservoir  and  floated  it  into  position  on 
top  of  support  columns  while  the  reservoir  was 
being  filled  for  the  first  time.  Once  floated  to  the 
top,  the  roof  was  rotated  through  60  degrees, 
lowered  onto  the  columns,  and  the  water  drained 
out.  The  openings  for  the  columns  were  sealed 
with  precast  concrete  slabs.  Lateral  buckling  was 
prevented  by  limiting  movement  to  15  mm  in  any 
direction.  Permanent  form  work  was  used  to  com- 
plete the  edge  of  the  roof  slab  and  seal  the  joint 
between  the  roof  and  the  slab.  This  technique 
allows  the  construction  of  the  walls  and  roof  to 
proceed  space  so  that  construction  time  and  over- 
head are  reduced.  It  also  allows  the  owner  to  start 
using  water  as  soon  as  the  roof  is  in  place,  even 
while  the  last  finishing  touches  are  being  made. 
(Seigler-IPA) 
W8 1-04054 


8G.  Materials 


CONVERTING  ROCK  TRICKLING  HLTERS 
TO  PLASTIC  MEDIA;  DESIGN  AND  PER- 
FORMANCE, 

Brown  and  Caldwell,  Walnut  Creek,  CA. 

For  primary   bibliographic   entry   see  Field   5D. 

W81-04011 


MEMBRANE  ENSURES  DRAKENSBERG'S  IN- 
TEGRITY, 

Construction  in  Southern  Africa  (Johannesburg) 
Vol  24,  No  12,  p  24-25,  27,  29,  March,  1980.  3  Fig. 

Descriptors:  *Plastics,  'Drakensberg  pumped  stor- 
age scheme,  'Erosion  control,  •Tunnel  linings, 
•Tunnel  construction.  Pumped  storage.  Electric 
power  production.  Waterproofing,  South  Africa, 
Mudstone,  Concrete  construction,  Hypershield, 
Physical  properties. 

Approximately  26,000  sq  m  of  non-flammable  plas- 
tic membrane  was  used  to  line  the  two  1.5  km 
headrace  tunnels  of  the  Drakensburg  Pumped 
Storage  Scheme  to  prevent  erosion  of  the  mud- 
stones  that  are  found  along  parts  of  the  tunnels. 
The  tunnels  are  horseshoe-shaped  with  equivalent 
diameters  of  6  m.  Although  the  tunnels  will  be 
lined  with  concrete,  cracking  is  inevitable  and 
water  jetting  through  the  cracks  would  erode  the 
mudstones.  Various  lining  systems  were  considered 
and  it  was  concluded  that  a  plastic  membrane  at 
the  rock/concrete  interface  would  be  the  most 
effective  and  least  expensive  solution.  Gundle  Plas- 
tics supplied  the  membrane  under  the  anme  Hyper- 
shield. Hypershield  was  manufactured  in  a  thick- 
ness of  up  to  2.5  mm  and  in  widths  of  up  to  5.8  m 
so  that  jointing  would  be  minimized.  Hypershield 
is  a  three-ply  laminate  made  of  a  2  mm  thick  fleece 
padding  that  is  welded  between  the  1.5  mm  thick 
Orange  Hypershield  waterproofing  membrane  and 
the  slip  sheet.  It  has  a  tensile  strength  of  14.5  MPa 
with  a  tear  strenght  of  104  N.  Wastage  was  low  as 
the  membrane  was  supplied  in  predetermined 
lenghts.  (Seiged-IPA) 
W81-04052 


YOUR  STORAGE  PROBLEM'S  SILVER 
LINING  COULD  BE  MADE  OF  FLEXIBLE 
PVC, 

For  primary  bibliographic   entry  see   Field   5G. 


W81-04n8 

FLEXIBLE  MEMBRANE  LININGS  PROVIDE 
AN  ENGINEERING  SOLUTION, 

For  primary  bibliographic  entry  see  Field   5G. 
W81-04119 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


THE  TUG-OF-WARS  IN  ENVIRONMENTAL 
ENGINEERING  EDUCATION, 

T.  Kish. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  2,  p  143-148,  February,  1981.  3  Fig,  2 

Ref. 

Descriptors:  'Education,  •Environmental  engi- 
neering. Civil  engineering.  Industrial  development, 
Engeering,  Training,  Engineering  college  degrees. 

The  number  of  students  enrolled  in  graduate  stud- 
ies programs  for  water  and  waste  water  engineer- 
ing decreased  from  1972  to  1975  and  rose  slightly 
from  1975  to  1978.  The  number  of  undergraduates 
enrolled  in  4-year  environmental  engineering  pro- 
grams has  recently  been  increasing  due  to  industri- 
al demand.  The  number  of  advanced  degrees  in 
this  field  has  probably  declined  due  to  withdrawal 
of  funding  for  pollution  control  training  programs. 
Individuals  holding  advanced  degrees  in  environ- 
mental engineering  are  needed  by  both  industry 
and  the  universities.  Approximately  35%  of  all 
new  PhD's  are  foreigners  who  return  to  their 
native  countries  after  their  degrees  are  complete.  A 
report  by  the  Aemrican  Society  of  Civil  Engineers 
Conference  on  Civil  Engineering  Education  stated 
that  many  new  engineers  lack  practical  job  skills. 
As  the  national  trend  for  reindustrialization  and 
updating  of  technological  deficiencies  continues, 
the  need  to  educate  more  students  in  these  fields 
will  increase.  (Geiger-FRC) 
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Camp,  Dresser  and  McKee,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field   5D. 
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LOUISIANA  SEES  TO  TRAINING  IN  AD- 
VANCE OF  CERTIFICATION, 

Peoples  Water  Service  Co.,  Inc.,  Bastrop,  LA. 
C.  Porter. 

Southwest  and  Texas  Water  Works  Journal,  Vol 
62,  No.  5,  p  8-10,  August,  1980.  3  Tab. 

Descriptors:  •Training,  'Certification,  'Water 
treatment,  Waste  water  treatment,  'Louisiana, 
Education,  Organization,  college  courses. 

Certification  for  water  and  waste  water  operators 
working  in  systems  serving  over  500  persons  in 
Louisiana  became  mandatory  on  July  12,  1972. 
Training  courses  are  available  in  the  form  of  work- 
shops, college  courses,  regional  meetings,  technical 
sessions,  and  conferences  sponsored  by  universities 
and  organizations.  Three  categories  of  water  oper- 
ators and  two  for  waste  water  operators,  each  with 
four  classes,  were  established,  as  well  as  certifica- 
tion requirements  and  examination  procedures. 
(Cassar-FRC) 
W8 1-04240 


MONITORING  DISCHARGES, 

Louisiana  Tech  Univ.,  Ruston. 

B.  E.  Price. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

61,  No.  11,  p  9-10,  February,  1980. 

Descriptors:  'Trainig,  •Analytical  techniques, 
'Pollutant  identification.  Education,  Louisiana, 
Waste  water  treatment,  Water  treatment,  'Nation- 
al Pollutant  Discharge  Elimination  System,  Regul- 
tions,  'Louisiana  Tech  University. 
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The  substantial  monitoring  program  specified  by 
the  National  Pollutant  Discharge  Elimination 
System  requires  use  of  the  analytical  methods  pub- 
lished in  the  December  1,  1976,  Title  40,  Code  of 
Federal  Regulations  Part  136,  'Guidelines  Estab- 
lishing Test  Procedures  for  the  Analysis  of  Pollut- 
ants.' Personnel  in  Louisiana  desiring  training  in 
these  methods  may  take  th  Basic  Laboratory  Skills 
course  developed  by  EPA  and  taught  at  Louisiana 
Tech  Univesity.  This  course  is  designed  to  train 
inexperienced  personnel  for  chemical  laboratory 
work.  Three  other  courses  are  in  the  planning 
stages-Basic  Parameters  for  Municipal  Effluents 
(BOD,  conforms,  pH,  etc.).  Nutrients  (COD,  N 
and  P),  and  Metals  Analysis  (B,  Cu,  Fe,  Hg,  Na, 
Zn).  In  addition,  Louisiana  Tech  provides  water 
and  waste  water  training  courses  for  operators, 
plant  managers,  and  support  personnel.  (Cassar- 
FRC) 
W8 1-04243 
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PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
lA.  Properties 


LONGITUDINAL  MIXING  OF  HEATED 
WATER  IN  OPEN-CHANNEL  FLOW, 

Iowa  Univ.,  City.  Inst,  of  Hydraulic  Research. 
J.  Grimm-Strele,  and  W.  W.  Sayre. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231862, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Report,  June,  1980.  161  p  24  Fig,  3  Tab,  29  Ref,  2 
Append.  OWRT-C-3140(No  3692)(4). 

Descriptors:  'Research  priorities,  'Longitudinal 
mixing,  'Hydraulic  research,  'Thermal  diffusion, 
'Buouancy  effects,  'Dispersion  coefficient,  Veloc- 
ity variations,  Logarithimic  velocity  distribution. 
Neutrally-buoyant  tracer.  Experimental  curves, 
Lagrangian  properties,  Densimetric  Froude 
number,  Two-dimensional  flow.  Three-dimension- 
al flow.  Instantaneous  plane  source.  Buoyancy- 
related  phenomena. 

A  laboratory  flume  was  specially  designed  and 
constructed,  and  was  used  to  study  the  longitudinal 
dispersion  of  heated  water  in  an  open  channel.  An 
instantaneous  heated  water  source,  uniformly  dis- 
tributed over  the  cross  sections,  was  measured  at 
various  points  downstream  of  the  source.  The  side 
of  the  flume  were  smooth,  but  gravel  was  glued  to 
the  bottom  to  produce  turbulence.  Three-dimen- 
sional effects  were  found  to  be  important.  Velocity 
variations  in  the  lateral  direction  increased  the 
ambient  flow  dispersion  coefficient  almost  three- 
fold over  the  theoretical  value  for  a  two-dimen- 
sional flow  with  a  logarithmic  velocity  distribu- 
tion. The  most  important  buoyancy-related  phe- 
nomenon was  a  significant  increase  of  the  initial 
convective  period,  and  a  delay  of  the  onset  of  the 
final  diffusive  period,  of  the  longitudinal  dispersion 
process.  With  appropriate  scaling  factors,  all  ex- 
perimental curves  approximated  the  corresponding 
relation  for  a  neutrally  buoyant  two-dimensional 
flow.  Lagrangian  turbulence  properties  permitted 
rapid  estimates  of  the  dispersion  coefficient.  Scal- 
ing factors  and  lagrangian  quantities  both  depend- 
ed on  the  initial  Froude  number.  (Mullen-IPA) 
W8 1-04307 


CHANGES  IN  THE  DISCHARGE  CHARAC- 
TERISTICS OF  THERMAL  SPRINGS  AND  FU- 
MAROLES  IN  THE  LONG  VALLEY  CALDERA, 
CALIFORNIA,  RESULTING  FROM  EARTH- 
QUAKES ON  MAY  25-27, 1980, 
Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

M.  L.  Sorey,  and  M.  D.  Clark. 
Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$3.25,  microfiche  $3.50.  Geological  Survey  Open- 
File  Report  81-203,  (1980).  22  p,  3  Fig,  3  Tab,  10 
Ref. 

Descriptors;  'Thermal  springs,  'Earthquakes, 
'Flow  characteristics.  Flow  measurement.  Turbi- 
dity, Hot  springs,  Hydrothermal  studies.  Monitor- 
ing, Observation  wells,  Physical  properties,  'Cali- 
fornia, 'Long  Valley  caldera. 

Changes  in  flow  rate  and  turbidity  have  been  ob- 
served and  measured  in  hot  springs  in  the  Long 
Valley  caldera,  California,  following  earthquakes 
with  magnitudes  up  to  6.3  in  May  1980.  Increases 
in  flow  rate  of  some  hot  springs  occurred  within 
minutes  of  the  earthquakes,  followed  by  more 
gradual  decreases  in  flow  rate  to  pre-earthquake 
levels.  Spring  temperatures  and  chemistries  also 
show  no  long-term  variations  following  earth- 
quakes. Transient  changes  in  discharge  characteris- 
tics of  the  hot  springs  appear  to  result  from  in- 
creases in  the  permeability  of  fault  conduits  trans- 
mitting the  hot  water  to  the  surface.  (USGS) 
W81-04350 


PROCESS  AND  PLANT  FOR  THE  RECOVERY 
OF  WATER  FROM  HUMID  AIR, 

Mittex  A.G.,   Vaduz  (Liechtenstein).   (Assignee). 
P.  Hussmann. 


U.S.  Patent  No  4,219,341,  9  p,  3  Fig,  1  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  4,  p  1355,  August  26,  1980. 

Descriptors:  'Patents,  'Water  sources,  'Water 
types,  'Water  vapor.  Adsorption,  Condensation, 
Humidity,  Solar  radiation.  Solar  distillation.  Equip- 
ment, Water  recovery. 

A  process  and  plant  for  the  recovery  of  water 
from  humid  air  is  described,  in  which  at  night  cool 
humid  air  is  passed  through  an  adsorbent  medium 
layer  which  adsorbs  water  from  the  air  and  in 
which,  by  day,  air  heated  by  solar  energy  up  to  a 
temperature  which  is  above  the  ambient  tempera- 
ture is  passed  first  through  this  layer  to  adsorb 
water  from  the  layer  and  then  is  cooled  down  so 
that  the  water  condenses.  The  daytime  air,  when 
entering  the  adsorbent  layer,  is  heated  by  solar 
energy  with  a  radiation  which  is  preferably  a  black 
anodized  aluminum  web  in  which  the  adsorbent 
medium  may  be  embedded  and/or  by  the  adsor- 
bent medium  layer  which  is  colored  black  for 
better  absorption  of  sun  rays.  By  using  reflectors, 
the  solarization  upon  the  adsorbent  medium  layer 
and/or  the  radiator  may  be  intensified.  (Sinha- 
OEIS) 
W8 1-04522 


THE  MATHEMATIC-THERMODYNAMIC 

ANALYSIS  OF  THE  ANOMALIES  OF  WATER 
AND  THE  TEMPERATURE  RANGE  OF  LIFE, 

Vienna  Univ.  (Austria).  Inst,  of  Medical  Physiol- 
ogy- 

K.  Trincher. 

Water  Research,  Vol  15,  No  4,  p  433-448,  April, 
1981.  14  Fig,  6  Tab,  26  Ref. 

Descriptors;  'Water  properties,  'Thermodynam- 
ics, Colloids,  Physical  properties.  Mathematical 
analysis.  Thermal  properties,  Hydrothermal  stud- 
ies, Temperature,  'Evolution,  Mathematical  stud- 
ies. Animal  physiology.  Life  cycles. 

Between  0  and  15C,  water  is  composed  of  a 
vacuum  component,  a  quasi-crystalline  component 
(K),  a  fluid  portion  (F),  and  ice-relicts  (R).  These 
four  parts  constitute  the  colloidal  system.  (K)  pro- 
duces the  dispersing  milieu  in  which  (R)  and  (F) 
exist  as  two  dispersed  phases.  The  (R)  component 
diminishes  as  the  temperature  rises  from  0  to  15 
degrees,  while  the  (K)-portion  increases  in  a  pro- 
portional manner.  (F)  is  the  only  dispersed  phase 
present  between  19  and  30  degrees;  between  30 
and  45  degrees,  (F)  and  (K)  are  dispersed  in  the 
vacuum  component.  Between  45  and  60  degrees, 
(F)  is  the  dispersing  medium,  with  (K)  as  the 
dispersed  phase.  At  temperatures  over  60  degrees, 
water  becomes  structurally  homogeneous  (F).  All 
anomalies  of  water  may  be  described  as  a  result  of 
changes  between  the  (R),  (K)  and  (F)  components. 
Warm-blooded  animals  have  evolved  with  life 
forms  that  are  restricted  to  a  narrow  range  of 
temperatures,  with  an  optimum  at  approximately 
37.5  degrees.  Water  possesses  its  minimum  heat 
capacity,  a  low  coefficient  of  compressibility,  and 
the  maximum  of  structural  possibilities  at  this  tem- 
perature based  on  combinations  of  its  (K)  and  (F) 
components.  (Geiger-FRC) 
W8 1-04557 


2.  WATER  CYCLE 
2A.  General 


DOCUMENTATION  OF  A  DISSOLVED- 
SOLIDS  MODEL  OF  THE  TONGUE  RIVER, 
SOUTHEASTERN  MONTANA, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

P.  F.  Woods. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$5.75,  microfiche  $3.50.  Geological  Suvey  Open- 
File  Report  81-479,  April  1981.  41  p,  2  Fig,  5  Tab, 
1 1  Ref. 

Descriptors:  'Hydrologic  models,  'Simulation, 
'Streamflow,  'Dissolved  solids.  Leaching,  Salin- 


ity, Coal  mining,  Agriculture,  Computer  programs, 
'Montana,  Southeastern  Montana,  'Tongue  River. 

A  model  has  been  developed  for  assessing  potential 
increases  in  dissolved  solids  of  the  Tongue  River  as 
a  result  of  leaching  of  overburden  materials  used  to 
backfill  pits  in  surface  coal-mining  operations.  The 
model  allows  spatial  and  temporal  simulation  of 
streamflow  and  dissolved-solids  loads  and  concen- 
trations under  user-defined  scenarios  of  surface 
coal  mining  and  agricultural  development.  The 
model  routes  an  input  quantity  of  streamflow  and 
dissolved  solids  from  the  upstream  end  to  the 
downstream  end  of  a  stream  reach  while  algebra- 
ically accounting  for  gains  and  losses  of  stream- 
flow  and  dissolved  solids  within  the  stream  reach. 
Input  data  needed  to  operate  the  model  include  the 
following:  simulation  number,  designation  of  hy- 
drologic conditions  for  each  simulated  month, 
either  user-defined  or  regression-defined  concen- 
trations of  dissolved  solids  input  by  the  Tongue 
River  Reservoir,  number  of  irrigated  acres, 
number  of  mined  acres,  dissolved-solids  concentra- 
tion of  mine  leachates  and  quantity  of  other  water 
losses.  A  listing  of  the  Fortran  computer  program, 
definitions  of  all  variables  in  the  model,  and  an 
example  output  permit  use  of  the  model  by  inter- 
ested persons.  (USGS) 
W81-04355 


ON  THE  EXPECTED  DIAMETER  OF 
RANDOM  CHANNEL  NETWORKS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Mathematics. 
J.  W.  Moon. 

Water  Resources  Research,  Vol  16,  No  6,  p  1119- 
1120,  December,  1980.  11  Ref. 

Descriptors;  'Networks,  'Channels,  'Mathemat- 
ical models,  Monte  Carlo  method.  River  basins. 
Rivers,  Watercourses,  Topology,  'River  systems. 

A  mathematical  proof  is  presented  which  supports 
the  hypothesis  that  the  mainstream  length  of  river 
networks  tends  to  be  proportional  to  the  area  of 
the  corresponding  drainage  basin  raised  to  a  power 
that  decreases.  It  decreases  from  approximately  0.6 
for  small  basins  to  approximately  0.5  for  large 
basins.  Calculations  on  the  expected  diameters  of 
random  channel  networks  were  made  by  Shreve  in 
1974  for  networks  with  up  to  500  sources,  and 
indicated  that  the  logarithm  of  the  expected  diame- 
ter divided  by  the  logarithm  of  the  number  of 
sources  approaches  1/2  as  the  number  of  sources 
increases  indefinitely.  (Titus-FRC) 
W8 1-04549 


2B.  Precipitation 


SOME  MEASUREMENTS  OF  THE  PH  AND 
CHEMISTRY  OF  PRECIPITATION  AT  DAVIS 
AND  LAKE  TAHOE,  CALIFORNIA, 

California  Univ.,   Davis.   Div.  of  Environmental 

Studies. 

R.  L.  Leonard,  C.  R.  Goldman,  and  G.  E.  Likens. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  2,  p 

153-167,  1981.  1  Fig,  6  Tab,  32  Ref. 

Descriptors;  'Precipitation,  'Acid  rain,  Pollution, 
Air  pollution.  Rainfall,  Davis,  California,  Sulfates, 
Nitrates,  Industrial  wastes,  'Lake  Tahoe. 

Chemical  analyses  were  performed  on  precipita- 
tion collected  at  Davis,  California,  and  Lake 
Tahoe,  during  September  1972  and  water  years 
1973  and  1978.  The  water  year  is  defined  as  Octo- 
ber 1  through  September  30.  Prevailing  winds  are 
westerly;  local  emission  sources  at  Tahoe  are 
mostly  downwind,  but  pollutants  accumulate 
during  inversions.  At  both  sites  the  precipitation 
was  found  to  be  more  acidic  than  was  water  in 
equilibrium  with  atmospheric  carbon  dioxide. 
Acidity  at  Lake  Tahoe  increased  over  the  5-yr 
period,  as  reflected  by  a  decrease  in  volume- 
weighted  average  pH  from  5.10  to  4.67.  Sulfate 
was  the  dominant  acid  anion  in  1972-73.  Industry 
in  the  San  Francisco  Bay  Area  was  probably  the 
major  sulfate  and  nitrate  precursors  to  the  atmos- 
phere. Total  deposition  of  nitrate,  chloride,  sulfate 
and  calcium  ions  estimated  in  a  previous  study  on 
Nevada  snowpack  samples  was  at  least  an  order  of 
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Field  2— WATER  CYCLE 
Group  2B — Precipitation 

magnitude  less  than  the  values  obtained  from  fresh 
precipitation,  indicating  that  the  chemical  compo- 
sition of  pack  snow  alters  over  time.  (Baker-FRC) 
W81-04538 


RAINFALL  VARIATION  IN  SWAZILAND, 

J.  R.  Masson. 

South  African  Journal  of  Science,  Vol  76,  No  5,  p 

234-235,  May,  1980.  1  Fig,  2  Tab,  8  Ref. 

Descriptors:  'Drought,  *Rainfall  distribution, 
•Forecasting,  Weather  forecasting.  Planning, 
•Swaziland,  Africa. 

A  statistical  model  developed  by  Tyson  and  Dyer 
(1978)  was  applied  to  rainfall  records  at  three 
stations  in  Swaziland  to  gain  insight  on  oscillations 
between  wet  and  dry  periods.  Since  1979  was  the 
seventh  year  of  a  wet  period,  predictions  are  that 
in  about  1982  there  will  be  a  shift  toward  drier 
conditions  for  a  period  of  about  ten  years.  The 
intensity  of  the  dry  period  cannot  be  forecast;  it 
could  vary  from  a  very  mild  drought  as  in  1963-72 
to  severe  drought  as  in  1944-53  and  1926-34.  No 
long  term  trend  toward  aridity  is  seen.  Neverthe- 
less, it  is  wise  to  plan  for  additional  water  storage 
and  more  efficient  water  use.  Since  human  and 
animal  populations  have  increased  and  urban  cen- 
ters are  demanding  improved  water  supplies,  a 
drought  in  the  1980's  would  have  more  serious 
effects  than  previous  dry  periods. (Cassar-FRC) 
W81-04617 


CHEMISTRY  OF  MONSOON  RAIN  WATER 
AT  DELHI, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

V.  Subramanian,  and  K.  K.  Saxena. 

Tellus,  Vol  32,  No  6,  p  558-561,  December,  1980.  1 

Fig,  1  Tab,  1 1  Ref 

Descriptors:  *Precipitation,  *India,  *Monsoons, 
Rainfall,  Anions,  Cations,  Initial  precipitation,  Dis- 
solved solids,  Hydrogen  ion  concentration.  Ions, 
Conductivity,  Seasonal  variations,  *Delhi,  India. 

Samples  of  the  1978  monsoon  precipitation  collect- 
ed from  various  locations  in  Delhi,  India  were 
analyzed  for  levels  of  sodium,  potassium,  calcium, 
magnesium,  chlorine,  HC03,  sulfate,  phosphate, 
and  Si02.  The  pH  values  indicated  that  Delhi  rain 
waters  were  slightly  alkaline,  while  conductivity 
ranged  from  25.2  to  290.0  reciprocal  microohm- 
cm.  The  amount  of  total  dissolved  solids  ranged 
from  35-170  ppm,  depending  on  the  sampling  sta- 
tion and  time  of  year.  The  total  of  major  cations  in 
all  the  samples  was  generally  less  than  the  total  of 
anions.  Three  of  the  14  sampling  stations  had 
major  anion  levels  in  rainwater  that  decreased  with 
time,  suggesting  that  the  excess  anions  which  accu- 
mulate in  the  atmosphere  from  local  sources  before 
the  monsoon  are  washed  out  by  the  initial  rainfall. 
(Geiger-FRC) 
W8 1-04625 


2E.  Streamflow  and  Runoff 


MODELING  FOR  ALTERNATIVE  CRITRIA 
FOR  DUAL  PURPOSE  DETENTION  BASINS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Water  Resources  Research  Inst. 
E.  Whipple,  Jr.,  W.  H.  Clement,  and  S.  D.  Faust. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231813, 
Price  codes:  A02  in  paper  copy,  .AOl  in  microfiche. 
Interim  Report,  May,  1981,  15  p,  2  Fig,  2  Tab,  4 
Ref  OWRT-B-084-NJ(1),  14-34-0001-1246. 

Descriptors:  'Flood  control,  'Detention  rservoirs, 
•Storm  runoff.  Water  pollution  control,  Retention, 
Floods,  Water  quality,  Erosion,  Stream  erosion. 
Stream  pollution,  *Feed  frequency,  •Settleability 
of  runoff,  'Particulate  pollutants,  'Stormwater 
management,  Dual  purpose  detention  basins. 
Runoff  pollution.  Erosion  tendency,  Nonpoint 
sources. 

Modeling  was  conducted  of  the  passage  of  2-year, 
10-year    and     100-year    mean    frequency    floods 


through  detention  basins  designed  in  accordance 
with  various  design  criteria,  including  those  with 
the  single  purpose  of  flood  control  as  well  as  those 
with  the  additional  purpose  of  removing  particu- 
late pollution.  Additonal  modeling  tested  results 
downstream  on  large  drainage  areas,  totalling  8000 
acres,  with  each  of  400  sub-basins  controlled  by  an 
identical  detention  basin,  built  in  accordance  with 
the  design  criterion  being  tested.  Results  show  that 
the  requirement  to  retain  particulate  pollution  adds 
little  to  storage  needed  to  prevent  post-develop- 
ment increases  in  flooding  from  various  sizes  of 
design  flood.  Other  insights  are  developed  as  to  the 
effectiveness  of  various  criteria  for  flood  control 
and  for  alleviation  of  channel  erosion  tendencies. 
(Whipple  -  Rutgers) 
W8 1-04302 


FLOOD  PLAIN  MAPPING  USING  COMPUTER 
GRAPHICS, 

GKY  and  Associates,  Inc.,  Springfield,  VA. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-23 1870, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Final  Report,  Submitted  to  Office  of  Water  Re- 
search and  Technology,  May,  1981.  78  p  11  Fig,  6 
Ref,  3  Append.  OWRT-C-90088-G(No  9630)(1), 
14-34-0001-9630. 

Descriptors:  'Computer  models,  'Computer 
graphics,  'Computer  programs,  'Technology 
transfer,  'Water  quality,  'Flood  forecasting, 
'Flood  plain  management.  Flood  limits.  Flood 
easement  delineations.  Mathematical  models.  Fed- 
eral flood  insurance.  Simulation  models,  FEMA, 
HEC-II  computer  program.  Corps  of  Engineers, 
Computatioal  algorithms,  Federal  Highway  Bridge 
Routine,  Hydraulic  control,  Supercritial  flow  Hy- 
draulic profile,  100-year  flood. 

Based  on  a  Feasibility  Research  Study  completed 
at  Cornell  University,  this  study  examine  whether 
computer  graphics  could  be  used  in  specifying 
flood  limits  for  Federal  Flood  insurance  and  local 
flood  easement  delineation.  This  was  an  extension 
of  the  Cornell  research  on  water  resources  plan- 
ning using  computer  graphics  to  generate  analysis 
of  a  variety  of  water  rsource  problems.  Complex 
mathematical  models  were  adapted  to  computer 
graphics  output;  HEC-II  Water  Surface  Profiles,  a 
state-of-the-art  computer  program  developed  by 
the  Corps  of  Engineers,  was  adapted  for  use  in  this 
program.  The  computer  configuratin  consisted  of  a 
PDP  11/45  mini-computer,  a  Sumagraphics  digitiz- 
ing tablet,  and  a  Tektronix  4014-1  display  terminal 
with  a  4631  hard  copier.  The  study  was  divided 
into  nine  tasks,  including  interfacing  with  the  user 
community,  adapting  HEC-II  to  an  interactive/ 
graphical  output  environment,  selecting  the  hard- 
ware system  most  responsive  to  user  capabilities, 
coding,  debugging,  and  testing  the  software,  writ- 
ing user  manuals,  and  conducting  demonstrations. 
The  goal  of  demonstrating  that  computer  graphics 
could  be  used  in  hydraulic  analysis  of  flood  plains 
was  met.  (Mullen-IPA) 
W8 1-04308 


A  TECHNIQUE  FOR  ESTIMATING  FLOOD 
HEIGHTS  ON  SMALL  STREAMS  IN  THE 
CITY  OF  CHARLOTTE  AND  MECKLENBURG 
COUNTY,  NORTH  CAROLINA, 

Geological  Survey,  Charlotte,  NC.  Water  Re- 
sources Div. 

W.  H.  Eddins,  and  N.  M.  Jackson,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-203473, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-106,  December  1980.  16  p,  7  Fig,  3  Tab,  3  Ref. 

Descriptors;  'Floods,  'Estimating,  'Elevation, 
Streams,  Flood  recurrence  interval,  Regression 
analysis.  Frequency  analysis,  'North  Carolina, 
Mecklinburg  County,  Charlotte,  Flood  height, 
'Flood  peak. 

A  method  for  estimating  the  height  reached  by 
floods  having  recurrence  intervals  of  10,  20,  and 
100  years  is  defined  for  unregulated  streams  in 
Charlotte  and  Mecklenburg  County  draining  areas 
of  less  than  1.0  square  mile.  Flood  heights,  defined 


as  the  vertical  distance  between  the  streambed  at 
riffles  and  the  floodwater  surface,  can  be  used  to 
estimate  flood  elevations  on  small  streams  where 
flood  profiles  and  flood  inundation  maps  are  not 
available.  An  illustrative  example  is  given  of  how 
the  method  can  be  used  with  streambed  elevation 
data  and  topographic  maps  to  estimate  flood  eleva- 
tions and  delineate  inundated  areas.  (USGS) 
W81-04325 


CROSS  SECTIONS  OF  THE  HUDSON  RIVER 

ESTUARY  FROM  TROY  TO  NEW  YORK  CITV, 

NEW  YORK, 

Geological  Survey  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04341 


ANNUAL  PEAK  DISCHARGES  FROM  SMALL 
DRAINAGE  AREAS  IN  MONTANA  THROUGH 
SEPTEMBER  1980, 

Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

R.  J.  Omang,  C.  Parrett,  and  J.  A.  Hull. 
Available   from   the   OFSS,   USGS,   Box   25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$16.50,  microfiche  $4.50.  Geological  Survey  Open- 
File  Report  81-332,  March,   1981.   114  p,  2  Fig. 

Descriptors:  'Flood  peak,  'Annual  floods,  'Small 
watersheds,  'Floods,  Flood  frequency.  Crest 
gages,  Streamflow,  Flow  rates,  Hydrologic  data, 
'Montana,  Missouri  River  basin,  Columbia  River 
basin. 

Annual  peak  stage  and  discharge  data  have  been 
collected  and  tabulated  for  crest-stage  gaging  sites 
in  Montana.  The  crest-stage  program  was  begun  in 
July  1955  to  investigate  the  magnitude  and  fre- 
quency of  floods  from  small  drainage  areas.  The 
program  has  expanded  from  45  crest-stage  gaging 
stations  initially  to  172  stations  maintained  in  1980. 
Data  in  the  report  are  tabulated  for  the  period  of 
record.  (USGS) 
W81-04354 


HEC-2  WATER  SURFACE  PROFILES,  USERS 
MANUAL, 

Hydrologic  Engineering  Center,  Davis,  CA. 
Report,  January,  1981.  258  p,  5  Fig,  4  Tab,  16  Ref, 
8  Append. 

Descriptors:  'Computer  programs,  •Computers, 
•Water  surface  profiles,  •Computer  models.  Fric- 
tion loss.  Encroachment,  Flood  plains.  Flood  fore- 
casting. Bridges,  Channel  flow. 

The  program  is  intended  for  calculating  water 
surface  profiles  for  steady  gradually  varied  flow  in 
natural  or  man-made  channels.  This  edition  of  the 
HEC-2  Users  Manual  provides  input  description 
for  the  November  1976  version  of  the  computer 
program  HEC-2  with  modifications  50  through  54. 
It  is  an  update  of  the  August  1979  edition  with 
revisions  and  provides  instruction  for  program  ca- 
pabilities added  by  modification  54.  The  modifica- 
tions are  as  follows:  50  -  provides  an  option  which 
enables  the  program  user  to  specify  which  of  the 
five  procedures  are  to  be  used  to  estimate  friction 
losses;  51  -  enables  a  program  user  to  use  system 
control  cards  to  bypass  the  normal  HEC-2  output 
routines;  52  -  changed  trace  number  to  correspond 
with  the  format  statements  used  by  HEC-2  trace 
options;  53  -  added  the  archival  tape  output  option 
and  two  new  optimizing  encroachment  methods; 
54  -  provided  improvements  to  the  Flood  Hazard 
Factor  and  channel  improvement  capabilities  of 
the  program,  added  new  routines  to  enhance  the 
readability  of  the  program  output,  and  reduced  the 
size  of  the  largest  subroutine  to  facilitate  easier 
compilation  on  smaller  computer  systems.  The 
manual  includes  the  theoretical  basis  for  profile 
calculation;  the  basic  data  requirements;  optional 
calculations;  program  input;  and  program  output. 
The  appendices  include  a  sample  application  of 
HEC-2,  floodway  encroachment  calculations, 
flood  hazard  zone  determination,  and  application 
of  HEC-2  bridge  routines.  (Brambley-SRC) 
W8 1-04369 
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ON      THE      EXPECTED      DIAMETER      OF 
RANDOM  CHANNEL  NETWORKS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Mathematics. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-04549 

2F.  Groundwater 


ANALYSIS  OF  THE  DEVELOPMENT  OF 
SHALLOW  GROUNDWATER  SUPPLIES  BY 
PUMPING  FROM  PONDS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 

W81-04311 


FIVE-YEAR     HAWAII     WATER     RESEARCH 
AGENDA,  1982-1987, 

Hawaii   Univ.,   Honolulu.   Water   Resources   Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  48. 
W81-04313 


GROUNDWATER  LEVELS  IN  NEBRASKA 
1979, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

M.  S.  Johnson,  and  D.  T.  Pederson. 

Conservarion  and  Survey  Division,  University  of 

Nebraska,  Lincoln,  Nebraska  Water  Survey  Paper 

Number  50,  July,  1980.  65  p. 

Descriptors:  *Groundwater,  'Wells,  'Water  level, 
•Water  level  fluctuations.  Observation  wells,  Hy- 
drographs.  Well  data.  Aquifer  characteristics,  Hy- 
drologic  data,  Nebraska. 

This  report  summarizes  the  1979  water-level 
changes  in  Nebraska  on  a  statewide  basis  and  by 
major  areas  where  significant  changes  from  esti- 
mated predevelopment  levels  have  occurred.  It 
describes  the  availability  of  data  on  water  levels, 
provides  information  on  changes  in  the  water-level 
measurement  program  during  the  year,  and  sum- 
marizes data  on  the  two  major  causes  of  water- 
level  changes-precipitation  and  groundwater  use. 
Because  of  the  large  amount  of  available  data, 
much  of  the  information  presented  in  this  report  is 
of  a  generalized  nature.  The  maps  showing  areas 
where  water  levels  have  risen  or  declined  are  an 
interpretation  of  point-value  data,  and  some  areas 
may  not  be  precisely  delineated.  Changes  in  water 
levels  are  illustrated  by  hydrographs  of  80  continu- 
ous-record wells  for  the  period  of  record.  (USGS) 
W81-04323 


WATER  RESOURCES  IN  THE  SEDONA  AREA, 
YAVAPAI  AND  CONCONINO  COUNTIES,  AR- 
IZONA, 

Geological  Survey,  Phoenix,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-04328 


SURFICTAL  GEOLOGY  OF  HANNIBAL 
QUADRANGLE,  OSWEGO  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-04329 


GROUND-WATER  RESOURCES  OF  THE  GRA- 
MERCY  AREA,  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

D.  C.  Dial,  and  C.  Kilbum. 

Louisiana  Department  of  Transportation  and  De- 
velopment, Office  of  Public  Works  Water  Re- 
sources Technical  Report  No  24,  1980.  39  p,  10 
Fig,  10  Plates,  4  Tab,  19  Ref 

Descriptors:  'Groundwater,  'Aquifers,  'Water 
quality,  'Geohydrology,  Aquifer  characteristics, 
Wells,  Water  level  fluctuations.  Water  yield, 
Water  use,  Surface-groundwater  relations.  Chemi- 


cal analysis,  Water  resources  development.  Water 
management,  'Louisiana,  Gramercy  area,  Missis- 
sippi River. 

The  shallow,  Gramercy,  Norco,  and  Gonzales- 
New  Orleans  aquifers  contain  freshwater  in  parts 
of  the  Gramercy  area.  Shallow  aquifers  include 
point  bars,  Mississippi  River  alluvial  aquifer,  and 
local  sands  above  the  Gramercy  aquifer.  Water  in 
the  shallow  aquifers  is  generally  high  in  hardness 
and  iron  concentration  and  is  little  used.  The  major 
aquifers  contain  freshwater  of  good  quality  in  some 
areas,  but  availability  is  limited.  The  Gramercy 
aquifer  contains  water  of  excellent  quality  in  a 
small  area  near  Belmont.  Elsewhere  the  freshwater 
in  the  Gramercy  aquifer  is  hard  and  high  in  iron 
concentration.  The  Norco  aquifer  contains  fresh- 
water of  good  quality  in  a  narrow  area  that  extends 
southward  from  Sorrento  to  Welcome.  The  Gon- 
zales-New  Orleans  aquifer  contains  freshwater  of 
excellent  quality  in  the  Sorrento  area  and  south- 
west of  Lake  Maurepas,  but  the  lower  part  of  the 
aquifer  contains  salty  water.  Water  levels  in  all 
aquifers  except  the  Gonzales-New  Orleans  aquifer 
are  responsive  to  the  changing  stages  of  the  Missis- 
sippi River,  reflecting  the  hydraulic  connection 
between  aquifers  and  the  river.  Water  levels  in  the 
Gonzales-New  Orleans  aquifer  are  essentially  unaf- 
fected by  the  river.  (USGS) 
W8 1-04330 


SURnCAL  GEOLOGY  OF  PART  OF  CAMDEN 
WEST  QUADRANGLE,  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04331 


SURFiaAL  GEOLOGY  OF  PANTHER  LAKE 
QUADRANGLE,  OSWEGO  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04334 


RESULTS  OF  TEST  DRILLING  FOR  GROUND- 
WATER IN  THE  SOUTHEASTERN  UINTA 
BASIN,  UTAH  AND  COLORADO, 

Geological   Survey,   Salt  Lake  City,  UT.   Water 

Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-04335 


SURFICIAL  GEOLOGY  OF  PART  OF  WEST- 
DALE  QUADRANGLE,  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-04337 


GROUNDWATER  CONDITIONS  IN  TOOELE 
VALLEY,  UTAH,  1976-78, 

Geological   Survey,  Salt  Lake  City,  UT.   Water 

Resources  Div. 

A.  C.  Razem,  and  J.  I.  Steiger. 

Utah  Department  of  Natural  Resources,  Salt  Lake 

City.  Technical  Publication  No  69,  1981.  95  p,  16 

Fig,  1  Plate,  7  Tab,  36  Ref. 

Descriptors:  'Groundwater,  'Aquifer  characteris- 
tics, 'Water  level  fluctuations.  Groundwater  re- 
charge, Groundwater  movement,  Precipitation, 
Evapotranspiration,  Wells,  Hydrologic  budget. 
Computer  models.  Water  resources  development, 
Hydrologic  data.  Water  quality.  Chemical  analysis, 
'Utah,  'Tooele  Valley. 

Ground-water  conditions  in  Tooele  Valley,  Utah, 
did  not  change  significantly  between  1963  and 
1978.  Water  levels  in  the  artesian  aquifers  declined 
2-4  feet  in  the  Grantsville  area,  rose  4-12  feet  in  the 
Erda  area,  and  remained  relatively  stable  in  the 
north  part  of  the  valley.  The  rise  of  water  levels  in 
the  Erda  area  may  be  related  to  above-average 
recharge  and  the  discharge  of  mine  drainage.  The 


average  annual  recharge  to  the  artesian  aquifers  in 
1977  was  estimated  to  be  71,000  acre-feet,  of  which 
23,000  acre-feet  was  by  evapotranspiration,  28,000 
acre-feet  was  from  wells,  17.000  acre-feet  was  from 
springs,  and  about  3,000  acre-feet  discharged  to 
Great  Salt  Lake.  The  difference  between  recharge 
and  discharge  represents  inherent  errors  in  esti- 
mates, particularly  for  recharge  from  precipitation 
and  discharge  by  evapotranspiration  and  from 
springs.  No  large  areas  of  significant  change  in 
water  quality  were  observed  between  1963  and 
1978.  In  two  newly  developed  areas  northwest  of 
the  mouth  of  Pine  Canyon  and  north  of  the  city  of 
Tooele,  however,  wells  yielded  water  with  rela- 
tively high  sulfate  and  chloride  concentrations, 
respectively.  A  digital-computer  model  of  the  arte- 
sian aquifers  was  used  to  predict  water-level 
changes  for  the  period  1978-2008.  The  model  indi- 
cated that  water  levels  would  decline  less  than  5 
feet  in  most  of  the  valley  if  well  discharge  were 
equal  to  the  1973-77  average  discharge,  and  water 
levels  would  decline  less  than  15  feet  in  most  of  the 
valley  if  well  discharge  were  1.5  times  the  1973-77 
average  discharge.  (USGS) 
W8 1-04338 


GEOHYDROLOGY  AND  MODEL  ANALYSIS 
FOR  WATER-SUPPLY  MANAGEMENT  IN  A 
SMALL  AREA  OF  WEST-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W8 1-04339 


SURFICIAL  GEOLOGY  OF  WILLIAMSTOWN 
QUADRANGLE,  OSWEGO  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04340 


POTENTIOMETRIC  MAP  OF  THE  WINONA- 
TALLAHATTA  AQUIFER  IN  NORTHWEST- 
ERN MISSISSIPPI,  FALL  1979, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04342 


POTENTIOMETRIC  MAP  OF  THE  LOWER 
WILCOX  AQUIFER  IN  MISSISSIPPI,  FALL 
1979, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04344 


POTENTIOMETRIC  MAP  OF  THE  MERID- 
IAN-UPPER WILCOX  AQUIFER  IN  MISSIS- 
SIPPI, FALL  1979, 

Geological  Survey,  Jackson,  MS.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-04346 


BASE  OF  FRESH  GROUNDWATER,  NORTH- 
ERN LOUISIANA  SALT-DOME  BASIN  AND 
VICINITY,  NORTHERN  LOUISIANA  AND 
SOUTHERN  ARKANSAS, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
G.  N.  Ryals. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$4.75,  microfiche  $4.00.  Geological  Survey  Open- 
File  Report  80-2038,  November,  1980.  5  p,  1  Fig,  1 
Plate,  1  Tab,  10  Ref 

Descriptors:  'Groundwater,  'Aquifers,  'Louisi- 
ana, 'Arkansas,  Aquifer  characteristics,  'Radioac- 
tive waste  disposal.  Underground  storage,  Maps, 
Sites,  'Northern  Louisiana  salt-dome  basin.  Salt 
domes. 

The  National  Waste  Terminal  Storage  Program  is 
an  effort  by  the  U.S.  Department  of  Energy  to 
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locate  and  develop  sites  for  disposal  or  storage  of 
commercially  produced  radioactive  wastes.  As 
part  of  this  program,  salt  domes  in  the  northern 
Louisiana  salt-dome  basin  are  being  studied  to  de- 
termine their  suitability  as  repositories.  Part  of  the 
U.S.  Geological  Survey's  participation  in  the  pro- 
gram has  been  to  describe  the  regional  geohydro- 
logy  of  the  northern  Louisiana  salt-dome  basin.  A 
map  based  on  a  compilation  of  published  data  and 
the  interpretation  of  electrical  logs  shows  the  alti- 
tude of  the  base  of  freshwater  in  aquifers  in  the 
northern  Louisiana  salt-dome  basin.  (USGS) 
W8 1-04348 


RECONNAISSANCE  OF  POTENTIAL  FOR  PO- 
TABLE GROUNDWATER  SUPPLY  AT  KIPA- 
HULU  DISTRICT  HALEAKALA  NATIONAL 
PARK,  MAUI,  HAWAII, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
R.  L.  Soroos. 

Geological  Survey  Open-File  Report  79-749,  May, 
1979.  9  p,  1  Fig,  1  Tab,  2  Ref. 

Descriptors:  *Groundwater  potential,  *Potable 
water.  Water  resources  development.  Water  qual- 
ity, Groundwater  availability.  Aquifer  characteris- 
tics. Natural  recharge.  Groundwater  runoff.  Wells, 
Water  level.  Pumping,  Drawdown,  Saline  water 
intrusion.  Chemical  analysis,  *Hawaii,  *Maui,  *Ki- 
pahulu  Valley. 

Kipahulu  Valley  drains  an  area  of  12.7  square  miles 
on  the  southeast  side  of  the  island  of  Maui,  Hawaii. 
The  aquifer  underlying  the  lower  reaches  of  the 
valley  comprises  recent  lava  flows.  Fresh  ground- 
water occurs  in  the  aquifer  as  a  thin  basal  lens, 
which  discharges  as  diffuse  seeps  along  the  shore. 
Measured  basal-water  heads  were  1.3  and  2.4  feet 
at  respective  distances  of  600  and  3,500  feet  from 
the  shore.  Chemical  analyses  of  groundwater  sam- 
ples indicate  that  the  water  is  potable.  Wells  to 
develop  the  basal  water  should  be  located  at  least 
1,000  feet  from  shore.  Well  penetration  should  be 
limited  to  the  upper  half  of  the  basal  lens,  and 
drawdown  caused  by  pumping  should  not  be 
greater  than  half  of  the  head  above  sea  level  in 
order  to  avoid  the  risk  of  contamination  by  under- 
lying saline  water.  (USGS) 
W81-04351 


GROUNDWATER  RESOURCES  INVESTIGA- 
TION IN  THE  AMRAN  VALLEY,  YEMEN 
ARAB  REPUBLIC, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-04352 


ESTIMATE  OF  RECHARGE  TO  THE  FRESH- 
WATER LENS  OF  NORTHERN  GUAM, 

Guam  Univ.,   Agana.   Water  Resource  Research 

Center. 

J.  F.  Ayers. 

Available  from  the  National  Technical  Information 

Service,   Springfield,  VA  22161   as  PB81-233595, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Technical  Report  No  21,  March,  1981.  26  p,  6  Fig, 

3  Tab,   26  Ref.  OWRT-A-017-GUAM(1),    14-34- 

0001-0112. 

Descriptors:  *Freshwater  lens,  *Groundwater  re- 
charge, *Chloride-ion  concentration,  'Rainfall, 
*Guam,  'Annual  recharge  rate,  Groundwater  hy- 
drology. Potable  water.  Runoff,  Surface  drainage. 
Volcanic  terrain.  Rainfall-runoff  relationships, 
Evapotranspiration,  Adelup-Pago  fault.  Eocene 
rocks,  Alution  formation.  Percolation,  Permeable 
aquifer.  Coastal  aquifer.  Saltwater/freshwater 
front,  Transition  zone. 

The  groundwater  hydrology  of  Guam  has  been 
studied  by  a  number  of  investigators  over  several 
decades.  One  of  the  earliest  studies  was  made  by 
Peterman  et  al.  in  1945  as  part  of  a  groundwater 
study  sponsored  by  the  military;  this  study  estimat- 
ed that  the  northern  half  of  Guam  received 
groundwater  aquifer  recharge  at  the  rate  of  0.39 
mgpd  per  square  kilometer.  In  1964,  Davis  estimat- 
ed a   range   of  0.73   to  0.89   mgpd   reaching  the 


freshwater  lens  of  Northern  Guam.  In  1968,  Davis 
and  Huscel  estimated  the  recharge  rate  at  0.97 
mgpd  per  square  kilometer  in  an  administrative 
report  prepared  for  the  Air  Force.  Also,  in  1968, 
Sheaham  estimated  that  50%  of  rainfall  infiltrates 
the  soil  as  recharge.  In  a  report  to  the  Public 
Utility  Agency  of  Guam  in  1970,  Auston,  Smith, 
and  Associates,  Inc.  estimated  a  recharge  rate  of 

1 .04  mgpd  per  square  kilometer.  The  present  study 
was  based  on  the  chloride-ion  concentration  in 
rainwater.  The  chloride  ion  was  used  as  a  tracer 
which  is  concentrated  evapotranspiration.  The 
chloride-ion  concentration  of  rainwater  in  Guam  is 

4.5  mg/liter,  while  the  freshest  part  of  the  lens  is 
about  11.8  mg/hter.  Using  the  chloride-ion  con- 
centration as  a  tracer  yields  a  recharge  rate  of  38% 
of  rainfall,  or  about  83  cm/yr.  (MuUen-IPA) 

W8 1-04366 


SIMULATION  OF  SALT-WATER  INTERFACE 
MOTION, 

GeoTrans,  Inc.,  Reston,  VA. 
J.  W.  Mercer,  S.  P.  Larson,  and  C.  R.  Faust. 
Ground  Water,  Vol   18.  No  4,  p  374-385,  July/ 
August,  1980.  14  Fig,  3  Tab,  12  Ref. 

Descriptors:  *Model  studies.  Coasts,  Aquifers, 
*  Saline  water-fresh  water  interfaces,  Numerical 
analysis,  'Groundwater  movement.  Mathematical 
models,  Dupuit-Forchheimer  Theory, 

Boundaries(Surfaces),  Interfaces,  'Coastal  aquifers. 

A  numerical  model  is  presented  that  solves  the 
partial  differential  equations  describing  the  motion 
of  salt  water  and  fresh  water  separated  by  a  sharp 
interface,  for  example,  in  a  coastal  aquifer.  Using 
the  Dupuit  assumption  and  performing  a  vertical 
integration  results  in  quasi-three-dimensional  areal 
equations  that  may  produce  fresh  water  head,  salt 
water  head,  and  interface  elevation.  The  most  effi- 
cient and  accurate  matrix  solution  from  several 
finite-difference  techniques  applied  uses  the  block 
line-successive  over-relaxation.  The  model  was 
tested  in  field  studies  near  Kahului,  Maui,  Hawaii, 
and  results  compared  well  with  a  previous  analyt- 
ical solution.  The  Dupuit  approximation  was  accu- 
rate for  this  case,  but  may  be  invalid  for  steep 
interface  slopes.  (Cassar-FRC) 
W81-04584 


CLASSIFICATION  OF  GROUND-WATER 
STUDIES-A  CRITICAL  NEED  FOR  RE- 
SEARCH AND  DEVELOPMENT  IN  THE 
EIGHTIES, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
H.  M.  Peek. 

Ground  Water,  Vol  18,  No  4,  p  326-330,  July- 
August,  1980.  1  Fig,  1  Tab,  2  Ref 

Descriptors:  'Planning,  'Investigations,  'Ground- 
water, Geologic  investigations.  Research  and  de- 
velopment. Classification,  Aquifers,  Hydrology, 
'Water  quality,  'Groundwater  research. 

Defining  the  level  of  a  groundwater  study  is  diffi- 
cult without  secific  descriptions.  In  the  past,  words 
such  as  reconnaissance,  detailed,  comprehensive, 
and  intensive  have  been  used  to  differentiate  be- 
tween various  technical  scopes  of  knowledge.  The 
author  proposes  subdivisions-reconnaissance, 
planning,  and  management-within  which  all 
groundwater  files,  studies,  and  reports  may  be  in- 
cluded. Under  each  subdivision  are  listed  specific 
types  of  projects.  The  reconnaissance  level  pro- 
vides general  or  preliminary  assessment  of  ground- 
water resources  and  establishes  the  framework  for 
future  studies.  The  planning  level  provides  quanti- 
tative detail  for  general  planning  and  identification 
of  possible  management  alternatives.  The  manage- 
ment level  provides  for  accurate  projection  of  the 
effects  of  management  alternatives  and  develop- 
ment of  optimum  management  schemes.  Examples 
of  each  level  are  as  follows:  reconnaissance-de- 
scribes range  of  groundwater  quality  for  each  prin- 
cipal unit;  planning-describes  the  effects  of  man's 
activities  on  groundwater  quality;  and  manage- 
ment-projects the  effects  of  man's  activities  on 
groundwater  quality.  (Cassar-FRC) 
W81-04589 


CONVECTIVE  HEAT  TRANSFER  IN  SELECT- 
ED GEOLOGIC  SITUATIONS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 
Geophysics. 

K.  Kilty,  and  D.  S.  Chapman. 
Ground  Water,  Vol   18,  No  4,  p  386-394,  July- 
August,  1980.  8  Fig,  24  Ref. 

Descriptors:  'Geothermal  studies,  'Heat  transfer, 
'Convection,  Heat  flow.  Thermal  conductivity, 
Model  studies.  Groundwater  movement,  Conduc- 
tion, Geophysics,  Geologic  fractures,  Aquifers, 
Recharge,  Base  flow.  Mathematical  studies. 

Although  convective  heat  transfer  by  groundwater 
is  a  common  phenomenon,  it  is  difficult  to  treat 
analytically.  A  simple  model  was  proposed  and 
applied  to  three  different  field  situations.  This  dem- 
onstrated that  groundwater  movement  at  very  low 
rates  transfers  a  significant  amount  of  heat  and  is 
often  the  dominant  factor  in  determining  subsur- 
face temperatures.  The  first  example,  a  thermal 
anomaly  on  the  Hartville  uplift,  Wyoming,  was 
well  approximated  by  the  model,  providing  a  pos- 
sible explanation  for  heat  flow  anomalies  caused  by 
other  than  tectonic  or  geothermal  factors,  as  well 
as  some  qualitative  information  on  groundwater 
flow  and  geologic  structure.  The  second  example, 
a  fault-controlled  geothermal  system  at  Monroe, 
Utah,  with  maximum  temperature  of  150C,  shows 
how  convection  controls  the  subsurface  tempera- 
ture distributions  in  an  extreme  situation.  It  shows 
that  small  hot  springs  may  exist  in  the  absence  of 
magma  or  extremely  deep  convection  patterns. 
Comprehensive  measurements  of  temperature  and 
thermal  conductivities  and  detailed  knowledge  of 
geological  structures  of  the  Luanshya  copper  mine, 
Zambia,  the  third  case  study,  made  possible  some 
estimations  of  flow  geometry  and  recharge  rates. 
(Cassar-FRC) 
W8 1-04590 


DETAILS  OF  HYDROCHEMICAL  VARI- 
ATIONS IN  FLOWING  WELLS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 
Sciences 

J.  M.  Marsh,  and  J.  W.  Lloyd. 
Ground  Water,  Vol   18,  No  4,  p  366-373,  July- 
August,  1980.  5  Fig,  2  Tab,  7  Ref. 

Descriptors:  'Aquifers,  'Chemical  properties, 
'Well  casings,  Casings,  Corrosion,  Water  pollution 
sources.  Wells,  Groundwater,  Stagnant  water. 
Electrical  conductivity.  Hydrogen  ion  concentra- 
tion, Hydrogeology,  Trace  elements.  Observation 
wells,  Artesian  wells.  Water  quality.  Variability. 

Representative  samples  of  groundwater  taken  from 
a  non-flowing  steel-cased  well  can  be  obtained 
either  by  flushing  all  stored  water  or  by  using  a 
sampling  tube  to  ensure  that  the  water  is  taken 
directly  from  the  aquifer.  Chemical  changes  occur- 
ring in  steel-cased  wells  in  the  Middle  Jurassic 
Lincolnshire  Limestone  aquifer  of  England  were 
measured  by  analyzing  samples  of  water  at  differ- 
ent stages  during  the  flushing  process.  Compared 
with  aquifer  water,  the  stored  water  was  higher  in 
pH,  lower  in  temperature,  lower  in  total  dissolved 
solids,  and  variable  in  Eh  and  electrical  conductiv- 
ity. These  factors  may  be  monitored  and  used  in 
the  field  to  determine  the  time  of  complete  flush- 
ing. If  casing  dimensions  and  fiow  rate  are  known, 
flushing  time  may  be  calculated.  Trace  metal  con- 
centrations (Cr,  Mn,  Fe,  Co,  Ni,  Cu,  Zn,  La,  and 
Pb)  were  generally  higher  in  the  stagnant  casing 
water  than  in  the  aquifer.  This  is  attributed  to 
corrosion  or  abrasion  of  the  metal  casing.  (Cassar- 
FRC) 
W8 1-04591 


FLOWMETER  ANALYSIS  AT  RAFT  RIVER, 
IDAHO, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

U.  Schimschal. 

Ground  Water,  Vol  19,  No  I,  p  93-97,  January- 
February,  1981.  7  Fig,  5  Ref 

Descriptors:  'Hydraulic  conductivity,  'Injection 
wells,  'Geothermal  studies.  Flow  measurement. 
Water  loss.  Borehole  geophysics.  Raft  River, 
'Idaho,  Flowmeters,  Wells,  Aquifers. 
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WATER  CYCLE— Field  2 


Field  hydraulic  conductivity  was  estimated  by  a 
quantitative  evaluation  of  borehole  impeller  flow- 
meter data  obtained  during  an  injection  test  of  a 
geothermal  well  at  Raft  River,  Idaho.  This  method 
may  only  be  used  for  aquifers  below  the  water 
table.  Both  stationary  and  trolling  calibrations  of 
the  flowmeter  were  made.  Variations  in  hole  diam- 
eter, impeller  speed,  and  trolling  speed  were  com- 
pensated. Water  losses  from  the  well  to  the  forma- 
tion were  determined  as  a  function  of  depth.  The 
apparent  hydraulic  conductivities  must  be  consid- 
ered related  to  fractures  and  vugular  openings  in  a 
rock  matrix  of  relatively  small  permeability.  The 
computer  hydraulic  conductivity  values  represent 
averages  over  a  given  rock  interval  due  to  one  or 
more  conductive  openings.  However,  this  method 
is  useful  in  indicating  broad  zones  of  increased 
fluid  loss.  (Cassar-FRC) 
W8 1-04592 


MILLENNIAL  CELEBRATION  OF  KARAJI'S 
HYDROLOGY, 

Tehran  Univ.  (Iran).  Dept.  of  Civil  Engmeermg. 
H.  Pazwash,  and  G.  Mavrigian. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY3,  p  303-309,  March,  1981.  24  Ref. 

Descriptors;  *Hydrologic  cycle,  ♦Geohydrology, 
Groundwater,  History,  Hydrology,  Underground 
structures.  Water  conveyance,  Karaji. 

A  brief  account  of  Mohammed  Karaji,  a  Persian 
scholar  of  the  tenth  century,  and  his  contributions 
to  science,  and  especially  to  groundwater  hydrol- 
ogy, is  presented.  Karaji  wrote  the  first  algebra 
text  presented  with  symbolism.  In  engineering,  he 
invented  instruments  that  proved  useful  in  survey- 
ing and  in  the  tunneling  of  underground  channels 
for  conveying  water.  Most  importantly,  he  ex- 
pounded the  basic  principles  of  hydrology,  under- 
standing the  proportionality  law  between  the  force 
of  gravity  and  the  mass  of  a  body.  Karaji  noted 
that  groundwaters,  like  surface  waters,  can  be  stag- 
nant, and  that  still  waters  can  be  located  under  vast 
deserts  and  lowlands.  A  recently  discovered  text 
by  Karaji  on  'hidden  water'  is  the  oldest  known 
text  on  groundwater  hydrology.  (CarroU-FRC) 
W8 1-04605 


PERMEATION  PROPERTIES  OF  THE  CLAR- 
ENS  FORMATION  AQUIFER,  SEROWE,  BO- 
TSWANA, 

E.  Martinelli. 

South  African  Journal  of  Science,  Vol  76,  No  6,  p 

274-275,  1980.  1  Fig,  2  Tab,  13  Ref 

Descriptors:  *Aquifer  testing,  *Groundwater  flow, 
•Permeability,  Aquifer  characteristics,  Transmissi- 
vity,  Clarens  Formation,  Serowe,  Eastern  Botswa- 
na, 'Botswana. 

Permeability  studies  of  the  Clarens  Formation 
aquifer,  formerly  known  as  the  Cave  Sandstone, 
Botswana,  gave  transmissivity  values  of  1.9  and  2.3 
sq  meters  per  day  for  each  of  2  boreholes,  similar 
to  those  values  calculated  from  the  aquifer  test 
program.  This  supports  evidence  that  intergranular 
permeation,  not  vesicles,  is  the  primary  mechanism 
for  groundwater  flow  at  the  borehole  sites.  No 
preferential  groundwater  zones  associated  with 
fractures  on  other  structures  were  present  in  the 
vicinity  of  Serowe.  (Cassar-FRC) 
W81-04616 


RESISTIVITY  INVESTIGATIONS  FOR 

GROUND  WATER  IN  MET  AMORPHIC  AREAS 
NEAR  DHANEAD,  INDIA, 

Indian  School  of  Mines,  Dhanbad.  (India). 
For  primary  bibliographic  entry  see  Field  7B. 
W8 1-04634 


W8 1-04304 

SEASONAL  VARIATION  OF  INFILTRATION 
CAPACITIES  OF  SOILS  IN  WESTERN 
OREGON, 

Oregon  State   Univ.,   Corvallis.   Dept.   of  Forest 

Engineering, 

M.  G.  Johnson,  and  R.  L.  Beschta. 

Forest    Service,    Pacific    Northwest    Forest    and 

Range  Experiment  Station,  Research  Note  PNW- 

373,  (1981)  8  p,  3  Fig,  1  Tab,  13  Ref 

Descriptors:  'Infiltration  rate,  'Infiltration  capac- 
ity, 'Seasonal  variation,  'Forest  soils.  Forest  hy- 
drology. Precipitation,  Soil  organic  matter,  Wetta- 
bility, Soil  water,  'Oregon. 

Infiltration  measurements  were  made  at  two  loca- 
tions in  different  watersheds  in  Western  Oregon.  In 
both  locations  the  infiltration  capacities  were 
greater  in  the  fall  than  in  the  summer.  The  soil 
receiving  the  lower  annual  precipitation  had  infil- 
tration rates  of  8.42  and  12.33  cm/h  for  summer 
and  fall,  respectively,  while  the  comparable  figures 
for  the  soil  with  the  higher  precipitation  rate  were 
6.89  and  12.11  cm/h.  These  results  contrast  with 
those  measured  in  other  studies.  It  is  possible  the 
decrease  in  infiltration  capacity  in  the  summer  is 
because  the  soil  surface  becomes  non-wettable  as  a 
result  of  changes  in  soil  organic  matter  caused  by 
the  hot  and  dry  conditions.  These  changes  in  infil- 
tration rates  may  exceed  effects  due  to  applied 
treatments  in  forested  areas,  and  so  their  use  is 
limited  until  they  are  more  clearly  unerstood. 
(Brambley-SRC) 
W8 1-04371 


2G.  Water  In  Soils 


SALT   RELEASE   FROM   SUSPENDED   SEDI- 
MENTS: A  SIMULATION  MODEL, 

Utah  Agricultural  Experiment  Station,  Logan. 
For  primary  bibliographic  entry  see  Field  2K. 


ABSORPTION  OF  WATER  BY  SOIL:  SOME 
EFFECTS  OF  A  SATURATED  ZONE, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia). 
D.  E.  Smiles,  K.  M.  Perroux,  and  S.  J.  Zegelin. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  6,  p  1153-1158,  November-December,  1980.  7 
Fig,  25  Ref 

Descriptors:  'Absorption,  'Soil  water,  'Physical 
properties.  Diffusion  coefficient.  Soil  properties, 
Soil  analysis,  Saturated  soils,  Mathematical  models, 
Transmission  coefficients.  Wetting  front,  Hydrau- 
lic conductivity,  Darcys  law.  Flow. 

Absorption  by  soil  of  water  supplied  at  constant 
pressure  and  at  constant  rate  is  described,  with 
emphasis  on  instances  in  which  surface  water  po- 
tential is  greater  than  that  at  which  soil  saturates. 
Sorption  experiments  and  experiments  to  define  the 
water  potential  at  which  soil  first  attains  satiation, 
the  hydraulic  conductivity,  and  the  soil  water  dif- 
fusivity  were  conducted.  Each  employed  vertical 
plexiglass  columns  packed  with  fine  sand  for 
which  moisture  and  pressure  could  be  determined 
or  controlled.  Analyses  which  integrated  Darcy's 
law  for  saturated  and  unsaturated  regions  predict- 
ed behavior  in  accord  with  the  experimental  data. 
Analyses  which  treated  the  unsaturated  region  sep- 
arately were  correct  only  under  certain  conditions 
for  soil  water  diffusivity.  Results  suggest  that  the 
measurement  of  diffusivity  be  preceded  by  an  inde- 
pendent measurement  of  moisture.  (Titus-FRC) 
W8 1-04442 


SOLUTE  TRANSPORT  IN  AGGREGATED 
POROUS  MEDIA:  THEORETICAL  AND  EX- 
PERIMENTAL EVALUATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
P.  S.  C.  Rao,  D.  E.  Rolston,  R.  E.  Jessup,  and  J. 
M.  Davidson. 

Soil  Science  Society  of  America  Journal,  Vol  44, 
No  6,  p  1139-1146,  November-December,  1980.  4 
Tab,  7  Fig,  35  Ref 

Descriptors:  'Mass  transfer,  'Solute  transport, 
'Mathematical  models,  'Porous  media.  Sensitivity 
analysis.  Simulation  analysis.  Soil  water.  Chloride, 
Velocity,  Interstitial  water,  Differential  equations. 
Flow,  Graphical  analysis,  Porosity. 

Two  conceptual  solute  transport  models  were  veri- 
fied   using   experimentally   derived   breakthrough 


Lakes— Group  2H 

curves  and  coefficients.  In  both  models  convec- 
tive-dispersive  solute  transport  was  assumed  to  be 
limited  to  the  interaggregate  pore-water  region, 
and  pore-water  was  assumed  to  behave  as  a  diffu- 
sion sink/source  for  solute.  In  the  first  model 
Fick's  second  law  described  the  rate  of  solute 
transport.  The  second  model  assumed  that  the  rate 
was  proportional  to  the  concentration  difference 
between  the  two  regions.  In  this  model  the  value 
of  the  mass  transfer  rate  coefficient  was  found  to 
vary  with  aggregate  radius,  time,  and  pore-water 
velocity.  For  both  models,  agreement  between  cal- 
culated and  measured  breakthrough  curves  at  all 
velocities  was  good.  Because  the  second  model 
does  not  require  an  explicit  geometric  description 
of  the  porous  medium,  it  may  be  of  more  immedi- 
ate practical  use  in  estimating  transport  in  well- 
structured  field  soils.  (Titus-FRC) 
W8 1-04443 


FIRST  INTEGRALS  OF  THE  DIFFUSION 
EQUATION;  AN  EXTENSION  OF  THE  FUJITA 
SOLUTIONS, 

Griffith  Univ.,  Nathan  (Australia). 
J.  Y.  Parlange,  R.  D.  Braddock,  and  B.  T.  Chu. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  6,  p  908-911,  November-December,    1980.  2 
Tab,  14  Ref 

Descriptors:  'Differential  equations,  'Soil  water, 
'Adsorption,  Boundaries,  Mathematical  models, 
Numerical  analysis. 

Certain  solutions  of  nonlinear  differential  equations 
can  be  obtained  without  numerical  or  analytical 
integration.  Such  solutions  exist  when  diffusivity  is 
related  to  the  water  content  via  a  power  law.  They 
include  the  constant  diffusivity  solution,  the  delta- 
function  solution,  and  the  Fujita  solutions.  For  all 
of  these  a  first  integral  exists.  It  is  also  possible  to 
show  that  sorptivity  has  a  dependence  on  the 
surface  water  content  which  obeys  a  power  law. 
The  equations  for  conditions  to  be  satisfied  in  these 
solutions  are  identified  and  described.  (Titus-FRC) 
W8 1-04444 


GENERAL  CRITERIA  FOR  THE  VALIDITY  OF 
THE  BUCKINGHAM-DARCY  FLOW  LAW, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito. 

Soil  Science  Society  of  America  Journal,  Vol  44, 
No  6,  p  1159-1168,  November-December,  1980.  30 
Ref 

Descriptors:  'Darcys  law,  'Mathematical  models, 
'Soil  water,  Saturation,  Soil  analysis,  Hydraulic 
conductivity,  Fourier  analysis,  Flow,  Density, 
Physical  properties.  Statistical  methods,  'Unsatu- 
rated flow. 

A  set  of  general  physical  criteria  for  the  validation 
of  the  Buckingham-Darcy  flow  law  in  unsaturated 
soils  is  developed  from  first  principles.  The  Buck- 
ingham-Darcy flow  law  is  an  empirial  description 
of  the  flux  density  vector.  Flux  density,  mass  densi- 
ty, and  the  energy  density  of  transported  matter 
are  three  principal  variables  in  hydrodynamics. 
This  study  is  based  on  the  premise  that  only  the 
first  two  are  relevant  to  the  macroscopic  descrip- 
tion of  water  flow  through  unsaturated  soil.  First, 
it  is  shown  that  a  momentum  balance  equation  by 
Raats  and  Klute  describes  the  flow  of  water 
through  unsaturated  soil  in  accord  with  the  Buck- 
ingham-Darcy law.  Next,  an  equation  of  motion  is 
derived  for  the  Fourier  component  of  water  mass 
flux  density,  and  the  general  physical  criteria  re- 
quired for  accuracy  in  the  Raats-Klute  equation 
are  deduced.  The  criteria  are  that  (1)  water  mass 
density  and  mass  flux  density  constitute  strongly 
coupled  variables,  and  (2)  the  time  scale  over 
which  these  two  variables  change  significantly  is 
much  longer  than  that  over  which  any  other  dy- 
namic quantities  vary.  (Titus-FRC) 
W8 1-04445 
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Group  2H — Lakes 


ALGAE  ASSOCIATED  WITH  OR  RESPONSI- 
BLE FOR  WATER  QUALITY  PROBLEMS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NE. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04380 


LIMNOLOGY  OF  MICHIGAN'S  NEARSHORE 
WATERS  OF  LAKES  SUPERIOR  AND 
HURON, 

Michigan  Dept.   of  Natural   Resources,   Lansing. 

Water  Quality  Div. 

R.  E.  Basch,  C.  H.  Pecor,  R.  C.  Waybrant,  and  D. 

E.  Kenaga. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-224686, 

Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-059,  July,  1980.  189  p,  12  Fig,  20  Tab,  96 

Ref,  20  Append. 

Descriptors;  'Limnology,  *Trophic  Ivel,  'Nutri- 
ents, 'Pesticides,  'Lake  Superior,  'Lake  Huron, 
•Water  quality,  Eutrophication,  DDT,  Dieldrin, 
Mercury,  Polychlorinated  biphenyls,  Phytoplank- 
ton,  Zooplankton,  Fish,  Water  pollution. 

Limnological  assessments,  including  water  and 
sediment  chemistry,  bacterial  densities,  zooplank- 
ton and  phytoplankton  and  benthic  macroinverte- 
brate  community  structure,  and  fish  contaminants, 
were  performed  at  24  locations  in  Michigan's  near- 
shore  waters  of  Lakes  Superior  and  Huron  in  1974 
and  1975.  The  nearshore  waters  of  Lake  Superior 
were  all  oligotrophic  with  generally  high  water 
quality  as  reflected  by  consistently  high  dissolved 
oxygen,  reactive  silica  and  nitrate,  and  low  phos- 
phorus, total  dissolved  solids  (TDS),  chlorophyll  a 
and  bacterial  densities.  A  statistical  trend  analysis 
based  on  1974  through  1976  (GLECS)  data  indi- 
cated significant  increases  in  the  concentrations  of 
dieldrin,  DDT  and  mercury  in  Lake  Superior  lake 
trout.  These  same  data  show  no  statistical  changes 
in  PCB  concentrations  from  1974  to  1976.  The 
nearshore  waters  of  Lake  Huron  were  oligotrophic 
in  the  northern  section  and  became  mesotrophic  at 
the  southern  end  of  the  lake.  Eutrophic  conditions 
were  found  at  Alpena  harbor  and  Saginaw  Bay. 
Areas  of  severe  water  quality  degradation  oc- 
curred at  Alpena  and  Saginaw  Bay  as  a  result  of 
large  inputs  of  phosphorus  and  TDS.  A  statistical 
analysis  based  on  1975  through  1978  GLECS  data 
suggested  a  peak  in  1976  for  dieldrin,  DDT  and 
mercury  in  Lake  Huron  lake  trout.  The  same  data 
showed  no  statistical  changes  in  PCB  concentra- 
tions from  1975  through  1978.  (Author's  abstract) 
W8 1-04390 


TRANSPORT  OF  HEAT  AND  NUTRIENTS 
ACROSS  A  THERMOCLINE, 

Technische  Hogeschool  Twente,  Enschede  (Neth- 
erlands). 

P.  J.  de  Bruijn,  L.  Lijklema,  and  G.  van  Straten. 
Water  Science  Technology,  Vol  13,  No  2  p  Tor 
751-765,  1981.  6  Fig,  1  Tab,  4  Ref 

Descriptors:  'Nutrients,  'Thermocline,  Thermal 
stratification.  Isotherms,  Heat  transfer.  Heat,  En- 
trainment.  Mathematical  studies,  Lakes,  'Artificial 
lakes.  Mass  transfer. 

A  study  of  man-made  lakes  in  the  Netherlands 
considered  the  use  of  temperature  data  in  the  cal- 
culation of  heat  and  mass  transfer  across  the  ther- 
mocline due  to  both  diffusion  and  entrainment. 
Vertical  diffusivity,  varying  in  space  and  time,  was 
estimated  by  means  of  the  fiux  gradient  method. 
This  method  leads  to  enhanced  values  for  the 
thermocline  depth  if  entrainment  occurs.  Values  of 
turbulent  diffusivity  obtained  for  the  region  just 
above  the  thermocline  endorse  Welander's  theory 
predicting  a  linear  relation  between  vertial  eddy 
diffusion  coefficient  and  the  squared  Brunt- Vaai- 
sela  frequency.  Values  of  diffusivity  obtained  for 
regions  just  below  the  thermocline,  deviating  from 
the  predictions,  suggest  a  supply  of  vertical  mo- 
mentum to  the  thermocline  from  the  lower  hypo- 
limnion.  (Baker-FRC) 
W81-04431 


THE  CHEMICAL  CONTROL  OF  THE  WATER 
HYACTNTH  (EICHHORNIA  CRASSIPES 
(MART.)  SOLMS), 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  4A. 

W8 1-04437 


SEDIMENTATION  RATES  IN  FAYETTEVILLE 
GREEN  LAKE,  NEW  YORK,  U.S.A., 

Massachusetts  Univ.,  Amherst.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2J. 
W8 1-04446 


ANNUAL     LAMINATIONS     IN     THE     SEDI- 
MENTS OF  LOE  POOL,  CORNWALL, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04463 


NEAR-SURFACE  TURBULENCE  MEAS- 
UREMENTS IN  A  LAKE, 

Oregon  State  Univ.,  Corvallis.  SChool  of  Ocean- 
ography. 

T.  M.  Dillon,  J.  G.  Hansen,  and  M.  D.  Pearson. 
Nature,  Vol  290,  No  5805,  p  390-392,  April  2, 
1981.  2  Fig,  15  Ref. 

Descriptors:  'Turbulence,  'Water  circulation, 
'Waves,  Winds,  Scaling  laws.  Kinetic  energy.  Tur- 
bulent boundary  layers.  Mixing,  Boundary  layers. 
Energy  transfer.  Surface  waters,  'Lakes. 

Turbulence  in  the  near-surface  zone  of  Green 
Peter  Reservoir,  Oregon,  was  studied  using  a  tem- 
perature probe  capable  of  estimating  the  rate  of 
which  the  kinetic  energy  of  turbulence  is  dissipat- 
ed. The  resulting  temperatue  profile  showed  an 
active  surface  mixing  layer  to  a  depth  of  6  m  and  a 
strong  seasonal  thermocline  at  7  m.  Dissipation 
was  inversely  proportional  to  depth,  and  experi- 
mental results  agreed  with  independently  measured 
values.  To  a  first  approximation,  scaling  laws  de- 
vised to  describe  dissipation  in  the  atmospheric 
boundary  layer  may  be  applicable  in  the  near- 
surface  water.  Further  research  is  necessary  to 
determine  whether  scaling  will  hold  during  large 
wind  speeds  and  breaking  surface  waves.  (Cassar- 
FRC) 
W8 1-04464 


NITROGEN  nXATION  (ACETYLENE  REDUC- 
TION) IN  A  DANISH  LAKE, 

State   Laboratory   for   Soil   and   Crop   Research, 

Lyngby  (Denmark). 

M.  H.  Ahmad. 

Environmental  Pollution  (Series  A),  Vol  24,  No  3, 

p  167-175,  1981.  3  Fig,  1  Tab,  25  Ref 

Descriptors:  'Nitrogen  fixation,  'Eutrophic  lakes, 
'Seasonal  variation,  Lakes,  Phosphorus,  'Den- 
mark, Lyngby,  Diurnal  distribution.  Chemical  re- 
actions. 

Although  a  variety  of  aspects  relating  to  the  many 
eutrophic  lakes  around  Copenhagen  city  (Den- 
mark) and  its  suburbs  have  been  investigated,  no 
lake  had  previouly  been  investigated  for  nitrogen 
fixation,  which  is  an  important  input  of  combined 
nitrogen  to  lake  ecosystems.  The  nitrogen  fixation 
(acetylene  reduction),  seasonal  and  diurnal  vari- 
ations of  nitrogenase  activities,  and  some  of  the 
chemical  factors  influencing  nitrogen  fixation  in 
Lyngby  Lake  were  examined.  The  rate  of  nitrogen 
fixation  during  the  seasonal  cycle  fluctuated  and 
was  shown  to  vary  with  respect  to  sampling  data, 
in  situ  temperature,  sampling  depth,  and  transpar- 
ency of  the  lake  water.  Nitrogenase  activity  began 
in  May,  with  the  maximal  activity  occurring  in 
July.  There  was  a  gradual  decline  in  nitrogenase 
activity  after  July,  and  no  activity  was  observed 
from  December  to  April.  Chemical  analyses  of 
water  showed  that  nitrogenase  activity  and  levels 
of  inorganic  combined  nitrogen  were  inversely 
correlated.  However,  not  much  change  was  ob- 
served in  the  phosphorus  content  of  the  water 
throughout  the  investigation.  When  daily  fluctu- 
ations of  nitrogenase  activities  were  studied,  activi- 
ty was  low  at  night,  increased  rapidly  with  morn- 


ing, and  was  followed  by  a  slow  rise  during  the 
day,  with  a  maximum  at  noon.  (Carroll-FRC) 
W8 1-04475 


OXYGEN  DEPLETION  AND  ANOXU  IN  THE 

CENTRAL  AND  WESTERN  BASINS  OF  LAKE 

ERIE,  1973-1975, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 

Area  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-04478 


TRANSPARENCY,  CONDUCTIVITY  AND 
TEMPERATURE  SURVEYS  IN  THE  CENTRAL 
AND  WESTERN  BASINS  OF  LAKE  ERIE, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 
J.  E.  Zapotosky. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  103-117,  8 
Fig,  1  Tab,  7  Ref 

Descriptors:  'Water  quality,  'Transparency,  'Spe- 
cific conductivity,  'Water  temperature,  'Lake 
basins,  Secchi  disks.  Seasonal  variation,  Hypolim- 
nion,  Epilimnion,  Thermal  stratification.  Shallow 
water.  Water  quality  standards,  'Lake  Erie  basin. 

The  surveys  were  conducted  from  1973-1975,  for 
comparison  with  results  from  previous  studies. 
Secchi  values  for  both  the  central  and  western 
basins  showed  a  gradual  increase  in  depth  from 
April  through  August  and  a  general  decrease  in 
depths  thereafter.  This  phenomenon  is  more  appar- 
ent in  the  central  basin,  which  showed  greater 
peak  values  for  1973-1975  than  for  1969-1971. 
These  figures  were  lower,  but  similar  over  time  for 
the  western  basin.  Central  basin  conductance 
values  were  usually  higher  than  western  basin 
values  (291.32  and  259.89,  respectively  for  1974) 
and  follow  a  general  pattern  of  decreasing  in  late 
spring  and  increasing  from  September  onwards. 
Hypolimnetic  values  increase  linearly,  while  epi- 
limnion values  are  more  variable.  In  both  basins, 
from  April-December  1974,  the  average  conduc- 
tance values  were  within  the  International  Joint 
Commission  recommended  level  of  less  than  308 
micromhos.  The  western  basin  values  apparently 
vary  inversely  with  the  Detroit  River  discharge,  a 
relationship  probably  modified  by  wind-induced 
mixing.  The  central  basin  is  isothermal  throughout 
winter  and  early  spring  with  stratification  occur- 
ring in  lake  May  or  June  and  lasting  about  100 
days.  Because  of  its  shallow  depth,  the  western 
basin  rarely  stratifies,  and  when  it  does,  it  is  only 
for  short  periods  of  time.  (Brambley-SRC) 
W8 1-04479 


LAKE  ERIE  WINDS:  A  PRELIMINARY  ANAL- 
YSIS, 1973-1975, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 
D.  L.  Wise. 

In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophicaton,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  118-130,  2 
Fig,  2  Tab,  12  Ref. 

Descriptors:  'Lakes,  'Wind  velocity.  Data  acquisi- 
tion, Seasonal  variation,  Environmental  effects. 
Wind  direction.  Lake  breezes,  'Lake  Erie. 

A  primary  objective  of  this  study  was  the  develop- 
ment of  a  methodology  to  estimate  the  surface 
wind  field  of  Lake  Erie,  with  a  secondary  objec- 
tive of  developing  a  quick  and  simple  means  of 
assessing  the  winds  until  the  primary  method  was 
operational.  Hourly  wind  data  obtained  for  1973- 
1975  were  analyzed  to  determine  the  resultant 
wind  speed;  the  direction  of  the  resultant  wind;  the 
persistance  of  the  wind;  and  the  mean  wind  speed. 
The  annual  resultant  wind  is  from  the  west-south- 
west at  approximately  5.0  mph.  The  resultant  wind 
velocity  is  greatest  in  the  late  fall  with  a  secondary 
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maximum  in  the  spring.  The  minimum  resultant 
wind  velocity  and  minimum  mean  wind  velocity 
are  always  in  late  summer.  In  April-June  1975  both 
the  resultant  and  mean  wind  velocities  were  lower 
than  the  previous  two  years  and  the  resultant  wind 
was  more  westerly.  Such  differences  in  the  wind 
are  an  important  element  in  assessing  the  physical, 
chemical,  or  biological  processes  occurring  in  the 
lake.  (Brambley-SRC) 
W8 1-04480 

CHLOROPHYLL  A  AND  PHEOPIGMENT  DIS- 
TRIBUTION IN  THE  CENTRAL  AND  WEST- 
ERN BASINS  OF  LAKE  ERIE, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 
L.  A.  Fay,  and  D.  E.  Rathke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107070, 
Price  codes:  A 17  in  paper  copy,  A07  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  175-230, 
31  Fig,  13  Tab,  17  Ref 

Descriptors:  *Lake  basins,  'Chlorophyll,  'Pig- 
ments, 'Seasonal  variation,  Eutrophication,  Meso- 
trophy,  Organic  carbon.  Algae,  Water  pollution, 
'Lake  Erie  basin. 

Chlorophyll  a  and  pheopigment  a  were  measured 
from  1973-1975  to  observe  seasonal  and  yeariy 
trends.  Shoreline  versus  open  lake  concentrations 
were  also  examined.  Of  the  2,332  corrected  chloro- 
phyll a  measurements  taken,  98%  of  the  values 
ranged  between  0.34  and  29.12  microgram/1,  with 
a  mean  of  7.50  microgram/1.  The  western  basin  has 
consistently  larger  chlorophyll  amounts,  averaging 
2.31-3.15:1  compared  with  the  central  basin.  The 
seasonal  maximum  for  the  western  basin  was  in  the 
summer,  while  the  central  basin  had  two,  in  the 
early  spring  and  early  fall.  The  June-November 
chlorophyll  a  concentrations  have  been  increasing 
since  1967,  with  the  greatest  increases  occurring 
from  1974-1975.  The  western  basin  and  the  west- 
ern half  of  the  central  basin  were  considered  eutro- 
phic,  with  the  eastern  half  of  the  central  basin 
mesotrophic.  The  pheopigment  a  concentrations 
ranged  from  0.27-2.60  microgram/1  in  the  central 
basin,  and  1.09-5.93  microgram/1  in  the  western 
basin.  The  concentrations  of  pheopigments  and 
particulate  organic  carbon  increased  during  peri- 
ods of  maximum  resuspension,  while  chlorophyll 
concentrations  decreased.  (Brambley-SRC) 
W8 1-04482 


calanoid  copepods  throughout  the  season,  with  a 
maximum  of  total  copepods  in  June  and  July  fol- 
lowed by  a  steady  decline.  The  large  numbers  of 
rotifers  and  replacement  of  calanoid  copepods  by 
cladocerans  and  cyclopoid  copepods  are  consid- 
ered to  be  indicative  of  enriched  conditions  in 
these  basins.  (Brambley-SRC) 
W8 1-04484 


BENTHIC  MACROINVERTEBRATE  DISTRI- 
BUTIONS IN  THE  CENTRAL  AND  WESTERN 
BASINS  OF  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomol- 
ogy. 

N.  W.  Britt,  A.  J.  Pliodzinskas,  and  E.  M.  Hair. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  294-330, 
29  Fig,  6  Tab,  25  Ref 

Descriptors:  'Lake  basins,  'Benthic  fauna,  'Ma- 
croinvertebrates,  'Species  composition,  'Species 
diversity,  Water  quality,  Oligochaetes,  Molluscs, 
Midges,  Aquatic  environment.  Water  pollution, 
Tolerance,  'Lake  Erie  basin. 

The  benthic  macroinvertebrates  were  sampled  at 
52  stations  during  the  period  June  1973  to  October 
1974,  to  investigate  changes  in  this  community 
compared  with  previous  studies.  A  total  of  66  taxa 
was  identified,  of  which  the  Oligochaeta  made  up 
20.9%  and  averaged  61.9%  of  all  individuals. 
Thirty-size  taxa  were  found  throughout  both 
basins,  while  11  and  19  are  limited  to  the  western 
and  central  basins,  respectively.  Species  diversity 
ranged  from  0-15  at  different  stations;  with  the 
increased  diversity  resulting  from  Oligochaeta 
taxa.  Molluscs  are  represented  by  16  taxa,  of  which 
the  sphaeriid  clams  are  the  most  important,  with 
ubiquitous  distribution.  Ten  chironomid  taxa  were 
identified,  with  one  having  ubiquitous  distribution. 
The  remaining  15  taxa,  comprising  8%  numerical- 
ly, were  6  leeches,  2  amphipods,  1  isopod,  1  oppo- 
sum  shrimp,  1  polychaete,  1  coelenterate,  1  cad- 
disfly,  and  2  flatworm  families.  The  average  nu- 
merical faunal  densities  were  2612  and  3719/sq  m, 
respectively,  for  the  western  and  central  basins. 
While  these  densities  are  much  higher  than  those 
found  in  1963-1964,  the  increase  is  due  to  greater 
numbers  of  pollution-tolerant  taxa,  while  the  de- 
cline of  pollution-sensitive  taxa  has  continued. 
(Brambley-SRC) 
W81-04485 


ZOOPLANKTON  DISTRIBUTION  IN  THE 
CENTRAL  AND  WESTERN  BASINS  OF  LAKE 
ERIE, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 

D.  D.  Larson,  and  D.  E.  Rathke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July  1980.  p  272-293,  8 
Fig,  3  Tab,  37  Ref 

Descriptors:  'Lake  basins,  'Zooplankton,  'Ro- 
tifers, 'Copepods,  'Crustaceans,  'Seasonal  vari- 
ation, 'Species  composition.  Population  density, 
Biomass,  Nutrients,  Enrichment,  'Lake  Erie  basin. 

Zooplankton  samples  were  collected  from  5 1  west- 
ern and  central  basin  stations  during  May-Novem- 
ber 1974,  to  determine  species  composition  and 
seasonal  succession  of  rotifers,  cladocerans  and 
copepods;  and  to  relate  the  biomass  to  physical, 
chemical,  and  biological  parameters.  Rotifers  com- 
prised 6-40%  of  the  zooplankton  biomass  in  the 
western  basin.  Numerical  differences  in  rotifer  con- 
centrations varied  from  basin  to  basin,  and  over 
time.  Large  numbers  of  cladocerans  were  observed 
in  both  basins,  with  early  summer  and  autumn 
pulses.  In  the  late  summer  and  fall,  cladocerans 
comprised  the  highest  percentage  (55%)  of  the 
biomass.  Cyclopoid  copepods  were  dominant  over 


KINETICS  OF  SEDIMENT  OXYGEN 
DEMAND, 

Illinois  State  Water  Survey,  Peoria. 

W.  Wang. 

Water  Research,  Vol  15,  No  4,  p  475-482,  April, 

1981.  7  Fig,  4  Tab,  17  Ref. 

Descriptors:  'Lake  sediments,  'Oxygen  demand, 
'Kinetics,  Water  quality.  Dissolved  oxygen.  Bio- 
chemical oxygen  demand,  Sedimentology,  Math- 
ematical equations.  Suspended  sediments.  Oxygen 
uptake,  Limnology,  Iron,  Oxidation. 

A  series  of  lake  bottom  sediment  samples  were 
examined  to  determine  the  sediment  demand  for 
dissolved  oxygen  (SOD)  as  part  of  a  study  to 
define  the  effects  of  lake  bottoms  on  the  overlying 
water  column.  When  using  a  batch  method,  SOD 
was  expressed  in  terms  of  oxygen  uptake,  and  was 
determined  as  the  difference  in  biochemical 
oxygen  demand  of  a  settled  and  a  suspended  sedi- 
ment. For  small  amounts  of  sediment,  the  oxygen 
uptake  was  independent  of  the  initial  oxygen  pres- 
ent. A  mathematical  relationship  was  formulated  to 
explain  the  kinetics  of  the  SOD  reaction  in  a  batch 
method.  The  SOD  was  proposed  to  be  equal  to  the 
sum  of  the  product  of  a  reaction  rate  constant  and 
the  log  of  the  reaction  time  and  SOD  sub  1.  This 
empirical  relationship  was  explained  in  terms  of  an 
inhibition  effect  which  occurs  through  the  oxida- 
tion of  iron  (Fe2-|-)  on  the  sediment  surface.  When 
an  insoluble  coating  is  formed  (Fe3-(-),  the  rate  of 
oxidation   is  presumably  decreased,   reducing  the 


Lakes— Group  2H 

oxygen   uptake   at   the   surface  of  the   sediment. 
Unlike  dissolved  oxygen  determinations,  the  SOD 
measurement  provides  insight  into  the  aspects  of 
negative  oxygen  tension.  (Geiger-FRC) 
W8 1-04558 


CHLOROPHYLL-PHOSPHORUS  RELATIONS 
IN  INDIVIDUAL  LAKES.  THEIR  IMPOR- 
TANCE TO  LAKE  RESTORATION  STRATE- 
GIES, 

Minnesota  Univ.,  Minneapolis.  Limnological  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-04580 


A  LIMNOLOGICAL  STUDY  ON  LAKE 
NASSER  AND  THE  NILE  IN  EGYPT, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  A.  H.  Saad. 

Water  Supply  and  Management,  Vol  4,  No  1/2,  p 
81-92,  1980.  6  Fig,  66  Ref 

Descriptors:  'Water  quality,  'Lake  Nasser,  'Nile 
River,  Egypt,  Physical  properties,  Chemical  prop- 
erties. Hydrogen  ion  concentration,  Silicates,  Ni- 
trogen compounds,  Nitrates,  Nitrites,  Phosphorus 
compounds,  Organic  matter.  Dissolved  oxygen, 
Optical  properties.  Chlorides,  Mixing,  'Limno- 
logy. 

Water  samples  were  collected  at  Lake  Nasser  near 
the  High  Dam  and  at  7  stations  along  the  Nile 
River  to  document  the  chemical  and  physical  vari- 
ations along  the  lower  stretch  of  the  river.  In  the 
lake,  the  Secchi  value  was  240  cm;  in  the  river,  35- 
200,  depending  on  currents  and  turbidity.  Tem- 
peratures in  the  lake  increased  slightly  with  depth, 
17.7  C  at  the  surface  to  18.3  at  the  bottom.  No 
thermal  stratification  was  present.  Surface  water  in 
the  river  ranged  from  18.0-19.5  C.  pH  varied 
slightly  in  the  vertical  water  column  of  the  lake, 
from  8.67  to  8.74.  River  pH  varied  from  8.3-8.5  at 
the  first  6  stations  to  7.2  at  the  most  seaward 
station.  This  low  value  was  attributed  to  a  decrease 
in  phytoplankton  and  high  chloride  content.  Chlo- 
ride in  the  lake  ranged  from  3.8  mg  per  liter  at  the 
surface  to  23.28  mg  per  liter  at  10  meters  depth. 
Dissolved  oxygen  in  the  lake  fluctuated  between 
7.04  mg  per  Hter  at  60  meters  to  12.8  mg  per  hter  at 
50  meters  (the  surface  was  9  mg  per  liter).  Nutri- 
ents were  as  follows:  nitrate  (mg  per  liter)-lake, 
1.25-4.20,  and  river  2.03-4.45;  nitrite  (micrograms 
per  liter)-lake,  64-137,  and  river,  depleted  in  sever- 
al stations;  total  phosphate  (micrograms  per  liter)- 
lake,  175-535,  and  river,  144-302;  silicates  (mg  per 
liter)~lake,  10.2-130,  and  river,  11.2-3.2,  decreasing 
toward  the  outlet;  dissolved  organic  matter  (mg 
per  liter)-lake,  1.56  at  the  surface  to  10.63  at  30 
meters,  and  river,  2.65-4.22.  (Cassar-FRC) 
W8 1-04603 


RECENT  INVESTIGATIONS  ON  PHYSICAL 
LIMNOLOGY  IN  LAKE  BIWA  RELATING  TO 
ENVIRONMENTAL  PROBLEMSCIN  JAPA- 
NESE), 

Kyoto    Univ.    (Japan).    Diasters    Prevention    Re- 
search Inst. 
S.  Okuda. 

Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 
147-152,  July,  1980.  1  Fig,  9  Ref 

A  general  outline  of  limnological  studies  of  Lake 
Biwa,  Japan,  is  reported.  Observations  on  water 
circulation  show  a  counterclockwise  current  in  the 
northern  basin  and  southern  basin,  with  clockwise 
circulation  in  the  central  part.  In  the  southern 
basin,  lake  currents  are  controlled  by  the  prevail- 
ing wind.  Substances  transported  by  rivers  into  the 
lake  and  their  dispersion  are  discussed.  Bottom 
muds  were  studied  to  determine  the  effects  of 
seasonally  released  nutrients  (ammonium)  on  the 
water  quality  of  the  lake.  Several  educational  insti- 
tutions participated  in  different  aspects  of  this 
survey.  (Cassar-FRC) 
W8 1-04632 


GEOGRAPHICAL  VARIATIONS  IN  BODY 
SIZE,  BROOD  SIZE  AND  EGG  SIZE  OF  A 
FRESHWATER  SHRIMP,  PALAEMON  PAUCI- 
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DENS  DE  HAAN,  WITH  SOME  DISCUSSION 
ON  BROOD  HABITAT, 

Kyoto  Univ.  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

For   primary   bibliographic   entry  see   Field   6G. 

W8 1-04644 


21.  Water  In  Plants 


GROWTH-SUSTAINING  WATER  POTENTIAL 
DISTRIBUTION  IN  THE  PRIMARY  CORN 
ROOT, 

California  Univ.,  Davis.  Dept.  of  Land,  Air,  and 
Water  Resources. 
W.  K.  Silk,  and  K.  K.  Wagner. 
Plant  Physiology,  Vol  66,  No  5,  p  859-863,  No- 
vember, 1980.  5  Fig,  20  Ref. 

Descriptors;  *Plant  water  potential,  'Plant  mor- 
phology, •Corn,  Water  requirement,  Hydraulic 
conductivity,  Graphical  analysis.  Plant  growth. 
Plant  tissue.  Velocity,  Flow,  Laminar  flow.  Algo- 
rithms, Mathematical  models.  Differential  equa- 
tions, *Soil-water-plant  relationships. 

An  equation  is  derived  from  transport  theory  to 
relate  local  growth  rate  to  local  water  potential  in 
an  expanding  tissue.  The  equations  are  phenomeno- 
logical  rather  than  mechanistic.  They  employ  a 
model  of  the  corn  root  as  a  noncompartmented 
system.  In  this  model  the  relative  elemental  growth 
rate  equals  the  divergence  of  the  product  of  hy- 
draulic conductivity  and  the  gradient  of  water 
potential.  The  water  potential  required  to  sustain 
growth  decreases  from  outside  to  inside  the  root. 
This  approach  does  not  address  the  role  of  air 
spaces  and  components  of  plant  tissue  which  do 
not  accumulate  water.  The  most  uncertain  aspects 
of  the  analysis  are  values  for  hydraulic  conductiv- 
ity, derived  from  published  reports.  (Titus-FRC) 
W8 1-04450 


RESISTANCE  TO  WATER  FLOW  IN  THE 
INTRA-COLEOPTILE  INTERNODE  OF 
WHEAT, 

Agricultural  Research  Inst.,  Wagga  Wagga  (Aus- 
tralia). Dept.  of  Agriculture. 
P.  S.  Cornish. 

Plant  and  Soil,  Vol  59,  No  1,  p  119-125,  1981.  1 
Fig,  1  Tab,  8  Ref 

Descriptors:  'Agricultural  hydrology,  'Transpira- 
tion, 'Planting  management.  Soil  water.  Root  de- 
velopment, 'Wheat,  Soil  moisture  deficiency.  Crop 
production,  Australia,  Water  use  efficiency.  Sub- 
soil. 

Measurements  of  the  number  of  xylem  vessels  and 
their  radii  in  the  intra-coleoptile  internode  (ICI) 
and  seminal  roots  of  five  genotypes  of  wheat  indi- 
cated that  the  ICI  conducting  capacity  was  close 
to  that  of  the  main  seminal  axis.  This  condition 
would  hinder  flow  with  3-5  seminal  axes  contribut- 
ing to  the  uptake.  With  deeper  sowing,  the  length 
of  the  ICI  increased,  while  the  xylem  diameter 
decreased  in  two  of  the  genotypes,  restricting  flow 
even  more.  Assuming  Poiseuille  flow,  the  resist- 
ance per  unit  length  of  ICI  was  0.0004/cm  to  the 
4th  power-day  MPa.  To  maintain  transpiration 
under  typical  field  conditions  in  Southern  Austra- 
lia in  the  spring,  a  pressure  drop  of  0.15  MPa  along 
an  ICI  5  cm  in  length  would  be  required.  A  second 
study  was  carried  out  on  11  wheat  varieties  sown 
up  to  10  cm  deep.  Among  varieties  with  similar 
maximum  coleoptile  lengths  (6-8  cm),  maximum 
ICI  lengths  ranged  from  316-6.8  cm.  It  was  con- 
cluded from  these  findings  that  considerable  vari- 
ations in  hydraulic  resistance  are  possible  with  the 
different  combinations  of  genotypes  and  planting 
depths.  Such  information  could  also  allow  poten- 
tially useful  differences  in  the  rate  of  subsoil  water 
use  to  be  obtained.  (Geiger-FRC) 
W8 1-0445 1 


EFFECT  OF  WATER  TABLE  DEPTH  AND  TIL- 
LAGE METHODS  ON  PLANT-WATER  STATUS 
AND  YIELD  OF  RICE, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 
(Nigeria). 


For  primary  bibliographic  entry  see  Field  3F. 
W8 1-04452 


THE  INFLUENCE  OF  WATER  STRESS  ON 
THE  PHOTOSYNTHETIC  PERFORMANCE 
AND  STOMATAL  BEHAVIOUR  OF  TREE 
SEEDLINGS  SUBJECTED  TO  VARIATION  IN 
TEMPERATURE  AND  IRRADIANCE, 
Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 
W8 1-04465 


GENETIC  AND  SOIL  MOISTURE  EFFECTS 
ON  THE  BRANCHING-ROOT  TRAIT  IN  AL- 
FALFA, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

M.  S.  Mcintosh,  and  D.  A.  Miller. 

Crop  Science,  Vol  21,  No  1,  p  15-18,  January/ 

February,  1981.  4  Tab,  10  Ref. 

Descriptors:  'Crops,  'Drought,  Agriculture,  Mois- 
ture deficiency.  Water  deficit.  Water  shortage. 
Water  stress,  Moisture  stress,  'Alfalfa,  Roots, 
'Soil-water-plant  relationships. 

The  genetic  behavior  was  investigated  of  seven 
alfalfa  clones  exhibiting  a  wide  range  of  rooting 
habit;  the  effect  of  soil  moisture  on  the  rooting 
habit  of  alfalfa  was  studied;  and  attempts  were 
made  to  ascertain  whether  differences  in  soil  mois- 
ture contribute  to  rooting  habit  genotype  environ- 
ment interactions.  The  findings  suggest  that  the 
branching-root  trait  is  very  sensitive  to  environ- 
mental differences,  and  the  parent-progeny  rela- 
tionship for  the  branching-root  trait  is  low  when 
considered  over  more  than  one  environment.  The 
expression  of  the  branching-root  trait  was  en- 
hanced in  plants  grown  at  Brownstown,  Illinois,  as 
opposed  to  those  grown  at  Urbana.  Differences  in 
soil  structure  between  these  two  locations  or  low 
vigor  of  plants  at  Urbana  due  to  other  local  differ- 
ences were  probably  the  major  causes  of  this  dif- 
ference in  plant  growth  in  these  two  areas.  In 
experiments  where  some  of  the  plants  were  grown 
under  moisture-stressed  conditions,  these  plants 
were  severely  stressed  with  lower  root-branching 
scores.  Thus  it  was  concluded  that  soil  moisture 
influences  the  expression  of  the  branching  root 
habit  in  alfalfa.  Moisture  stress  conditions  which 
reduced  top  growth  also  reduced  root-branching. 
(Baker-FRC) 
W8 1-04572 


DROUGHT  RESPONSE  OF  WINTER  WHEAT 
CULTIVARS  GROWN  UNDER  FIELD  STRESS 
CONDITIONS, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 

Plant  Science. 

D.  L.  Keim,  and  W.  E.  Kronstad. 

Crop  Science,  Vol  21,  No  1,  p  11-15,  January/ 

February,  1981.  1  Fig,  5  Tab,  17  Ref 

Descriptors;  'Crop  yield,  'Drought,  'Wheat,  Ag- 
riculture, Moisture  deficiency,  Water  deficit, 
Water  shortage.  Water  stress.  Moisture  stress, 
'Soil-water  plant  relationships. 

This  study  was  conducted  to  characterize  the  ex- 
pression of  drought  resistance  in  winter  wheat 
cultivars  when  grown  under  dryland  conditions  in 
eastern  Oregon.  Soil  moisture  samples  taken  on 
June  7  indicated  that  the  cultivars  at  all  three  sites 
were  under  high  moisture  stress  during  the  grain- 
filling  period.  Osmotic  potential  was  determined 
from  leaf  samples  taken  during  the  early  part  of 
grain  filling.  The  osmotic  potential  contributed 
positively  to  yield  differences  primarily  by  way  of 
kernel  weight  at  the  least  stressed  site.  Increased 
osmotic  potential  contributed  to  higher  yields  and 
kernel  weight.  The  drought-resistant  cultivar 
'Yamhill'  avoided  drought  stress  by  maintaining  a 
high  plant  water  status  during  reproductive  devel- 
opment. The  high  growth  rates  during  heading  and 
anthesis  and  a  high  kernel  weight  demonstrated 
that  this  cultivar  was  not  as  severely  affected  by 
high  external  water  stress  as  were  other  types. 
Other  cultivars  also  demonstrated  that  both  avoid- 
ance and  tolerance  traits  contributed  to  grain  yield 
under  drought  stress.  (Baker-FRC) 


W8 1-04573 

23.  Erosion  and  Sedimentation 


DEVELOPMENT  OF  LONGITUDINAL  PRO- 
nLES  OF  ALLUVIAN  CHANNELS  IN  RE- 
SPONSE TO  BASE-LEVEL  LOWERING, 

Geological  Survey  of  Israel,  Jerusalem. 

Z.  B.  Begin,  D.  F.  Meyer,  and  S.  A.  Schumm. 

Earth  Surface  Processes  and  Landforms,  Vol  6,  p 

49-68,   1981.   15  Fig,   1  Tab,  26  Ref,  2  Append. 

OWRT-B-150-COLO(5). 

Descriptors:  'Erosion,  'Alluvial  streams,  'Gullies, 
'Armouring,  'Mathematical  model.  Alluvial  chan- 
nels. Degradation,  Heat  diffusion.  Sediment  con- 
tinuity. Sediment  transport,  Alluvial  sediments. 
Longitudinal  profiles.  Base-level  lowering. 

Flumes  15  and  20  meters  long  with  a  slope  of  0.01 
cm/cm  were  used  to  study  degradation  of  alluvial 
channels  in  cohesive  sediments.  The  base  level  was 
lowered  to  a  fixed  position,  and  longitudinal  pro- 
file development  was  analyzed  through  a  model 
formulated  as  a  heat  (diffusion)  equation,  based  on 
the  sediment  continuity  equation  with  discharge 
linearly  proportional  to  the  channel  slope.  The 
basic  equation  defined  bed  elevation  at  any  dis- 
tance and  time  as  a  function  of  the  amount  of  base- 
level  lowering  and  a  diffusion  coefficient.  Bank 
erosion  and  channel  armouring  problems  also  were 
treated  successfully  with  the  same  model.  In  homo- 
geneous alluvial  sediments  not  subject  to  armour- 
ing, base-level  lowering  by  a  given  amount  result- 
ed in  degradation  all  along  the  channel  by  the  same 
amount.  The  main  erosion  impact  occurred  in  the 
early  stages,  mainly  near  the  mouth.  The  degrada- 
tion rate  at  any  station  along  the  channel  reached  a 
peak,  then  slowly  decreased  with  time;  the  peak 
rate  was  attenuated  by  distance  from  the  mouth. 
The  model  predicted  intermediate  stages  of  profile 
development,  at  different  times,  at  any  distance 
from  the  outlet.  (Mullen-IPA) 
W8 1-04360 


REMOTE  SENSING  OF  NON-POINT  SOURCE 
SEDIMENT  IN  NORTHERN  MAINE, 

Maine  Univ.  at  Orono. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-04365 


EROSION  AND  SEDIMENTATION  DATA 
CATALOG  OF  THE  PACinC  NORTHWEST, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Forest 
Engineering. 

K.  R.  Larson,  and  R.  C.  Sidle. 
Forest  Service,  Pacific  Northwest  Region,  Port- 
land, Oregon,  Report,  September,  1980.  73  p,  39 
Tab,  56  Ref,  Append. 

Descriptors:  'Erosion,  'Sediment,  'Watersheds, 
'Forest  management,  'Soil  erosion,  Sediment 
yield,  Watershed  management.  Reservoirs,  Small 
watersheds.  Land  use,  Roadbanks,  Erosion  rates, 
Sedimentation  rates,  'Pacific  Northwest. 

Since  the  late  1950's,  numerous  studies  in  the  Pacif- 
ic Northwest  have  been  conducted  to  quantify 
sediment  yields  from  small  watersheds,  determine 
surface  soil  erosion  rates,  and  evaluate  the  effects 
of  various  forest  management  practices  on  erosion 
and  sedimentation  rates.  The  purpose  of  this  cata- 
log is  to  compile  previously  summarized  erosion 
and  sedimentation  data  in  a  form  that  is  easily 
accessible  and  readily  used  by  land  planners,  and 
soil  and  water  specialists.  Data  summaries  of  sever- 
al types  of  studies  are  contained,  including:  sedi- 
ment yield  data  from  small  watershed  research 
studies;  sediment  yield  data  from  reservoir  sedi- 
mentation studies;  soil  erosion  data  from  plot  stud- 
ies conducted  on  harvested  areas  and  on  road  cut 
and  fill  slopes;  and  sediment  yield  data  on  large 
rivers.  The  natural  variability  of  annual  sediment 
yields  from  a  given  watershed  and  mean  annual 
yields  for  similar  watersheds  in  a  given  area  are,  in 
many  cases,  extreme.  Any  extrapolation  of  erosion 
rates  or  sediment  yields  to  watersheds  having  simi- 
lar characteristics  should  be  made  with  caution. 
Surface  erosion  rates  reported  from  plot  studies 
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should  not  be  considered  as  sediment  inputs  to  the 
stream  system.  The  rate  at  which  soil  is  routed  to 
the  stream  system  is  highly  variable  and  dependent 
upon  many  site  specific  factors.  (Moore-SRC) 
W81-04372 


MEASUREMENT  AND  PREDICTION  OF  ERO- 
SION AND  SEDIMENT  YIELD, 

Science  and  Education  Administration,  Chickasha, 

OK.  Southern  Plains  Watershed  and  Water  Quality 

Ub. 

P.  B.  Allen. 

Agricultural    Reviews   and    Manuals   ARM-S-15, 

April,  1981.  25  p,  18  Fig,  4  Tab,  40  Ref 

Descriptors:  Sediment  yield,  'Erosion,  Sampling, 
•Prediction,  Field  tests,  Surface  runoff,  Large  wa- 
tersheds. Small  watersheds,  Soil  conservation. 
Costs. 

Measurement  methods  and  prediction  methods  are 
available  for  determining  sediment  yield  from  wa- 
tersheds ranging  in  size  from  0.01  acres  to  10,000 
sq  miles.  The  methods  are  summarized,  their  merits 
and  limitations  discussed,  and  the  factors  involved 
in  selecting  a  method  are  considered.  Measurement 
methods  for  watersheds  up  to  1  acre  include  the 
total  runoff  tank,  multislot  divisor  and  the  Coshoc- 
ton sampler,  while  for  larger  watersheds  pumping 
samplers,  ponds  and  reservoirs  and  hand-operated 
samplers  may  be  used.  The  universal  soil-loss  equa- 
tion (USLE)  may  be  used  for  predictive  purposes 
on  watersheds  of  up  to  100  acres,  while  for  larger 
watersheds  a  modified  USLE,  USLE  and  delivery 
ratio  and  empirical  procedures  may  be  used.  The 
measurement  methods  are  the  more  accurate,  with 
accuracies  within  -i-  or  -  15%.  Measurements  over 
3-5  years  are  recommended  for  reliable  results  for 
sediment  yields.  Costs  of  sediment  yield  determina- 
tion usually  increase  with  accuracy.  Some  of  the 
samplers  may  be  used  or  adapted  for  sampling 
trace  elements,  nutrients,  and  pesticides.  (Bramb- 
ley-SRC) 
W8 1-04373 


MOVEMENT  AND  EFFECTS  OF  COMBINED 
SEWER  OVERFLOW  SEDIMENTS  IN  RECEIV- 
ING WATERS, 

Colorado  State  Univ.,  Fort  Collins.  Engineering 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-04375 


SEDIMENTATION  RATES  IN  FAYETTEVILLE 
GREEN  LAKE,  NEW  YORK,  U.S.A., 

Massachusetts  Univ.,  Amherst.  Dept.  of  Zoology. 
S.  D.  Ludlam. 

Sedimentology,  Vol  28,  No  1,  p  85-96,  February, 
1981.  4  Fig,  5  Tab,  15  Ref 

Descriptors:  ♦Sedimentation  rates,  ♦Paleolimno- 
logy,  Lakes,  Sedimentation,  'Lake  sediments, 
Varves,  Limnology,  *Fayetteville  Green  Lake, 
New  York. 

A  method  for  estimating  past  sedimentation  rates 
in  Fayetteville  Green  Lake,  New  York,  is  de- 
scribed, which  utilizes  the  separating  of  annual 
couplets  or  varves  in  dried  sediment  samples.  Two 
measures  are  presented  which  represent  an  upper 
and  lower  limit  of  sedimentation  rate  estimates. 
Both  measures  agree  within  5%  with  recent  deter- 
minations of  the  average  annual  sedimentation  rate 
in  couplets.  Usually  3  to  5  replicate  samples  are 
required  to  reduce  the  half-width  of  95%  confi- 
dence intervals  on  individual  couplet  sedimenta- 
tion rates  to  30  g/sq  m/yr.  Lateral  variations  in 
sedimentation  rate  were  detected  for  individual 
years  over  the  same  distance,  but  no  variations 
were  found  in  sedimentation  rates  averaged  for  13 
years  over  short  distances  in  the  profundal  zone. 
Not  all  of  the  variation  was  related  to  the  non- 
uniform patterns  of  dark  sublaminae  and  thin  turbi- 
dities resulting  from  annual  layers.  Although  pre- 
cise estimates  of  sedimentation  rates  could  be  de- 
termined at  different  points  in  the  lake,  estimates 
should  be  gathered  from  several  points  to  attain 
accurate  annual  sedimentation  rates  for  the  lake  as 
a  whole.  (Geiger-FRC) 
W81-04446 


PARTICULATE  MATTER  GRAIN-SIZE  CHAR- 
ACTERISTICS AND  FLOCCULATION  IN  A 
PARTIALLY  MIXED  ESTUARY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 
Scotia).  Atlantic  Oceanographic  Lab. 
For  primary  bibliographic  entry  see  Field  2L. 
W8 1-04447 


COMPARISON  OF  METHODS  OF  SIZE  ANAL- 
YSIS FOR  SANDS  OF  THE  AMAZON-SOLI- 
MOES  RIVERS,  BRAZIL  AND  PERU, 

Cincinnati  Univ.,  OH.  H.N.  Fisk  Lab.  of  Sedimen- 
tology. 

D.  W.  Jordan,  R.  C.  Tobin,  P.  Lundegard,  N. 
Samuels,  and  F.  Schauf 

Sedimentology,  Vol  28,  No  1,  p  123-128,  1981.  3 
Fig,  2  Tab,  25  Ref 

Descriptors:  'Particle  size,  'Mathematical  studies, 
•Fluvial  sediments.  Sediment  transport.  Sediments, 
Rivers,  Frequency  analysis.  Graphical  methods. 
Sand,  Sedimentology,  Deltas,  Amazon  River,  Soli- 
moes  River,  Brazil,  Peru. 

Cumulative  frequency  curves  and  bivariate  tex- 
tural  plots  of  Amazon-Solimoes  River  sands  are 
not  environmentally  sensitive.  Most  of  the  sands 
may  be  plotted  as  delta  (67%),  nearshore  (18%), 
fluvial  (13%),  and  dune  (2%).  Much  of  the  inter- 
sample  variation  in  the  cumulative  curves  occurred 
between  0-5%.  Neither  sampling  technique  nor 
position  within  the  river  had  a  significant  effect  on 
bivariate  plots  or  cumulative  curves.  Size  distribu- 
tion, transport,  and  final  processing  of  the  size 
distribution  were  reported  to  have  a  stronger  influ- 
ence on  the  outcome  of  bivariate  plots  or  cumula- 
tive curves.  Of  the  13%  of  samples  which  plotted 
as  fluvial,  only  one  of  the  nine  bivariate  plots 
successfully  identified  the  fluvial  environment. 
(Geiger-FRC) 
W81-04448 


MECHANICAL  EFFECTS  OF  MICRO-ORGAN- 
ISMS ON  INTERTIDAL  BEDFORM  MIGRA- 
TION, 

Institute  of  Earth  Sciences,  Utrecht  (Netheriands). 

Comparative  Sedimentology  Div. 

P.  L.  DeBoer. 

Sedimentology,  Vol  28,  No  1,  p  129-132,  February, 

1981.  3  Fig,  11  Ref 

Descriptors:  *  Microorganisms,  'Sediment  erosion, 
•Mud  flats.  Watershed  management.  Algae,  Sand, 
Sediment  transport.  Shoals,  Sandbars,  Sand  waves, 
Ripple  marks,  Sedimentary  structures.  Tidal  flats. 
Organic  matter,  Aphotic  zone,  •Intertidal  areas. 

It  has  been  shown  that  algae  and  suspension  feed- 
ers may  act  as  binders  on  muddy  tidal  flats.  The 
stabilizing  effect  of  microorganisms  on  sandy  sedi- 
ment surfaces  in  temperate  climates  was  demon- 
strated in  a  simple  experiment.  Observations  of  a 
megaripple  were  made  during  several  years  on  an 
intertidal  shoal  in  the  Oosterschelde  tidal  inlet  of 
the  Netherlands.  It  was  also  observed  that  small- 
scale  ripples  were  more  abundant  in  the  sand  in  the 
winter,  suggesting  a  stabilizing  effect  of  summer 
algae.  To  eliminate  organic  activity,  a  copper  sul- 
fate solution  was  poured  along  a  1  m  strip  at  right 
angles  to  the  crest  of  a  megaripple  during  low  tide. 
After  two  high  tide  periods,  the  treated  part  of  the 
megaripple  had  been  completely  eroded,  suggest- 
ing the  role  of  the  surface  organic  layer  in  megar- 
ipple stabilization.  It  was  speculated  that  inactiva- 
tion  of  algae  over  a  large  area  would  most  likely 
lead  to  slight  surface  erosion  and  increased  migra- 
tion velocity  of  whole  bedforms.  Research  into  the 
role  of  the  subtidal  aphotic  zone  should  be  includ- 
ed when  evaluating  the  physical  response  of  sedi- 
mentary structures  on  the  behavior  of  water  move- 
ments. (Geiger-FRC) 
W8 1-04449 


2K.  Chemical  Processes 


SALT   RELEASE   FROM   SUSPENDED   SEDI- 
MENTS: A  SIMULATION  MODEL, 

Utah  Agricultural  Experiment  Station,  Logan. 
S.  R.  Peterson,  J.  J.  Jurinak,  and  R.  J.  Wagenet. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231839, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Research  Report  62,  December,  1980,  149  p,  27 
Fig,  23  Tab,  6  Append.  OWRT-A-045-UTAH(1), 
14-34-0001-9047. 

Descriptors:  *Chemical  reactions.  Saline  water, 
•Suspended  sediments,  •Particle  size.  Saline  soils. 
Soil  water.  Diffuse  source.  Sediment  interaction, 
•Mancos  shale. 

The  effects  of  particles  size,  soil  to  water  ratio  and 
time  on  the  rate  of  release  of  salts  from  Mancos 
Shale  derived  soils  were  studied  by  taking  four 
different  size  fraction  at  three  different  dilutions  of 
soil  to  water.  The  kinetic  model  was  formulated 
using  data  obtained  from  a  soil  dominated  by 
highly  soluble  salts  (evaporites)  and  using  dimen- 
sional analysis.  The  chemical  equilibrium  model 
developed  in  this  project  was  based  on  ion  associ- 
ation theory,  with  equilibrium  constants  chosen  as 
the  data  base.  The  requisite  chemical  equations 
programmed  were  solved  by  iterative  techniques 
(successive  approximations).  The  chemical  model 
was  interfaced  with  the  kinetic  model,  thus  all 
input  data  necessary  for  the  chemical  model  were 
produced  by  the  kinetic  model;  these  input  data 
were  the  total  concentrations  of  individual  ions. 
The  equilibrium  model  accepted  these  input  data 
and  calculated  the  concentrations,  activities,  and 
activity  coefficients  for  all  ions  and  their  soluble 
complexes.  The  model  also  predicted  which  salts 
were  dissolving  and  by  determining  the  saturation 
indices  how  quickly  individual  mineral  salts  ap- 
proached equilibrium. 
W8 1-04304 


CALaUM  CARBONATE  PREOPITATION  AS 
INFLUENCED  BY  STREAM  PRIMARY  PRO- 
DUCTION, 

Utah  Water  Research  Lab.,  Logan. 
G.  L.  Rupp,  and  V.  D.  Adams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-23 1946, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Water  Quality  Series,  UWRL/Q-81/02,  April, 
1981.  60  p,  23  Fig,  16  Tab,  80  Ref  3  Append. 
OWRT-A-044-UTAH(1),  14-34-0001-9047. 

Descriptors:  •Calcium  carbonate  precipitation, 
•Primary  stream  production,  •Periphyton  photo- 
synthesis, •Macronutrient  concentration.  Phospho- 
rus interaction,  Benthic  community.  Synoptic 
study,  Minerologic  analyses.  Radiotracer  experi- 
ments. Bicarbonate-hardness  system.  Water  qual- 
ity. Sodium  absorption  ration.  Total  dissoled 
solids.  Stream  diversion.  Metal  toxicity.  Algal 
blooms,  Aquatic  production,  Utah,  Logan  River. 

The  water  chemistry,  hydrology,  and  benthic  pri- 
mary production  of  the  Logan  River,  in  the  Bear 
River  Mountains  in  northern  Utah,  were  moni- 
tored for  one  year  to  study  the  potential  influence 
of  periphyton  photosynthesis  on  calcium  carbonate 
precipitation  in  the  river.  Radioisotopic  tracers 
were  used  to  measure  periphyton  photosynthesis 
and  calcium  carbonate  precipitation  concurrently 
in  laboratory  experiments  to  investigate  the  effects 
of  water  temperature,  velocity  and  macronutrient 
concentration  on  calcium  carbonate  precipitation 
induced  by  photosynthesis.  Precipitation  did  not 
correlate  with  nutrient  content,  but  did  with  tem- 
perature, being  greatest  at  IOC;  benthic  precipita- 
tion decreased  inversely  with  water  velocity. 
These  results  suggest  that  biological  activity  would 
have  the  greatest  effect  in  high  altitude  streams, 
declining  in  importance  downstream.  Biological 
activity  may  account  for  as  much  as  25%  calcium 
carbonate  precipitation  in  the  Logan  River  during 
certain  times  of  the  year.  (Mullen-IPA) 
W81-04316 


A  HYDROLOGIC  CARBONATE  CHEMISTRY 
MODEL  OF  FLOODED  RICE  nELDS, 

Arkansas  Water  Resources  Research  Center,  Fay- 
etteville. 

For  primary  bibliographic  entry  see  Field  4B. 
W81-04317 


f 


X-361011 


O009(00)(31-OCT-81-1 1:24:33) 


9 

F1544 


Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 


LONG-TERM  CHEMICAL-QUALITY 

CHANGES       IN      SELECTED       DELAWARE 
STREAMS, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-04332 


CHLORIDE    IN    NATURAL    CONTINENTAL 
WATER-A  REVIEW, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04333 


CHEMISTRY   OF  MONSOON  RAIN  WATER 
AT  DELHI, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 
W8 1-04625 


2L.  Estuaries 


PARTICULATE  MATTER  GRAIN-SIZE  CHAR- 
ACTERISTICS AND  FLOCCULATION  IN  A 
PARTIALLY  MIXED  ESTUARY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Oceanographic  Lab. 

K.  Kranck. 

Sedimentology,  Vol  28,  No  1,  p  107-114,  February, 

1981.  6  Fig,  27  Ref 

Descriptors:  *Flocculation,  'Particle  size,  'Sus- 
pended solids,  'Estuaries,  Inorganic  compounds, 
Organic  matter,  Turbidity,  Sedimentation,  Mixing. 

The  concentration,  grain  size,  and  gross  composi- 
tion of  suspended  matter  in  the  Miramichi  Estuary, 
New  Brunswick,  were  studied  with  special  focus 
on  the  effect  of  flocculation  and  the  partitioning  of 
organic  and  inorganic  material  on  particle  size 
characteristics.  Variations  in  the  concentration  of 
particulate  matter  were  associated  with  regular 
changes  in  grain-size  features.  The  suspended 
matter  in  the  turbidity  maximum  region  of  the 
estuary  was  found  mostly  as  large  flocculated  par- 
ticles. In  estuarine  waters  with  lower  particle 
levels,  most  of  the  matter  occurred  as  finer  parti- 
cles. Natural  floe  modes  and  inorganic  grain  modes 
varied  simultaneously  at  higher  suspended  particu- 
late concentrations;  at  lower  concentrations,  the 
two  modes  varied  inversely.  Variations  in  organic 
matter  and  modal  relationships  were  attributed  to 
variations  in  the  inorganic-organic  composition  of 
the  floes.  It  was  suggested  that  increases  in  the 
trapping  effect  which  causes  the  turbidity  maxi- 
mum were  responsible  for  the  increase  in  settling 
rates  due  to  flocculation.  (Geiger-FRC) 
W8 1-04447 


THE  SIGNinCANCE  OF  MICROBIAL 
CARBON  IN  THE  NUTRITION  OF  THE  DE- 
POSIT FEEDING  POLYCHAETE  NEREIS  SUC- 
ONEA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Zoology. 

L.  M.  Cammen. 

Marine  Biology,  Vol  61,  No  1,  p  9-20,  1980.  4  Fig, 

2  Tab,  80  Ref 

Descriptors:  'Food  chains,  'Bacteria,  'Carbon, 
Benthos,  Biomass,  Aquatic  life,  Dissolved  solids. 
Salt  marshes,  Marshes,  Microbiological  studies, 
'Ecosystems. 

An  attempt  was  made  to  evaluate  the  importance 
of  microbial  carbon  in  the  nutrition  of  an  entire 
population  of  deposit  feeders  on  an  annual  basis. 
The  population  of  Nereis  succinea  was  apparently 
unable  to  assimilate  a  sufficient  amount  of  micro- 
bial carbon  to  sustain  itself  during  the  year  of  the 
study.  The  findings  agree  with  other  reports  of 
other  deposit  feeders  and  detritivores  where  the 
quantity  of  bacteria  consumed  was  substantially 
less  than  the  carbon  requirement.  The  level  of 
bacterial  carbon  in  the  sediments  of  this  marsh  was 
not  unusually  low  in  comparison  to  other  marine 


sediments.  It  seems  likely  that  in  general,  only  a 
small  portion  of  the  carbon  requirements  of  nonse- 
lective deposit  feeders  and  detritivores  is  obtained 
through  their  consumption  of  bacteria.  The  role  of 
direct  uptake  of  nonliving  organic  carbon,  both 
particulate  and  dissolved,  in  the  nutrition  of  depos- 
it feeders  and  detritivores  is  unclear.  While  the 
potential  importance  of  DOC  uptake  has  been 
demonstrated  in  the  laboratory,  it  has  not  been 
verified  in  the  real  world.  (Baker-FRC) 
W8 1-04455 


BACTERIOPLANKTON  IN  THE  COASTAL  EU- 
PHOTIC  ZONE:  DISTRIBUTION,  ACTIVITY 
AND  POSSIBLE  RELATIONSHIPS  WITH 
PHYTOPLANKTON, 

Scripps  Institution  of  Oceanography,  San  Diego, 
La  Jolla,  CA.  Inst,  of  Marine  Resources. 
J.  A.  Fuhrman,  J.  W.  Ammerman,  and  F.  Azam. 
Marine  Biology,  Vol  60,  No  2/3,  p  201-207,  1980.  3 
Fig,  2  Tab,  32  Ref 

Descriptors:  'Phytoplankton,  'Coastal  waters,  Eu- 
photic  zone,  Eutrophication,  Trophic  level.  Algal 
growth.  Aquatic  productivity,  'Bacteria,  Bights, 
Southern  California  Bight. 

The  distribution  of  bacterioplankton  in  the  eupho- 
tic  zone  of  the  Southern  California  Bight  was 
correlated  with  the  distribution  of  other  biological 
parameters  such  as  chlorophyll,  primary  produc- 
tion, and  organic  particulates.  Data  were  gathered 
from  27  stations  during  two  cruises  of  the  Southern 
California  Bight  Study.  With  increasing  distance 
from  shore,  bacterial  abundance  and  thymidine 
incorporation  declines  progressively.  Similar 
trends  were  noted  for  phytoplankton.  The  distribu- 
tion of  bacterioplankton  and  their  activity  in  the 
Southern  California  Bight  seem  more  related  to  in 
situ  processes  than  to  a  terrestrial  source/oceanic 
sink  of  bacterioplankton.  Bacterial  abundance,  thy- 
midine incorporation,  and  thymidine  and  glucose 
turnover  rates  were  all  significantly  correlated  to 
each  other,  suggesting  they  are  comparable  as  rela- 
tive measures  of  bacterial  activity.  Thymidine  in- 
corporation per  cell  was  not  correlated  to  bacterial 
abundance.  This  suggests  density  independent  spe- 
cific growth  rates.  The  standing  stock  of  phyto- 
plankton had  more  of  an  influence  on  bacterio- 
plankton growth  rate  than  did  the  primary  produc- 
tion of  the  phytoplankton.  It  was  concluded  that 
bacterial  growth  may  be  stimulated  by  leakage  of 
dissolved  organic  matter,  not  so  much  from 
healthy  photosynthesizing  cells  as  from  phyto- 
plankton being  disrupted  and  incompletely  digest- 
ed during  predation  by  the  zooplankton  and 
nekton.  (Baker-FRC) 
W8 1-04456 


ASPECTS  OF  THE  ECOLOGY  OF  A  SMALL 
ESTUARINE  EMBAYMENT, 

Academy  of  Natural  Sciences  of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
K.  Mountford. 

Marine  Biology,  Vol  61,  No  1,  p  53-67,  1980.  11 
Fig,  2  Tab,  40  Ref 

Descriptors:  'Estuarine  environment,  'Ecology, 
'Chesapeake  Bay,  Hydrology,  Climate,  Tempera- 
ture, Bacteria,  Aquatic  life,  Plankton. 

The  present  study  was  a  range-finding  effort  to 
develop  a  baseline  of  structural  and  functional 
information  for  later  comparative  assessment  of  a 
brackish  embayment  on  the  Western  Shore  of 
Chesapeake  Bay  and  similar  small  estuarine  water- 
sheds. Sediment  was  noted  to  move  alongshore 
into  the  cove  after  rainfall,  and  erosion  caused  soil 
breakdowns  from  nearby  cliffs.  The  distribution  of 
the  intertidal  benthos  appears  to  be  mediated  by 
the  erosion,  by  ice  damage  and  by  predators.  Phy- 
toplankton chlorophyll  oscillations  that  were  noted 
in  the  Bay  and  Potomac  River  were  not  observed 
in  the  cove.  Cove  gross  and  net  photosynthesis 
averaged  the  same  as  the  bay,  but  the  cove  had 
higher  spring  rates,  resulting  from  higher  net  as- 
similation ratios  rather  than  from  higher  biomass. 
Large  numbers  of  small  flagellates  were  not  seen 
after  heavy  rainfall  flushing.  Various  factors  sug- 
gest that  leaf  litter  from  the  surrounding  forest 
dominated  particulate  input  to  the  cove.  Bacterial 


counts  increased  in  total  numbers  as  a  function  of 
water  temperature.  Surface  counts  exceeded 
bottom  counts.  Indigenous  bird  and  mammal  waste 
are  important  bacterial  inputs.  Rainfall  pulses  re- 
sulted in  rapid  increases  of  fecal  coliform  and  fecal 
streptococcus  counts.  (Baker-FRC) 
W8 1-04457 


TRACE  ELEMENTS  IN  MYTILUS  EDULIS  L. 
FROM  THE  ESTUARY  AND  GULF  OF  ST. 
LAWRENCE,  CANADA:  LEAD  AND  CADMI- 
UM CONCENTRATIONS, 

Institut  National  de  la  Recherche  Scientifique,  Ri- 

mouski  (Quebec).  Lab.  Oceanographique. 

D.  Cossa,  and  E.  Bourget. 

Environmental  Pollution  (Series  A),  Vol  23,  No  1, 

p   1-8,   September,    1980.   1   Fig,  2  Tab,  36  Ref 

Descriptors:  'Cadmium,  'Lead,  'Mussels,  Mytilus, 
Estuaries,  'Trace  elements,  River  mouth,  Metals, 
Water  pollution  sources,  Canada,  'Gulf  of  St. 
Lawrence. 

Cadmium  and  lead  content  were  determined  in  the 
bivalve  Mytilus  edulis  which  was  systematically 
sampled  along  the  shores  of  the  estuary  and  north- 
eastern Gulf  of  St.  Lawrence.  Growth  rate,  sexual 
maturity,  and  the  surface  circulation  pattern  were 
determined,  and  the  relationships  between  these 
parameters  and  metal  levels  in  the  bivalves  were 
examined.  There  was  a  decrease  in  metal  concen- 
trations of  mussels  toward  the  Gulf,  which  ap- 
peared to  be  due  to  the  dilution  of  relatively  metal- 
rich  waters  originating  in  the  upper  estuary  and 
Saguenay  fjord.  The  results  suggested  no  measur- 
eable  influence  of  salinity  on  uptake.  Also,  there 
was  no  evidence  of  a  relationship  between  vari- 
ations in  metal  concentrations  and  sexual  maturity 
or  growth  rate.  The  variations  observed  were 
thought  to  be  due  to  abiotic  factors  such  as  sources 
of  metals,  rather  than  to  biotic  factors.  The  high 
levels  found  in  animals  in  the  western  zone  were 
judged  not  due  to  mining  activities  in  the  area,  but 
resulted  from  the  metal  inputs  from  the  numerous 
rivers  which  drain  this  part  of  the  Canadian  Shield, 
which  is  known  for  its  metallic  lode.  (Small-FRC) 
W8 1-04474 


OBSERVATIONS  ON  THE  PECULIAR  DIUR- 
NAL MIGRATION  OF  A  RED  TIDE  DINOPHY- 
CEAE  IN  TROPICAL  SHALLOW  WATERS, 

Kiel  Univ.,  (Germany,  F.R.).  Inst,  fuer  Meeres- 

kunde. 

U.  Horstmann. 

Journal  of  Phycology,  Vol  16,  No  4,  p  481-485, 

1980.  8  Fig,  1  Tab,  22  Ref 

Descriptors:  'Dinoflagellates,  'Behavior,  Eutro- 
phication, Light  intensity.  Red  tide.  Flagellates, 
Diurnal  distribution,  Distribution,  Tides,  'Philip- 
pines, Tropical  regions.  Tropic  zone,  Phytoplank- 
ton, 'Estuarine  environment,  Maribago  Bay. 

Observations  were  made  in  the  area  of  a  bloom  of 
dinoflagellates  during  March,  April  and  May  at 
Maribago  Bay  on  Mactan  Island,  Cebu.  Peridinium 
cf  quinquecorne  Abe  forms  red  tide-like  blooms  in 
eutrophic  shallow  waters  in  this  area  of  the  Philip- 
pines. When  intensive  solar  radiation  occurs,  the 
organism  moves  into  a  distinct  near  surface  layer. 
However,  this  occurs  only  during  the  incoming 
tide.  Just  prior  to  the  occurrence  of  the  outgoing 
tide,  the  red  tide  disappears,  regardless  of  the 
prevailing  light  conditions.  In  studies  conducted  in 
a  laboratory  on  this  behavior  pattern  it  was  noted 
that  Peridinium  began  to  move  into  the  water  at 
about  1000  hr,  but  that  by  late  afternoon  they  have 
moved  into  shaded  areas  and  once  again  attached 
themselves  to  the  glass  sides  of  the  cylinder.  Thus 
it  is  suggested  that,  superimposed  on  its  reaction  to 
light,  this  dinoflagellate  may  follow  intrinsic  tide- 
dependent  oscillations.  (Baker-FRC) 
W8 1-046 19 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  impaired  Quality— Group  3C 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


SIGMFICANT  DEVELOPMENTS  IN  MEM- 
BRANE DESALINATION  ■- 1979, 

Office  of  Water  Research  and  Technology,  Wash- 
ington, DC. 
M.  E.  Mattson. 

Desalination,  Vol  28,  No  3,  p  207-223,  March, 
1979.  8  Fig,  7  Tab,  7  Ref. 

Descriptors:  'Desalination,  'Membrane  filter,  ♦Os- 
mosis, *Brackish  water,  'Saline  water,  'Salt  rejec- 
tion, 'Electrodialysis,  Asymmetric  membrane. 
Composite  membrane,  Cellulose  acetate,  Interfa- 
cial  polymerization,  Water  flux.  Residual  chloriiie, 
Permeators,  Yuma,  Arizona,  Jedda,  Saudi  Arabia. 

Progress  and  recent  developments  in  reverse  os- 
mosis membrane  technology  are  described,  par- 
ticularly in  regard  to  the  Yuma,  Arizona,  brackish 
water  desalting  plant  (96  mgd),  the  Jedda,  Saudi 
Arabia  reverse  osmosis  seawater  desalting  plant 
(3.2  mgd  or  12,000  cu  m/day),  and  a  high  tempera- 
ture electrodialysis  pilot  plant  of  50,000  gpd  capac- 
ity designed  for  seawater  desalination  being  con- 
structed in  Israel.  Two  competing  membrane  types 
are  the  asymmetric  cellulose  acetate  membrane, 
the  first  type  developed  and  used  today  in  most 
existing  reverse  osmosis  plants;  and  the  composite 
membrane  which  has  become  available  in  the  early 
1970s.  The  composite  membrane  has  superior  salt 
rejection  capabilities,  but  is  less  able  to  withstand 
residual  chlorine.  The  new  research  direction  is  in 
finding  a  chlorine-resistant  composite  membrane. 
The  Yuma  plant  will  remove  about  90%  of  the  salt 
from  brackish  water,  and  the  desalted  effluent  will 
be  blended  with  untreated  drainage  water  and  dis- 
charged into  the  Colorado  River.  The  Jedda  plant, 
the  world's  largest  membrane  plant,  became  oper- 
ational in  1978  and  passed  acceptance  in  1979. 
(Mullen-IPA) 
W81-04362 


A  STUDY  OF  SILICA  SCALING  IN  HIGH  RE- 
COVERY REVERSE  OSMOSIS  SYSTEMS, 

Denver  Research  Inst.,  CO. 
M.  Vorum,  and  R.  E.  Williams. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-233587, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Final  Technical  Report  prepared  for  Office  of 
Water  Research  and  Technology,  April,  1979.  92 
p,  19  Fig,  17  Tab,  3  Ref,  3  Append.  OWRT-C- 
7520-S(No6510)(l),  14-34-0001-6510. 

Descriptors:  'Saline  water  recovery,  'Reverse  os- 
mosis, 'Silica  scaling,  'Welton-Mohawk  Canal, 
'Desalting  plant,  Yuma,  Arizona,  Colorado  River, 
Calcium  content.  Sulfate  ion  concentration.  Salt 
rejection,  VOP  booster  module,  Membrane  sys- 
tems. Imperial  Dam,  Rocky  Mountains,  Agricul- 
ture, Irrigation,  Water  chemistry.  Brackish  water, 
Water  quantity.  Corrosion,  Microscopic  organ- 
isms. Organic  matter. 

This  project  was  specifically  concerned  with  the 
treatment  of  water  from  the  Wallton-Mohawk  irri- 
gation drainage  return  canal  locate  in  southwestern 
Arizona.  Laboratory  and  field  tests  were  conduct- 
ed to  ascertain  incipient  scaling  concentration  of 
silica  in  reverse  osmosis  systems  operating  at  high 
recovery  levels.  Ensuring  that  other  salt  scale  spe- 
cies would  not  precipitate  out  as  interferance  was  a 
necessary  condition.  The  project  involved  two  re- 
lated phases  of  study:  corrosion  protection,  and 
potential  for  scale  formation.  Both  stainless  steel 
and  some  polymeric  plastics  stood  up  well  against 
brackish  Colorado  River  water,  but  the  summer- 
time temperatures  and  strong  sunlight  at  Yuma 
were  a  serious  problem  for  certain  plastics.  Cal- 
cium sulfate  scale  was  greatly  reduced  through 
pretreatment  with  lime  softening  and  filtration,  and 
addition  of  up  to  4  ppm  of  sodium  hexametaphos- 
phate  (SHMP).  When  Welton-Mohawk  brine  \yas 
concentrated  by  evaporation,   silica  precipitation 


occurred  at  100  ppm  silica,  which  is  less  than 
saturation.  However,  in  reverse  osmosis  tests  with 
up  to  90%  salt  rejection,  no  silica  scaling  was 
observed.  Further  testing  was  suggested  to  effect 
improvements  for  the  100-million-gallon  per  day 
membrane  desalting  plant  planned  for  the  lower 
Colorado  River  outside  Yuma,  Arizona.  (Mullen- 
IPA) 
W8 1-04367 


REVERSE  OSMOSIS  PLANT  HAS  MICRO- 
PROCESSOR CONTROL, 

Public  Works,  Vol  112,  No  3,  p  67-69,  March, 
1981. 

Descriptors:  'Revese  omosis,  'Desalination  plants, 
'Computers,  Automation,  Control  systems.  Drink- 
ing water.  Water  treatment,  Sanibel  Island,  'Flor- 
ida, Captiva  Island. 

A  microprocessor  programmable  controller  is  used 
by  the  reverse  osmosis  desalination  plant  which 
furnishes  water  to  Sanibel  and  Captiva  Islands  off 
Florida's  west  coast.  The  plant  produces  about  0.6 
mdg  of  potable  water  using  an  RO  train  consisting 
of  a  cartridge  filter,  high  pressure  pump,  and  two 
hydrablocks.  The  plant  has  an  ultimate  capacity  of 
3.63  mdg.  The  microprocessor  includes  a  central 
unit  and  its  separate  power  supply  with  input/ 
output  modules,  and  two  operator  interface  de- 
vices. A  number  of  the  variables  in  the  RO  plant 
are  best  controlled  by  analog  loops.  Some  func- 
tions are  handled  by  on-off  logic  with  counters  and 
timers.  The  operator  controls  feedwater  and  prod- 
uct water  pH,  concentration-flow  to  product-water 
ratio,  and  each  RO  module.  The  number  of  timers 
used  in  the  Sanibel  operation  ranges  from  80  to 
100,  and  counters  from  20  to  30.  Typical  applica- 
tions include  start-up  and  shut-down  sequences.  A 
programmer  is  included  for  trouble-shooting  and 
communication  with  the  computer  memory. 
(Small-FRC) 
W8 1-04467 


HOT  BED  DESALINATION  PROCESS, 

J.  R.  Phillips,  and  R.  N.  Jacobson. 
US  Patent  No  4,218,290,  12  p,  5  Fig,  2  Tab,  10  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  3,  p  984,  August  19,  1980. 

Descriptors:  'Patents  'Desalination  processes, 
'Water  treatment,  'Saline  water.  Potable  water. 
Flash  distillation.  Separation  techniques,  Heat 
transfer. 

Aqueous  saline  solutions  are  converted  in  part  to 
potable  water  by  passing  a  compressed  aqueous 
saline  solution  through  one  or  more  beds  of  con- 
tained pellets  of  higher  temperature  to  heat  the 
solution  to  a  flash  vaporization  temperature.  The 
solution  is  passed  to  one  or  more  flash  vaporization 
zones.  Vaporized  potable  water  from  each  vapori- 
zation zone  is  separately  passed  to  contained  bed  of 
pellets  where  water  is  condensed  and  pellets 
heated.  Simultaneously,  a  bed  of  pelletized  solids  is 
heated  to  supplant  the  highest  temperature  bed  in 
the  system  used  for  heating.  By  selective  switching 
of  beds,  the  system  is  kept  in  continuous  operation 
with  a  heated  bed  of  pellets  replacing  the  highest 
temperature  bed  previously  used  to  heat  the  aque- 
ous saline  solution.  The  bed  used  for  water  con- 
densation is  transferred  to  the  heating  cycle  for 
subsequent  introduction  to  the  system.  (Sinha- 
OEIS) 
W81-04513 


agulation,  and  flocculation  and  settling,  followed 
by  filtration.  In  the  first  part  of  the  study,  mixed- 
media  filters  were  compared  to  a  single-medium 
filter  when  coagulation  was  accomplished  by  com- 
mercial organic  polymers.  These  tests  were  disap- 
pointing, and  plugging  factors  lower  than  51% 
could  not  be  achieved.  The  best  quality  water  was 
procured  with  mixed-media  filters  when  coagula- 
tion was  achieved  with  Nalco  7181  and  8103  poly- 
mers. Ferric  sulfate  dosages  needed  to  produce 
acceptable  quality  water  were  correlated  with  raw 
water  Silt  Density  Index  values  from  many  filter 
runs.  The  mixed-media  filters  have  a  tapered  void 
gradation  design  which  utilizes  three  or  more 
granular  materials  of  different  sizes  and  specific 
gravities.  Removal  of  solids  is  spread  throughout 
the  filter  bed,  allowing  long  high-rate  filter  runs 
and  producing  a  superior  quality  effluent.  (Small- 
FRC) 
W81-04629 

3C.  Use  Of  Water  Of  Impaired 
Quality 

IRRIGATION  OF  SUGARCANE  FIELDS  WITH 
SEWAGE  EFFLUENTS  IN  SOUTHERN 
PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 
N.  H.  Tang. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81 -233611, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Report,  June,  1979.  63  p,  11  Fig,  13  Tab,  3 
Append.  OWRT-A-049-PR(1). 

Descriptors:  'Irrigation,  'Sewage  effluents, 
♦Puerto  Rico,  'Sugarcane,  'Water  quality,  BOD, 
COD,  Nitrates,  TDS,  Total  suspended  solids. 
Saline  water.  Nitrogen  leaching.  Soil  filtrates. 
Ocean  outfall.  Sodium  adsorptions  ratio,  Climato- 
logical  data,  Topsoil,  Heavy  metal  concentration. 
Soil  moisture  content.  Sugarcane  harvest,  'Im- 
paired water  use. 

Primary  and  secondary  sewage  effluent  and  fresh 
groundwater  were  used  to  irrigate  sugar  cane 
fields  in  southern  Puerto  Rico.  Because  of  a  short- 
age of  surface  and  groundwater,  irrigation  water 
production  in  this  region  is  low  and  new  sources  of 
water  are  being  urgently  sought;  it  is  estimated  that 
production  could  be  doubled  if  sufficient  additional 
irrigation  were  available.  Two  sources  of  addition- 
al water  used  were  the  Ponce  primary  treatment 
plant  effluent  (10  mgd),  and  the  Fort  Allen  second- 
ary treatment  plant  effluent.  Ponce  primary  efflu- 
ent was  found  to  be  generally  good  for  sugarcane 
irrigation,  comparing  favorably  with  groundwater. 
Fort  Allen  secondary  effluent  was  not  suitable 
because  of  high  salt  content.  Plots  using  sewage 
effluent  were  tested  to  determine  their  chemical 
state  before  and  at  the  end  of  the  study.  Althoiigh 
soil  organic  content  increased  somewhat  during 
the  course  of  the  study,  the  amount  of  increase 
appeared  insignificant.  COD  values  of  filtrates  at 
depths  of  3  ft  and  5  ft  showed  little  difference 
among  the  three  types  of  water  used.  Nitrate  in 
sewage  effluents  did  not  increase  the  potential  of 
nitrogen  leaching  into  the  groundwater.  The  field 
irrigated  with  Ponce  primary  sewage  effluent 
yields  a  cane  production  of  3.77  Ib/sq  ft,  with 
sugar  content  of  9.24%.  (MulleivIPA) 
W81-04364 


IMPROVE  RO  PRETREATMENT, 

D.  Comstock. 

Water  and  Wastes  Engineering,  Vol  17,  No  7,  p 

47-51,  July,  1980.  5  Fig,  5  Tab,  3  Ref 

Descriptors:  'Reverse  osmosis,  ♦Filtration, 
♦Seawater,  Chemical  coagulation,  ♦Pretreatment 
of  water,  Membrane  fouling,  Water  treatment. 

Granular  media  filtration  can  be  effective  in  the 
reverse  osmosis  pretreatment  of  seawater.  Three 
different  seawater  pretreatment  schemes  were 
evaluated:  DE  (diatomaceous  earth)  filtration, 
granular  media  filtration  preceded  by  in-line  co- 


WATER  QUALITY  CHANGES  AND  CLEAR- 
ING REQUIREMENTS  FOR  IMPOUNDMENTS 
IN  ARCTIC  AND  SUBARCTIC  REGIONS, 

Alberta  Univ.  Edmonton.  Dept  of  Civil  Engineer- 
ing. 

D.  W.  Smith. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  713-733,  1981.  11  Fig,  3  Tab,  25  Ref 

Descriptors:  'Water  quality,  'Polar  regions.  Water 
quality  control.  Seasonal  variations.  Climatic 
zones,  Arctic  zone.  Quality  control.  Water  quality 
data,  'Impoundments,  Iron,  Cold  regions.  Color 
removal,  Available  water.  Water  use,  'Baseline 
studies,  ♦Preimpoundment. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 


The  natural  quality  of  surface  water  in  the  tundra 
regions  of  Alaska,  the  observed  effects  of  an  im- 
poundment on  quality  and  an  examination  of  the 
importance  of  clearing  on  water  quality  are  the 
factors  examined  in  this  study.  In  the  existing 
water  significant  iron  and  color  remained,  and 
much  concern  was  expressed  for  its  removal 
during  reservoir  clearing  efforts.  Many  non-im- 
pounded surface  water  would  require  treatment 
before  domestic  use  would  be  possible.  The  quality 
of  natural  winter  water  was  further  decreased  as  a 
result  of  the  removal,  by  the  freezing  process,  of 
relatively  pure  water  from  the  available  supply. 
Soil  samples  were  taken  from  five  different  sites 
and  tested  for  leaching.  In  each  case  the  soils 
severely  deteriorated  water  quality.  A  procedure  is 
presented  for  aiding  in  making  decisions  regarding 
the  clearing  requirements  for  a  particular  impound- 
ment site.  The  major  component  of  this  procedure 
was  to  obtain  knowledge  of  the  effect  of  each  soil 
horizon  on  the  impounded  water  during  the  winter 
seasons.  The  leaching  tests  described  offer  a  signifi- 
cant amount  of  data  pertinent  to  this  component  of 
the  decision  making  process.  (Baker-FRC) 
W8 1-04429 


WATER  RESERVOIR, 

For  primary   bibliographic   entry  see   Field   5D. 

W81-04530 


THE  WINNIPEG  EXPERIENCE, 

Metropolitan  Corp.  of  Greater  Winnipeg  (Manito- 
ba). Water  Works  and  Waste  Disposal  Div. 
C.  Tottle. 

Water  and  Pollution  Control,  Vol  118,  No  1,  p  9, 
12-13,  29-30,  January,  1980. 

Descriptors:  ♦Artificial  lakes,  'Storm  runoff. 
Storm  waste  water.  Storm  water.  Urban  runoff. 
Water  quality.  Bacteria,  Algae,  'Impaired  water 
use. 

Several  areas  were  investigated  under  a  grant  to 
monitor  the  usefulness  of  impoundments  for  storm- 
water  management.  Such  a  system  had  been  devel- 
oped 10  years  earlier  in  the  Southdale  area  of 
Winnipeg.  For  the  most  part,  water  quality  of  the 
collected  water  was  good.  While  it  would  not  be 
recommended  for  use  as  untreated  water  supplies, 
for  the  purposes  of  sailing,  paddling,  and  surfing, 
making  fountains,  picnicking  and  occasional  swim- 
ming, it  was  clearly  adequate.  The  in-system  water 
quality  satisfied  primary  contact  recreational  stand- 
ards. Under  severe  inflow  conditions,  the  fecal 
bacteria  levels  are  sensitive  to  shock  loads,  but 
there  is  also  a  quick  die-off.  Salmonella  was  not 
found.  Dissoled  oxygen  levels  were  constantly 
changing,  and  at  mid-depth  the  summer  DO  levels 
always  exceeded  5  ppm.  Naturally  occurring  bull- 
head minnows  were  noted  in  the  majority  of  Win- 
nipeg's 30-plus  lakes;  these  are  ravenous  consumers 
of  mosquito  larvae.  Control  of  both  algae  and 
weed  growth  problems  has  been  attained  with 
applications  of  simazine,  a  herbicide,  from  once  to 
several  times  a  season.  Costs  for  algae  and  weed 
control  run  about  $7  per  acre  of  drainage  area. 
Maintenance  of  grass  on  public  portions  of  shore- 
Hne  costs  about  $18  per  acre.  Urban  runoff  has  not 
yet  been  a  problem,  but  there  is  some  concern  that 
it  may  become  a  problem  in  the  future.  (Baker- 
FRC) 
W8 1-04608 


THE  SWEET  SMELL  OF  SUCCESS, 

Water  and  Pollution  Control,  Vol  118,  No  4,  p  22, 
April,  1980. 

Descriptors:  'Sludge,  'Land  disposal.  Agriculture, 
Crops,  Farming,  'Waste  water  farming,  'Canada. 

Soil  conditioning  and  fertilizing  qualities  of  sludge 
have  been  examined  in  the  City  of  Edmonton, 
Canada.  Sludge  has  a  high  humus  content  which 
imparts  favorable  characteristics  to  the  soil.  It  is 
rich  in  nutrients  such  as  potassium,  ammonium 
nitrogen,  organic  nitrogen,  phosphorus,  copper, 
zinc,  iron  and  manganese  needed  for  plant  growth. 
Sludge  treated  land  has  provided  a  much  better 
quality  and  quantity  of  product.  Money  has  been 
saved  from  not  having  to  purchase  expensive  land 


for  sewage  lagoon  systems.  The  farmer  also  bene- 
fits, as  does  the  local  community.  (Baker-FRC) 
W8 1-04628 


LAND  TREATMENT  OF  WASTEWATER, 

For  primary   bibliographic   entry  see   Field   5D. 

W8 1-04649 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


EFFECTS  OF  WATER  CONSERVATION  IN- 
DUCED WASTE  WATER  FLOW  REDUCnON, 
A  PERSPECTIVE, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

J.  S.  Koyasako. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-113425, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-137,  August,  1980.  171  p,  23  Fig,  54  Tab, 
24  Ref,  3  Append. 

Descriptors:  'Water  conservation,  'Domestic 
water,  'Waste  water  treatment,  'Cost  analysis. 
Cost-benefit  analysis.  Waste  water  facilities,  Cali- 
fornia, Drought,  Water  supply.  Domestic  wastes. 

When  water  conservation  measures  were  undertak- 
en during  the  California  drought  of  1976-77,  it  was 
anticipated  that  water  and  energy  would  be  saved, 
but  little  was  known  about  the  effects  of  waste 
water  flow  reduction  on  the  operation  and  mainte- 
nance of  the  waste  water  systems.  One-half  of  17 
waste  water  systems  surveyed  encountered  oper- 
ational problems  during  periods  of  flow  reductions. 
In  general,  the  problems  were  not  severe  enough 
to  greatly  affect  the  systems  operations.  The  BOD 
and  suspended  solids  concentrations  of  the  waste 
water  entering  the  treatment  plant  generally  in- 
creased while  the  concentrations  leaving  the  plant 
generally  decreased  during  years  of  flow  reduc- 
tion. The  overall  operating  and  maintenance  costs 
for  the  waste  water  collection  system  decreased 
slightly.  The  decrease  in  energy  use  for  the  treat- 
ment plants  amounted  to  a  maximum  of  20%  at 
50%  reduction  in  flow  due  to  lower  pumping 
requirements.  Use  of  chemicals  ranged  from  a  de- 
crease of  30%  to  an  increase  of  50%.  The  primary 
economic  benefits  and  costs  of  water  conservation 
to  a  hypothetical  community  which  characterizes 
average  statewide  conditions  in  California  are 
quantified,  using  the  period  1980-2000  as  the  basis 
for  analysis.  Indoor  water  use  reduction  for  the 
water  conservation  measures  examined  range  from 
10%  to  40%.  The  major  benefits  are  energy  sav- 
ings due  to  less  use  of  hot  water  and  cost  savings  in 
sewer  systems.  Other  benefits  are  cost  savings  in 
water  supply  and  waste  water  treatment  plants. 
(Moore-SRC) 
W8I-04389 


3E.  Conservation  In  Industry 


INDUSTRIAL  REUSE  AND  RECYCLE  OF 
WASTE  WATERS;  LITERATURE  REVIEW, 

Robert    S.    Kerr   Environmental    Research   Lab., 
Ada,  OK.  Source  Management  Branch. 
J.  E.  Matthews. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-155145, 
Price  codes:  A 10  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-183,   December,    1980.   212   p,   912  Ref 

Descriptors:  'Water  reuse,  'Waste  water  renova- 
tion, 'Recycling,  'Industrial  waste  water,  'Litera- 
ture review,  Economic  aspects.  Industrial  water. 
Tannery  wastes.  Metal-finishing  wastes.  Textiles, 
Food-processing  wastes.  Chemical  wastes,  Oil 
wastes.  Pulp  and  paper  industry. 

The  Federal  Water  Pollution  Control  Act  Amend- 
ments of  1972  require  industry  to  achieve  the  goal 
of  zero  discharge  by  1985.  In  order  for  industry  to 
reach  this  goal,  recycling  and  reuse  of  treated 
waste  waters  will  be  necessary.  A  review  of  the 


literature  on  reuse/recycle  of  waste  waters  by  in- 
dustry is  presented  for  the  period  1967-1978.  An 
attempt  was  made  to  include  the  most  prominent 
references  for  nine  different  industrial  categories: 
food  processing;  textile  and  synthetic  products; 
leather  tanning;  petroleum  refining;  organic  chemi- 
cals; inorganic  chemicals;  iron  and  steel;  metal 
plating  and  finishing;  and  pulp  and  paper,  and 
allied  industries.  Sections  are  included  on  industrial 
use  of  municipal  waste  water,  reclamation  process- 
es, and  economics  of  water  reuse/recycle.  The 
feasibility  of  successful  reuse  involves  matching 
the  quality  of  renovated  water  with  water  quality 
requirements  of  each  category  of  water  use.  A 
successful  match  eliminates  water  pollution  and  is 
equivalent  to  developing  a  new  water  supply.  In 
almost  every  industry  recycle  or  reuse  of  water 
must  be  accomodated  in  the  future  for  both  eco- 
nomics and  conservation.  While  reuse  possibilities 
are  numerous  and  easy  to  propose,  each  reuse  case 
is  different  to  some  extent.  In  all  cases,  the  decision 
on  what  water  can  be  recycled  is  not  casual  but 
must  be  based  on  careful  evaluation  of  process 
requirements.  (Moors-SRC) 
W81-04388 


WATER  ALKALINITY  CONTROL  IN  THE 
MANUFACTURE  OF  HYDROUS  SILICATE 
PRODUCTS, 

Owens-Corning  Fiberglas  Corp.,  Toledo,  OH.  (As- 
signee). 

For  primary  bibliographic  entry  see  Field  5D. 
W8 1-04531 


3F.  Conservation  In  Agriculture 


RESISTANCE  TO  WATER  FLOW  IN  THE 
INTRA-COLEOPTILE  INTERNODE  OF 
WHEAT, 

Agricultural  Research  Inst.,  Wagga  Wagga  (Aus- 
tralia). Dept.  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  21. 
W8 1-04451 


EFFECT  OF  WATER  TABLE  DEPTH  AND  TIL- 
LAGE METHODS  ON  PLANT-WATER  STATUS 
AND  YIELD  OF  RICE, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

P.  R.  Maurya,  and  R.  Lai. 

Plant  and  Soil,  Vol  59,  p  17-22,  1981.  2  Fig,  1  Tab, 

9  Ref 

Descriptors:  'Agricultural  hydrology,  'Water 
table  fluctuations,  'Soil  moisture  deficiency.  Crop 
production.  Rice,  Soil  water  table.  Water  table. 
Transpiration,  Leaves,  Root  development,  Lysi- 
meters. 

The  effects  of  water  table  depths  on  plant  water 
status  and  grain  yield  of  two  varieties  of  rice 
(TOS78  and  TOS848)  were  investigated  in  two 
soils  in  lysimetric  laboratory  tests.  The  effects  of 
fluctuating  water  table  levels  on  the  growth  of  rice 
plants  in  a  hydromorphic  soil  were  also  examined 
in  field  tests.  The  leaf  water  potential  of  TOS78 
measured  at  1300  hours  at  the  50%  flowering  stage 
was  17.5  bars  for  a  water  table  depth  of  0  cm,  and 
23.0  bars  for  a  water  table  depth  of  60  cm.  TOS848 
possessed  a  higher  leaf-water  potential  and  afford- 
ed a  greater  yield  than  TOS78  when  grown  under 
soil  moisture  stress  conditions.  In  the  lysimetric 
investigations,  leaf  water  potential  of  both  varieties 
was  lower  on  a  sandy  Apomu  than  in  a  clayey 
Egbeda  soil.  Under  hydromorphic  soil  conditions, 
untilled  soils  yielded  the  same  amounts  of  rice  as 
conventionally  tilled  plots.  (Geiger-FRC) 
W8 1-04452 


THE   INFLUENCE   OF  WATER   STRESS   ON 
THE     PHOTOSYNTHETIC     PERFORMANCE 
AND    STOMATAL    BEHAVIOUR    OF    TREE 
SEEDLINGS  SUBJECTED  TO  VARIATION  IN 
TEMPERATURE  AND  IRRADIANCE, 
Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 
O.  Osonubi,  and  W.  J.  Davies. 
Oecologia,  Vol  45,  No  1,  p  3-10,  1980.  11  Fig,  34 
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Ref. 

Descriptors:  'Photosynthesis,  *Water  stress, 
•Trees,  Stomatal  transpiration,  Temperature,  Tran- 
spiration, Irradiation,  Birch  trees.  Stress,  Drought, 
Agricultural  hydrology.  Forestry. 

Seedlings  of  two  important  woody  species,  Gme- 
lina  arborea  L.  and  Betula  pendula  Roth  (silver 
birch),  were  subjected  to  fluctuations  in  irradiation 
and  temperature  and  to  a  mild  water-stressing 
treatment.  For  both  species,  the  relationships  of 
phtosynthesis  to  temperature  and  irradiance  were 
similar  to  those  reported  for  other  species.  Water 
stress  reduced  the  rate  of  photosynthesis,  especial- 
ly at  high  temperatures.  This  was  attributed  to  a 
decrease  in  mesophyll  conductance  under  these 
conditions.  The  optimum  temperature  for  stomatal 
opening  was  significantly  lower  than  that  for  pho- 
tosynthesis, which  was  in  turn  lowered  by  the 
water  stress  treatment.  Birch  seedling  stoinata 
showed  a  maximum  opening  at  an  intermediate, 
while  Gmelina  stomata  usually  displayed  a  closing 
movement  when  leaf  temperatures  rose  above  15 
degrees.  The  mesophyll  conductances  of  both  spe- 
cies increased  with  increasing  temperature.  Physio- 
logical components  responsible  for  the  observed 
variations  in  photosynthetic  and  stomatal  behavior 
are  examined  along  with  th  ecological  implications 
of  these  variations.  (Geiger-FRC) 
W8 1-04465 


VEGETATION  SPRINKLER  HAVING  A  HAND 
ADJUSTMENT  TO  DIRECT  THE  SPRAY, 

Champion  Brass  Mfg.  Co.,  Los  Angeles,  CA.  (As- 
signee). 
M.  Citron. 

U.S.  Patent  No  4,220,283,  10  p,  16  Fig,  4  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  1,  p  143,  September  2,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation, 'Application  equipment.  Irrigation  efficien- 
cy, Irrigation  practices,  Irrigation  operation  and 
maintenance. 

A  pop-up  riser  in  a  vegetation  sprinkler  in  which 
the  riser  is  forced  out  of  a  housing  by  water 
pressure  has  a  nozzle  at  its  upper  end.  The  riser  is 
normally  held  in  a  retracted  position  by  a  coil 
spring.  A  serrated  ring  is  fixed  either  on  the  hous- 
ing or  riser  and  reslient  tabs  extending  respectively 
from  the  other  are  engaged  with  the  serrations. 
Precise  spray  direction  is  achieved  by  relative  rota- 
tion between  the  tabs  and  serrations.  The  nozzle 
configuration  has  an  outwardly  directed  flow  pas- 
sage having  a  portion  of  its  wall  cutaway  and  has 
its  upper  end  terminating  in  a  conical  wall  to 
achieve  an  optimum  spray  pattern.  A  seal  is  fitted 
in  the  housing  so  as  to  surround  the  riser  and  so  as 
to  engage  the  riser  as  it  is  moved  upwardly  to 
extended  sprinkling  positions.  (Sinha-OEIS) 
W81-04532 


GENETIC  AND  SOIL  MOISTURE  EFFECTS 
ON  THE  BRANCHING-ROOT  TRAIT  IN  AL- 
FALFA, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

For  primary  bibliographic  entry  see  Field  21. 

W8 1-04572 


DROUGHT  RESPONSE  OF  WINTER  WHEAT 
CULTIVARS  GROWN  UNDER  FIELD  STRESS 
CONDITIONS, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 

Plant  Science. 

For  primary  bibliographic  entry  see  Field  21. 

W81-04573 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


THE  CHEMICAL  CONTROL  OF  THE  WATER 
HYACINTH  (EICHHORNIA  CRASSIPES 
(MART.)  SOLMS), 

National  Inst,  for  Water  Research,  Pretoria  (South 

A  iri  c  s") 

p.  J.  Ashton,  W.  E.  Scott,  and  D.  J.  Steyn. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  865-882,  1981.  8  Fig,  5  Tab,  35  Ref 

Descriptors:  'Water  hyacinth,  'Aquatic  weed  con- 
trol, 'Herbicides,  Water  quality.  Pesticides,  Terbu- 
tryn,  Eutrophication,  Eichhornia  crassipes  (Mart.), 
Potassium,  Nitrogen,  Sodium,  Phosphorus,  Nutri- 
ents, Reservoirs,  'Hartbeespoort  Dam,  South 
Africa. 

Chemical  control  of  an  infestation  of  Eichhornia 
crassipes  (Mart.)  Solms  on  the  Hartbeespoort  Dam 
in  South  Africa  was  attempted  by  using  a  terbu- 
tryn  herbicide,  Clarosan  500  FW.  Herbicidal 
action  was  slow  and  the  foliar  symptoms  were 
typical  of  plants  having  been  treated  with  triazine 
derivatives.  Over  a  period  of  405  weeks  the  plants 
died,  decomposed  and  sank  into  the  water,  causing 
a  gradual  depletion  of  oxygen  in  the  water.  An 
increase  in  the  levels  of  potassium,  sodium,  nitro- 
gen and  phosphorus  levels  was  noted  in  the  im- 
poundment, particulariy  in  the  surface  water  sam- 
ples taken.  Plants  that  had  not  been  sprayed  exhib- 
ited high  growth  rates,  necessitating  effective 
follow-up  action.  Only  low  levels  of  herbicide 
residues  were  found  in  the  water  samples.  Fish 
viscera  demonstrated  some  temporary  accumula- 
tion. (Baker-FRC) 
W81-04437 


OSCILLATING  WATER  SPRINKLER, 

Burgess  Vibrocrafters,  Inc.,  Grayslake,  IL.  (As- 
signee). 

J.  L.  Beiswenger,  F.  A.  Smiesko,  and  D.  V. 
Chaphalkar. 

U.S.  Patent  No  4,220,284,  11  p,  16  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  1,  p  143,  September  2,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Sprinkler  irri- 
gation, 'Application  equipment,  Irrigation  efficien- 
cy, Irrigation  practices. 

A  snap-action  toggle  valve  reverses  the  direction 
of  an  ocillating  sprinkler  powered  by  a  paddle- 
piston  motor.  Adjustable  stops  on  the  sprinkler 
tube  trip  the  valve  at  the  end  of  each  sweep, 
alternately  opening  left  and  right  motor  chamber 
channels  interconnected  to  a  sprinkler  supply 
channel  feeding  the  sprinkler  tube  without  inter- 
ruption. A  special  vane  on  the  sprinkler  tube 
where  it  intercepts  the  sprinkler  supply  channel 
prevents  vortex  action.  The  edges  of  the  paddle- 
piston  are  sealed  to  the  motor  chamber  by  a 
flanged  slip-on  wiper.  (Sinha-OEIS) 
W8 1-045  3  3 


in  a  need  for  additional  processing  by  water  treat- 
ment facilities.  Afforestation  of  the  catchment 
areas  will  cause  a  loss  of  yield  due  to  the  greater 
evaporation  of  water  from  trees  than  from  grasses. 
Further  research  into  the  effects  of  land  use 
changes  of  this  area  in  relation  to  the  costs  of 
water  treatment  and  water  quality  monitoring  will 
be  necessary.  Studies  are  also  being  conducted  on 
the  response  of  water  bodies  to  increased  nutrient 
loading.  (Geiger-FRC) 
W8 1-04602 

4B.  Groundwater  Management 

ANALYSIS  OF  THE  DEVELOPMENT  OF 
SHALLOW  GROUNDWATER  SUPPLIES  BY 
PUMPING  FROM  PONDS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

M.  M.  Aral,  T.  W.  Sturm,  and  J.  M.  Fulford. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231904, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Resources  Center,  Georgia  Insti- 
tute of  Technology.  Technical  Completion  Report 
ERC-02-81,  February,  1981.  100  p  22  Fig,  1  Tab, 
25  Ref  OWRT-A-089-GA(1). 

Descriptors:  'Groundwater,  Aquifer  systems,  Ar- 
tesian flow,  'Numerical  analysis,  'Piezometric 
head,  'Recharge  wells.  Coastal  plain,  Axisymetric 
flow  pattern.  Water  table.  Combined  aquifer  trans- 
missivitiy.  Storage  coefficient.  Saline  water.  Fresh 
water  zones.  Artesian  aquifer.  Connector  wells, 
Well  hydraulics.  Surface  aquifer.  Irrigation  pit. 
Permeability,  Popodopolos-Cooper  solution. 
Groundwater  seepage,  Georgia,  Brunswick  area. 

Continued  pumping  from  the  principal  artesian 
aquifer  in  coastal  Georgia  has  led  to  a  general 
decline  of  the  piezometric  in  the  Brunswick  area. 
As  the  groundwater  level  has  declined,  saline  has 
intruded  into  freshwater  zones.  Since  coastal  Geor- 
gia depends  heavily  on  this  groundwater  resource, 
its  loss  would  be  a  severe  problem.  A  shallow, 
unconfirmed  aquifer  overlays  the  artesian  aquifer 
receives  surface  recharge.  Two  uses  for  this  shal- 
low aquifer  have  been  proposed:  (1)  recharging  the 
artesian  aquifer  through  connector  wells;  (2)  using 
the  shallow  as  a  direct  water  source  through  devel- 
opment of  large  diameter,  shallow  wells  or  ponds. 
This  study  explores  the  second  alternative  through 
use  of  a  numerical  model  to  study  the  hydraulics  of 
flow  to  a  pond  in  an  unconfined  aquifer.  The 
groundwater  hydraulics  problem  is  solved  by  the 
finite  element  method  for  two-dimensional  pits  and 
axisymmetric  ponds  in  phreatic  aquifers  for  steady- 
state  and  transient  cases.  (Mullen-IPA) 
W8 1-043 11 


CONTAINER  FOR  RELEASING  DRY  CHEMI- 
CAL IN  A  BODY  OF  WATER, 

Clarke  Outdoor  Spraying  Co.,  Inc.,  Roselle,  IL. 

(Assignee). 

For  primary   bibliographic   entry   see   Field   5G. 

W81-04521 


NEW  PROBLEMS  WITH  UPLAND  WATERS, 

R.  E.  Youngman,  and  T.  Lack. 

Water  Services,  Vol  85,  No  1019,  p  13-14,  January, 

1981.  9  Ref 

Descriptors:  'Water  quality  control,  'Agricultural 
runoff,  'Reforestation,  'Land  use,  'Great  Britain, 
Planning,  Eutrophication,  Farm  wastes.  Catch- 
ment areas.  Watersheds,  Pastures,  Nutrients,  Phos- 
phates, Nitrates,  Fertilizers,  Water  treatment,  Ero- 
sion. 

The  western  uplands  of  Great  Britain  supply  water 
to  most  of  the  country  via  aqueducts  or  pipelines. 
Some  problems  facing  this  catchment  area  and  its 
water  supplies  are  briefly  reviewed.  As  the  forest- 
ry industry  and  demands  for  pasture  lands  grow, 
erosion  and  runoff  from  phosphate  and  nitrate  fer- 
tilizers are  expected  to  increase.  The  increased 
levels  of  phosphate  in  upland  reservoirs  may  result 


FIVE-YEAR  HAWAII  WATER  RESEARCH 
AGENDA,  1982-1987, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231912, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Report,  October,  1980.  89  p  13  Fig,  10  Tab,  47  Ref 

Descriptors:  'Research  priorities,'Hawaii, 
'Groundwater,  'Aquifer  management,  'Water  al- 
location, 'Water  quality  management,  Water  use. 
Water  treatment.  Rainfall,  Evapotranspiration, 
Freshwater  laws,  Dike  storage.  Perched  aquifer. 
Spring  discharge,  High-level  water  source.  Recrea- 
tion, Municipal  supply,  Aquaculture,  Agriculture, 
Freshwater  withdrawal.  Water  management. 
Overdraft. 

Four  major  problem  areas  facing  water  resources 
planners,  operating  agencies,  and  the  general 
public  are  addressed.  The  most  pressing  problem  in 
Hawaii  is  water  supply,  especially  the  near  over- 
draft conditions  of  the  basal  groundwater  aquifers. 
Next  is  the  problem  of  water  quality,  especially  in 
the  coastal  areas.  Third  is  the  problem  of  identify- 
ing proper  value  for  instream  uses,  such  as  recrea- 
tion and  aesthetics,  and  flora  and  fauna  habitat. 
Fourth,  the  legislature  has  a  constitutional  mandate 
to  write  new  laws  and  to  establish  new  agencies  to 
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deal  with  water  allocation;  the  legal  and  institu- 
tional reforms  will  affect  the  water  resource  situa- 
tion for  many  years.  Available  water  resources  are 
surveyed  as  well  as  the  principal  water  using  activ- 
ities. State  water  problems  are  presented  with  an 
agenda  for  research  with  associated  budget  re- 
quirements. (Mullen-IPA) 
W81-04313 


A  HYDROLOGIC  CARBONATE  CHEMISTRY 
MODEL  OF  FLOODED  RICE  FIELDS, 

Arkansas  Water  Resources  Research  Center,  Fay- 

etteville. 

J.  A.  Ferguson,  and  J.  T.  Gilmour. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-231953, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Publication  No  78,   1981.  30  p,  8  Fig,  5  Tab,  2 

Append.  OWRT-A-040-ARK(1). 

Descriptors:  *Groundwater,  Hydrology,  *Precipi- 
tation,  ♦Deposition,  'Computer  model,  *Water 
management.  Carbonate  chemistry.  Flooded  rice 
fields.  Subterranean  waters.  Calcium  carbonate  ac- 
cumulation, Zinc  deficiency,  Soil  pH,  Precipitation 
reaction,  Floodwater  hydrology.  Localized  accu- 
mulations, Julian  days,  Flow  rate.  Irrigation 
system.  Percolation  rate,  Climatologic  array, 
Water  balance,  Flowtime,  Evapotranspiration, 
Seepage,  Transient  volume,  Equilibrium  calcium 
concentration,  'Arkansas. 

Groundwater  used  to  irrigate  flooded  rice  fields  in 
Arkansas  is  often  saturated  or  supersaturated  with 
calcium  carbonate  which  precipitates  out  onto  the 
rice  bed.  Soil  pH  rises  and  zinc  deficiency  occurs 
in  the  rice  seedlings.  Zinc  fertilizers  provide  a 
short  term  solution,  but  a  water  management  plan 
is  needed  to  slow,  stop  or  reverse  the  localized 
accumulation  of  calcium  carbonate  and  concomi- 
tant soil  pH  increase.  As  water  pumped  onto  a  rice 
field  warms,  carbon  dioxide  diffuses  from  the 
water,  precipitating  out  insoluble  calcium  carbon- 
ate. Calcium  and  bicarbonate  concentrations  came 
into  equilibrium  with  the  calcium  carbonate  pre- 
cipitate. Because  water  is  flooding  in  during  this 
reaction  process,  precipitation  kinetics  cannot 
define  spatial  or  temporal  distribution  of  the  pre- 
cipitate; irrigation  water  hydrology  is  superim- 
posed on  the  chemical  reaction  kinetics.  This  study 
was  undertaken  to  devise  a  computer  model  which 
would  interface  floodwater  hydrology  with  pre- 
cipitation kinetics  to  describe  the  distribution  of 
calcium  carbonate  precipitate  in  a  flooded  rice 
field,  and  to  evaluate  water  management  alterna- 
tives. Field  verification  of  the  model  was  per- 
formed in  three  production  fields  in  Prairie  and 
Arkansas  Counties,  Arkansas.  (Mullen-IPA) 
W8 1-043 17 


GEOHYDROLOGY  AND  MODEL  ANALYSIS 
FOR  WATER-SUPPLY  MANAGEMENT  IN  A 
SMALL  AREA  OF  WEST-CENTRAL  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

L.  E.  Dunlap,  J.  Kume,  and  J.  G.  Thomas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-188013, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-91,  October,  1980.  59  p,  25  Fig,  25  Ref. 

Descriptors:  *Geohydrology,  *Model  studies, 
♦Groundwater,  Aquifer  characteristics,  Water 
management.  Projections,  Aquifers,  Water  storage. 
Natural  recharge.  Irrigation  wells.  Pumping, 
♦West-central  Kansas,  'Ogallala  aquifer.  Water- 
level  declines. 

The  saturated  thickness  of  the  Ogallala  aquifer  in 
an  intensive-study  area  (12-square  miles  in  north- 
eastern Wichita  County)  has  decreased  substantial- 
ly since  the  development  of  irrigation.  Water  levels 
have  declined  1.08  to  2.22  feet  per  year  during 
1950-78.  In  1977,  saturated  thickness  in  the  area 
ranged  from  40  to  80  feet,  aquifer  storage  was 
about  61,000  acre-feet,  and  natural  recharge  was 
estimated  to  be  0.28  inches  per  year.  During  1977- 
78,  irrigation  wells  pumped  7,400  acre-feet  per 
year  and  water-level  declines  ranged  from  0.91  to 
5.05  feet.  A  groundwater  fiow  model  was  used  to 


project  the  changes  in  water  level  from  1978  to 
1988  in  the  intensive-study  area  if  pumpage  in  the 
model  area  was  (1)  one-half,  (2)  equal  to,  or  (3) 
double  the  1977  rate.  Water-level  declines  would 
range  from  5  to  15  feet,  15  to  30  feet,  and  25  to  40 
feet,  respectively.  If  pumpage  in  the  intensive 
study  area  is  changed  to  one-half  or  double  the 
1977  rate,  water-level  declines  would  range  from 
10  to  20  feet  or  20  to  25  feet,  respectively.  (USGS) 
W81-04339 


ESTIMATED      AGRICULTURAL      GROUND- 
WATER PUMPAGE  IN  PARTS  OF  THE  SAN 
JOAQUIN  VALLEY,  CALIFORNIA,  1975-77, 
Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
H.  T.  Mitten. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$1.75,  microfiche  $3.50.  Geological  Survey  Open- 
File  Report  80-1281,  December,  1980.  11  p,  1  Fig, 
1  Tab,  7  Ref. 

Descriptors:  ♦Groundwater,  'Pumping,  ♦Water 
use,  ♦Irrigation,  Withdrawal,  Estimating,  Electric 
power,  ♦California,  ♦San  Joaquin  Valley,  Ground- 
water pumpage. 

The  report  lists  agricultural  groundwater  pumpage 
for  1975-77  in  parts  of  Merced,  Madera,  Fresno, 
Kings,  Tulare,  and  Kern  Counties,  San  Joaquin 
Valley,  Calif.  The  method  of  estimating  pumpage 
was  based  on  electric-power  consumption  at  the 
agricultural  wells.  (USGS) 
W81-04356 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


THE  EFFECTS  OF  HIGHWAY  CONSTRUC- 
TION ON  SEDIMENT  DISCHARGE  INTO 
BLOCKHOUSE  CREEK  AND  STEAM  VALLEY 
RUN,  PENNSYLVANIA, 

Geological  Survey,  Williamsport,  PA.  Water  Re- 
sources Div. 
R.  A.  Hainly. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-202202, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-68,  November,  1980.  50  p,  29  Fig,  3  Tab,  26 
Ref. 

Descriptors;  ♦Sediment  discharge,  ♦Sediment  con- 
trol, ♦Road  construction,  ♦Watersheds,  Stream- 
flow,  Diversion,  Data  collections,  Rainfall,  Sus- 
pended sediments,  Suspended  lod.  Sediment  yield, 
Erosion  control,  ♦Pennsylvania,  Blockhouse 
Creek,  Steam  Valley  Run. 

From  October  1972  through  September  1977,  the 
effects  of  highway  construction  in  the  38  square 
mile  Blockhouse  Creek  basin  were  studied.  Water 
discharge,  suspended-sediment  discharge,  and 
stream-temperature  data  were  collected  at  four 
stations  in  the  basin.  The  5-year  period  included  1 
year  before  construction,  2  years  during  construc- 
tion, and  2  years  after  construction.  The  effects  of 
stream  relocation  and  sediment-control  methods 
used  in  the  highway  construction  were  also  investi- 
gated. During  the  period  of  data  collection,  about 
35,500  tons  of  suspended  sediment  was  transported 
by  Blockhouse  Creek  and  Steam  Valley  Run.  The 
data  indicate  that  9,100  tons  was  introduced  to  the 
stream  from  construction  areas.  The  normal  sedi- 
ment yield  for  the  two  basins  was  determined  to  be 
80  tons  per  square  mile  per  year.  Most  of  the 
sediment  was  transported  by  the  streams  during 
high  flows  and  probably  passed  through  Block- 
house Creek,  as  little  deposition  was  observed 
below  the  construction  area.  Stream  temperature 
seemed  to  be  relatively  unaffected  by  the  stream 
relocations  and  diversions.  Stream  relocation  and 
diversion  methods  were  successful  in  limiting  the 
amount  of  sediment  discharged  by  the  new  chan- 
nels. Physical  sediment-control  methods  limited 
sediment  discharge  during  baseflow  periods  and 
small  storms.  Coarse  sediments  especially  were 
controlled  by  these  methods.  The  most  effective 


method    of   sediment    control    was    limiting    the 
amount  of  time  that  the  construction-area  soils 
were  exposed.  (USGS) 
W8 1-04324 


POROUS  PAVEMENT;  PHASE  I  -  DESIGN 
AND  OPERATIONAL  CRITERIA, 

Espey,  Huston,  and  Associates,  Inc.,  Albuquerque, 

NM. 

E.  V.  Diniz. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-104796, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-135,  August,  1980.  99  p,  5  Fig,  10  Tab,  20 

Ref,  2  Append. 

Descriptors:  ♦Paving,  ♦Porous  pavement,  ♦Urban 
runoff,  'Water  quality,  ♦Asphalt,  Percolation,  In- 
filtration, Storm  runoff,  Soil  properties,  Design 
criteria.  Flood  control.  Groundwater  recharge, 
Cost  analysis.  Computer  models. 

The  factors  which  influence  runoff  and  water  qual- 
ity from  areas  using  various  porous  pavement  de- 
signs were  investigated,  with  particular  emphasis 
on  porous  asphalt  pavement.  Porous  asphalt  pave- 
ment consists  of  a  relatively  thin  course  of  open 
graded  asphalt  mix  over  a  deep  base  of  large  size 
crushed  stone  aggregate.  Water  passes  through  to 
the  gravel  base  and  underlying  ground.  Water  is 
stored  in  the  gravel  base  until  it  percolates  into  the 
subbase  or  is  drained  through  lateral  drainage  sys- 
tems. The  velocity  reductions  and  infiltration  will 
result  in  suspended  particulate  removal,  some 
chemical  pollution  reduction  and  have  been  shown 
to  reduce  concentrations  of  nutrients  and  heavy 
metals.  The  use  of  porous  pavement  is  presently 
limited  to  parking  lots.  The  design  considerations 
for  its  use  include  site  problems  based  on  existing 
soil  properties,  load  bearing  design,  and  hydrologic 
design  of  pavement  and  subbase.  A  computer  moel 
for  hydrologic  performance  evaluation  of  existing 
or  proposed  porous  systems  is  available.  Specific 
design  and  operational  criteria  are  presented,  with 
a  set  of  sample  specifications.  The  advantages  of 
using  porous  pavements  include:  reduction  of  peak 
runoff  to  storm  sewers,  storm  water  pollution  and 
flooding,  and  erosion;  improvements  in  wet  pave- 
ment skid  resistance;  and  cost  reductions  resulting 
from  the  elimination  of  curbs,  drains,  and  storm 
sewers,  and  less  grading  and  landscaping  of  the 
site.  (Brambley-SRC) 
W8 1-04377 


THE  STIMULATION  OF  AUTOTROPHIC 
PRODUTION  BY  URBAN  STORMWATER- 
BORNE  NUTRIENTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
T.  J.  Grizzard,  R.  N.  Waterman,  C.  W.  Randall, 
and  R.  C.  Hoehn. 

Water  Science  and  Technology,  Vol  13,  No  2,  p  • 
Tor  883-896,  1981.  4  Fig,  6  Tab,  18  Ref. 

Descriptors:  ♦Storm  water,  ♦Nutrients,  Urban 
runoff,  Urban  drainage.  Trophic  level.  Lead,  Zinc, 
Phosphorus,  Nitrogen,  Algal  growth. 

Research  was  conducted  to  investigate  the  algal 
availability  of  stormwater-borne  nutrients  in  an 
area  where  previous  studies  have  shown  urban 
runoff  to  be  responsible  for  the  major  portion  of 
the  annual  nutrient  loads  entering  a  system  of 
eutrophic  receiving  waters.  Thirteen  small  catch- 
ment basins,  representing  six  urban  land  uses  rang- 
ing from  low  density  residential  to  central  business 
district,  were  selected  for  study.  Phosphorus  and 
nitrogen  concentrations  and  availability  in  the 
composite  stormwater  runoff  samples  were  suffi- 
ciently high  to  support  moderate  to  high  levels  of 
production  of  the  test  alga,  Selenastrum  capricor- 
nutum.  Lead  and  zinc  concentrations  in  storm- 
water  from  certain  urban  land  uses  were  inhibitory 
to  algal  production.  The  annual  average  biomass 
supported  by  urban  stormwater  genrally  bore  a 
positive  relationship  to  density  of  development. 
(Baker-FRC) 
W8 1-04438 
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4D.  Watershed  Protection 


THE  EFFECTS  OF  HIGHWAY  CONSTRUC- 
TION ON  SEDIMENT  DISCHARGE  INTO 
BLOCKHOUSE  CREEK  AND  STEAM  VALLEY 
RUN,  PENNSYLVANIA, 

Geological  Survey,  Williamsport,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W8 1-04324 


POROUS   PAVEMENT;   PHASE   I   -   DESIGN 
AND  OPERATIONAL  CRITERIA, 

Espey,  Huston,  and  Associates,  Inc.,  Albuquerque, 

NM. 

For  primary  bibliographic  entry  see  Field  4C. 

W8 1-04377 


SOIL  EROSION  EFFECTS  ON  SOIL  PRODUC- 
TIVITY: A  RESEARCH  PERSPECTIVE. 

Science  and  Education  Administration,  Temple, 

TX. 

Journal  of  Soil  and  Water  Conservation,  Vol  36, 

No  2,  p  82-90,  March/April,  1981.  1 19  Ref. 

Descriptors:  *Soil  erosion,  *Crop  yield,  'Research 
priorities,  *Erosion  control,  Agriculture,  Crop 
production. 

Accurate  estimates  of  soil  productivity  are  essen- 
tial in  agricultural  planning  and  decision  making. 
The  relationship  between  soil  productivity  and 
erosion  must  be  defined  before  management  strate- 
gies can  be  selected  which  will  maximize  long- 
term  crop  production.  A  few  field  experiments 
have  demonstrated  that  erosion  can  drastically 
reduce  crop  yields,  but  this  research  was  per- 
formed in  a  small  area  of  the  total  US,  so  climatic 
variability  was  not  investigated.  Modeling  research 
is  also  limited,  and  empirical  relationships  have 
been  difficult  to  develop  because  data  are  limited 
and  improved  technology  has  masked  some  of 
erosion's  effects.  No  physical  models  have  been 
developed  specifically  for  studying  the  effect  of 
erosion  on  productivity.  Additional  research  is 
needed  to  permit  the  prediction  of  accumulated 
erosion,  annual  crop  yields,  nutrient  losses,  annual 
fertilizer  application  rates,  offsite  sediment  deposi- 
tion, downstream  nutrient  yields  to  streams  and 
lakes,  and  energy  requirements  for  tillage  and 
maintenance.  With  this  information,  accumulated 
erosion  could  be  mathematically  related  to  crop 
yield.  (Small-FRC) 
W8 1-04599 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 


THE  ROLE  OF  FILAMENTOUS  MICROOR- 
GANISMS IN  ACTIVATED  SLUDGE  SET- 
TLING, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

M.  Sezgin. 

Progress  in  Water  Technology,  Vol  12,  No  6,  p 

Tor  97-106  1980.  4  Fig,  2  Tab,  10  Ref 

Descriptors:  'Activated  sludge,  'Microorganisms, 
♦Sedimentation,  Suspended  solids.  Sedimentation 
rates,  Bacterial  physiology.  Waste  water  treatment. 

Activated  sludge  from  two  laboratory  units  and 
twelve  sewage  treatment  plants  were  studied  to 
determine  a  relationship  between  the  quantity  of 
filamentous  microorganisms  in  the  sludge  an  its 
settling  characteristics.  For  a  suspended  solids  con- 
centration range  of  700-4800  mg/liter,  activated 
sludge  settling  characteristics  represented  by  re- 
flocculation  time,  zone  settling  velocity,  and  height 
of  the  compact  volume  after  60  min  settling  were 
related  to  the  length  of  filamentous  microorgan- 
isms present.  At  high  filament  length  concentra- 
tions, zone  setting  velocity  reached  a  maximum 
value  and  then  decreased  with  increasing  suspend- 
ed solids  concentration.  At  low  suspended  solids 
concentrations,  the  settling  was  mainly  influenced 


by  interparticle  forces  exerted  by  filamentous  mi- 
croorganisms. Increases  in  suspended  solids  con- 
centration increase  the  importance  of  gravitational 
forces  and  decrease  zone  settling  velocity  primar- 
ily due  to  interparticle  force  created  by  floes. 
(Small-FRC) 
W8 1-04406 


5A.  Identification  Of  Pollutants 


RAPID  AND  PRECISE  DETERMINATION  OF 
ATP  USING  A  MODIFIED  PHOTOMETER, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

D.  J.  Shuhz,,  and  D.  W.  Stephens. 
Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  paper  copy  $1.50,  micro- 
fiche $3.50.  Geological  Survey  Open-File  Report 
80-1 194,  1980.  10  p,  2  Fig,  2  Tab,  7  Ref 

Descriptors:  'Photometry,  'Adenosine  triphos- 
phate, Biomass,  Enzymes,  Sampling,  Contamina- 
tion, 'Aminco  Chew-Glow  photometer,  'Dispos- 
able tip  pipette. 

An  inexpensive  delay  timer  was  designed  to 
modify  a  commercially  available  ATP  photometer 
which  allows  a  disposable  tip  pipette  to  be  used  for 
injecting  either  enzyme  or  sample  into  the  reaction 
cuvette.  The  disposable  tip  pipette  is  as  precise  and 
accurate  as  a  fixed-needle  syringe  but  eliminates 
the  problem  of  sample  contamination  and  de- 
creases analytical  time.  (USGS) 
W81-04349 


DETERMINATION  OF  TRIVALENT  CHROMI- 
UM IN  SEAWATER  BY  CHEMILUMINES- 
CENCE, 

Maine  Univ.  at  Orono.  Dept.  of  Chemistry. 

C.  A.  Chang,  H.  H.  Patterson,  L.  M.  Mayer,  and 

D.  E.  Bause. 

Analytical  Chemistry,  Vol  52,  p  1264-1267,  1980.  3 
Fig,  16  Ref.  OWRT-B-O16-ME(5). 

Descriptors:  'Chemiluminescence,  'Metal  specia- 
tion,  'Maine,  'Chromium  concentration,  'Detec- 
tion limit.  Magnesium  ions.  Fluorescence  spec- 
trometer, Aquated  chromium,  Seawater  analysis. 
Metal  ion  interference,  Halide  enhancement,  Che- 
lating reagents. 

Chromium  speciation  and  concentration  in  Maine 
aquatic  and  marine  systems  into  which  chromium 
(Ill-rich  effluents  from  tanneries  are  discharged 
were  studied  using  the  luminal  chemiluminescence 
(CL)  technique.  Use  of  luminol  peroxide  made 
possible  chromium  speciation  in  seawater;  previous 
techniques  have  only  been  accurate  in  freshwater 
systems.  Trace  aquated  chromium  (III)  ions  cata- 
lyzed luminol  oxidation  by  peroxide  with  the  emis- 
sion of  blue  light;  light  intensity  was  proportional 
to  the  quantity  of  chromium  (III)  present  in  the 
sample.  Normal  detection,  and  hence  low  reading 
of  trivalent  chromium  occurred  in  ordinary 
seawater  because  of  interference  by  magnesium 
and  calcium  ions.  Because  bromide  ions  enhance 
the  chemiluminescence  reaction,  lowering  the  de- 
tection limit  in  freshwater  to  the  parts  per-trillion 
range,  a  0.5-M  bromide  preparation  was  used  in 
35%  saline  seawater  to  reach  a  final  detection  limit 
of  0.2  parts  per  billion.  (Mullen-IPA) 
W8 1-04361 


EVALUATION  OF  ACID-FAST  BACTERIA, 
CANDIDA  ALBICANS,  ENTERIC  VIRUSES 
AND  CONVENTIONAL  INDICATORS  FOR 
MONITORING  WASTE  WATER  RECLAMA- 
TION SYSTEMS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

W.  O.  K.  Grabow,  J.  S.  Burger,  and  E.  M.  Nupen. 
Water  Science  and  Technology,  Vol  13,  No  2,  p 
Tor  803-817,  1981.  1  Fig,  4  Tab,  37  Ref 

Descriptors:  'Waste  water  renovation,  'Water 
quality,  'Bioindicators,  Indicators,  'Bacteria, 
Water  reuse,  Coliforms,  Microorganisms,  Viruses, 
Fungi,  Candida  albicans.  Pollutant  identification. 


A  study  was  made  of  the  removal  of  microorgan- 
isms from  a  4000  cubic  meter/day  modified  experi- 
mental waste  water  reclamation  plant.  Initial  high 
lime  treatment  and  intermediate  chlorination  was 
replaced  by  ferric  chloride  clarification  and  ozona- 
tion respectively.  Microorganisms  were  significant- 
ly reduced  in  number  after  the  changes  were  made. 
Enteric  viruses  were  removed  effectively  after 
clarification;  no  enteric  viruses  were  detected  in 
more  than  11,000  liters  of  reclaimed  water  ana- 
lyzed by  ultrafiltration.  Acid-fast  bacteria  were 
resistant  to  most  treatment  processes,  and  their 
absence  after  chlorination  confirmed  the  inactiva- 
tion  of  vegetative  bacteria  and  viruses.  Candida 
albicans  was  removed  after  clarification  and  dis- 
played no  indicator  value.  A  total  plate  count  of 
less  than  100  per  ml  and  the  absence  of  acid-fast 
bacteria,  P.  aeruginosa,  total  coliforms  and  coli- 
phages  from  100  ml  of  the  final  water,  and  prefer- 
ably two  intermediate  stages,  is  a  feasible  analytical 
limit,  offering  a  wide  safety  margin  for  routine 
monitoring  of  established  waste  water  reclamation 
systems.  (Baker-FRC) 
W8 1-04434 


STUDY  OF  A  POUR  PLATE  TECHNIQUE  FOR 
THE  ENUMERATION  OF  COLIFORM  OR- 
GANISMS IN  SURFACE  WATER, 

Institut  Pasteur  de  Lyon  (France). 

J.  Vial,  and  Ch.  Geoffray. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  837-849,  1981.  11  Tab,  7  Ref. 

Descriptors:  'Coliforms,  'Surface  waters,  'Bacte- 
rial analysis.  Bacteria,  Water  quality,  Sanitation, 
Water  quality  standards,  Pour  plate  technique, 
•Pollutant  identification. 

Counting  techniques  were  investigated  in  order  to 
determine  coliform  densities  of  surface  water.  The 
most  usual  technique  of  enumeration,  the  multiple 
tube  technique,  gives  a  most  probable  number  of 
coliforms  with  confidence  limits  too  wide  to  pre- 
vent disputes  on  the  interpretation  of  results. 
Counts  of  colonies  on  solid  medium  are  more 
precise,  and  membrane  filtration  techniques  are 
often  used.  However,  many  false  results  occur  in 
polluted  waters.  By  comparing  these  techniques  it 
was  concluded  that  a  pour  plate  technique  with  a 
judiciously  chosen  medium  should  allow  more  pre- 
cise results  to  be  obtained  than  other  techniques  in 
routine  coliform  enumeration  of  most  surface 
waters.  When  coliform  density  is  lower  than  about 
500  organisms  per  100  ml,  membrane  filter  tech- 
niques should  be  used  to  supplement  pour  plate 
techniques.  (Baker-FRC) 
W81-04435 


EFFICIENCY    OF    ULTRAFILTRATION    FOR 

THE  ISOLATION  OF  ENTERIC  VIRUSES  AND 

COLIPHAGES  FROM  LARGE  VOLUMES  OF 

WATER    IN    STUDIES    ON    WASTE    WATER 

RECLAMATION, 

National  Inst,  for  Water  Research,  Pectoria  (South 

A  fV  I  c  3 1 

E.  M.  Nupen,  N.  C.  Basson,  and  W.  O.  K. 

Grabow. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  851-863,  1981.  3  Tab,  45  Ref 

Descriptors:  'Ultrafiltration,  'Viruses,  'Reclaiined 
water.  Enteric  viruses,  Waste  water  renovation. 
Bacteria,  Water  reuse,  Coliphage,  Separation  tech- 
niques. 

The  efficiency  of  a  pressure  ultrafiltration  proce- 
dure using  flat  membranes  was  investigated  for  the 
recovery  of  enteric  viruses,  the  SA  1 1  simian  rota- 
virus and  coliphages  from  up  to  100-liter  seeded 
samples  of  distilled  water,  conventional  tap  water 
and  reclaimed  water.  The  efficiency  of  coliphage 
recovery  from  activated  sludge  effluent  and  sam- 
ples representing  different  levels  of  purificaton  in  a 
multiple-barrier  waste  water  reclamatin  plant  was 
also  evaluated.  The  average  recovery  efficiency  of 
Escherichia  coli  K12  Hfr  phages  from  one-liter 
samples  of  activated  sludge  effluent  was  69%.  Re- 
covery from  ten-liter  samples  of  the  effluent  after 
primary  clarification  in  a  waste  water  reclamation 
plant  was  72%,  after  seconary  clarification  83%, 
and  after  sand  filtration  91%.  Polio   1,  2,  and  3 
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viruses,  reovirus,  a  rotavirus  and  seven  different 
morphological  types  of  coliphages  were  recovered 
from  seeded  100-liter  samples  of  distilled,  tap  or 
reclaimed  water  at  an  average  efficiency  of  94%. 
(Baker-FRC) 
W8 1-04436 


STATISTICAL  ANALYSIS  OF  THE  1975  IN- 
TERCOMPARISON  STUDY  ON  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Statistics. 
P.  I.  Feder,  and  J.  E.  Zapotosky. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program;  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  331-353,  1 
Fig,  9  Tab,  1  Ref. 

Descriptors:  'Statistical  analysis,  'Water  quality, 
•Sample  preparation,  'Sampling,  'Nutrients,  Ex- 
perimental data,  Ammonia,  Silicates,  Phosphorus, 
Nitrates,  Nitrites,  Research  facilities,  'Lake  Erie. 

Each  of  the  three  research  groups  presently  moni- 
toring physical,  chemical,  and  biological  param- 
eters in  Lake  Erie  sampled  two  stations  in  the  lake. 
Samples  were  taken  at  three  levels  at  each  station, 
and  each  was  divided  into  three  for  exchange 
amongst  the  groups.  The  parameters  selected  for 
statistical  analysis  were  ammonia-nitrogen,  nitrate- 
nitrite-nitrogen,  soluble  reactive  phosphorus,  total 
filtered  phosphorus,  total  phosphorus  (unfiltered), 
and  total  reactive  silicate.  For  each  parameter  but 
ammonia,  there  were  statistically  significant  differ- 
ences among  analysis  group  average  determina- 
tions. The  analysis  group  differences  were  especial- 
ly large  for  soluble  reactive  phosphorus.  No  sig- 
nificant sampling  group  differences  were  evident. 
Sampling  depth  effects  were  important,  especially 
at  the  inshore  station.  No  systematic  differences 
were  evident  between  measurements  on  samples 
obtained  via  submersible  pump  or  water  bottles. 
The  average  nutrient  levels  at  the  inshore  station 
were  consistently  higher  than  those  at  the  more 
lakeward  station.  The  variation  between  replicate 
pump  samples  was  generally  smaller  than  the 
whole  sample  variation.  It  is  not  clear  whether  the 
discrepancies  between  laboratories  are  random  or 
systematic.  (Brambley-SRC) 
W8 1-04486 


APPARATUS  FOR  DETECTING  CHANGE  IN 
WATER  QUALITY, 

Hitachi  Ltd.  (Japan).  (Assignee). 

T.  Ikeguchi,  S.  Nogita,  K.  Otani,  and  S. 

Nishimura. 

U.S.   Patent   No  4,220,858,    10  p,  9  Fig,   5   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  998,  No  1,  p  316,  September  2,  1980. 

Descriptors:  'Patents,  'Water  pollution,  'Water 
quality.  Sampling,  Water  sampling.  Toxicity, 
Aquatic  life,  Fish,  Equipment. 

The  invention  relates  to  an  apparatus  for  detecting 
a  change  in  water  quality,  applicable  to  detect,  at 
an  early  stage,  a  change  in  water  quality  due  to 
inflow  of  toxic  materials  soluble  in  water.  Sample 
water  is  introduced  into  a  water  bath  in  which 
gold  fish  live,  and  a  gas  sparingly  soluble  in  water 
and  giving  no  effect  upon  biological  activities  of 
the  fish  is  supplied.  The  supplied  gas  and  carbon 
dioxide  gas  generated  by  the  biological  activities  of 
the  fish  are  collected,  and  a  change  in  water  qual- 
ity of  the  sample  water  is  detected  from  a  concen- 
tration of  carbon  dioxide  thus  collected.  (Sinha- 
OEIS) 
W8 1-04534 


SOLAR  RADIATION  INDUCES  SUBLETHAL 
INJURY  IN  ESCHERICHIA  COLI  IN 
SEAWATER, 

Harvard  Univ.,  Cambridge,  MA.  Lab.  of  Microbial 

Ecology. 

R.  B.  Kapuscinski,,  and  R.  Mitchell. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  3,  p  670-674,  March,  1981.  1  Fig,  2  Tab,  32  Ref 


Descriptors:  'Bacterial  ayalysis,  'Sea  water,  'Es- 
cherichia coli,  Bioindicators,  Enteric  bacteria. 
Solar  radiation.  Pollutant  identification.  Analytical 
techniques,  Coliforms,  Bacteria,  Microbiology,  En- 
zymes. 

Sublethal  injury  was  seen  in  Escherichia  coli  in 
coastal  sea  water  after  0.5  to  5.25  hours  expose  to 
sunlight.  This  could  lead  to  a  low  estimation  of 
health  risks  associated  with  use  of  such  water.  To 
assess  damage,  exposed  cells  were  compared  with 
cells  kept  in  the  dark.  Sunlight  renders  the  bacteria 
sensitive  to  peroxide.  When  catalase  or  pyruvate 
peroxide  scavengers  are  added  to  the  media,  cells 
can  recover.  The  site  of  injury  appears  to  be  the 
catalase  system.  Therefore,  additon  of  catalase  to 
the  culture  media  might  improve  the  enumeration 
of  E  coli  and  other  gram-negative  bacteria  in  sunlit 
sea  water.  (Cassar-FRC) 
W8 1-04540 


EVALUATION  OF  THE  TOTAL  CARBONA- 
CEOUS BIOCHEMICAL  OXYGEN  DEMAND, 
USING  A  COMPENSATED  RECORDING  RE- 
SPIROMETER, 

Meat   Industry  Research  Inst,  of  New  Zealand, 

Inc.,  Hamilton. 

J.  F.  Heddle,  and  A.  Tavener. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  3,  p  580-584,  March,  1981.  2  Fig,  3  Tab,  24  Ref. 

Descriptors:  'Biochemical  oxygen  demand, 
'Water  analysis,  'Effluents,  'Organic  matter. 
Chemical  oxygen  demand.  Suspended  solids.  Ana- 
lytical techniques.  Pollutant  identification.  Sewage 
effluents.  Waste  water  treatment,  Respirometers. 

The  total  carbonaceous  biochemical  oxygen 
demand  method,  using  a  multichannel  compensat- 
ed recording  respirometer,  was  more  reproducible 
and  faster  than  the  current  standard  5-day  proce- 
dure. Using  pure  substrates,  glucose  and  serum 
albumin,  the  stoichiometry,  precision,  and  accura- 
cy of  the  total  carbonaceous  method  were  similar 
for  the  three  techniques  tested-total  suspended 
solids,  change  in  COD,  and  direct  bioxidation. 
When  different  types  of  sewage  effluent  were 
tested  using  the  two  methods,  change  in  COD  and 
complete  degradation,  results  were  not  significant- 
ly different.  The  total  suspended  solids  method, 
however,  was  less  satisfactory.  Advantages  of  the 
total  carbonaceous  BOD  test  with  large  volume 
respirometer  over  the  BOD5  test  are:  large  undi- 
luted samples  may  be  used,  no  nutrients  or  buffers 
must  be  added,  and  the  effects  of  toxic  substances, 
pH  variations,  and  nutrient  imbalances  may  be 
monitored.  This  method  may  not  be  suitable  when 
samples  contain  a  substantial  quantity  of  nonbiode- 
gradable organic  matter.  (Cassar-FRC) 
W81-04541 


ISOLATION  OF  CANDIDA  ALBICANS  FROM 
FRESHWATER  AND  SEWAGE, 

Georgia  State  Univ.,  Atlanta.  Dept.  of  Biology. 
W.  L.  Cook,  and  R.  L.  Schlitzer. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  3,  p  840-842,  March,   1981.    1  Tab,   11   Ref. 

Descriptors:  'Yeasts,  'Microbiology,  'Sewage  ef- 
fluents, 'Candida  albicans.  Pollutant  identification. 
Analytical  techniques.  Microorganisms,  Cultures, 
Waste  water.  Rivers,  Streams. 

A  two-step  procedure  for  rapid  identification  of 
Candida  albicans  in  clean  and  polluted  water  is 
described.  Media  inoculated  with  samples  of 
sewage  influent  and  effluent  and  surface  waters 
were  incubated  at  37C  for  three  days.  All  brown 
colonies  1.0  mm  in  diameter  or  larger  with  a  dome 
shape  and  matte  surface  were  transferred  to  a 
medium  containing  0.1%  2,3,5- 

triphenyltetrazolium  chloride  (TTC).  C.  albicans 
and  other  yeasts  incapable  of  reducing  TTC,  form- 
ing pink  to  deep  red  colonies  after  24  hours.  The 
range  of  numbers  of  C.  albicans  in  100  ml  samples 
was  as  follows:  sewage  influent,  0-400;  sewage 
effluent,  0-38;  river  water,  less  than  1;  and  stream 
water,  0-5.  The  great  variation  in  yeast  counts  was 
attributed  to  variations  in  input,  toxicities  in  the 
sewage,  microbial  antagonisms,  and  other  factors. 
Of   51    plates    with    dome-shaped    matte-textured 


colonies,  only  23  were  positively  identified  as  C. 
albicans.  (Cassar-FRC) 
W8 1-04542 


THE  SIMULTANEOUS  DETERMINATION  OF 
ARSENIC,  ANTIMONY,  BISMUTH,  SELENI- 
UM AND  TELLURIUM  IN  WATERS  BY  AN 
INDUCTIVELY  COUPLED  PLASMA/VOLA- 
TILE HYDRIDE  METHOD, 
Imperial  Coll.  of  Science  and  Technology,  London 
(England). 

M.  Thompson,  B.  Pahlavanpour,  and  L.  T. 
Thome. 

Water  Research,  Vol  15,  No  4,  p  403-411,  1981.  1 
Fig,  5  Tab,  5  Ref. 

Descriptors:  'Water  analysis,  'Metals,  Arsenic, 
Antimony,  Bismuth,  Selenium,  Tellurium,  'Pollut- 
ant identification.  Analytical  techniques.  Spec- 
trometers, 'Trace  elements. 

The  inductively  coupled  plasma  spectrometer 
(ICP)  connected  to  a  hydride  generator  was  used 
to  determine  trace  amounts  of  As,  Sb,  Bi,  Se,  and 
Te  (concentrations  0.1-50  micrograms  per  liter) 
simultaneously  in  natural  and  spiked  waters.  The 
direct  analysis  method  was  quick,  but  at  concentra- 
tions on  1-5  micrograms  per  liter  precision  was 
poor  and  recovery  incomplete,  especially  for  Te. 
Using  preconcentration,  precision  at  these  lower 
levels  was  greatly  improved,  and  interference  from 
Cu  was  removed.  The  method  was  applied  to 
spiked  sea  water,  spiked  internal  supply  water,  and 
water  from  two  local  rivers.  Analyses  were  stable 
in  acid  solution  for  up  to  eight  days  storage.  This 
method  allows  preconcentration  and  andysis  of 
over  100  samples  per  man  day.  (Cassar-FRC) 
W8 1-04548 


ACCUMULATION  OF  ZINC,  CADMIUM,  AND 
LEAD  BY  FIELD  POPULATIONS  OF  LE- 
MANEA, 

Durham  Univ.  (England).  Dept.  of  Botany. 

J.  P.  C.  Harding,  and  B.  A.  Whitton. 

Water  Research,  Vol  15,  No  3,  p  301-319,  March, 

1981.  13Fig,  9Tab,  29Ref 

Descriptors:  'Aquatic  plants,  'Heavy  metals,  'Ac- 
cumulation, Monitoring,  Mine  wastes.  Lead,  Zinc, 
Cadmium,  Algae,  Rivers,  Bioindicators,  Path  of 
pollutants,  Rivers,  Britain,  Prance,  Germany,  Ire- 
land, Sardinia. 

Concentrations  of  zinc,  cadmium  and  lead  in  popu- 
lations of  the  red  alga  Lemanea  in  fast-flowmg 
rivers  in  Britain,  France,  Germany,  Ireland  and 
Sardinia  are  reported.  Mining  activities  in  the  areas 
studied,  either  past  or  presently  active  mines,  have 
affected  the  water  quality.  No  evidence  was  found 
that  algae  populations  differed  genetically  in  their 
abilities  to  tolerate  heavy  metals.  Samples  of  alga 
consisted  of  pooled  2  cm  long  terminal  tips  of 
filaments  detached  from  about  1  square  centimeter 
of  rock  surface.  Significant  positive  correlations 
were  noted  between  the  logarithm  of  the  mean 
concentration  of  zinc,  cadmium  and  lead  in  four 
such  samples  collected  from  within  10  m  reaches  at 
59  sites  and  the  logarithm  of  the  concentration  of 
each  metal  in  both  unfiltered  and  filtered  water. 
Enrichment  ratios  for  each  metal  decreased  with 
increasing  aqueous  metal  concentraions.  It  is  con- 
cluded that  high  levels  of  calcium  resulted  in  de- 
creased uptake  of  zinc.  Part  of  the  zinc  content  of 
filaments  was  sensitive  to  short-term  fluctuations  in 
concentrations  in  the  surrounding  water.  It  is  sug- 
gested that  the  chemical  analyses  of  natural  or 
transplanted  populations  of  Lemanea  could  pro- 
vide a  valuable  aid  in  monitoring  contamination  of 
rivers  by  zinc,  cadmium  or  lead.  (Baker-FRC) 
W8 1-04550 


AROMATIC  AMINES  IN  SURFACE  WATERS 
OF  THE  NETHERLANDS, 

Rijksinstituut  voor  de  Volksgezondheid,  Bilthoven 

(Netherlands). 

R.  C.  C.  Wegman,  and  G.  A.  L.  De  Korte. 

Water  Research,  Vol  15,  No  3,  p  391-394,  March, 

1981.  2  Fig,  3  Tab,  11  Ref 

Descriptors:     'Aromatic     compounds,     'Rivers, 
'Rhine  River,  Surface  waters.  Aniline,  Chloroani- 
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lines,  Dichloroanilines,  Methylanilines,  Gas  chro- 
matography, Chromatography,  Water  pollution 
sources,   Surface  waters,  Netherlands,  Germany. 

A  monitoring  program  was  conducted  to  deter- 
mine the  presence  of  individual  aromatic  amines  in 
samples  taken  from  the  Rhine  River.  Compounds 
identified  included  aniline,  2-chloroaniline,  3-chlor- 
oaniline,  4-chloroaniline,  2,3-  and  2,5-dichloroani- 
line,  2,4-dichloroaniline,  2,6-dichloroaniline,  3,4- 
dichloroaniline,  3,5-dichloroaniline,  2-methylani- 
line,  and  4-methylaniline.  In  1979  aniline,  2-,  3-, 
and  4-chloroaniline,  3,4-dichloroaniline  and  4- 
methylaniline  had  a  frequency  of  occurrence  of 
over  50%  in  samples  from  the  river  Rhine  at 
Lobith.  2,6-Dichloroaniline  was  never  detected.  In 
the  river  Boven  Merwede,  a  tributary  of  the  Rhine 
river,  the  median  values  for  aniline,  2-chloroaniline 
and  3,4-dichloroaniline  were  higher  than  in  the 
Rhine  river  itself.  In  the  Meuse  River  at  Eijsden, 
only  the  median  values  for  aniline  and  3,4-dichlor- 
oaniline were  above  the  detection  limits.  In  the 
river  Meuse  at  Lith,  aniline,  dichloroaniline,  and  2- 
,  3-,  and  4-chloroaniline  were  detected  frequently, 
but  in  low  concentrations.  It  was  concluded  that 
the  sources  of  the  aromatic  amines  were  located 
between  Monheim  and  Duisburg-Ruhrort  in  the 
Federal  Republic  of  Germany  and  between  Loe- 
vestein  and  Ablasserdam  in  the  Netherlands.  The 
highest  concentration  was  found  in  the  river  at 
Neuss-Dusseldorf  (Baker-FRC) 
W81-04551 


BROMINE  TRACER  STUDY  OF  THE  CHLOH- 
INATION  WITH  HYPOCHLORITE  IN  A  BUF- 
FERED AND  A  NON-BUFFERED  AQUEOUS 
SOLUTION  CONTAINING  CHLORIDE,  BRO- 
MIDE AND  PHENOL  AS  MODEL  COM- 
POUND, 

Keuring  van  Electrotechnische  Materialen,  N.V., 
Amhem  (Netherlands).  Chemistry  Dept. 
F.  Janssen,  and  J.  Kanij. 

Water  Research,  Vol  15,  No  4,  p  463-468,  April, 
1981.4Fig,  3Tab,  29Ref 

Descriptors:  •Chlorination,  *Cooling  water,  'Bro- 
mides, 'Drinking  water,  Chlorine,  Electric  power- 
plants.  Bromine,  Halogens,  Organic  compounds, 
Hydrogen  ion  concentration.  Gas  chromato- 
graphy. Phenols,  Separation  techniques.  Environ- 
mental effects.  Pollutant  identification. 

The  chlorination  of  drinking  water  results  in  the 
formation  of  complex  chlorinated  organics  which 
may  be  released  into  the  ecosystem.  There  is  con- 
fusion in  the  literature  about  the  active  brominat- 
ing  and  chlorinating  agents.  To  understand  the  role 
of  the  bromide  ion  in  the  chlorination  of  cooling 
water  of  electric  power  stations,  a  phenol-hypo- 
chlorite-bromide  system  was  studied  with  the  aid 
of  the  Br-82  radionuclide.  The  effect  of  pH  on  the 
system  was  examined  as  well  as  effect  of  the  level 
of  phenol  in  buffered  and  non-buffered  systems 
through  quenching  with  sulfite  and  using  the  sol- 
vent-solvent extraction  technique.  In  the  non-buf- 
fered solution  (initial  pH  7.0),  approximately  8 
atom-%  bromine  containing  compounds  were  iso- 
lated from  the  reaction  mixture;  in  the  buffered 
system  at  pH  6.0  and  8.0,  these  values  were  17  and 
47  atom-%,  respectively.  Qualitative  gas  chroma- 
tographic analysis  showed  the  presence  of  haloge- 
nafed  phenols  and  other  non-phenolic  compounds. 
(Geiger-FRC) 
W81-04555 


DETERMINATION  OF  OZONE  IN  WATER  BY 
THE  INDIGO  METHOD, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung  and  Gewaesserschutz,  Zurich 

(Switzerland) 

H.  Bader,  and  J.  Hoigne. 

Water  Research,  Vol  15,  No  4,  p  449-456,  April, 

I981.7Fig,  4Tab,  20Ref 

Descriptors:  'Pollutant  identification,  'Ozone, 
•Dyes,  Water  treatment.  Water  purification,  Ozon- 
ation, Potable  water,  Spectrophotometry,  Colori- 
metry.  Drinking  water.  Color,  Water  analysis. 

A  method  for  determining  the  level  of  aqueous 
ozone  in  potable  water  is  described.   When  the 


concentration  of  ozone  cannot  be  measured  direct- 
ly by  its  ultraviolet  absorption,  the  decolorization 
of  indigo  trisulfonate  (600  nm,  pH  below  4)  may  be 
used  to  provide  fast  and  stoichiometric  results.  The 
change  in  absorbance  vs.  ozone  added  may  be 
expressed  as  -2.0  +  or  -  0.1  x  10  to  the  fourth 
power/mole/cm.  The  indigo  method  is  independ- 
ent of  the  concentration  of  aqueous  ozone  at  levels 
of  0.005-30  milligrams/liter  and  offers  a  precision 
of  2%  or  3  micrograms/liter  for  low  concentra- 
tions if  a  good  filter  instrument  or  a  spectrophoto- 
meter is  employed.  Visual  techniques  can  be  used 
for  measurements  of  ozone  at  levels  of  0.01  milli- 
grams/liter. No  interference  occurs  from  second- 
ary oxidants  produced  by  ozone  in  natural  waters, 
and  the  effects  of  chlorine  can  be  masked.  Reagent 
solutions  are  stable  for  3  months,  and  the  method  is 
recommended  for  kinetic  measurements,  visual 
field  tests,  and  research  on  ozonation  processes. 
(Geiger-FRC) 
W8 1-04556 


RAPID  AND  PRECISE  DETERMINATION  OF 
TOTAL  INORGANIC  CARBON  AND  SOME 
GASES  IN  AQUEOUS  SOLUTIONS, 

Helsinki  Univ.  (Finland). 

K.  Salonen. 

Water  Research,  Vol  15,  No  4,  p  403-406,  April, 

1981.  1  Fig,  3  Tab,  11  Ref 

Descriptors:  'Inorganic  compounds,  'Carbon, 
'Water  analysis.  Separation  techniques.  Bubbling, 
Carbon  dioxide.  Dissolved  solids.  Organic  com- 
pounds, Lakes. 

A  simple  procedure  based  on  the  stripping  method 
for  the  determination  of  total  inorganic  carbon  and 
some  gases  in  water  is  described.  Water  samples 
are  injected  via  a  very  accurate  syringe  into  a 
bubbling  chamber  where  gases  are  stripped  from 
the  solution  and  carried  to  the  analyzer.  Acid  is 
continuously  fed  to  the  bubbling  chamber  to  con- 
vert carbonates  to  free  carbon  dioxide.  Excess 
water  is  removed  by  a  carrier  gas  and  is  separated 
by  condensation.  No  manipulations  are  required 
other  than  the  injection  of  samples  into  the  bub- 
bling chamber.  One  analysis  takes  only  20-40  sec  to 
complete.  Several  experiments  on  lake  water  were 
periformed  to  establish  the  optimum  conditioiis  of 
operation  for  the  method.  The  volume  of  liquid  in 
the  bubbling  chamber  was  found  to  have  a  consid- 
erable effect  on  the  peak  heights  obtained.  Dis- 
solved inorganic  and  gaseous  organic  carbon  were 
best  determined  quantitatively  from  injections  of  at 
least  2  milliliters  in  volume.  The  new  procedure  is 
recommended  for  use  in  limnology  and  hydrobio- 
logy,  as  well  as  for  assessing  production  or  respira- 
tion processes  in  aquatic  communities.  (Geiger- 
FRC) 
W8 1-04559 


A  SUITABLE  REPLACEMENT  FOR  TEEPOL 
610  IN  THE  SELECTIVE  ISOLATION  OF 
COLIFORMS  FROM  MARINE  WATERS  AND 
SEWAGE, 

Water  Research  Centre,  Stenage  (England). 

G.  Stanfield,  and  T.  E.  Irving. 

Water  Research,  Vol  15,  No  4,  p  469-474,  1981.  5 

Tab,  6  Ref. 

Descriptors:  'Culturing  techniques,  'Coliforms, 
•Membrane  filters.  Bacterial  analysis.  Isolation, 
Enteric  bacteria.  Bacteria,  Escherichia  coli.  Water 
quality.  Sewage,  Waste  water.  Salinity,  Seawater, 
Solar  radiation,  Drinking  water.  Surfactants, 
United  Kingdom. 

In  the  United  Kingdom,  the  recommended  mem- 
brane-filtration procedure  for  the  determination  of 
total  coliform  and  Escherichia  coli  in  drinking 
water,  waste  water  and  effluents  routinely  utilized 
a  growth  medium  containing  the  detergent  Teepol 
610  as  a  selective  agent.  In  July  of  1976,  Shell 
Chemicals  stopped  the  production  of  Teepol  610 
and  offered  Teepol  HB6  as  an  alternate  product. 
Preliminary  tests  showed  that  the  substitute  was 
unsuitable  because  it  inhibited  the  growth  of  coli- 
forms at  0.4%.  Sodium  lauryl  sulfate  at  0.1% 
weight/volume  has  been  demonstrated  to  be  an 
effective  alternative  to  Teepol  610.  Percentages  of 
colonies  confirmed  as  coliforms  and  presumptive 


counts  were  nearly  identical  in  comparative  tests 
using  0.4%  Teepol  or  0.1%  lauryl  sulfate  as  the 
selective  agent  in  the  membrane  filtration  process. 
Sodium  lauryl  sulfate  may  be  easily  prepared  using 
the  same  Oxoid  dehydrated  broth  base  and  gives 
adequate  results  for  coliform  counts  even  when 
subjected  to  high  salinities  and  large  amounts  of 
solar  radiation.  (Geiger-FRC) 
W8 1-04560 


EXCLUSION  CHROMATOGRAPHY  WITH 
CARBON  DETECTION.  A  TOOL  FOR  FUR- 
THER CHARACTERIZATION  OF  DISSOLVED 
ORGANIC  CARBON, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

R.  Gloor,  H.  Leidner,  K.  Wuhrmann,  and  T. 

Fleischmann. 

Water  Research,  Vol  15,  No  4,  p  457-462,  April, 

1981.  9  Fig,  22  Ref 

Descriptors:  'Pollutant  identification,  'Organic 
carbon,  'Quantitative  analysis.  Dissolved  solids. 
Organic  wastes.  Pollutants,  'Gas  chromatography. 
Molecular  weight.  Ion  exchange.  Separation  tech- 
niques. Organic  compounds. 

As  part  of  an  ongoing  research  project,  a  method 
for  the  quantitative  determination  of  molecular 
weight  distributions  of  organic  compounds  in  natu- 
ral waters  was  devised.  Samples  containing  at  least 
1.0  milligram  of  dissolved  organic  carbon  (DOC) 
were  subjected  to  ion  exchange  without  the  loss  of 
any  organic  carbon.  Exclusion  chromatography 
was  performed  using  either  the  new  silica-based 
packing  TSK  SW  or  Sephadex  as  a  separation 
medium.  An  on-line  DOC  detector  was  used  to 
monitor  column  effluents  for  organic  carbon.  The 
chromatograms  represented  the  molecular  weight 
distribution  of  all  the  organic  carbon  in  the  sample, 
and  the  total  area  of  the  record  equaled  the  total 
DOC.  The  method  was  successfully  utilized  in 
such  applications  as  the  ozonation  of  lake  water, 
the  treatment  of  waste  water  and  the  infiltration  of 
groundwater.  It  was  suggested  that  the  method 
would  be  useful  in  the  preparation  of  fractions  for 
later  identification  as  fraction  volumes  accumulate. 
(Geiger-FRC) 
W8 1-04561 


EVALUATION  OF  A  BACILLUS  SUBTILIS 
REC-ASSAY  FOR  THE  DETECTION  OF  MU- 
TAGENS WHICH  MAY  OCCUR  IN  WATER 
ENVIRONMENTS, 

Kanazawa  Univ.  (Japan).  Dept.  of  Construction 
and  Environmental  Engineering. 
S.  Matsui. 

Water  Research,  Vol  14,  No  11,  p  1613-1619,  No- 
vember, 1980.  1 1  Fig,  6  Tab,  6  Ref 

Descriptors:  'Bacteria,  'Assay,  'Chromium,  Dyes, 
Bacillus,  Water  analysis.  Mutagenicity,  Mutagens, 
Pollutant  identification. 

The  DNA  repair-deficient  Bacillus  subtilis  system 
was  employed  for  the  detection  of  mutagens  that 
may  occur  in  water  environments.  Two  strains 
were  used:  NIG  45,  which  has  a  high  sensitivity  to 
gamma  rays,  ultraviolet  light,  and  chemical  drugs, 
and  a  wild-type  strain,  NIG  17.  The  liquid  cultiva- 
tion method  was  applied  and  resulted  in  the  detec- 
tion of  mutagens  in  very  low  concentration.  Hexa- 
valent  chromium  indicated  very  strong  mutageni- 
city, and  heptavalent  manganese  indicated  weak 
mutagenicity.  NIG  45  showed  an  adverse  growth 
effect  at  a  chromium  concentration  of  0.5  mg/liter, 
while  NIG  17  showed  the  adverse  effect  at  1.0 
mg/liter.  Thus,  the  rec-assay  of  Bacillus  subtilis  is  a 
good  method  of  monitoring  mutagens  in  a  water 
environment.  The  effect  of  a  combination  of  two 
mutagenic  substances,  chromium  and  mitomycin, 
was  additive  rather  than  multiple.  The  combination 
of  chromium  and  a  non-mutagenic  substance,  mer- 
cury, did  not  enhance  the  mutagenicity  of  mer- 
cury. Among  test  dyes,  acridine  orange,  acridine 
yellow,  and  methyl  violet  indicated  strong  muta- 
genicity. (Small-FRC) 
W8 1-04562 
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EQUILIBRIUM  MODEL  OF  FATE  OF  MICRO- 
CONTAMINANTS  IN  DIVERSE  AQUATIC 
FOOD  CHAINS, 

Manhattan  Coll.,  Bronx,  NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04570 


DETERMINATION  OF  RESIDUAL  CHLORINE 
BY  DERIVATISATION  WITH  2,6-DIMETHYL- 
PHENOL  AND  GAS  CHROMATOGRAPHIC 
SEPARATION, 

Wollongong  Univ.  (Austraha).  Dept.  of  Chemis- 
try. 

J.  Ellis,  and  P.  L.  Brown. 

Analytica  Chimica  Acta,  Vol  124,  No  2,  p  431-436, 
March  1,  1981.  1  Fig,  1  Tab,  13  Ref. 

Descriptors:  *Chlorine,  *Bromine,  *Water  analy- 
sis. Cooling  water.  Analytical  techniques.  Pollut- 
ant identification.  Chromatography,  Seawater. 

Residual  chlorine  in  water  determined  by  reacting 
with  2,6-dimethylphenol  to  form  4-chloro-2,6-di- 
methylphenol,  which  was  extracted  with  hexane 
and  determined  by  gas  chromatography  using  a 
flame  ionization  detector.  The  internal  standard 
was  4-bromo-2,6-dimethylphenol.  Recovery  was 
greater  than  99%,  and  precision  was  0.6%  at  con- 
centration as  low  as  0.01  mg  per  liter.  This  method 
is  free  of  interference  from  colored  solutes  and 
other  oxidizing  agents,  such  as  iodate  and  chlora- 
mines.  Standard  deviations  for  CI  concentrations 
of  approximately  0.1  to  10  ppm  were  1.1-0.36%; 
and  in  the  presence  of  30  mg  per  liter  dichromate, 
2.71-1.19%.  Simulated  sea  water  samples  were  ana- 
lyzed using  2,4,6-trichlorophenol  as  an  internal 
standard.  Rescoveries  CI  (11.8  mg  per  liter),  11.6 
+  or  -  0.14  mg  per  liter;  and  Br  (1.34  mg  per  liter), 
1.33  +  or  -  0.04  mg  per  litter.  (Cassar-FRC) 
W8 1-04577 


THE  IDENTIFICATION  OF 

CHLOROPHENOXYPHENOLS  IN  SOIL  AND 
WATER  SAMPLES  BY  SOLVENT  EXTRAC- 
TION AND  FIELD  DESORPTION  MASS  SPEC- 
TROMETRY, 

Oregon  Graduate  Center,  Beaverton.  Dept.  of  En- 
vironmental Science. 

J.  F.  Pankow,  L.  M.  Isabelle,  and  D.  P.  Barofsky. 
Analytica  Chimica  Acta,  Vol  124,  No  2,  p  357-364, 
March  1,  1981. 

Descriptors;  'Phenolic  pesticides,  'Pollutant  iden- 
tification, 'Mass  spectrometry,  Pesticides,  Fungi- 
cides, Herbicides,  Soil  analysis.  Water  analysis. 
Soil  contamination.  Water  pollution.  Pollutants, 
Chlorinated  hydrocarbons.  Separation  techniques. 

The  identification  of  microgram  levels  of 
chlorophenoxyphenols  by  solvent  extraction  fol- 
lowed by  field  desorption  mass  spectrometry  is 
described.  The  solvent  extractions  of  natural  and 
spiked  water  samples  were  performed  under  acidic 
conditions,  with  little  interference  from  fulvic  or 
humic  acids.  Mass  spectra  were  obtained  with  a 
single  focussing  mass  spectrometer  modified  with  a 
field*  ionization/field  desorption  ion  source,  a 
magnet  capable  of  extending  the  practical  field 
desorption  mass  range  to  950  atomic  mass  units, 
and  a  PAR/SSR  ion  counting  detection  system. 
The  clear  patterns  obtained  for  the  oligomeric 
series  and  the  chlorine  isotope  clusters  of  the 
chlorophenoxyphenols  show  the  suitability  of  the 
method  for  the  routine  and  rapid  screening  of 
liquid  samples  for  these  contaminants.  (Geiger- 
FRC) 
W8I-04578 


UTILIZATION  OF  FLOW  INJECTION  WITH 
HYDRAZINE  REDUCTION  AND  PHOTOMET- 
RIC DETECTION  FOR  THE  DETERMINA- 
TION OF  NITRATE  IN  RAIN-WATER, 

University  of  Central  Florida.  Orlando.  Dept.  of 

Chemistry. 

B.  C.  Madsen. 

Analytica  Chimica  Acta,  Vol  124  No  2,  p  437-441, 

March  1,  1981.  3  Fig,  9  Ref 

Descriptors:  'Nitrates,  *Rain  water,  'Water  analy- 
sis. Hydrazine  reduction  method.  Flow  injection 


method,  Analytical  techniques,  Pollutant  identifi- 
cantion. 

The  hydrazine  reduction  method  for  determining 
nitrate  at  the  ppm  level  in  rainwater  was  adapted 
to  a  flow  injection  procedure  with  colorimetric 
detection.  Forty  samples  per  hour  can  be  proc- 
essed. Precision  was  3%  in  the  range  1  to  10  ppm 
nitrate.  Recovery  of  nitrate  in  spiked  samples  (0.80 
and  0.20  ppm  nitrate  added)  was  107%,  respective- 
ly. Comparison  of  results  of  rainwater  sample  anal- 
ysis by  flow  injection  and  by  ion  chromatography 
showed  no  significant  difference  in  the  two  meth- 
ods. The  large  excess  of  sulfanilamide,  used  with 
naphthylenediamine  hydrochloride  and  hydrochlo- 
ric acid  as  the  color  reagent,  required  by  previous 
techniques  was  not  needed  here.  (Cassar-FRC) 
W8 1-04579 


TRACE  METALS  IN  CONTAMINATED 
WATERS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito. 

Environmental  Science  and  Technology,  Vol  15, 
No  4,  p  396-403,  April,  1981.  3  Fig,  5  Tab,  38  Ref 

Descriptors:  'Model  studies,  'Trace  elements, 
'Metals,  Chelation,  Fulvic  acids.  Sewage,  'Pollut- 
ant identification.  Computer  programs,  Mathemat- 
ical studies,  Water  analysis.  Chemical  properties. 
Organic  acids.  Effluents,  Toxicity. 

Models  are  available  to  study  trace  metals  in 
sewage  and  natural  waters.  Since  complexation 
reactions  are  rapid,  equilibrium  chemical  models 
may  be  used.  Toxicity  is  related  to  complexation 
and  speciation;  strongly  complexed  trace  metals 
are  less  toxic  than  weakly  complexed  or  free  ionic 
forms,  and  speciation  is  more  significant  than  total 
metal  concentration.  Thus  8  common  metals  may 
be  rated  (starting  with  the  most  toxic)  as  follows: 
Hg(2  +  ),  Cu(2-|-),  Pb(2  +  ),  Cd(2-|-),  Cr(3-K), 
Zn(2-|-),  Ni(2  +  ),  and  Al(3  +  ).  Two  types  of 
chemical  models  are  used  to  describe  quantitative- 
ly the  reactions  between  trace  metals  and  organic 
compounds  in  sewage-mixture  models,  based  on 
selected  complexing  organic  acids,  and  quasiparti- 
cle  models,  incorporating  hypothetical  macromole- 
cules  closely  mimicking  the  properties  of  the  natu- 
ral organic  compounds.  One  particular  model  deals 
with  fulvic  acid  fractions  of  municipal  sewage 
sludge.  Computer  models  involved  numerical  solu- 
tions of  equations  generated  by  the  combination  of 
mole  balance  with  conditional  stability,  redox,  and 
formation  constants.  Examples  are  given  in  which 
a  mixture  model  is  incorporated  into  a  computer 
program  to  predict  the  speciation  of  4  trace  metals 
in  natural  waters.  Mixture  models  are  easier  to 
apply  to  natural  waters  and  are  easier  to  interface 
with  computer  programs,  but  they  are  difficult  to 
validate  directly.  The  quasiparticle  models  have 
limited  applicability,  but  are  useful  in  calibration  of 
mixture  models.  (Cassar-FRC) 
W81-04581 


A  SIMPLE  MAXIMUM-MINIMUM  SALINITY 
SAMPLER, 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  School  of  Biological  Sciences. 
T.  Walker. 

Limnology  and  Oceanography,  Vol  25,  No  6,  p 
1122-1123,  November,  1980.  2  Fig,  1  Ref 

Descriptors:  'Water  sampling,  'Saline  water.  Sam- 
pling, Salinity,  Estuaries,  Water  samples,  'Water 
sampling  apparatus. 

An  apparatus  which  collects  estuarine  water  sam- 
ples at  the  points  of  maximum  and  minumum  salin- 
ity consists  of  two  130-ml  bottles  with  rubber 
stoppers  pierced  by  two  thin  rigid  plastic  tubes. 
One  tube  runs  from  stopper  to  bottom  of  the 
bottle;  the  other  extends  outward  from  the  stopper. 
Both  bottles  are  filled  with  ambient  saline  water 
and  fixed  to  a  rope  or  stake.  One  bottle  is  inverted, 
one  is  upright.  When  salinity  changes,  the  upright 
bottle  contents  are  displaced  by  denser  salt  water 
and  the  inverted  bottle  contents  by  the  less  dense 
water.  For  example,  bottles  filled  with  water  of 
initial  salinity,  19.5  parts  per  thousand,  contained 


17.4  parts  per  thousand  and  28.9  parts  per  thousand 
after  two  tidal  cycles,  and  accuracy  of  results  was 
within  5%.  Bottle  volume,  tube  diameter  and 
length,  and  duration  of  sampling  may  be  adjusted 
to  suit  conditions.  (Cassar-FRC) 
W8 1-04596 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  MERCURY  USING  2-(5-BROMO-2-PYRI- 
DYLAZO)-5-DIETHYLAMINOPHENOL, 

China  Science  and  Technology  Univ.,  Hefei.  Dept. 

of  Chemistry. 

F.  Wei,  Y.  Zhu,  and  F.  Yin. 

Analytical   Letters,   Vol    13   (A17),   p    1533-1540, 

1980.  1  Fig,  3  Tab,  7  Ref 

Descriptors:  'Mercury,  'Spectrophotometry, 
'Water  analysis.  Sludge,  Waste  water(PolIution), 
Heavy  metals.  Pollutant  identification,  Analytical 
techniques. 

Mercury  in  industrial  waste  water  and  sludge  was 
determined  by  spectrophotometry  using  2-(5-Br-2- 
pyridylazo)-5-diethyl  aminophenol  to  form  a  1:2 
purple  complex  which  is  more  soluble  and  stable  in 
the  presence  of  Triton  X-100.  Maximum  absorption 
occurs  at  565  nm.  Molar  absorptivity  is  110,000. 
Positive  errors  are  produced  by  heavy  metal  ions, 
divalent  Cu,  Co,  Ni,  Mn,  and  Fe(3-|-).  Thiocyan- 
ate,  iodine,  and  cyanide  ions  at  1,000  micrograms 
produce  negative  errors.  The  following  ions  do  not 
interfere:  Na,  NH4,  N03,  S04,  B407,  and  Br  at 
1,000  micrograms:  Au(3-|-)  at  20  micrograms  and 
Pt(44-)  at  10  micrograms.  Sludge,  but  not  waste 
water,  samples  must  be  predigested.  (Cassar-FRC) 
W8 1-04600 


GERMINAL  CELL  MUTAGENESIS  IN  SPE- 
CIALLY DESIGNED  MAIZE  GENOTYPES, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
M.  J.  Plewa,  and  E.  D.  Wagner. 
Environmental  Health  Perspectives,  Vol  37,  p  61- 
73,  January,  1981.  8  Fig,  6  Tab,  59  Ref 

Descriptors:  'Mutagenesis,  'Phytotoxicity,  'Bioin- 
dicators.  Municipal  wastes.  Municipal  waste  water. 
Sludge,  Pesticides,  Corn,  Herbicides,  'Water  pol- 
lution effects,  Pesticide  toxicity.  Pollen,  Bioassay, 
Monitoring. 

Plant  genetic  assays  are  good  indicators  of  envi- 
ronmental mutagens  and  are  used  as  in  situ  moni- 
tors of  polluted  air,  water,  and  soil.  The  mutagenic 
properties  of  32  pesticides  to  inbred  W22  maize 
plants  homozygous  for  wx-C  were  examined  under 
modern  agriculture  conditions.  Herbicides  which 
induced  a  mutagenic  response  included  cyanazine, 
SD50093  (atrazine  -I-  cyanazine)  and  procyazine 
+  Dual.  In  situ  and  laboratory  studies  were  con- 
ducted on  three  inbred  strains  of  Zea  mays  to 
determine  the  action  of  environmental  mutagens 
present  in  Chicago  municipal  sewage  sludge.  The 
frequency  of  mutant  pollen  grains  in  inbred  M14  at 
both  the  wx-C  and  wx-90  heteroalleles  was  meas- 
ured in  plants  exposed  to  various  concentrations  of 
the  sludge  under  field  conditions.  In  laboratory 
tests,  an  inbred  Early-Early  Synthetic  strain  was 
tested  with  the  known  mutagens  ethyl-methanesul- 
fonate  (EMS)  or  maleic  hydrazide  (MH),  and  for- 
ward mutations  at  the  locus  were  measured  in  the 
pollen  grains.  MH  and  EMS  were  mutagenic  at 
levels  of  10  nanomoles  and  1  micromole,  respec- 
tively. Levels  of  the  mutants  were  calibrated  in 
Early-Early  Synthetic  to  a  linear  increase  in  the 
frequency  of  forward  mutant  pollen  grains.  A 
maize  assay  for  environmental  mutagens  is  being 
constructed  to  monitor  forward  or  reverse  muta- 
tions in  somatic  cells  and  cytogenetic  changes  in 
root-tip  cells.  (Geiger-FRC) 
W81-04636 


MERCURY  LEVELS  IN  SOME  RED  SEA 
MARINE  PELAGIC  AND  BENZIC  FOOD 
CHAIN  INDIVIDUALS  AND  THEIR  BIOTA, 

Alexandria   Univ.   (Egypt).   Faculty   of  Sciences. 
A.  M.  Hilmy,  M.  B.  Shabana,  and  M.  M.  Saied. 
Comparative    Biochemistry    and    Physiology    C: 
Comparative  Pharmacology,  Vol  68,  No  2,  p  195- 
197,  1981.  17  Ref 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Descriptors:  'Mercury,  'Trace  elements,  'Marine 
inimals.  Heavy  metals.  Food  chains,  *Red  Sea, 
vlollusks.  Crustaceans,  Fish,  Baseline  studies, 
atomic  absorption  spectrophotometry,  Photo- 
netry,  Shrimp. 

Due  to  the  absence  of  data  on  mercury  in  naturally 
occurring  marine  Red  Sea  organisms  and  their 
narine  environment,  a  study  was  undertaken  to 
•stablish  baseline  levels  for  the  concentration  of 
jiercury  in  three  experimental  animals  whose  indi- 
k-iduals  comprise  a  simple,  but  important,  marine 
food  chain  in  the  Red  Sea.  The  animals  selected 
were  Modiolus  modiolus  (Lamark),  a  mollusk;  Ser- 
gestes  lucens  (Hansen),  a  crustacean;  and  the  tele- 
ost  Aphanius  dispar  (Ruppell),  a  fish.  All  samples 
and  species  assayed  were  collected  in  the  summers 
of  1976,  1977,  and  1978  in  the  vicinity  of  Al 
Ghardaqa,  Egypt.  Atomic  absorption  photometry 
was  used  to  determine  the  mercury  levels  in  the 
samples.  The  average  content  of  mercury  in  the 
sampled  station  was  0.05  parts  per  billion  (ppb) 
Hg2+  for  water  and  0.17  ppb  for  sediments.  In  the 
animal  samples,  the  average  mercury  levels  were 
0.33  ppb  for  the  mollusks,  0.25  ppb  for  the  crusta- 
ceans, and  0.50  ppb  for  the  fish  fingerlings.  These 
mercury  levels  can  be  regarded  as  negligible  and 
represent  baseline  in  data  for  future  studies  in  this 
area.  (CarrolI-FRC) 
W8 1-04641 

AN  EXTENSION  INFORMATION  PROGRAM 
TO  IMPROVE  RESIDENTIAL  WELL  WATER 
QUALITY, 

Wisconsin  Univ. -Extension,  Madison. 

G.  R.  Gibson,  Jr. 

Water  Resources  Bulletin,  Vol  17,  No  1,  p  138-141, 

February,  1981.  1  Fig,  1  Tab,  10  Ref 

Descriptors:  'Wells,  'Infiltration,  'Education, 
Community  development,  'Water  quality,  Septic 
tanks,  Sand,  Soil  types.  Well  seepage.  Seepage, 
Well  water.  Drinking  water.  Domestic  water. 
Public  health,  'Wisconsin,  Rural  areas. 

A  public  information  program  was  designed  and 
put  into  operation  at  inland  lake  communities  in 
Wisconsin.  The  program's  purpose  was  to  inform 
the  residents  of  these  communities  that  homes  situ- 
ated on  sandy  soils  with  high  water  tables  and 
shallow  wells  near  to  their  own  or  a  neighbor's 
septic  system  may  have  drinking  water  which  is  to 
some  degree  contaminated.  As  an  incentive  to 
attend  the  educational  sessions,  free  water  analyses 
were  performed  on  the  resident's  well  water. 
Homes  such  as  these  are  generally  beyond  the 
reach  of  the  federal  Clean  Drinking  Water  Act  and 
are  also  fairly  much  exempt  from  local  codes  and 
regulations  concerning  drinking  water.  Public  re- 
sponse has  been  good  thus  far,  with  a  surprisingly 
large  number  of  wells  showing  at  least  some 
degree  of  contamination.  (Baker-FRC) 
W81-04650 


5B.  Sources  Of  Pollution 


CHLORIDE  IN  NATURAL  CONTINENTAL 
WATER~A  REVIEW, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
J.  H.  Feth. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $2.00.  Geological  Survey 
Water-Supply  Paper  2176,  1981.  30  p,  7  Fig,  3  Tab, 
145  Ref 

Descriptors;  'Chlorides,  'Surface  water,  'Ground- 
water, Natural  waters,  Precipitation,  Hydrologic 
cycle.  Aquifers,  Streams,  Thermal  springs.  Sodium 
chloride.  Saline  water.  Brines. 

Chlorine  is  the  15th  most  abundant  element  in  the 
outer  lithosphere,  but  the  most  abundant  in  the 
hydrosphere  which  is  dominated  by  the  oceans. 
Chloride,  (CI)  is  probably  present  in  all  natural 
water  although  small  concentrations  have  defied 
detection.  Concentrations  in  both  surface  and 
groundwater  range  from  0.02  mg/L  or  less,  to 
more  than  200,000  mg/L.  CI  is  present  in  all  animal 
and  plant  tissues,  estimated  concentrations  ranging 


from  100  to  1,000  ppm.  CI  enters  terrestrial  water 
from  atmospheric  precipitation,  dissolution  of 
rocks,  animal  and  industrial  wastes.  Salt  used  to  de- 
ice  highways,  by  upward  and  lateral  movement  of 
brines,  and  from  other  sources.  CI  is  the  ion  that 
dominates  discussion  of  'cyclic  salts,'  the  concept 
that  salts  are  entrained  in  moving  air  masses  over 
the  oceans,  precipitated  on  land  masses,  and  re- 
turned to  the  sea  in  runoff  The  cycle  exists  but  is 
not  adequate  to  explain  all  the  CI  borne  to  the 
oceans  in  streams  and  by  discharge  of  ground- 
water. Unexplain  phenomena  include  the  origin  of 
CI  in  aquifers  where  year  after  year  the  concentra- 
tion, large  or  small,  remains  virtually  constant,  and 
the  origin  of  CI  in  high  concentrations  in  thermal 
springs  rising  from  granitic  terrane.  The  first  sug- 
gests release  at  a  constant  rate  from  some  undis- 
covered source.  The  second  seems  to  require  a 
source  of  CI  other  than  the  granitic  rocks  whose 
CI  content  is  notably  small.  Saline  springs,  some 
originating  in  terrane  underlain  by  evaporites,  con- 
tribute large  tonnages  of  CI  to  streams.  Individual 
sources  in  Texas  (270,000  to  320,000  t/yr),  Arizona 
(145,000  t/yr),  and  Idaho  (14,000  t/yr)  suggest  the 
magnitude  of  the  occurrence.  CI  generally  does 
not  enter  into  oxidation  or  reduction  reactions.  Its 
main  exchange  activity  is  between  solid  sodium 
chloride  and  the  chloride  ion.  Derivation  of  sub- 
surface brines  with  dissolved-solids  concentrations 
in  the  range  50,000  to  more  than  200,000  mg/L  is 
generally  explained  by  a  process  of  ion  filtration 
that  takes  place  as  water  moves  slowly  through 
clay  or  shale  confining  layers. 
W8 1-04333 

EFFECTS  OF  STORM  RUNOFF  ON  WATER 
QUALITY  IN  THE  MILL  CREEK  DRAINAGE 
BASIN,  WILLINGBORO,  NEW  JERSEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04343 


NITROGEN  IN  GROUNDWATER  AND  SUR- 
FACE WATER  FROM  SEWERED  AND 
UNSEWERED  AREAS,  NASSAU  COUNTY, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

S.  E.  Ragone,  B.  G.  Katz,  G.  E.  Kimmel,  and  J.  B. 

Lindner. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-188450, 

Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-21,  1980.  64  p,  27  Fig,  14  Tab,  44  Ref 

Descriptors:  'Nitrogen,  'Groundwater,  'Surface 
waters,  'Water  pollution  sources.  Sewers,  Water 
quality.  Storm  runoff.  Precipitation,  Aquifers, 
Wells,  Nitrates,  Fertilizers,  Septic  tanks,  'New 
York,  Long  Island,  'Nassau  County. 

Data  on  nitrogen  in  groundwater  and  surface 
waters  in  the  sewered  and  unsewered  parts  of 
Nassau  County  were  analyzed  to  evaluate  the  prin- 
cipal sources  of  nitrogen  and  to  determine  what 
factors  significantly  affect  its  concentration  in  the 
upper  glacial  aquifer  and  the  underlying  Magothy 
aquifer.  Nitrate  data  for  water  samples  collected 
during  1952-76  show  that;  (1)  median  nitrate  con- 
centration of  water  in  the  sewered  part  of  the 
entire  thickness  of  the  upper  glacial  aquifer  is  not 
significantly  different  (at  the  0.95  confidence  limit, 
N  =  1400)  from  that  in  the  unsewered  area,  (2) 
median  nitrate  concentrations  in  the  upper  3  meters 
of  the  upper  glacial  aquifer  are  significantly  lower 
(at  the  0.90  confidence  limit,  N  =  15)  in  the 
sewered  area  than  in  the  unsewered  area,  (3)  in  the 
sewered  area,  water  from  8  of  10  wells  in  the  upper 
glacial  aquifer  shows  significantly  decreasing  ni- 
trate concentration  with  time,  (4)  total  nitrogen 
concentrations  in  streams  draining  the  sewered 
area  are  significantly  lower  than  in  those  draining 
the  unsewered  area,  (5)  from  more  than  2,000 
nitrate  analyses  of  water  in  the  Magothy  aquifer 
collected  from  1952-76,  it  was  found  that  nitrate  is 
present  at  all  depths  but  that  nitrate  concentrations 
decrease  with  depth,  and  (6)  although  water  from 
most  Magothy  wells  having  long-term  nitrate  re- 
cords shows  no  significant  change  in  nitrate  con- 


Sources  Of  Pollution — Group  5B 

centration  with  time,  where  the  change  is  signifi- 
cant, nitrate  is  increasing.  (USGS) 
W8 1-04347 


CHEMICAL  CHARACTER  OF  GROUND- 
WATER IN  THE  SHALLOW  WATER-TABLE 
AQUIFER  AT  SELECTED  LOCALITIES  IN 
THE  MEMPHIS  AREA,  TENNESSEE, 

Geological  Survey,  Memphis,  TN.  Water  Re- 
sources Div. 

W  S.  Parks,  D.  D.  Graham,  and  J.  F.  Lowery. 
Available    from    the    OFSS,USGS,    Box    25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$4.00,  microfiche  $3.50.  Geological  Survey  Open- 
File  Report  81-223,  1981.  29  p,  6  Fig,  4  Tab,  5  Ref. 

Descriptors;  'Water  quality,  'Groundwater, 
'Water  table  aquifer,  'Observation  wells.  Sam- 
pling, channel  analysis.  Water  supply.  Geologic 
units.  Aquifer  characteristics.  Recharge,  Leakage, 
Waste  disposal.  Landfills,  Waste  dumps.  Water 
pollution.  Pollutant  identification,  'Tennesses, 
'Memphis,  Memphis  Sand. 

Eight  deep  wells  are  being  monitored  in  the  Mem- 
phis, Tenn.,  area  to  detect  any  changes  in  the 
chemical  character  of  water  moving  through  the 
Memphis  Sand  towards  major  pumping  centers. 
These  wells  are  strategically  located  so  as  to  inter- 
cept groundwater  enroute  through  the  Memphis 
Sand  from  the  outcrop-recharge  area.  Although 
water  quality  analyses  are  available  for  many  wells 
in  the  shallow  water-table  aquifer,  no  specific  in- 
vestigation has  been  made  to  characterize  the  qual- 
ity of  the  water  in  this  aquifer  from  which  the 
Memphis  Sand  also  receives  part  of  its  recharge. 
This  investigation  is  to  determine  the  chemical 
character  of  groundwater  in  the  shallow  water- 
table  aquifer  at  selected  localities  in  the  Memphis 
area.  Methods  used  to  install  eight  shallow  wells  at 
abandoned  dump  sites  containing  chemical  and/or 
industrial  waste  are  described.  Water  samples  from 
the  eight  shallow  wells  and  two  deep  wells  in  the 
Memphis  Sand  were  collected  and  analyzed.  Re- 
sults of  the  analysis  are  presented  and  the  locations 
of  the  wells  and  dumps  are  shown  on  maps. 
(USGS) 
W81-04358 


HEALTH  AND  ENVIRONMENTAL  EFFECTS 
OF  SYNTHETIC  FUEL  TECHNOLOGIES:  RE- 
SEARCH PRIORITIES, 

Mitre  Corp.,  McLean,  VA.  METREK  Div. 
Report  to  the  Federal  Interagency  Committee  on 
the  Health  and  Environmental  Effects  of  Energy 
Technologies,  Report  MTR-80W348,  April,  1981. 
236  p,  2  Fig,  3  Tab.  DEAC-01-79-EV10018. 

Descriptors;  'Oil  shale,  'Coal  gasification,  'Re- 
search priorities,  'Water  pollution  sources. 
Groundwater  pollution.  Water  quality.  Coal 
mining.  Fuel,  Industrial  waste  water.  Land  use, 
Leachates,  Solid  waste  disposal. 

The  term  synthetic  fuels,  as  used  in  this  report  is 
restricted  to  fuels  derived  from  coal  and  oil  shale. 
Priorities  for  health  effects,  air  quality,  and  eco- 
logical effects  research  related  to  coal  gasification 
and  liquefaction,  and  oil  shale  development  are 
listed  according  to  major  area  of  concern.  These 
are  categorized  as  to  generic,  region-specific,  or 
process-specific  research.  Generic  and  process-spe- 
cific occupational  safety  and  health  research  is  a 
high  priority.  Research  on  air  quality  focuses  on 
the  chemical  transformation  of  airborne  pollutants 
which  emanate  from  synthetic  fuel  plants  as  they 
interact  with  other  pollutants,  catalysts,  moisture, 
and  sunlight  within  the  ambient  atmosphere.  Eco- 
logical effects  research  related  to  synthetic  fuels 
focuses  on  terrestrial  and  aquatic  ecosystems,  espe- 
cially forests,  grasslands,  and  agricultural  systems. 
With  respect  to  aquatic  research,  broad  areas  of 
high  priority  research  relate  to  liquid  product  and 
waste  water  spills,  solid  waste  disposal  and  recla- 
mation, changes  in  land  use  patterns  and  secondary 
impacts,  and  test  and  evaluation  development  of 
techniques  unique  to  synfuels  research.  Many  pro- 
jects within  this  category  involve  assessing 
changes  in  the  quality  of  groundwater  and  can  be 
applied  to  pollutants  from  underground  coal  gasifi- 
cation or  oil  shale  retorting,  as  well  as  leachates 
from  waste  materials.  (Moore-SRC) 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 


W8 1-04374 


MOVEMENT  AND  EFFECTS  OF  COMBINED 
SEWER  OVERFLOW  SEDIMENTS  IN  RECEIV- 
ING WATERS, 

Colorado  State  Univ.,  Fort  Collins.  Engineering 
Research  Center. 

S.  L.  Klemetson,  T.  N.  Keefer,  and  R.  K.  Simons. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107120, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-126,  August,  1980.  148  p,  36  Fig,  23  Tab, 
71  Ref. 

Descriptors:  'Combined  sewer  overflows,  'Sedi- 
ment transport,  'Urban  runoff,  'Mathematical 
models.  Flow  characteristics,  Sediment  load. 
Storm  runoff,  Water  pollution  sources.  Model 
studies,  Low  flow,  Floods,  Rivers. 

Combined  sewer  overflows  (CSC)  are  made  up  of 
urban  surface  runoff  and  sanitary  sewage.  Urban 
surface  runoff  makes  up  the  majority  of  a  CSO,  so 
the  characteristics  of  CSO  sediment  material  for 
model  development  were  taken  to  be  those  of 
street  surface  solids.  The  size  distribution  of  street 
surface  solids  appears  to  be  reasonably  well  de- 
fined log-normal  distribution.  A  wide  variety  of 
constituents  may  be  found,  ranging  from  metallic 
elements  to  pesticides.  The  feasibility  of  modeling 
the  movement  of  CSO  sediments  was  investigated 
using  a  64.37  km  reach  of  the  Cuyahoga  River 
between  Akron  and  Cleveland,  Ohio.  Two  small 
diversion  structures  formed  sediment  trap  areas, 
and  the  downstream  end  of  the  reach  included  the 
Cuyahoga  estuary  into  Lake  Erie.  Sediment  trans- 
port routines  from  a  watershed  model  were  com- 
bined with  a  linear  implicit  finite  difference  flow 
model  for  use  in  the  feasibility  study.  Experiments 
indicate  that  the  movement  of  hypothetical  sedi- 
ment loads  may  be  successfully  modeled.  Under 
normal  low  flow  conditions,  sediments  accumulate 
near  the  bypass  outfall.  A  flood  will  move  coarse 
sediments  from  the  outfall  to  the  small  trap  areas. 
Fine  material  moves  through  the  reach  and  settles 
in  the  estuary  under  all  flow  conditions.  It  was 
concluded  from  the  model  experiments  that  quali- 
tative evaluation  can  be  made  concerning  the  fate 
of  CSO  solids  which  are  primarily  noncohesive 
sands.  Semi-quantitative  evaluations  could  be  made 
if  proper  data  from  a  particular  CSO  could  be 
obtained.  Particularly  important  to  the  model  are 
the  size  distribution  and  settling  velocity  character- 
istics of  the  CSO  sediments.  (Moore-SRC) 
W8 1-04375 


TRACE  METALS  AND  STATIONARY  CON- 
VENTIONAL COMBUSTION  PROCESSES, 

Radian  Corp.,  Austin,  TX. 

L.  O.  Edwards,  C.  A.  Muela,  R.  E.  Sawyer,  C.  M. 
Thompson,  and  D.  H.  Williams. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S7-80-155,  February,  1981.  11  p,  9 
Tab. 

Descriptors:  'Trace  elements,  'Coal,  'Fuel, 
'Powerplants,  'Environmental  effects,  'Water 
pollution  sources.  Industrial  wastes,  Leaching, 
Groundwater  pollution.  Toxicity,  Solid  wastes. 
Landfills,  Natural  gas.  Fuel  oil. 

The  shift  in  principal  feedstocks  for  electrical 
power  generation  from  natural  gas  and  fuel  oil  to 
coal  has  stimulated  concern  about  trace  element 
emissions.  A  search  of  United  States  literature  was 
performed  to  identify  published  information  on 
trace  elements  and  Stationary  Conventional  Com- 
bustion Processes  (SCCP).  Included  in  the  SCCP 
category  are  utility,  industrial,  commercial  and 
residential  combustion  sources.  Emissions  from  the 
combustion  of  coal,  oil,  natural  gas,  wood,  and 
refuse  were  considered  for  each  combustion 
source.  Coal  is  identified  as  the  fuel  of  most  con- 
cern; generally,  trace  element  levels  in  coal  are 
similar  to  their  crustal  abundances.  Emissions  to 
air,  water,  and  soil,  including  trace  element  leach- 
ing studies,  are  covered.  Most  trace  elements  dis- 
charged during  the  combustion  process  leave  as  a 
solid  waste.  The  disposal  of  this  solid  waste  at 
landfills  is  potentially  hazardous  because  trace  ele- 


ments may  be  mobilized  through  leaching,  con- 
taminating the  surrounding  soil  and  groundwater. 
Major  aqueous  streams  leaving  the  combustion 
process  are  often  associated  with  ashes  or  other 
solids  containing  ashes.  Aqueous  effluent  streams, 
which  often  contain  trace  elements  leached  from 
ashes,  include  ash  sluice  water,  ash  pond  liquor, 
and  liqour  associated  with  flue  gas  desulfurization 
scrubbers.  Emissions  from  coal-fired  power  plants 
represent  a  significant  percentage  of  the  anthropo- 
genic contribution  for  some  trace  elements,  some 
of  which  are  potentially  harmful  to  materials  and 
biological  systems.  (Moore-SRC) 
W81-04382 


PREDICTING  OXYGEN  AND  NITROGEN  AB- 
SORPTION RATES  FROM  SUBMERGED  SUS- 
PENSIONS OF  GAS  BUBBLES, 

Rogaland  Distriktshogskole,  Stavanger  (Norway). 

Dept.  of  Teknisk  Miljovern. 

T.  Bilstad,  and  E.  N.  Lightfoot. 

Progress  in  Water  Technology,  Vol  12,  No  6,  p 

Tor  23-35,  1980.  10  Fig,  5  Tab,  13  Ref 

Descriptors:  'Absorption,  'Oxygen,  'Nitrogen, 
High  pressure,  Fishkill,  Spillways,  Mathematical 
models.  Flow,  Mass  transfer.  Bubbles. 

The  rate  of  oxygen  and  nitrogen  absorption  from 
bubbles  to  water  under  elevated  pressures  was 
studied  because  aeration  at  elevated  pressures 
which  occurs  naturally  below  dams  and  waterfalls 
has  been  linked  with  fish  kills.  U-tube  aeration  and 
a  fiow  model  were  also  evaluated.  The  research 
concentrated  on  two  flow  situations:  concurrent 
constant  pressure  flow  in  a  horizontal  tube  to 
explaining  the  preferential  nitrogen  saturation 
found  in  earlier  studies,  and  concurrent  non-iso- 
baric  flow  in  a  U-tube  for  calculation  of  mass 
transfer  coefficients  as  a  function  of  position  and 
operating  conditions.  U-tube  aeration  was  found  to 
be  effective  and  explained  the  high  nitrogen  satura- 
tion responsible  for  fish  kills  under  natural  condi- 
tions. It  was  possible  to  predict  volumetric  mass 
transfer  rates  for  both  oxygen  and  nitrogen  in 
terms  of  bubble  size  and  number  concentration,  on 
the  basis  of  the  surface  stretch  modification  of  the 
penetration  theory.  (Small-FRC) 
W8 1-04402 


VARIABILITY  OF  BACTERIAL  COUNTS  IN 
COASTAL  WATERS, 

Water  Pollution  Research  Lab.,  Stevenage  (Eng- 
land). 

A.  L.  H.  Gameson. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor,  481-489,  1981.  3  Fig,  4  Tab,  9  Ref. 

Descriptors:  'Monitoring,  'Sewage  bacteria, 
'Coastal  waters.  Bacteria,  Variability,  Outfall, 
Outfall  sewers.  Waste  water  outfall.  Waste  water 
disposal.  Waste  water.  Waste  water  composition. 

The  wide  variations  in  bacterial  counts  present  in 
sewage  by  the  time  it  reaches  the  submarine 
sewage  outfall  location  are  considered.  Data  were 
obtained  from  several  sites  over  extended  periods 
of  time  so  as  to  allow  these  variation  to  be  noted. 
At  each  of  the  9  sites  tested,  sewage  was  released 
into  the  water  after  no  more  than  preliminary 
treatment.  The  water  body  into  which  the  sewage 
was  released  had  strong  tidal  currents.  The  degree 
of  prelminary  treatment  ranged  from  none, 
through  disintegration,  screening  and  comminu- 
tion. The  methods  of  discharge  included  gravity, 
pumping  or  combinations  of  gravity  and  pumping. 
Dumping  was  continuous,  intermittent,  or  released 
over  an  hour  or  two  in  each  tidal  cycle.  The 
bacterial  counts  taken  tend  to  be  log-normally  dis- 
tributed, and  a  suitable  measure  of  the  variability 
may  be  obtained  by  using  the  antilogarithm  of  the 
standard  deviation  of  logarithms  of  the  counts. 
(Baker-FRC) 
W81-04416 


INVESTIGATIONS    INTO    SEWAGE   GREASE 
BEHAVIOR  IN  COASTAL  WATERS, 

Australian  Atomic  Energy  Commission. 

A.  Davison,  J.  F.  Easey,  J.  J.  Varjavandi,  and  K. 

M.  Warner. 


Water  Science  and  Technology,  Vol  13,  No  1  ,  p 
Tor  499-508,  1981.  5  Fig,  6  Ref 

Descriptors:  'Grease,  Ocean  circulation,  'Waste 
water  disposal.  Waste  water.  Ocean  dumping. 
Waste  disposal.  Monitoring,  Isotopic  tracers.  Trac- 
ers, Path  of  pollutants,  'Coast  waters,  'Sydney  , 
Australia. 

Sewage  grease  dispersion  was  investigated  at  the 
Malabar  catchment,  which  discharges  to  the  ocear 
at  a  large  outfall  and  serves  a  population  of  over  1 
million  persons  plus  the  bulk  of  the  industrial  activ 
ities  of  Sydney,  Australia.  Design  sewage  flows  ar< 
500  million  liters  per  day  average  for  dry  weathei 
and  1 100  million  liters  per  day  average  for  we 
weather.  The  levels  of  grease  in  the  influent  to  th( 
Plant  vary  considerably,  but  a  figure  of  ICX)  mg/ 
liter  for  influent  and  70  mg/1  for  treated  effluen 
were  taken  as  the  average  for  this  study.  Oil  am 
grease  originate  normal  domestic  and  industria 
operations  and  are  only  partially  treated  or  re 
moved  at  primary  sewage  treatment  plants  such  a 
this  one.  At  the  Malabar  plant  primary  treatmen 
effectively  treats  and  removes  only  about  45%  o 
the  total  grease  arriving  at  the  plant.  Gold-19 
isotope  was  used  as  a  tracing  technique  for  moni 
toring  the  movement  of  middle  and  sludge  greas- 
fractions  of  the  treated  sewage  in  the  ocean.  Th 
overall  behavior  of  the  sewage  plume  was  typica 
of  the  interaction  of  liquids  with  different  tempera 
tures  and  densities  in  that  the  less  dense  materia 
surfaced.  Surface  trapping  occurred,  and  plum 
movement  was  dictated  by  weather  conditions,  t 
10-fold  dilution  of  sewage  effluent  occurred  withi 
100  km  of  the  outfall.  A  finely  dispersed  portion  c 
the  effluent  grease  mixes  with  the  ocean  water  an^ 
disperses  continuously.  (Baker-FRC) 
W81-04418 


MOVEMENT  OF  MERCURY  FROM  MIN>< 
MATA  BAY  INTO  YATSUSHIRO  SEA, 

National    Research   Council   of  Canada,   Ottaw 
(Ontario).  Div.  Biological  Sciences. 
A.  Kudo,  S.  Miyahara,  and  D.  R.  Miller. 
Water  Science  and  Technology,  Vol  13,  No  1, 
Tor  509-524,  1981.  6  Fig,  5  Tab,  29  Ref 

Descriptors:  'Mercury,  'Monitoring,  'Minamal 
Bay,  Methylmercury,  Distribution,  Agricuhun 
chemicals.  Sediments,  Heavy  metals,  Sedimeni 
transport.  Migration,  Path  of  pollutant,  Japan. 

The  present  study  was  undertaken  with  the  hop 
of  obtaining  some  quantitative  information  regarc 
ing  the  long-term  movement  of  mercury  when  it 
associated  with  bed  sediments.  The  area  and  tiir 
of  study  was  Minamata  Bay  from  1960  to  th 
present.  In  1960-1975,  about  9  tons  of  mercur 
moved  from  the  Bay.  Between  1975  and  197: 
almost  17  tons  moved  out  to  sea.  The  increase  ( 
methylmercury  in  Yatsushiro  Sea  bed  sedimen 
was  0.10  tons,  from  0.56  tons  in  1975  to  0.66  tons  i 
1978,  or  a  5.8%/yr  increase.  Total  mercury  in  s« 
bed  sediments  increased  at  a  rate  of  42%/yr.  Ai 
cording  to  measurements  taken  in  bed  sediments  ( 
the  Yatsushiro  Sea  outside  Minamata  Bay  durin 
1975  and  subsequent  years,  the  majority  of  sampl( 
contained  less  than  1  ppm  mercury,  and  the  degre 
of  contamination  dispersed  ouside  the  Bay  is  ni 
viewed  as  serious  at  this  time.  However,  the  rap; 
acceleration  of  mercury  movement  in  the  past  fe 
years  indicates  that  this  contamination  coul 
become  serious  in  areas  beyond  the  Bay.  (Bake 
FRC) 
W8 1-04419 

AN  APPRAISAL  OF  BACTERIAL  INDICy 
TORS  OF  POLLUTION  IN  SEA  WATER, 

Newcastle-upon-Tyne  Univ.  (England).   Dept.  i 

Civil  Engineering. 

E.  M.  Evison,  and  E.  Tosti. 

Water  Science  and  Technology,  Vol  13,  No  1, 

Tor  591-599,  1981.  3  Fig,  3  Tab,  8  Ref 

Descriptors:  'Bacteria,  'Seawater,  'Monitorin 
Bottom  sedients.  Sewage  bacteria,  Eschericah 
coli.  Streptococcus,  Saline  water,  Coastal  watei 
Bays,  'Naples  Bay. 

Several  different  approaches  were  used  to  stuc 
and  compare  the  survival  characteristcs  of  fee 


X-361011 


0020(01)(31-OCT-81-1 1:26:46) 


20 

F1544 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


reptococci  and  E.  coli  in  sea  water.  Sea  water  in 
le  Bay  of  Naples  was  used  for  this  study,  with 
articular  attention  given  to  the  area  from  the 
[arbor  of  Mergellina  to  the  Castel  dell'Ovo.  Sev- 
ral  storm  water  outfalls  pollute  this  area,  especial- 
I  in  the  winter.  Occasionally,  raw  sewage  is  also 
ischarged  here  when  the  normal  sewage  coUec- 
on  system  is  overloaded.  Possible  contamination 
rom  the  port  of  Naples  is  also  present  when  there 
;  a  strong  current  from  the  East.  Water  depth 
anges  from  3-5  m  at  the  shore  to  30  m  at  one  site. 
;andy  sediment  covers  the  whole  floor  of  the  bay. 
,aboratory  studies  were  also  conducted  for  further 
efinement  of  study  of  specific  envionmental  condi- 
ions.  The  results  indicate  that  fecal  streptococci 
urvive  longer  than  E.  coli  in  sea  water.  The  more 
apid  reduction  in  E.  coli  occurred  under  entirely 
latural  conditions.  Sediment  samples  also  indicated 
onger  survival  for  the  fecal  streptococci.  (Baker- 
-RC) 
V8 1-04421 


4EAVY  METALS  IN  THE  RUHR  RIVER  AND 
PHEIR  BUDGET  IN  THE  CATCHMENT  AREA, 

luhrverband,  Essen  (Germany,  F.R.). 

C.  R.  Imhoff,  P.  Koppe,  and  F.  Dietz. 

iVater  Science  and  Technology,  Vol  13,  No  1,  p 

for  735-749,  1981.  8  Fig,  5  Tab,  16  Ref 

Descriptors:  'Heavy  metals,  *Ruhr  River,  Lead, 
"opper.  Zinc,  Nickel,  Chromium,  Cadmium,  *In- 
iustrial  wastes.  Waste  water  composition.  Waste 
ivater  pollution.  Path  of  pollutants. 

rhe  concentration  of  heavy  metals  in  rivers,  waste 
ivater  and  potable  water  was  studied  in  the  entire 
Ruhr  catchment  area  over  an  8  yr  program. 
Almost  55%  of  the  heavy  metals  in  the  Ruhr  River 
were  discharged  initially  from  municipal  and  in- 
iustrial  waste  water  treatment  plants.  Geochemi- 
:al  origins  account  for  another  45%.  The  munici- 
pal treatment  plants  receive  31%  of  the  heavy 
metais  from  domestic  and  69%  from  industrial 
waste  waters.  The  fractions  for  specific  metals 
vary  considerably.  For  chromium,  90%  is  dis- 
charged by  industry.  Corresponding  figures  for 
nickel  and  cadmium  and  for  copper  and  zinc  are 
65%  and  50%,  respectively.  From  results  of  19 
plants  receiving  only  domestic  waste  water,  the 
heavy  metal  contribution  of  the  population  was 
calulated.  About  40%  of  the  total  heavy  metal  load 
of  the  Ruhr  River  is  deposited  in  the  sediments  of 
four  impounding  lakes  in  the  middle  and  the  lower 
Ruhr.  A  topological  progression  for  the  relation- 
ship between  heavy  metal  concentration  in  sedi- 
ments and  decrease  of  metal  concentration  in  river 
water  is  described,  which  indicates  a  decreasing 
fixation  of  metals  in  the  sediment.  (Baker-FRCL) 
W8 1-04430 


NONPOINT  SOURCE  QUANTIFICATION  AND 
ITS  ROLE  IN  LAKE  AND  STREAM  WATER 
QUALITY  PLANNING, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, CT.  Div.  of  Environment  Systems. 
For  primary  bibliographic  entry  see  Field  6A. 
W81-04433 


SANITARY  LANDFILLS, 

Southwest  and  Texas  Water  Works  Journal,  Vol 
62,  No  12,  p  8-9,  11-12,  March,  1981.  5  Fig,  6  Ref 

Descriptors:  Disposal,  *Leachate,  Landfills,  *Path 
of  pollutants.  Ultimate  disposal,  *Waste  disposal. 
Solid  wastes.  Garbage  dumps.  Soil  chemistry. 
Water  pollution  sources,  Permeability,  Metals,  Or- 
ganic compounds.  Inorganic  compounds,  *Sanitary 
landfills. 

The  effects  of  sanitary  landfills  on  groundwater 
quality  depend  on  several  factors,  such  as  the 
quality,  composition  and  movement  of  leachate. 
Whenever  the  waste  liquid  plus  rainfall  rate  ex- 
ceeds the  evapotranspiration  rate  plus  the  capacity 
of  soil  and  waste  to  absorb  liquid,  leachate  is 
generated.  The  fate  of  each  component  in  the 
landfill  is  different.  Organic  materials  do  not  de- 
grade significantly  once  they  reach  the  ground- 
water because  of  anaerobic  conditions  and  cool 
temperatures.  Many  microorganisms  are  killed  by 


decomposition  temperatures  up  to  152F;  those  sur- 
viving generally  die  before  the  leachate  travels  100 
feet  through  any  but  the  coarsest  soil.  Inorganic 
materials,  consisting  of  metallic  ions,  chlorides, 
sulfates,  etc.,  are  predominantly  removed  by  ad- 
sorption and  chemical  precipitation.  Any  adsorbed 
or  precipitated  materials  may  redissolve  with 
changes  in  pH.  Study  of  a  20-year  old  Florida 
landfill  not  properly  operated  showed  that  leachate 
had  contaminated  nearby  wells.  Two  alternatives 
were  proposed;  both  involved  drilling  wells  in  the 
leachate  plume  and  removing  contaminated  water 
to  the  surface  for  disposal.  Alternatives  to  sanitary 
landfills  are  balefill  (compacting  wastes  into  bales 
before  placement  in  the  fill)  and  resource  recovery. 
(Cassar-FRC) 
W8 1-04441 


METHYLMERCURY  PRODUCTION  IN  THE 
MARINE  WATER  COLUMN, 

Department  of  Agriculture  and  Fisheries  for  Scot- 
land, Aberdeen. 
G.  Topping,  and  I.  M.  Davies. 
Nature,  Vol  290,  No  5803,  p  243-244,  March  19, 
1981.  1  Fig,  17  Ref 

Descriptors:  *Mercury,  *Methyl  mercury,  'Sedi- 
ments, *Sea  water,  Phytoplankton,  Path  of  pollut- 
ants, Water  pollution  sources.  Heavy  metals, 
Metals,  Chemical  properties.  Aquatic  life.  Bio- 
transformation. 

Biosynthesis  of  methylmercury  in  sediments  is  well 
established,  but  evidence  was  previously  lacking 
on  methyl  mercury  formation  in  the  marine  water 
column.  A  natural  population  of  plankton  was 
maintained  in  a  large  plastic  bag  moored  in  an  arm 
of  Loch  Ewe,  Scotland.  Water  was  spiked  with 
HgC12  at  0.5  micrograms  per  dm.  Ahhough  no 
natural  sediment  was  present,  significant  quantities 
of  methyl  mercury  (1-10  micrograms  per  day) 
were  found  in  the  material  settling  from  the  water. 
The  debris  was  removed  every  24  hours.  Experi- 
mental results  were  used  to  calculate  the  ratio  of 
methyl  mercury  in  micrograms  to  carbon  in  grams 
(1.23)  and  the  ratio  of  methyl  mercury  in  micro- 
grams to  total  mercury  in  micrograms  (0.0088). 
Estimations  of  methyl  mercury  concentrations  in 
open  ocean  water  were  121,000  tons,  with  492  tons 
per  year  formed  in  association  with  carbon  fix- 
ation. Total  methyl  mercury  in  marine  sediments 
was  calculated  at  16,200  tons,  produced  at  the  rate 
of  450  tons  per  year.  (Cassar-FRC) 
W8 1-04460 


IXTOC  1  OIL  SPILL:  FLAKING  OF  SURFACE 
MOUSSE  IN  THE  GULF  OF  MEXICO, 

Georgia  Univ.,   Athens.   Dept.   of  Microbiology. 

J.  S.  Patton,  M.  W.  Rigler,  P.  D.  Boehm,  and  D.  L. 

Feist. 

Nature,  Vol  290,  No  5803,  p  235-238,  March  19, 

1981.  3  Fig,  1  Tab,  27  Ref. 

Descriptors:  *Oil  pollution,  *Oil  spils,  'Degrada- 
tion, 'Organic  compounds.  Path  of  pollutants. 
Water  pollution  sources.  Disasters,  Oil  wells.  Aro- 
matic compounds,  Ixtoc,  Gulf  of  Mexico,  Mousse. 

Pelagic  weathering  of  oil  spilled  into  the  Gulf  of 
Mexico  by  the  Ixtoc  offshore  oil  rig  produced 
macroscopic  decomposition  products  in  4  forms: 
pancakes,  skin,  flakes,  and  surface  sheen.  The  float- 
ing mousse  (a  light  brown  and  orange  water-in-oil 
emulsion)  dispersed  in  the  sea,  forming  pancake, 
which  shed  milligram-weight  flakes  from  the  sur- 
face of  the  cracked,  scaly  crust.  The  flaking  proc- 
ess exposed  fresh  mousse,  from  which  oil  emanat- 
ed, creating  a  surface  sheen,  until  a  skin  formed  on 
the  pancake.  Further  agitation  broke  the  skin,  pro- 
ducing new  flakes.  Microbial  degradation  was  not 
directly  involved  in  the  decomposition  process. 
Chemical  compositions  of  the  different  forms 
were:  flakes-47.5%,  aliphatic,  20.8%  aromatic,  and 
31.7%  polars;  pancakes-57.6%  aliphatics,  22.1% 
aromatics,  20.2%  polars;  skin-50.6%  aliphatics, 
19.6%  aromatics,  30.4%  polars;  and  wellhead 
emulsion-49.3%  aliphatics,  42.6%  aromatics,  8.1% 
polars.  (Cassar-FRC) 
W8 1-04462 


ANNUAL  LAMINATIONS  IN  THE  SEDI- 
MENTS OF  LOE  POOL,  CORNWALL, 

Joensuu  Univ.  (Finland).  Karelian  Inst. 
H.  L.  K.  Simola,  M.  A.  Coard,  and  P.  E. 

O'SuUivan. 

Nature,  Vol  290,  No  5803,  p  238-241,  March  19, 

1981.  5  Fig,  29  Ref 

Descriptors:  'Lakes,  'Algae,  'Sediments,  'Mine 
wastes,  Tin  mining.  Laminations,  Cores,  Sampling, 
Seasonal,  Great  Britain,  Path  of  pollutants.  Water 
pollution  sources,  Sedimentology. 

Annually  laminated  sediments  were  dicovered  in 
Loe  Pool,  Cornwall,  Great  Britain.  This  44  hect- 
are, 4  meter  deep  eutrophic  freshwater  lagoon  is 
located  in  a  region  where  extensive  tin  mining  was 
conducted  during  the  19th  and  early  20th  centur- 
ies. The  first  5  cm  of  sediment  cores  revealed 
bands  of  algal  taxa  corresponding  to  seasonal  and 
annual  variations.  Between  5  and  40  cm  (deposition 
dates  1975  to  1938)  considerable  bioturbation  had 
occurred  in  the  sediments.  The  40-120  cm  section, 
composed  of  irregularly  laminated  sequences  of 
red  and  gray  clays  alternating  with  darker  layers, 
covers  a  period  of  only  7  years,  deposited  within 
the  era  of  heavy  mining  activity  between  1920  and 
1938.  The  120-300  cm  layer,  laid  down  during  a 
period  of  less  intensive  mining  starting  about  1870, 
is  comprised  of  regularly  laminated  sediment  con- 
sisting of  paired  gray  and  black  layers,  averaging  3 
cm  thick  per  pair.  During  this  time  mining  wastes 
flowed  into  the  lake  steadily  during  the  winter. 
(Cassar-FRC) 
W8 1-04463 


TRACE  ELEMENTS  IN  MYTILUS  EDULIS  L. 
FROM  THE  ESTUARY  AND  GULF  OF  ST. 
LAWRENCE,  CANADA:  LEAD  AND  CADMI- 
UM CONCENTRATIONS, 

Institut  National  de  la  Recherche  Scientifique,  Ri- 
mouski  (Quebec).  Lab.  Oceanographique. 
For  primary  bibliographic  entry  see  Field  2L. 

W8 1-04474 


LAKE  ERIE  NUTRIENT  CONTROL  ASSESS- 
MENT: AN  OVERVIEW  OF  THE  STUDY, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 

Area  Research. 

For   primary   bibliographic  entry   see   Field   5G. 

W8 1-04476 


PHOSPHORUS  BUDGET  OF  THE  CENTRAL 
AND  WESTERN  BASINS  OF  LAKE  ERIE:  1973- 
1975, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Chemical 
Engineering. 

K.  Svanka,  and  D.  E.  Rathke. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107070, 
Price  codes:  A 17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July  1980.  p  131-174,  4 
Fig,  26  Tab,  2  Ref 

Descriptors:  'Phosphorus,  'Phosphorus  removal, 
'Lake  basins.  Sedimentation  rates.  Mass  transfer. 
Anaerobic  conditions.  Sinks,  Nutrients,  Pollutants, 
Cycling  nutrients.  Lake  Erie  basin. 

The  phosphorus  budget  was  determined  by  field 
loadings  and  estimated  loadings  for  April-Decem- 
ber, 1973-1975.  The  western  basin  was  divided  into 
seven  grid  areas,  and  the  central  basin  into  25  and 
measurements  were  taken  at  stations  within  each 
grid.  In  1975  the  western  basin's  phosphorus  input 
was  8527  metric  tons,  the  loss  to  the  central  basin 
was  4000  metric  tons,  the  net  settling  was  5031 
metric  tons  with  a  retention  rate  of  53.09%.  The 
central  basin's  inputs  were  4000  metric  tons  from 
the  western  basin,  1131  metric  tons  from  point 
sources  and  469  metric  tons  from  diffuse  sources; 
loss  to  eastern  basin  was  2060  metric  tons,  net 
settling  was  1019  metric  tons  with  a  retention  rate 
of  63.21%.  These  figures  and  those  for  1974  show 
no  significant  changes  in  concentration  and  quanti- 
ty of  phosphorus  in  either  basin  compared  with 
results  from  1970.  Resuspension  appears  to  be  the 
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Group  5B — Sources  Of  Pollution 

major  source  of  internal  phosphorus  loading. 
Anoxic  regeneration  of  phosphorus  was  considered 
of  secondary  importance  as  a  source  of  internal 
loading  and  only  contributed  during  the  late 
summer  in  the  central  basin.  During  1970-1975, 
both  basins  served  as  phosphorus  sink.  (Brambley- 
SRC) 
W8 1-04481 


MONITORING  WELL  SAMPLING  AND  PRES- 
ERVATION TECHNIQUES, 

Illinois  State  Water  Survey,  Urbana. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-04487 


INTERPRETING  RESULTS  FROM  SERIAL 
BATCH  EXTRACTION  TESTS  OF  WASTES 
AND  SOILS, 

Dugway  Proving  Ground,  UT. 
M.  J.  Houle,  and  D.  E.  Long. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A 13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March 
1980.  p  60-81,  13  Fig,  7  Tab,  14  Ref  EPA-IAG-04- 
0443. 

Descriptors:  'Leaching,  'Industrial  wastes,  'Soil 
properties,  'Groundwater  pollution.  Adsorption, 
Permeability,  Testing  procedures,  Leachates,  Haz- 
ardous materials.  Prediction. 

It  has  been  established  that  a  graded  serial  batch 
extraction  method  is  very  useful  for  studying  the 
leachability  of  industrial  wastes  and  for  determin- 
ing the  retention  characteristics  of  soils.  Extrac- 
tions were  conducted  with  a  hydrofluoric  acid 
production  waste  and  a  secondary  zinc  smelter 
sludge  with  a  clay  soil,  and  the  results  used  to 
calculate  the  weight  of  substance  leached  from 
waste,  and  penetrating  and  retained  on  soil,  the 
penetration  factors,  and  distribution  coefficients. 
The  extractions  of  fluorine  from  the  hydrofluoric 
acid  waste  and  cadmium  from  the  zinc  sludge  are 
presented  histographically.  The  histograms  corre- 
late well  with  the  results  obtained  from  continuous 
column  leaching  studies.  Because  of  this  correla- 
tion, the  much  less  time-consuming  batch  tests  may 
be  substituted  for  continuous  testing  in  investigat- 
ing changes  in  waste  and  soil  as  leaching  pro- 
gresses. They  provide  information  only  for  saturat- 
ed transport  models,  and  assume  a  uniformly- 
packed  bed  of  soil,  and  lack  of  effect  on  flow  by 
leachate-soil  interactions,  but  provide  data  suited 
for  predicting  the  movement  of  hazardous  sub- 
stances through  soil.  (Brambley-SRC) 
W8 1-04489 


DISPOSAL  AND  REMOVAL  OF  HALOGENAT- 
ED  HYDROCARBONS  IN  SOILS, 

Illinois  State  Geological  Survey,  Urbana. 
R.  A.  Griffin,  and  S-F.  J.  Chou. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  82-92,  3  Fig,  7  Tab,  46  Ref 

Descriptors:  'Benzenes,  'Chlorinated  hydrocar- 
bons, 'Halogenated  hydrocarbons,  'Leaching, 
'Adsorption,  Solubility,  Organic  solvents.  Organic 
carbon.  Degradation,  Hexachlorobenzene,  Poly- 
brominated  biphenyls.  Landfills,  Soil  types. 

The  adsorption,  mobility,  and  degradation  of  poly- 
brominated  biphenyls  (PBBs)  and  hexachloroben- 
zene (HCB)  in  soil  materials  and  in  a  carbonaceous 
adsorbent  were  studied,  together  with  the  solubili- 
ties of  PBBs  abnd  HCB  in  waters  and  landfill 
leachates.  The  aqueous  solubilities  of  both  materi- 
als were  low  (16  ppb),  but  solubilities  were  higher 
in  river  water  and  landfill  leachate  than  in  distilled 
water.  The  solubilities  can  be  directly  correlated 
with  the  level  of  dissolved  organics  in  the  waters. 


By  using  a  soil  thin-layer  chromatography  tech- 
nique, it  was  found  the  PBBs  and  HCB  were 
immobile  in  all  soils  when  leached  with  deionized 
water  and  landfill  leachate;  they  were  highly 
mobile  in  all  soil  materials  when  leached  with 
organic  solvents  (ethanol,  hexane,  ethyl  acetate  or 
ethyl  dichloride).  Freundlich  adsorption  isotherm 
plots  of  PBBs  HCB  sorption  on  soils  and  on  a 
carbonaceous  adsorbent  yielded  straight  and  nearly 
parallel  lines.  All  regression  lines  generated  had  a 
coefficient  of  at  least  0.98,  which  indicated  an 
excellent  fit  of  the  data  to  the  Freundlich  equation. 
PBBs  and  HCB  were  strongly  adsorbed  by  the 
carbonaceous  adsorbent  and  by  soil  materials,  with 
HCB  being  adsorbed  to  a  greater  extent  than 
PBBs.  The  adsorption  capacity  and  mobility  of 
PBBs  and  HCB  were  highly  correlated  with  the 
organic  carbon  content  of  the  soil  materials.  In  a 
soil  incubation  study,  it  was  found  that  PBBs  and 
HCB  persisted  for  6  months  in  soil  with  no  signifi- 
cant microbial  degradation.  Because  of  their  low 
water  solubilities,  strong  adsorption,  and  persis- 
tence in  soils,  these  two  compounds  are  highly 
resistant  to  aqueous  phase  mobility  through  earth 
materials;  however,  they  are  highly  mobile  in  or- 
ganic solvents.  (Brambley-SRC) 
W8 1-04490 


MOVEMENT  AND  BIOLOGICAL  DEGRADA- 
TION OF  LARGE  CONCENTRATIONS  OF  SE- 
LECTED PESTICTDES  IN  SOILS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
J.  M.  Davidson,  P.  S.  C.  Rao,  and  L.  T.  Ou. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-175086, 
Price  codes:  A 13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  93-107,  3  Fig,  4  Tab,  42  Ref. 

Descriptors:  'Pesticides,  'Microbial  degradation, 
'Adsorption,  'Leaching,  Metabolism,  Metabolites, 
Atrazine,  Methyl  parathion,  Terbacil,  Trifluralin, 
2,4-D,  Path  of  pollutants.  Soil  types. 

Equilibrium  adsorption  isotherms  of  the  non-linear 
Freundlich  type  were  obtained  for  atrazine,  methyl 
parathion,  terbacil,  trifluralin,  and  2,4-D  and  four 
soils.  Pesticide  solution  concentrations  used  in  the 
study  ranged  from  zero  to  the  aqueous  solubility 
limit  of  each  pesticide.  The  mobility  of  each  pesti- 
cide increased  as  the  concentration  of  the  pesticide 
in  the  soil  solution  phase  increased.  These  results 
were  in  agreement  with  the  equilibrium  adsorption 
isotherm  data.  Biological  degradation  of  each  pes- 
ticide was  measured  by  carbon-14  carbon  dioxide 
evolution  resulting  from  the  oxidation  of  uniformly 
ring-labeled  pesticides,  except  trifluralin  which 
was  labeled  at  C-1.  Technical  grade  and  formulated 
forms  of  each  pesticide  at  concentrations  ranging 
from  zero  to  20,000  microgram  of  soil  were  used  in 
the  biological  degradation  experiments.  Pesticide 
degradation  rates  and  soil  microbial  populations 
generally  declined  as  the  pesticide  concentration  in 
the  soil  increased;  however,  some  soils  were  able 
to  degrade  a  pesticide  at  all  concentrations  studied, 
some  soils  degraded  a  pesticide  at  a  low  concentra- 
tion but  not  a  higher  concentration,  while  others 
remained  essentially  sterile  throughout  the  incuba- 
tion period.  Total  carbon  dioxide  evolution  was 
not  always  a  good  indication  of  pesticide  degrada- 
tion. Several  pesticide  metabolites  were  formed 
and  identified  in  various  soil-pesticide  systems.  The 
quantities  of  methly  parathion,  trifluralin  and  atra- 
zine 'bound'  to  the  soil  at  the  end  of  the  incubation 
period  were  measured  and  in  some  cases  appeared 
to  be  related  to  types  of  metabolites  formed  during 
biological  degradation. 
W8 1-04491 


INFLUENCE   OF   LEACHATE   QUALITY   ON 
SOIL  ATTENUATION  OF  METALS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

W.  H.  Fuller,  A.  Amoozegar-Fard,  E.  E.  Niebla, 

and  M.  Boyle. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80- 175086, 

Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 


In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  108-117,  6  Fig,  8  Tab,  17  Ref. 

Descriptors:  'Leachates,  'Leaching,  'Heavy 
metals,  'Groundwater  pollution,  Municipal  wastes. 
Industrial  wastes.  Cadmium,  Soil  types.  Percola- 
tion rate.  Prediction,  Landfills. 

The  rate  of  movement  through  soil  of  constituents 
in  waste  leachates,  whether  from  municipal  solid 
waste  (MSW)  or  industrial  wastes  depends  on  the 
nature  of:  the  porous  medium  through  which  solu- 
tions move  (soil,  geologic  debris,  clays);  the  vehi- 
cle transporting  the  constituent  (leachate);  and  the 
potential  pollutant  constituent  itself  (Cd,  Fe,  Ni 
and  Zn).  This  presentation  is  concerned  with  the 
rate  of  movement  of  Cd,  Fe,  Ni,  and  Zn  as  corre- 
lated with  certain  measurable  broad  parameters  of 
MSW  landfill  leachates.  The  most  prominent,  read- 
ily measurable  parameters  have  been  identified  as 
total  organic  carbon,  pH,  concentration  of  soluble 
common  salts,  and  Fe.  All  the  leachate  factors 
directly  influenced  the  migration  rate  of  cadmium 
through  six  soils.  Equations  are  presented  to  calcu- 
late the  apparent  cadmium  velocity  through  the 
soil,  from  which  the  time  for  cadmium  to  reach  the 
groundwater  can  be  calculated  for  field  situations. 
The  equations  can  also  be  used  to  obtain  break- 
through curves  at  any  depth  within  the  profile. 
(Brambley-SRC) 
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FIELD  INVESTIGATION  OF  CONTAMINANT 
LOSS  FROM  CHEMICALLY  STABILIZED 
SLUDGES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MA. 

L.  W.  Jones,  P.  G.  Malone,  and  T.  E.  Myers. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  Mar  1980. 
p  187-202,  4  Fig,  13  Tab,  7  Ref.  EPA-IAG-D4- 
0569. 

Descriptors:  'Leaching,  'Industrial  wastes,  'Land- 
fills, 'Soil  contamination,  'Sludge  disposal,  Metals, 
Heavy  metals.  Electroplating,  Metal  finishing 
wastes.  Oil  wastes.  Statistical  analysis. 

The  movement  of  contaminants  from  treated  in- 
dustrial sludges  placed  at  four  disposal  sites  was 
examined.  Test  borings  were  made  through  the 
treated  sludges  into  the  soil  beneath  and  into  sur- 
rounding, uncontaminated  soils.  Measuremeiits  ol 
selected  chemical  constituents  in  nitric  acid  digest; 
from  shallow  soil  samples  collected  immediately 
below  the  treated  sludges  and  from  soil  samples 
collected  at  comparable  elevations  in  surrounding 
soils  were  compared  using  the  Mann- Whitney  L 
Test.  Soils  beneath  treated  auto  assembly  waste; 
disposed  at  two  locations  showed  elevated  level; 
of  manganese,  sodium,  and  selenium.  Soils  beneatl 
treated  electroplating  waste  showed  elevatec 
levels  of  iron,  sodium,  mercury,  and  nickel.  At  onf 
location  where  treated  oil  refinery  waste  was  dis 
posed  no  significant  soil  contamination  was  detect 
ed.  Even  in  contaminated  soils  the  levels  of  con 
stituents  determined  were  well  within  the  range: 
reported  for  natural  soils.  However,  the  treatet 
waste  had  been  in  place  only  3-4  yr  at  the  site: 
studied,  and  the  site  with  no  significant  soil  con 
tamination  was  covered  with  a  0.5  m  layer  of  clay 
(Brambley-SRC) 
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LEACHATE  FROM  MUNICIPAL  AND  INDUS 
TRIAL  WASTE  LANDFILL  SIMULATORS, 

Cincinnati  Univ.,  OH. 

R.  N.  Kinman,  and  J.  J.  Walsh. 
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Chicago,  Illinois.  Environmental  Protection 
Agency  Report  EPA-600/9-80-010,  March,  1980.  p 
203-222,  33  Fig,  5  Tab,  4  Ref. 

Descriptors:  'Leachates,  'Municipal  wastes,  'In- 
dustrial wastes,  'Landfills,  'Simulation,  Infiltration 
rate.  Sewage  sludge.  Wetting,  Gases,  Heavy 
metals.  Hydrogen  ion  concentration,  Organic 
carbon.  Chemical  oxygen  demand.  Nitrogen. 

In  late  1974,  a  simulated  landfill  study  was  initiated 
to  study  landfill  behavior  under  controlled  condi- 
tions. A  total  of  19  test  cells  were  constructed  to 
study  different  infiltration  rates,  pH  buffering  com- 
pounds, prewetting  the  wastes  and  co-disposing 
refuse  with  sewage  sludge  and  various  industrial 
wastes.  Each  cell  received  approximately  3.2 
metric  tons  of  municipal  refuse.  Twelve  received 
municipal  refuse  plus  small  quantities  of  industrial 
wastes  and  other  materials.  Water  additions  were 
made  on  all  cells  on  a  preset  schedule  to  approxi- 
mate Midwest  U.S.  infiltration  rates.  Quahty  and 
quantity  data  were  collected  on  leachate  and  gas 
produced.  Data  collected  from  leachate  and  gas 
analysis  for  the  cells  which  contained  municipal 
refuse  plus  industrial  wastes  encompassing  the 
period  from  November,  1974  to  August,  1978  are 
reported.  The  effects  of  the  addition  of  sewage 
sludge;  calcium  carbonate;  petroleum,  chlorine 
production  brine  and  solvent  based  paint  sludges; 
and  battery,  electroplating,  and  inorganic  pigment 
wastes  on  14  leachate  parameters  and  gas  quantity 
and  volume  are  reported.  The  leachate  parameters 
are:  pH,  alkalinity,  total  solids,  TOC,  COD,  total 
Kjeldahl  nitrogen,  Fe,  Cu,  Cr,  Pb,  Ni,  Cd,  Zn,  and 
Hg.  (Brambley-SRC) 
W8 1-04499 


CHEMICALLY  STABILIZED  INDUSTRIAL 
WASTES  IN  A  SANITARY  LANDFILL  ENVI- 
RONMENT, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS. 

T.  E.  Myers,  N.  R.  Francingues,  D.  W.  Thompson, 
and  P.  G.  Malone. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  IL.  EPA  Rept.  EPA-600/9-80- 
010,  Mar  1980.  p  223-241,  12  Fig,  8  Tab,  12  Ref. 
EPA-IAG-D4-0569. 

Descriptors:  'Industrial  wastes,  'Leachates,  'Sim- 
ulation, 'Landfills,  'Municipal  wastes,  Metals, 
Heavy  metals,  Chemical  wastes.  Chemical  treat- 
ment, Sewage  sludge.  Chemical  composition. 
Sludge. 

Simulation  of  the  co-disposal  of  municipal  solid 
waste  (MSW)  with  untreated  industrial  waste  and 
with  chemically  stabilized  industrial  wastes  in 
large-scale  test  cells  was  initiated  in  April  1978. 
Simulations  were  conducted  in  1.83  x  3.66  m  cylin- 
drial  test  cells  designed  to  simulate  sanitary  landfill 
environments.  Three  industrial  wastes  were  chemi- 
cally stabilized  by  two  commercially  available 
processes.  The  three  types  of  industrial  wastes 
were  electroplating  sludge,  chlorine  production 
brine  sludge,  and  calcium  fluoride/sewage  sludge. 
All  test  cells  received  deionized  water  equivalent 
to  an  infiltration  rate  of  66  cm  per  year.  Leachate 
samples  were  collected  and  analyzed  for  10  param- 
eters on  a  monthly  basis  and  extensive  chemical 
characterization  of  leachates  for  17  metals  was 
conducted  on  a  quarterly  basis.  Results  of  these 
analyses  for  the  first  9  months  of  leachate  produc- 
tion are  compared  with  control  test  cells  contain- 
ing MSW  only.  Release  of  toxic  metals  (Al,  Cd, 
Cu,  Hg,  Na)  from  untreated  chlorine  production 
brine  sludge  co-disposed  with  MSW  was  observed, 
however,  chemical  stabilization  significantly  re- 
duced the  leaching  of  toxic  metals  (Cd,  Hg,  Cr) 
from  the  co-disposed  chlorine  production  brine 
sludge.  The  co-disposal  of  treated  or  untreated 
electroplating  sludge  with  MSW  did  not  affect 
typical  leachate  quality.  The  co-disposal  of  MSW 
with  calcium  fluoride/sewage  sludge  apparently 
improved  leachate  quality. 
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STABILIZATION  AT  MUNICIPAL  LAND- 
FILLS CONTAINING  INDUSTRIAL  WASTES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 
Engineering. 

F.  G.  Pohland,  and  J.  P.  Gould. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  242-253,  5  Fig,  5  Tab,  9  Ref 

Descriptors:  'Municipal  wastes,  'Industrial  wastes, 
'Landfills,  'Lysimeters,  'Heavy  metals,  'Lea- 
chates, Chemical  reactions,  Biochemistry,  Oxida- 
tion-reduction potential,  Hydrogen  ion  concentra- 
tion. Sulfides,  Water  pollution  prevention.  Regula- 
tions, Sludge. 

The  technical  feasibility  and  merit  of  codisposal  of 
municipal  and  industrial  wastes  in  landfills  are  dis- 
cussed with  specific  emphasis  on  the  fate  of  heavy 
metals  under  the  influence  of  leachate  containment, 
collection  and  recycle.  The  results  of  both  pilot- 
scale  and  lysimeter-type  landfill  investigations  are 
utilized  to  describe  prominent  biochemical  and 
physical-chemical  phenomena  within  the  landfill 
environment,  to  illustrate  probable  reaction  mecha- 
nisms, to  develop  a  control  strategy  and  to  indicate 
a  need  for  some  flexibility  in  regulations  governing 
landfill  management  options.  Utilizing  residential- 
type  solid  wastes  alone  and  in  coiijunction  with  a 
metal  plating  sludge,  data  have  indicated  the  possi- 
bility for  significant  reductions  in  leachate  heavy 
metal  concentrations  and  the  key  roles  of  redox 
potential,  pH  and  sulfides,  hydroxides  and  hy- 
droxy-carbonates  in  sequestering  metals.  Present 
studies  are  being  extended  to  determine  limits  of 
heavy  metal  loadings  that  can  be  sustained  during 
codisposal  without  deleterious  effects  on  the  bio- 
chemical processes  of  stabilization  within  the  land- 
fill, and/or  the  identity  of  internally  produced  or 
externally  added  mediators  which  are  capable  of 
minimizing  these  effects. 
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AGRICULTURAL  LAND  USE  WATER  QUAL- 
ITY INTERACTION:  PROBLEM  ABATEMENT, 
PROJECT  MONITORING,  AND  MONITOR- 
ING STRATEGIES, 

Meta  Systems,  Inc.,  Cambridge,  MA. 
J.  Kuhner. 

Environmental  Protection  Agency  Report,  Sep- 
tember, 1980.  76  p,  8  Fig,  18  Tab,  17  Ref 

Descriptors:  'Water  quality,  'Agricultural  runoff, 
'Agriculture,  'Water  pollution  prevention,  'Land 
use,  'Monitoring,  Nonpoint  pollution  sources. 
Sedimentation,  Eutrophication,  Salinity,  Pesticides, 
Pathogens,  Organic  matter.  Nitrates. 

An  attempt  was  made  to  generalize  agriculturally 
related  nonpoint  source  pollution  problems  in  var- 
ious receiving  waters  and  outline  their  potential 
remedies  through  modification  of  practices  and 
introduction  of  new  ones.  The  land  uses  selected 
were  cropland,  orchard/vineyard,  grazing  land, 
animal  holding,  and  homestead,  the  receiving 
waters  selected  were  lake/reservoir,  small  stream, 
river,  bays  (Great  Lakes),  and  groundwater;  and 
the  water  quality  problems  and  their  indicators 
were  sedimentation,  eutrophication,  salinity,  pesti- 
cides, pathogens,  BOD/organic  materials,  and  ni- 
trates. Pollutants  may  reach  the  receiving  water  by 
runoff,  percolation  or  transport  by  sediment.  The 
major  water  quality  impacts  of  each  land  use  on 
each  water  type  are  tabulated,  and  control  meth- 
ods are  listed.  The  control  methods  can  be  catego- 
rized into  five  types:  modification  of  land  use  ac- 
tivities without  any  additional  structures;  manage- 
ment strategies;  on-site  structures  attached  to/asso- 
ciated with  land  use  activities;  off-site  structures 
capturing  and/or  modifying  runoff  and  washoff; 
and  streambank  and  instream  control  measures. 
Water  quality  considerations  must  be  the  driving 
force  behind  the  selection  of  Best  Management 
Practices.  Background  water  quality  data  are  not 
essential  in  the  selection  of  a  monitoring/evalua- 
tion project,  but  all  monitoring  must  be  preceded 
by  analyses  to  determine  the  pathways  of  pollution 


and   the  frequency   and   location  of  monitoring. 
(Brambley-SRC) 

W8 1-04505 


RADIOCHEMICAL  STUDIES  OF  THE  LEACH- 
ING OF  METAL  IONS  FROM  SLUDGE  BEAR- 
ING CONCRETE, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5E. 

W8 1-04508 


GEOCHEMICAL  DISTRIBUTION  OF  TRACE 
METALS  AND  ORGANOCHLORINE  CON- 
TAMINANTS OF  A  LAKE  ONTARIO  SHORE- 
LINE MARSH, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
W.  A.  Glooschenko,  J.  Capocianco,  J.  Coburn, 
and  V.  Glooschenko. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  2,  p 
197-213,  1981.  6  Fig,  7  Tab,  32  Ref. 

Descriptors:  'Path  of  pollutants,  'Chlorinated  hy- 
drocarbons, 'Heavy  metals.  Sediment  transport. 
Pesticides,  Sediments,  DDT,  DDE,  DDD,  Chlor- 
dane,  Polychlorinated  biphenyls,  Mirex,  Hexach- 
lorobenzene.  Marshes,  Nutrients,  Sediments,  Su- 
pended  sediments.  Lakes,  'Lake  Ontario,  Geo- 
chemistry, Lake  shores. 

A  sedimentary  geochemistry  study  was  conducted 
on  the  Lake  Ontario  shoreline  as  part  of  a  water 
quality  study  on  the  suburban  marsh  of  Rattray. 
The  distributions  of  nutrients  an  potential  trace 
metal  and  organochlorine  pollutants  in  marsh  sedi- 
ments were  studied  with  the  aid  of  computer  anal- 
ysis. Sediment  concentrations  of  Cu,  Zn,  Pb  and 
Hg  were  generally  higher  than  in  local  soils,  but 
lower  than  those  from  recent  sediments  of  Lake 
Ontario.  About  a  two-fold  increase  was  observed 
in  the  sedimentary  levels  of  Cu,  Zn,  Co,  Cr  and  Ni 
over  the  past  100  years,  while  levels  of  Cd  in- 
creased four-fold  and  Pb,  eight-fold.  Factor  analy- 
sis of  geochemical  data  and  higher  metal  levels  in 
marsh  areas  subjected  to  sediment  deposition 
showed  that  the  metals  were  most  probably  associ- 
ated with  silts  and  clays.  Analysis  of  a  suspended 
sediment  sample  from  Sheridan  Creek,  the  main 
tributary  of  the  marsh,  also  indicated  that  the 
metals  were  transported  in  silts  and  clays.  Organ- 
ochlorine levels  showed  a  distribution  pattern  simi- 
lar to  that  of  the  trace  elements.  Major  organoch- 
lorine contaminants  present  in  surficial  sediment 
samples  included  DDE,  DDT,  TDE,  chlortlane, 
PCB,  mirex  and  hexachlorobenzene.  (Geiger-FRC) 
W81-04535 


ACIDITY  AND  CONDUCTIVITY  OF  PRECIPI- 
TATION ON  CENTRAL  LONG  ISLAND,  NEW 
YORK,  IN  RELATION  TO  METEOROLOGI- 
CAL VARIABLES, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

G.  S.  Raynor,  and  J.  V.  Hayes. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  2,  p 

229-245,  1981.  4  Fig,  4  Tab,  31  Ref 

Descriptors:  'Precipitation,  'Hydrogen  ion  con- 
centration, 'Conductivity,  Acidic  water.  Sulfates, 
Meteorological  data,  Path  of  pollutants.  Nitrates, 
Nitrites,  Ammonium  compounds,  Sodium,  Chlor- 
ides, New  York,  Rain  water,  'Long  Island. 

Hydrogen  ion  concentrations  of  precipitation  sam- 
ples collected  houriy  for  three  years  starting  June 
1976  at  central  Long  Island,  New  York,  correlated 
well  with  sulfate  ion  concentrations  and,  to  a  lesser 
extent,  with  nitrogen  in  nitrate  plus  nitrite  and 
nitrogen  in  ammonium  ion.  The  hydrogen  ion  con- 
tributed the  most  to  conductivity,  sulfate  second; 
nitrate,  nitrite,  ammonium  chloride,  and  sodium  to 
a  lesser  degree.  Conductivity  calculated  from  sepa- 
rate chloride,  and  sodium  to  a  lesser  degree.  Con- 
ductivity calculated  frm  separate  ions  agreed  well 
with  measured  conductivity.  Acidity  was  highest 
in  summer  (20-30);  with  cold  front  and  squall  line 
precipitation;  rainshowers,  and  thundershowers; 
with  precipitation  rates  greater  than  12.0  mm  per 
hour;  and  with  west,  northwest,  and  southwest 
winds.    Relationships    between    conductivity    and 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

meteorological  data  were  similar  to  those  of  hy- 
drogen ion  concentration  except  when  sodium  and 
chloride  predominated.  Hydrogen  ion  concentra- 
tions were  similar  to  other  locations  throughout 
the  northwestern  United  States.  In  this  study,  pre- 
cipitation pH  values  ranged  from  3.21  to  7.0,  mean 
4.34.  (Cassar-FRC) 
W81-04536 


ATRAZINE  RESIDUES  IN  ESTUARINE 
WATER  AND  THE  AERIAL  DEPOSITION  OF 
ATRAZINE  INTO  RHODE  RIVER,  MARY- 
LAND, 

Smithsonian  Institution,  Edgewater,  MD.  Chesa- 
peake Bay  Center  for  Environmental  Studies. 
T.  L.  Wu. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  2,  p 
173-184,  1981.  6  Fig,  24  Ref 

Descriptors:  *Estuarine  environment,  'Herbicides, 
Air  pollution.  Air-water  interfaces,  *Rhode  River, 
Chesapeake  Bay,  Atrazine,  Maryland. 

Results  on  a  two  year  study  of  the  atmospheric 
input  of  atrazine  and  the  distribution  of  atrazine  in 
estuarine  water  of  the  Rhode  River,  an  arm  of  the 
Chesapeake  Bay,  are  presented.  Estuarine  water 
samples  were  collected  from  a  mud  flat  station 
near  the  head  of  the  Rhode  River.  Rainwater 
samples  were  collected  on  top  of  a  tall  building  at 
the  Chesapeake  Bay  Center  for  Environmental 
Studies.  Atrazine  residues  were  detectable  in  es- 
tuarine water  and  rainwater  year  round.  In  estuar- 
ine water  residues  ranged  from  6  to  190  ng/1. 
Rainwater  values  were  from  3  to  2190  ng/1.  Inter- 
mittent spraying  operations  of  atrazine  within  the 
cornfields  are  generally  done  during  May  each 
year.  Rain  samples  collected  during  May  of  1978 
showed  higher  atrazine  residues  than  during  the 
rest  of  the  1978  growing  season.  A  declne  in 
atrazine  concentrations  in  estuarine  water  was 
noted  in  October  and  November,  which  continued 
until  a  rainfall  following  spring  herbicide  applica- 
tions. It  was  concluded,  however,  that  direct  at- 
mospheric input  of  atrazine  did  not  seem  to  con- 
tribute significantly  to  the  enrichment  mechanism. 
The  estuarine  microsurface  layer  could  be  a  source 
of  atmospheric  atrazine,  but  the  important  of  this 
source  has  yet  to  be  determined.  (Baker-FRC) 
W81-04537 


IODINE-131  LEVELS  IN  SLUDGE  AND 
TREATED  MUNIOPAL  WASTE  WATERS 
NEAR  A  LARGE  MEDICAL  COMPLEX, 

Texas  Univ.  Health  Science  Center  at  Houston. 
School  of  Public  Health. 
H.  M.  Prichard,  T.  F.  Gesell,  and  E.  Davis. 
American  Journal  of  Public  Health,  Vol  71,  No  1, 
p  47-52,  January,    1981.   6  Fig,    1   Tab,    12  Ref 

Descriptors:  'Radioactive  wastes,  'Iodine  radioi- 
sotopes, 'Hospitals,  Nuclear  wastes,  Radionu- 
clides, Public  health,  Shellfish,  Waste  water  treat- 
ment. Sewage  effluents,  Sludge  disposal.  Soil 
amendments,  Effluents,  Path  of  pollutants,  Water 
pollution.  Waste  disposal. 

Iodine-131  was  found  in  dried  sludge  and  concen- 
trated liquid  effluent  samples  from  a  sewage  treat- 
ment plant  serving  the  area  containing  the  Texas 
Medical  Center,  Houston,  in  1975.  Although  the 
concentration  of  1-131  varied  from  week  to  week, 
partitioning  between  dried  sludge  and  liquid  efflu- 
ent was  fairly  constant,  1:4.3.  The  average  daily 
discharge  was  4.4  mCi  of  1-131;  calculated  annual 
discharge,  1.6  Ci.  Since  the  effluent  from  this 
system  is  discharged  into  a  saline  water  system, 
there  is  no  danger  at  present  of  contaminating 
drinking  water  with  low  level  radiation.  Oysters 
collected  downstream  showed  no  evidence  of  I- 
131.  Although  the  dried  sludge  is  used  as  a  soil 
amendment,  the  processing  time  and  time  until 
crop  harvest  greatly  exceeds  the  8-day  half-life  of 
1-131.  Caution  is  indicated  if  sewage  effluent  con- 
taining radionuclides  is  discharged  into  a  fresh 
water  system  or  if  edible  marine  animals  are  har- 
vested further  upstream.  The  authors  suggest  a 
lack  of  consistency  in  nuclear  regulatory  philos- 
ophy when  the  same  nuclides  are  regulated  for  the 
power  industry  and  not  for  medicine.  One  proce- 
dure to  reduce  exposure  is  retaining  patient  excreta 
to  permit  isotope  decay  before  discharging  into  the 
treatment  system.  (Cassar-FRC) 
W8 1-04543 


ACCUMULATION  OF  ZINC,  CADMIUM,  AND 
LEAD  BY  FIELD  POPULATIONS  OF  LE- 
MANEA, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5A. 
W8 1-04550 
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HEAVY  METALS  IN  MERCENARIA  MERCEN- 
ARIA  AND  SEDIMENTS  FROM  THE  NEW 
BEDFORD  HARBOR  REGION  OF  BUZZARD'S 
BAY,  MASSACHUSETTS, 

Southeastern  Massachusetts  Univ.,  Nort  Dart- 
mouth, MA. 

P.  E.  Genest,  and  W.  I.  Hatch. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  1,  pl24-130,  1981.  1  Fig,  1 
Tab,  31  Ref 

Descriptors;  'Heavy  metals,  'Industrial  wastes, 
'Harbors,  Mollusks,  Water  pollution  effects, 
Bottom  sediments,  'New  Bedford  Harbor,  Massa- 
chusetts. 

The  distribution  and  accumulation  of  metals  in 
bivalves  was  studied  in  the  New  Bedford,  Massa- 
chusetts area,  because  of  the  existence  of  manufac- 
turing facilities  using  metals  and  the  importance  of 
local  fishing.  M.  mercenaria  and  sediments  from 
the  region  were  analyzed  for  cadmium,  copper, 
iron,  lead,  and  zinc.  Cadmium  content  of  the  sedi- 
ments did  not  vary  significantly  with  either  season 
or  site.  Copper,  iron,  and  lead  concentrations  did 
not  vary  throughout  the  year  but  were  site  depend- 
ent. Zinc  concentrations  were  site  dependent  and 
seasonal.  All  tissue  metal  concentrations  varied 
significantly  with  season.  Iron  concentrations 
varied  between  sites,  and  lead  was  site  dependent. 
A  high  correlation  between  all  metals  in  the  sedi- 
ment suggested  that  the  sources  of  the  metals  are 
closely  related  and  probably  of  industrial  origin. 
The  tissue  levels  of  the  five  metals  were  within 
safe  limits  in  terms  of  public  health,  even  though 
copper  approached  the  limit  set  in  Australia. 
Future  monitoring  of  the  metal  situation  in  the 
harbor  is  needed.  (Small-FRC) 
W81-04566 


ACCUMULATION  AND  ELIMINATION  OF 
RADIOACTIVITY  IN  THE  NORWAY  LOB- 
STER (NEPHROPS  NORVEGICUS)  FOLLOW- 
ING  INTRAGASTRIC  ADMINISTRATION  OF 
(9-140PHENANTHRENE, 
Institute  of  Marine  Research,  Bergen  (Norway). 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-04567 


FATE  OF  THE  BENZENE  RING  OF  LINEAR 
ALKYLBENZENE  SULFONATE  IN  NATURAL 
WATERS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH. 

R.  J.  Larson,  and  A.  G.  Payne. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  3,  p  621-627,  March,  1981.  3  Fig,  4  Tab,  15  Ref 

Descriptors:  'Degradation,  'Alkylbenzene  sulfon- 
ates, 'Detergents,  Linear  alkylate  sulfonates.  Bio- 
degradation,  Sulfonates,  Microbial  degradation. 
Rivers,  Sediments,  Path  of  pollutants.  Aromatic 
compounds.  Organic  compounds.  Sulfonates, 
Waste  water  treatment.  Effluents. 

The  biodegradability  of  linear  alkylbenzene  sulfon- 
ate (LAS)  at  concentrations  of  50  to  500  micro- 
grams per  liter  was  studied  in  water  and/or  sedi- 
ment samples  from  a  river  receiving  discharge 
from  a  municipal  waste  water  treatment  plant. 
Rates  of  primary  degradation  were  determined  by 
a  modified  methylene  blue  active  substance 
method,  and  rates  of  ultimate  degradation,  by 
using  a  C-12  (twelve-carbon)  analog  uniformly  la- 
beled with  C-14  in  the  benzene  ring.  Samples  of 
water  containing  sediment  collected  below  the 
plant  showed  an  estimated  half  life  for  LAS  of  0.23 
days  for  the  first  stage  of  degradation  and  a  half 
life  of  0.73  days  for  the  benzene  ring  mineraliza- 
tion. The  benzene  ring  degraded  more  slowly  (half 
life  1.4  to  14  days)  in  water  containing  no  sedi- 
ments and  in  water  and  sediments  collected  up- 
stream of  the  treatment  plant.  LAS  was  poorly 
sorbed  to  river  sediments.  The  C-14  activity  was 
found  in  the  biomass.  At  concentrations  of  LAS 
between  10  and  20  mg  per  liter,  microbial  degrada- 
tion is  hampered,  and  at  concentrations  greater 
than  20  mg  per  liter,  totally  inhibited.  (Cassar- 
FRC) 
W8 1-04539 


INTERACTION  AND  MOBILITY  OF  COBALT- 
60  BETWEEN  WATER  AND  SEDIMENTS  IN 
MARINE  ENVIRONMENTS.  POSSIBLE  EF- 
FECTS BY  ACID  RAIN, 

National   Research   Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

Y.  Mahara,  and  A.  Kudo. 

Water  Research,  Vol  15,  No  4,  p  413-419,  April, 

1981.  6  Fig,  ITab,  17  Ref 

Descriptors:  'Marine  sediments,  'Radioactive 
waste  disposal,  'Acid  rain,  'Cobalt  radioisotopes, 
Seawater,  'Japan,  Path  of  pollutants.  Sediments, 
Marine  environment.  Adsorption,  Radioactive 
wastes.  Hydrogen  ion  concentration.  Fate  of  pol- 
lutants. 

All  of  the  nuclear  power  plants  in  Japan  have  been 
constructed  on  seashores,  and  radioactive  wastes 
are  either  stored  on  site  or  discharged  into  marine 
environments.  The  interaction  between  radioactive 
cobalt  (60Co),  water  and  sediments  was  investigat- 
ed with  the  purpose  of  finding  a  difference  in 
behavior  of  this  cobalt  species  in  freshwater  and 
seawater.  Cobalt  persisted  in  the  water  phase  in 
marine  environments  more  than  5  times  as  long  as 
it  did  in  freshwater  under  natural  conditions.  Over 
95%  of  the  cobalt  in  freshwater  was  adsorbed  by 
and  permanently  retained  within  the  bed  sedi- 
ments. In  the  marine  environment,  cobalt  became 
increasingly  moble,  depending  upon  such  factors  as 
pH,  redox  potential,  ionic  strength,  sediment  type, 
and  reaction  time.  In  order  to  reduce  the  mobility 
of  radioactive  cobalt  wastes,  it  was  suggested  that 
the  treatment  and  storage  of  nuclear  wastes  be 
conducted  in  freshwater,  rather  than  in  marine 
environments.  Because  of  its  pH  dependence,  the 
mobility  of  60Co  in  aquatic  environments  is  ex- 
pected to  be  strongly  affected  by  acid  rain. 
(Geiger-FRC) 


DISTRIBUTION  AND  ELIMINATION  OF  (9- 
140  PHENANTHRENE  IN  THE  HORSE 
MUSSEL  (MODIOLA  MODIOLUS). 

Institute  of  Marine  Research,  Bergen  (Norway). 
K.  H.  Palmork,  and  J.  E.  Solbakken. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  2,  p  196-201,  1981.  2  Tab, 
1 1  Ref 

Descriptors:  'Mussels,  'Organic  compounds.  Hy- 
drocarbons, Distribution,  Phenanthrene,  Metabo- 
lism, 'Path  of  pollutants.  Laboratory  studies.  Ra- 
dioactive tracers. 

Previous  studies  reported  the  presence  of  polycy- 
clic  aromatic  hydrocarbons  (PAH)  in  mussels  from 
fjords  polluted  by  discharges  from  industries  using 
Soderberg  electrodes.  To  study  PAH  metabolism 
in  molluscs,  horse  mussels  (Modiola  modiolus) 
were  collected  in  a  non-polluted  area  near  Bergen. 
9-14C-labeled  phenanthrene  was  mixed  with 
seawater,  and  placed  in  three  tanks  containing  ten 
mussels  each.  After  48  hr  of  exposure  to  the  con- 
taminated water  the  mussels  were  transferred  to 
clean  water  tanks.  They  were  tested  after  spending 
various  amounts  of  time  in  the  clean  water.  The 
radioactivity  measured  in  the  three  contaminated 
water  tanks  indicated  a  concentration  of  about  20 
ppb  phenanthrene  in  the  water.  The  total  amount 
of  radioactivity  which  was  found  in  the  tissue  of 
the  mussels  indicated  a  concentration  of  62  micro- 
grams/kg  wet  weight.  The  highest  concentrations 
were  seen  in  mussels  taken  for  examination  imme- 
diately after  being  placed  in  the  clean  water.  After 
2-4  days  in  the  clean  water,  about  half  the  radioac- 
tivity was  lost.  At  28  days  after  exposure  they  still 
contained  a  high  degree  of  radioactivity.  Most  of 
the  radioactivity  was  located  in  the  hepatopan- 
creas.  (Baker-FRC) 
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EQUILIBRIUM  MODEL  OF  FATE  OF  MICRO- 
CONTAMINANTS  IN  DIVERSE  AQUATIC 
FOOD  CHAINS, 

Manhattan  Coll.,  Bronx,  NY. 

R.  V.  Thomann. 

Canadian  Joma!  of  Fisheries  and  Aquatic  Sciences, 

Vol  38,  No  2,  p  280-296,  1981.  10  Fig,  7  Tab,  72 

Ref. 

Descriptors:  •Pollutants,  'Model  studies,  'Food 
chains.  Path  of  pollutants,  Aquatic  life,  Bioaccu- 
mulation.  Biological  magnification.  Lead,  Cesium, 
Polychlorinated  biphenyls. 

A  simple  model  of  chemical  distribution  in  aquatic 
food  chains  was  used  to  estimate  expected  levels  of 
microcontaminants  in  aquatic  organisms  under  dif- 
ferent cases  of  chemical  bioaccumulation.  Field 
observed  bioaccumulation  of  PCBs,  lead,  and 
cesium  differed  greatly  between  substances,  but 
was  similar  in  order  of  magnitude  within  each 
substance  across  diverse  food  chains.  A  study  of 
the  literature  indicated  that  PCB  levels  in  top 
predators  are  primarily  due  to  transfer  through  the 
food  chain.  A  steady  state  compartment  food  chain 
model  was  derived  to  estimate  the  relative  effect  of 
uptake  directly  from  water  versus  food  chain 
transfer.  When  the  model  was  applied  to  the  study 
it  was  concluded  that  food  chain  transfer  of  micro- 
contaminants  was  significant  for  PCBs  in  top  pred- 
ators, that  lead  contamination  was  due  to  uptake 
from  water  only,  and  that  cesium  concentration 
factors  were  primarily  due  to  food  chain  transfer 
with  a  high  dependence  on  the  salinity  related 
phytoplankton  adsorption.  (Baker-FRC) 
W8 1-04570 


IMPACT  OF  FOSSIL  FUEL  COMBUSTION  ON 
THE  SEDIMENTS  OF  LAKE  MICHIGAN, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 

E.  D.  Goldberg,  V.  F.  Hodge,  J.  J.  Griffin,  and  M. 

Koide. 

Environmental  Science  and  Technology,  Vol  15, 

No  4,  p  466-471,  April,  1981.  4  Fig,  4  Tab,  14  Ref 

Descriptors:  *Heavy  metals,  'Fly  ash,  'Lake 
Michigan,  Air  pollution,  Carbon,  *Fossil  fuels, 
Metals,  Sediments,  Fuels,  Path  of  pollutants.  Water 
pollution  sources,  Plutonium  radioisotopes,  Ra- 
dionuclides, Quartz,  Aluminum,  Manganese,  Tin, 
Iron,  Nickel,  Copper,  Lead,  Chromium,  Cadmium, 
Cobalt,  Zinc,  Vanadium. 

Analysis  of  sediment  cores  from  southern  Lake 
Michigan  revealed  a  pattern  of  increasing  metal 
and  charcoal  deposition  from  combustion  of  oil, 
coal,  and  wood  between  1930  and  1968,  after 
which  concentrations  declined  slightly.  That  year 
marked  the  beginning  of  widespread  installation  of 
control  devices  to  remove  fly  ash  from  stack  gases. 
Ranges  of  metal  concentrations  in  sediments  were 
as  follows:  (in  ppm  dry  weight):  Ni,  20-25;  Cu,  15- 
24;  Pb,  10-130;  Cr,  50-140;  Co,  8-13;  V,  71-94;  Zn, 
50-350;  and  Mn,  550-1700.  Although  present  levels 
are  less  than  in  1968,  they  are  still  much  greater 
than  19th  century  levels.  Magnetic  fly  ash  particles 
in  sediments  deposited  before  1900  were  angular  in 
shape  and  at  a  0.1%  (dry  weight)  concentration. 
Later  deposits  were  spherical  and  more  concen- 
trated, at  the  0.2%  level,  typical  of  output  from 
coal  burning  facilities.  Quartz  concentrations  in 
electrostatically  precipitated  fly  ash  ranged  from  3 
to  13%.  The  levels  of  quartz  in  sediment  samples 
decreased  from  30%  in  the  deepest  and  oldest  to 
18%  at  the  surface.  This  is  believed  to  be  a  result 
of  dilution  by  anthropogenic  materials.  Sediment 
Mn  concentrations  were  much  greater  than  fly  ash 
concentrations,  a  result  of  dissolved  Mn  movement 
through  the  sediments  and  precipitation  on  the 
surface.  All  other  metals  were  more  concentrated 
in  the  fly  ash  than  in  the  sediments  by  ratios  of  3  to 
20,  except  for  V,  which  was  180.  (Cassar-FRC) 
W81-04582 


RUNOFF  LOSSES  OF  ATRAZINE  AND  TER- 
BUTRYN  FROM  UNLIMED  AND  LIMED 
SOIL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Soil  Sci- 


ence. 

J.  D.  Gaynor,  and  V.  V.  Volk. 

Environmental  Science  and  Technology,  Vol  15, 

No  4,  p  440-443,  April,  1981.  3  Fig,  2  Tab,  25  Ref 

Descriptors;  'Herbicides,  'Leaching,  'Runoff 
forecasting,  Fate  of  pollutants,  Runoff,  Soil  ero- 
sion. Simulated  rainfall,  Terbutryne,  Triazine  pesti- 
cides. Pesticides,  Atrazine,  Solubility,  Hydrogen 
ion  concentration.  Lime,  Adsorption,  Loam. 

The  leaching  and  loss  of  atracine  and  terbutryne 
from  surface  runoff  waters  and  sediment  were 
measured  under  conditions  of  simulated  rainfall 
from  limed  and  unlimed  Peavine  silt  loam  soil. 
When  7  cm  of  water  were  applied,  2-14%  runoff  of 
water  from  unlimed  soil  and  0-3%  runoff  from  the 
limed  soil  was  observed.  Eroded  sediments  from 
the  limed  soil  averaged  16  kilograms/hectare  and 
contained  higher  levels  of  terbutryne  than  atrazine. 
Levels  of  terbutryne  and  atrazine  in  the  runoff 
water  and  sediment  samples  taken  12  hours  after 
herbicide  application  were  only  0.3%  and  3.7%, 
respectively,  of  the  total  amount  applied.  Of  this 
amount,  soil  transport  was  responsible  for  1-3%  of 
the  atrazine  in  the  runoff.  After  12  days,  atrazine 
recovery  from  the  limes  and  unlimed  soil  was  74% 
and  25%,  respectively.  Terbutryne  was  adsorbed 
by  the  soil  (98%)  to  a  greater  extent  than  atrazine 
(60%).  These  findings  suggest  that  both  the  solu- 
bility and  the  adsorption  capacity  of  the  soil  for  the 
herbicide  should  be  considered  to  accurately  pre- 
dict herbicide  losses  in  runoff.  (Geiger-FRC) 
W8 1-04583 


GROUND-WATER  GEOCHEMISTRY:  AR- 
SENIC IN  LANDFILLS, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

A.  W.  Hounslow. 

Ground  Water,  Vol   18,  No  4,  p  331-333,  July/ 

August,  1980.  1  Fig,  10  Ref. 

Descriptors:  'Arsenic  compounds,  'Landfills, 
'Geochemistry,  Groundwater,  Path  of  pollutants. 
Water  pollution  sources.  Chemical  properties, 
Chemical  reactions,  Anaerobic  conditions.  Aerobic 
conditions.  Dissolved  oxygen, 

Reduction(Chemical),  Oxidation,  Arsenical  pesti- 
cides. Hydrogen  sulfide.  Sulfides,  Iron,  Oxygen. 

Arsenic  leaking  from  landfills  commonly  exists  in 
-)-3  (arsenite)  and  +5  (arsenate)  valence  states, 
depending  on  the  oxidation-reduction  state  of  the 
groundwater  and  the  presence  of  iron.  Arsenite  ion 
is  60  times  as  toxic  to  humans  as  arsenate  ion. 
Three  types  of  aqueous  environments  may  be  de- 
scribed: aerobic-dissolved  oxygen  present,  hydro- 
gen sulfide  absent,  unsaturated  zone  present,  arse- 
nate soluble,  ferric  hydroxide  insoluble,  arsenate 
adsorbed;  anaerobic-dissolved  oxygen  absent,  hy- 
drogen sulfide  absent,  mildly  reducing,  shallow 
groundwater,  arsenite  soluble  ferrous  iron  soluble; 
anaerobic-dissolved  oxygen  absent,  hydrogen  sul- 
fide present,  deeper  groundwater,  arsenic  sulfides 
insoluble,  heavy  metal  sulfarsenites  insoluble,  iron 
sulfide  insoluble,  coprecipitated  arsenic  sulfides. 
The  most  likely  environmental  pollution  source  is 
the  mildly  reducing  anaerobic  water,  in  which  iron 
and  toxic  arsenite  are  most  prevalent  and  most 
mobile.  (Cassar-FRC) 
W8 1-04586 


DETAILS     OF     HYDROCHEMICAL     VARI- 
ATIONS IN  FLOWING  WELLS, 

Birmingham  Univ.  (England).  Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W81-04591 


INTERRELATIONS  BETWEEN  PH  AND 
OTHER  PHYSIOCHEMICAL  FACTORS  IN 
SURFACE  WATERS  OF  THE  CAMPINE  OF 
ANTWERP,  (BELGIUM):  WITH  SPCIAL  REF- 
ERENCE TO  ACID  MOORLAND  POOLS, 
Centre  de'Etude  de  I'Energie  Nucleaire,  Mol  (Bel- 
gium). 

J.  H.  D.  Vangenechten. 

Archiv  fur  Hydrobiologie,  Vol  90,  No  3,  p  265- 
283,  November,  1980.  8  Fig,  31  Ref 


Effects  Of  Pollution — Group  5C 

Descriptors:  'Bogs,  'Acidic  water,  Sulfates,  'Hy- 
drogen ion  concentration,  'Chemical  properties, 
Water  analysis.  Alkalinity,  Path  of  pollutants,  'Bel- 
gium, Calcium,  Magnesium,  Anions,  Cations,  Sur- 
face water. 

The  interrelations  between  pH,  conductivity,  and 
various  ions  in  53  surface  waters  near  Antwerp, 
Belgium,  were  studied.  The  waters  were  divided 
into  three  classes  according  to  pH:  below  4  5,  4.5- 
7.0,  and  above  7.0.  Measured  and  calculated  con- 
ductivity agreed  equally  in  the  three  types.  How- 
ever, in  extremely  acid  bogs,  a  small  excess  of 
anions  over  cations  was  noticed,  and  in  alkaline 
lakes,  a  large  excess  of  anions  over  cations.  Ca(2-(;-) 
concentration  increased  significantly  with  pH  in 
alkaline  waters,  and  less  significantly  in  more  acid 
water.  The  contribution  of  sulfate  to  the  total 
anionic  content  decreased  sharply  with  pH.  Al- 
though high  levels  of  Ca  and  Mg  ions  appeared  in 
acid  waters,  alkalinity  (carbonate-bicarbonate)  was 
very  low.  Indications  are  that  the  high  acidity 
originates  from  both  natural  (sulfide  breakdovvn) 
and  industrial  (sulfate-containing  acid  rain) 
sources.  The  excess  of  Na  over  CI  found  in  ex- 
tremely acid  bogs  is  unexplained.  Physio-chemical 
compositions  in  these  Belgian  surface  waters  were 
comparable  with  those  in  acidified  lakes  in  Scandi- 
navia and  North  America.  (Cassar-FRC) 
W81-04642 

5C.  Effects  Of  Pollution 


THE  SIGNIFICANCE  OF  HEAVY  METALS  IN 
URBAN  RUNOFF  ENTERING  THE  OCCO- 
QUAN  RESERVOIR, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
C.  W.  Randall,  R.  C.  Hoehn,  T.  J.  Grizzard,  S.  P. 
Gawlik,  Jr.,  and  D.  R.  Helsel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231805, 
Price  codes:  A 12  in  paper  copy,  AOl  in  microfiche. 
Virginia  Water  Resources  Research  Center.  Vir- 
ginia Polytechnic  Institute  and  State  University, 
Bulletin  132,  July,  1981.  252  p  19  Fig,  48  Tab,  145 
Ref,  7  Append.  OWRT-B-103-VA(5). 

Descriptors:  'Heavy  metals,  'Urban  runoff, 
'Stormwater  runoff,  Bioaccumultion,  Biomagnifi- 
cation,  Water  pollution,  Urbanization,  Water 
supply,  Virginia,  'Occoquan  Reservoir,  Northern 
Virginia. 

Within  Northern  Virginia's  Occoquan  watershed, 
the  concentrations  of  several  heavy  metals  are 
greater  in  runoff  from  urban  areas  than  found  rural 
areas.  This  study  was  designed  to  determine  the 
fate  of  a  number  of  these  metals  in  the  aquatic 
ecosystem  of  the  Occoquan  Reservoir  and  its 
major  tributaries.  The  principal  focus  was  on 
metals  in  sediment  and  selected  species  of  benthos 
and  fish.  Although  below  major  urban  stormwater 
discharge  points  copper  and  lead  concentrated  in 
caddisfly  larvae  and  mercury  accumulated  in  fillets 
of  piscivorous  fish  greater  than  1.5  kg,  the  biota 
was  not  greatly  affected.  For  the  most  part,  these 
metals  were  trapped  in  reservoir  sediments.  There- 
fore, even  though  the  study  clearly  showed  that 
urban  contributions  of  heavy  metals  are  sizeable, 
these  metals  appear  to  pose  little  danger  to  the 
aquatic  biota  or  to  humans  who  use  the  reservoir 
for  recreation  and  as  a  source  of  drinking  water. 
W81-04301 


ALGAL  ASSAY  STUDIES  OF  THE  CHOWAN 
RIVER,  NORTH  CAROLINA, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
Mary  M.  Sauer,  and  E.  J.  Kuenzler. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-23I821, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Report  No  161,  April, 
1981.  78  p  15  Fig,  8  Tab,  66  Ref  OWRT  B-127- 
NC(2),  14-34-0001-0274. 

Descriptors:     'Algal     growth,     'Eutrophication, 
'Nutrients,  Limiting  nutrients,  Nitrogen,  Phospho- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

rus,  Nitrogen  fixation  cyanophyta,  Aquatic  plants, 
•Chowan  River,  North  Carohna. 

Algal  assays  were  conducted  on  water  collected 
from  three  stations  on  the  Chowan  River  to  invest- 
gate  the  presence  of  limiting  nutrients  during  the 
summer  of  1980.  Two  types  of  algal  inocula  were 
used;  the  laboratory  cultured  green  alga  Selenas- 
trum  capricornutum  and  samples  of  the  natural 
Chowan  River  phytoplankton.  Phosphorus  and  ni- 
trogen simultaneously  limited  total  algal  growth  in 
most  experiments;  other  nutrients  did  not  signifi- 
cantly limit  growth.  Species-specific  responses  to 
nutrient  enrichment  occurred.  Single  additions  of 
phosphorus  increased  numbers  of  nitrogen-fixing 
blue-green  algae.  Therefore,  phosphorus  is  the 
more  critical  limiting  nutrient  to  growth  of  the 
bloom-forming  genera  Anabaena  and  Aphanizo- 
menon.  Other  algae  required  additions  of  both 
nitrogen  and  phosphorus  for  large  increase  in 
growth. 
W8 1-04303 


EFFECTS  OF  STORM  RUNOFF  ON  WATER 
QUALITY  IN  THE  MILL  CREEK  DRAINAGE 
BASIN,  WILLINGBORO,  NEW  JERSEY, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

J.  C.  Schornick,  Jr.,  and  D.  K.  Fishel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-203291, 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-98,  1980.  1 1 1  p,  14  Fig,  62  Tab,  47  Ref. 

Descriptors:  *Storm  runoff,  'Water  quality, 
♦Water  pollution  effects,  Watersheds,  Precipita- 
tion, Streamflow,  Flow  duration.  Stream  dis- 
charge, Pesticides,  Metals,  Bacteria,  Nutrients, 
Chemical  analysis,  *New  Jersey,  Burlington 
County,  Willingboro,  Mill  Creek  drainage  basin. 

The  effect  of  storm  runoff  on  the  quality  of  water 
in  streams  receiving  drainage  from  the  23.7-square- 
kilometer  Mill  Creek  basin  in  Willingboro,  NJ,, 
was  studied  from  October  1975  to  September  1976. 
Stream  discharge  and  86  water-quality  constituents 
were  measured  during  base  flow  and  storm  runoff. 
Only  38  constitutents  were  detected  in  significant 
amounts  under  any  streamflow  condition.  Con- 
stituent loads  and  concentrations  in  the  runoff  from 
the  nonresidential  part  of  the  study  area  in  the 
upstream  part  of  the  drainage  basin  affected  stream 
quality  more  than  runoff  from  the  residential  area. 
The  nonresidential  area  contributed  more  of  the 
nutrient  load  (nitrate,  ammonia,  organic  nitrogen, 
and  phosphorus),  the  common  inorganics  (sodiurn, 
potassium,  magnesium,  chloride,  and  sulfate),  sedi- 
ment, and  organic  carbon.  The  residential  area 
contributed  more  calcium,  nitrite,  lead,  iron,  bio- 
chemical oxygen  demand,  and  the  pesticides,  2,4-D 
and  silvex.  With  the  exception  of  suspended  iron, 
fecal  coliform  bacteria,  suspended  lead,  and  sus- 
pended phosphorus,  all  measured  constituents  met 
the  recommended  criteria  set  by  the  U.S.  Environ- 
mental Protection  Agency  and  the  New  Jersey 
Department  of  Environmental  Protection,  even 
during  storms.  (USGS) 
W8 1-04343 


EFFECTS  OF  PLACER  MINING  ON  HYDRO- 
LOGIC  SYSTEMS  IN  ALASKA-STATUS  OF 
KNOWLEDGE, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
R.  J.  Madison. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$3.50,  microfiche  $3.50.  Geological  Survey  Open- 
File  Report  81-217,  1981.  25  p,  41  Ref. 

Descriptors:  *Placer  mining,  *Environmental  ef- 
fects, *Water  quality,  *Hydrologic  systems. 
Stream  discharge,  Sediment  transport,  Sediment 
control.  Acid  mine  drainage,  Organic  loading, 
Heavy  metals.  Water  pollution  control,  Fish, 
Benthos,    Land   management.    Planning,    *Alaska. 

The  report  briefly  summarizes  the  current  state  of 
knowledge  regarding  placer  mining  in  Alaska.  A 
review  of  literature  indicates  that  nearly  all  of  the 


significant  information  on  the  effects  of  placer 
mining  on  the  hydrologic  system  in  Alaska  is  refer- 
enced in  available  reports.  The  addition  of  sedi- 
ment, as  well  as  other  indirect  changes  this  gener- 
ates, appears  to  be  the  primary  impact  of  placer 
mining  on  Alaskan  streams.  Other  potential  water- 
quality  effects  that  should  be  considered  are:  in- 
creases in  organic  loading  in  the  stream  system; 
increases  in  minor  element  content;  potential  for 
acid  drainage;  and  impacts  on  fish  and  other  aquat- 
ic biota.  Existing  information  is  adequate  to  define 
parameters  that  may  be  affected  by  placer  mining 
but  inadequate  to  quantify  changes  resulting  from 
an  individual  mining  operation  or  to  allow  the 
prediction  of  the  magnitude  or  duration  of  the 
impact.  Additional  studies  that  would  improve  the 
knowledge  of  the  effects  of  placer  mining  include: 
short-term  assessments,  using  available  photo- 
graphic information  and  existing  hydrologic  re- 
cords, to  document  historical  changes  and  active 
placer  mining  features;  short-term  studies  using 
emperical  sediment-transport  formulas  to  estimate 
the  effects  of  placer  mine  activities;  and  river  qual- 
ity assessments  of  selected  basins  affected  by  placer 
mining.  (USGS) 
W81-04357 


EFFECTS  OF  A  CATTLESKIN  TANNERY  ON 
STREAM  QUALITY  AND  BENTHIC  MA- 
CROINVERTEBRATES  IN  CENTRAL  MAINE, 

Maine  Univ.  at  Orono.  School  of  Forest  Re- 
sources. 

R.  L.  Duval,  C.  R.  Ferris,  R.  B.  Owen,  Jr.,  K.  E. 
Biggs,  and  L.  K.  Fink,  Jr. 

Bulltin  of  Environmental  Contamination  and  Toxi- 
cology, Vol  25,  p  269-276,  1980.  1  Fig,  4  Tab,  6 
Ref.  OWRT-B-016-ME(6). 

Descriptors:  *Water  quality,  *Benthic  fauna,  Ma- 
croinvertebrates,  *Waste  water  treatment,  'Maine, 
•Sebasticook  River,  Turbidity,  Heavy  metals. 
Bottom  sediments.  Effluent,  'Tannery  discharges. 
Great  Moose  Lake,  Stream  elevation.  Caustic  soda. 
Calcium  hydroxide.  Sulfuric  acid.  Chromium  sul- 
fate, Pettsfield,  Color,  Conductivity,  Total  sus- 
pended solids.  Total  dissolved  solids,  Total  volatile 
solids.  Dissolved  oxygen,  Hydrogen  ion  concentra- 
tion, Douglas  Pond,  Total  organic  matter.  Atomic 
absorption  spectroscopy,  Physicochemical  param- 
eters. 

Stream  water  quality  and  benthic  macroinverterate 
characteristics  were  monitored,  measured,  and  ana- 
lyzed at  one  location  upstream  and  seven  stations 
downstream  of  a  cattleskin  tannery  at  Hartland, 
Maine.  All  sampling  locations  were  on  the  main 
stem  of  the  Sebasticook  River  between  Great 
Moose  Lake  and  Pittsfield,  Maine.  Three  of  the 
stations  were  in  Douglas  Pond,  which  is  just  up- 
stream from  Pittsfield.  The  study  area  was  15  km 
long,  with  an  elevation  decrease  of  13  m,  and  a 
mean  width  of  160  m.  Water  quality  measurements 
were  made  once  each  month  between  June  and 
September  1976.  Samples  were  collected  near  the 
substrate  surface  at  a  depth  of  0.5-1.0  m.  Deterrni- 
nations  were  made  of  color,  turbidity,  conductiv- 
ity, total  suspended  solids,  total  volatile  solids, 
dissolved  oxygen,  and  pH.  Sediment  samples  were 
collected  in  August  and  October,  and  heavy  metal 
content  was  measured.  Benthic  macroinvertebrate 
samples  were  sorted  and  analyzed  for  heavy 
metals.  Total  taxa  were  lowest  at  the  first  two 
sampling  locations  downstream  of  the  tanery,  but 
those  two  locations  had  the  highest  numbers  of 
individuals;  species  diversity  was  highest  at  the 
station  upstream  of  the  tannery.  Water  quality  was 
lowest  at  the  second  downstream  station,  improv- 
ing steadily  until  the  last  station.(Mullen-IPA) 
W81-04359 


RESPONSES  OF  COASTAL  AND  ESTUARINE 
ANIMALS  FROM  PUERTO  RICO  TO  HIGH 
TEMPERATURES: 

Puerto  Rico  Univ.,  Mayaguez.  Water  Resources 
Research  Inst. 

J.  G.  Gonzales,  R.  J.  Zimmerman,  and  I.  Sanders. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I-233629, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Report,  May,  1980.  91  p,  23  Fig,  12  Tab,  101  Ref,  1 
Append.  OWRT-A-046-PR(1). 


Descriptors:  'Industrial  pollutants,  'Thermal  pol- 
lution, 'Heated  effluents,  'Tropical  regions.  Eco- 
system, Marine  habitats.  Coastal  animals,  Estuarine 
animals.  Sediments,  Puerto  Rico,  Biosystems,  Tem- 
perature effects.  Physiological  adaptations,  Tem- 
perature cycles.  Thermal  tolerance.  Shallow-water 
habitat,  Magueyes  Island,  Electronic  thermocou- 
ple, Bivalves,  Amphiopode,  Polychocte,  Snails, 
Echinoid,  Holothurian,  Copepoda,  Intertidal  zone, 
Corona  reef.  Tropical  invertebrates. 

Field  temperature  data  were  obtained  on  the  south 
coast  of  Puerto  Rico  nearshore  islets,  to  establish 
the  range  of  temperatures,  diurnal  and  seasonal 
temperature  cycles,  duration  of  temperature  ex- 
tremes, and  the  temperature  variability  among 
shallow-water  habitats.  A  long  term  record  of 
monthly  sea  water  temperature  means  dockside  at 
Magueyes  Island  (1957-1973)  was  tabulated,  and 
24-hour  cycles  of  temperatures  were  measured  for 
three  sites  at  different  periods  during  1974,  1975 
and  1976.  The  three  sites  represented  various  habi- 
tats: (1)  a  Thalassiu  testridinum  intertidal  reef  flat; 
(2)  a  shaded  mangrove  fringe;  and  (3)  freely  circu- 
lating back  reef  of  surface  water.  Measurements 
were  made  with  mercury  thermometer  or  electron- 
ic thermocouple  probe  calibrated  to  be  accurate 
within  at  least  O.IC.  Ten  invertebrates  representa- 
tive of  shallow-water  habitat  were  examined  for 
thermal  tolerance.  Tests  were  usually  conducted  at 
35  C  or  higher,  and  were  designed  to  measure 
acute  effects  (mortality)  of  rapid  thermal  addition 
(shock  treatment).  Annual  mean  temperatures 
ranged  from  27C  to  29C,  with  monthly  extremes  of 
24C  to  31C.  Thermal  tolerances  of  the  ten  species 
are  summarized  in  the  35  tables  and  figures. 
(Mullen-IPA) 
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HEALTH  AND  ENVIRONMENTAL  EFFECTS 
OF  SYNTHETIC  FUEL  TECHNOLOGIES:  RE- 
SEARCH PRIORITIES, 

Mitre  Corp.,  McLean,  VA.  METREK  Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W81-04374 


PHYTOPLANKTON  WATER  QUALITY  RELA- 
TIONSHIPS IN  U.S.  LAKES,  PART  VIII: 
ALGAE  ASSOCIATED  WITH  OR  RESPONSI- 
BLE FOR  WATER  QUALITY  PROBLEMS, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NE. 

W.  D.  Taylor,  L.  R.  Williams,  S.  C.  Hern,  V.  W. 
Lambou,  and  C.  L.  Howard. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 50831, 
Price  codes:  A 14  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S3-80-100,  February,  1981.  3  p,  1 
Tab. 

Descriptors:  'Lakes,  'Water  quality,  'Algae, 
•Phytoplankton,  Aquatic  environment,  Eutrophi- 
cation,  Bioindicators,  Odor-producing  algae. 
Taste-producing  algae.  Clogging,  Toxicity,  Aes- 
thetics, Water  pollution. 

Environmental  data  are  presented  for  117  species 
and  24  genera  of  freshwater  algae  that  have  been 
associated  with  or  responsible  for  water  quality 
problems.  The  environmental  data  are  based  on 
algal  occurrence  records  from  250  lakes  sampled  in 
Eastern  and  Southeastern  States.  These  data  pro- 
vide a  basis  for  analyses  to  further  delineate  the 
environmental  requirements  of  problem  algae.  The 
water  quality  problems  addressed  include  eutrophi- 
cation,  organic  pollution,  taste  and  odor,  filter 
clogging,  toxicity,  and  aesthetic  nuisance.  Data 
presented  illustrate  that  most  genera  and  species 
associated  with  eutrophic  conditions  also  occur  in 
nutrient-poor  waters,  thus  limiting  their  indicator 
value  with  respect  to  nutrient  enrichment.  (Au- 
thor's abstract) 
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THE  EFFECT  OF  NITRILOTRIACETIC  ACID 
(NTA)  ON  THE  STRUCTURE  AND  FUNCTION- 
ING OF  AQUATIC  COMMUNITIES  IN 
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Academy  of  Natural  Sciences  of  Philadelphia,  PA. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


T.  Bott,  R.  Patrick,  R.  Larson,  and  C.  Rhyne. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-213531, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-050,  July,  1980.  173  p,  38  Fig,  46  Tab,  86 
Ref. 

Descriptors:  'Toxicity,  'Water  pollution,  'Nitrilo- 
triacetic  acid,  'Copper,  'Aquatic  environment, 
Ecosystems,  Chelation,  Agricultural  chemicals. 
Detergents,  Heavy  metals.  Oxidation,  Algae,  In- 
vertebrates, Bacteria,  Water  pollution  effects. 

Nitrilotriacetic  acid  (NT A)  has  been  used  in  indus- 
trial processes,  agriculture,  and  in  some  countries 
in  detergent  formulations.  If  the  compound  is 
widely  used,  it  is  expected  that  it  will  be  present  in 
many  natural  environments  at  low  concentrations. 
Studies  were  conducted  to  determine  some  of  the 
effects  of  NTA  on  organisms  characteristic  of  a 
natural  stream,  measure  its  degradation  by  these 
organisms,  and  assess  some  of  its  possible  abiotic 
chemical  reactions  under  environmental  condi- 
tions, with  particular  emphasis  on  chelation  prop- 
erties. Near-natural  communities  were  established 
in  microcosms  and  ecosystem  streams  in  a  green- 
house and  exposed  to  NTA  concentrations  of  0.02 
to  2  mg/1.  NTA  at  2  and  20  mg/1  had  only  slight 
effects  on  algal  community  structure  and  function, 
and  2  mg/1  protected  organisms  from  the  toxic 
effects  of  approximately  100  micrograms  copper/1. 
Exposure  to  2  mg  NTA/1  did  not  result  in  in- 
creased concentrations  of  Zn,  Fe,  Mn,  or  Cu  in 
algae,  Anacharis,  Lemna,  Planaria,  and  Tubifex 
species;  accumulation  of  added  copper  by  tubifi- 
cids  was  not  prevented  by  NTA.  Bacterial  commu- 
nities adapted  to  0.02  -  20  mg  NTA/1  and  degraded 
the  compound  under  aerobic  conditions.  Substan- 
tial extraction  of  metals  from  sediments  occurred 
by  200  mg/1  but  not  at  lower  levels.  Although 
NTA  was  relatively  resistant  to  chlorination,  iinin- 
odiacetic  acid  (IDA)  in  concentrated  solution 
reacted  rapidly  with  aqueous  chlorine  to  produce 
an  unstable  product  with  oxidizing  properties,  pre- 
sumably N-chloro-IDA.  Both  NTA  and  IDA 
could  be  photoxidized  in  the  presence  of  a  sensitiz- 
er, but  the  reactions  were  very  slow.  (Moore- 
SRM) 
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MUNiaPAL  SOLID  WASTE  DISPOSAL  IN  ES- 
TUARIES AND  COASTAL  MARSHLANDS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 
A.  N.  Sodd. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-129223, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary  EPA-600/S2-80-212,   February,    1981.   3   p. 

Descriptors:  'Estuaries,  'Coastal  marshes,  'Solid 
waste  disposal,  'Landfills,  'Environmental  effects, 
Regulations,  Leaching,  Municipal  wastes,  Waste 
disposal.  Habitats,  Economic  effects. 

Coastal  lands  have  formally  been  identified  as 
having  significant  ecological,  flood  control,  water 
purification,  and  aesthetic  value,  but  these  areas 
have  been  used  for  the  disposal  of  municipal  solid 
wastes.  Questionnaires  (186,  were  mailed  to  gov- 
ernmental agencies  having  primary  responsibility 
for  coastal  and  estuarine  municipal  solid  waste 
disposal  in  23  coastal  states  and  Puerto  Rico.  The 
questionnaires  were  designed  to  elicit  specific  data 
on  case  histories,  environmental  impacts,  and  gov- 
ernmental attitudes  toward  this  type  of  solid  waste 
disposal.  Site  visits  were  made  to  the  administra- 
tive or  regulatory  agencies  having  jurisdiction 
over  solid  waste  disposal  landfills  to  evaluate  ad- 
verse environmental  or  economic  effects  of  such 
landfills.  Municipal  solid  waste  disposal  sites 
should  be  located  with  consideration  of  geologic 
site  characteristics  to  prevent  leachate  migration; 
operated  so  as  to  minimize  leachate  production; 
and  monitored  and  regulated  to  control  the  detri- 
mental effects  to  the  environment.  The  impact  of 
municipal  solid  waste  disposal  on  coastal  ecosys- 
tems has  not  been  analyzed  in  depth  by  either  the 
scientific  or  the  regulatory  community.  The  only 
well-documented  impact  is  habitat  depletion,  prob- 


ably the  most  serious  impact  resulting  from  munici- 
pal solid  waste  disposal.  There  are  circumstances 
in  which  coastal  disposal  can  be  used  for  beneficial 
purposes,  such  as  providing  a  substrate  for  habitat 
creation.  (Moore-SRC) 
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LIMNOLOGY  OF  MICHIGAN'S  NEARSHORE 
WATERS  OF  LAKES  SUPERIOR  AND 
HURON, 

Michigan  Dept.  of  Natural  Resources,  Lansing. 
Water  Quality  Div. 

For  primary  bibliographic  entry  see  Field  2H. 
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STUDY  OF  PATHOGENIC  FREE-LIVING 
AMEBAS  IN  FRESH-WATER  LAKES  IN  VIR- 
GINIA, 

Virginia  Commonwealth  Univ.,  Richmond.  Dept. 
of  Internal  Medicine. 
R.  J.  Duma. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-190936, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S 1-80-037,   February,    1981.   5   p. 

Descriptors:  'Protozoa,  'Pathogens,  'Lakes, 
Water  temperature,  'Public  health.  Thermal  pollu- 
tion, 'Naegleria,  Pseudomonas,  Bacteria,  Serratia, 
Seasonal  distribution.  Nuclear  power  plants,  Lake 
soils,  Virginia,  Swimming,  Cooling  ponds, 
'Amebas. 

Pathogenic  free-living  amebas  may  produce  a  fatal 
infection  of  the  central  nervous  system  of  man 
known  as  Primary  Amebic  Meningoencephalitis 
(PAM).  In  Richmond,  Virginia,  17  such  cases  have 
occurred  to  date,  more  than  in  any  other  geo- 
graphic location  in  the  world.  Fresh-water  lakes  in 
the  vicinity  of  Richmond  were  examined  for  the 
presence  of  pathogenic  free-living  amebas,  particu- 
larly Naegleria,  to  gain  some  understanding  of 
their  prevalence  and  the  conditions  or  factors 
which  might  affect  their  existence  or  concentra- 
tions. Nine  lakes,  all  within  a  24-mile  radius  but 
with  different  limnological  characteristics,  were 
selected  for  biweekly  sampling  and  study.  Patho- 
genic amebas  were  isolated  only  from  shallow 
bottom  soil  and  its  associated  water,  but  not  from 
deep  water  samples.  Detection  of  pathogenic 
Naegleria  increased  significantly  when  water  tem- 
peratures equalled  or  exceeded  30C.  Two  types  of 
bacteria  frequently  isolated  from  lake  waters,  Pseu- 
domonas fluorescens  and  Serratia  marcescens,  ap- 
peared in  the  laboratory  to  be  inhibitory  to  patho- 
genic Naegleria;  in  virtually  every  lake  from 
which  Ps.  fluorescens  was  consistently  isolated,  no 
pathogenic  Naegleria  were  found.  Of  the  lakes 
studied,  the  North  Anna  Reservoir  containing  sev- 
eral coolant  lagoons  and  canals  for  a  nuclear 
power  plant  was  the  most  intriguing;  the  majority 
of  pathogens  and  the  most  virulent  organisms  were 
isolated  from  this  complex  of  lakes.  Studies  of  this 
complex  suggested  that  if  natural  fresh  waters  are 
thermally  enriched  for  a  sustained  period,  patho- 
genic Naegleria  may  be  selected  or  concentrated, 
possibly  serving  as  a  source  for  contaminating 
nearby  lakes.  (Moore-SRC) 
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SOME  FACTORS  INVOLVED  IN  THE  OCCUR- 
RENCE AND  LIMITATION  OF  ALGAL 
BLOOMS  IN  AN  AUSTRALIAN  ESTUARY, 

Metropolitan    Water,    Sewerage    and    Drainage 

Board,  Sydney  (Australia). 

C.  W.  Heath,  I.  C.  Smalls,  and  D.  Cannon. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
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Descriptors:  'Eutrophication,  'Physicochemical 
properties,  'Algal  growth.  Algae,  Algal  control, 
Nutrients,  Phytoplankton,  Aquatic  plants.  Plank- 
ton, 'Estuaries,  'Australia,  Georges  Rivers. 

Long  term  monitoring  information  was  studied  in 
an  attempt  to  relate  physicochemical  conditions  to 
phytoplankton  development,  to  assess  possible  ef- 
fects of  storms  and  algal  seeding  as  bloom  precur- 
sors, and  to  carry  out   laboratory   algal   culture 


work  as  an  adjunct  to  the  field  studies  which  may 
delineate  more  precisely  the  nutrient  growth  re- 
sponse of  the  phytoplankton.  The  study  are  in- 
volved the  mid-estuarine  zone  of  the  Georges 
River,  whose  catchment  carries  the  greatest  popu- 
lation of  the  three  estuarine  systems:  Parramatta 
River,  Georges  River  and  Port  Hacking  River. 
Boundary  waters  were  found  to  be  significant  in 
seeding  the  main  estuary.  A  limitation  of  algal 
growth  in  the  main  estuary  included  increased 
flow  and  silica  depletion.  Storms  appear  to  be 
extremely  significant  precursors  to  algal  develop- 
ment as  illustrated  by  details  of  algal  succession 
after  a  specific  storm  event.  Little  difference  was 
found  in  the  growth  potential  of  tributary  and  main 
esturine  water  in  a  uni-algal  culture  study  with 
Phaeodactylum  tricornutum.  Single  nutrient  spikes 
produced  little  change,  while  combined  nutrient 
spikes  of  P,  N,  Fe,  and  Si  gave  greater  yields.  It  is 
suggested  that  mid-estuary,  apart  from  one  case  of 
silica  depletion,  had  incomplete  phytoplankton  uti- 
lizaton  of  the  nutrients  present  therein.  (Baker- 
FRC) 
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APPLICATION  OF  ECOLOGICAL  DYNAMICS 
FOR  EUTROPHICATION  CONTROL  IN  KOBE 
HARBOUR  AREA, 

Osaka  Univ.  (Japan).  Dept.  of  Environmental  En- 
gineering. 
T.  Morioka. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
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Descriptors:  'Eutrophication,  'Kobe  Harbor,  Phy- 
toplanton.  Nutrients,  Bottom  sediments.  Sedimen- 
tation, Dredging,  Model  studies.  Simulation,  Tro- 
phic level,  Algal  growth,  Algal  control,  Japan. 

A  preliminary  survey  on  tidal  current  and  pollut- 
ant diffusion  coupled  with  a  laboratory  examina- 
tion on  nutrient  release  from  bottom  sediment,  a 
field  survey  on  plankton  growth  in  an  ecological 
microcosm,  and  a  survey  on  urban  runoff  were 
carried  out  in  an  attempt  to  understand  the  eco- 
logical mechanism  related  to  water  pollution  in  the 
Kobe  Harbuour  Basin  area.  System  simulation  was 
used  to  study  the  effects  of  each  countermeasure 
employed  at  the  Kobe  basin  to  control  eutrophica- 
tion. It  was  concluded  that  the  eutrophic  condition 
in  Kobe  Harbour  will  not  be  substantially  im- 
proved even  with  the  full  installation  of  conven- 
tional secondary  treatment.  As  a  first  step  in  the 
process  of  eutrophication  control,  it  would  be  nec- 
essary to  eliminate  about  0.15  ton  p/day  in  inor- 
ganic form.  Advanced  tertiary  treatment  of  sewage 
would  help,  especially  a  method  which  has  an 
efficiency  of  70%  phosphorus  removal.  Controlled 
use  of  synthetic  detergents  to  reduce  high  phos- 
phorus concentrations  in  waste  water  would  also 
aid  the  situation.  The  dredging  of  bottoin  sediment 
proved  to  be  a  reasonable  practical  policy,  while 
filtration  of  sea  water  was  effective  for  only  a  short 
period  after  it  was  performed.  (Baker-FRC) 
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LONG-TERM  CHANGES  IN  BENTHIC  FAUNA 
RESULTING  FROM  SEWAGE  SLUDGE 
DUMPING  INTO  THE  NORTH  SEA, 

Hamburg  Univ.,  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

H.  Caspers. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
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Descriptors:  'Benthic  fauna,  'Sludge  disposal, 
Aquatic  animals,  Benthos,  Fauna,  Benthic  environ- 
ment, 'North  Sea,  Waste  water  disposal. 

This  study  was  undertaken  to  evaluate  the  intro- 
duction of  Hamburg  sewage  sludge  into  a  region  of 
the  North  Sea,  beyond  the  mouth  of  the  Elbe, 
approximately  opposite  Lightship  Elbe  I.  Benthic 
samples  were  taken  regularly  at  about  120  stations. 
Particle  size,  water  content,  pore  volume,  and  the 
content  of  organic  and  inorganic  carbon  were  the 
parameters  studied.  Comparisons  were  made  be- 
tween the  silty  areas  uninfluenced  or  only  slightly 
influenced  by  sewage  sludge  and  those  in  the  cen- 
tral dumping  area.  Sewage  dumping  began  in  1961. 
A  great  increase  in  the  abundance  of  the  bivalve. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

Abra  alba,  occurred  in  much  of  the  dumping  area, 
as  the  ecological  adaptations  of  this  species  are 
well  suited  to  exploit  the  large  increase  in  nutrients 
available.  Several  polychaetes  were  also  seen  to 
have  established  large  populations  in  the  dumping 
area.  From  one  year  to  the  next  particular  abun- 
dance of  individual  species  varied  considerably. 
The  application  of  these  findings  to  studies  de- 
signed to  protect  the  environment  is  discussed. 
(Baker-FRC) 
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THE  ROLE  OF  BOTTOM  DEPOSITS  IN  THE 
OXYGEN  REGIME  OF  A  POLLUTED  ESTU- 
ARY, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

J.  James. 

Water  Science  and  Technology,  Vol  13,  No  1  p 
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Descriptors:  *Benthic  environment,  'Mud,  'Estu- 
aries, Ocean  bottom.  Aquatic  animals.  Benthos, 
Aquatic  plants,  Biomass,  Tyne  River,  Organic 
matter.  Organic  wastes,  *Waste  water  disposal 
♦Oxygen  uptake.  United  Kingdom. 

An  initial  study  of  the  contribution  of  bottom  muds 
to  the  oxygen  regime  of  the  River  Tyne  estuary  is 
described,  along  with  implications  of  the  findings 
for  modeling  of  the  regime.  There  are  no  major 
sources  of  pollution  upstream  of  this  estuary,  but 
below  the  tidal  limit  dramatic  changes  occur. 
Within  a  30  km  stretch  the  estuary  receives  wastes 
from  a  population  of  over  2  million.  The  estuary 
was  divided  into  five  reaches  of  6  km  each.  In  each 
reach  the  bottom  muds  were  studied,  together  with 
measurements  to  determine  complete  balances  on 
dissolved  oxygen  and  organic  matter.  Even  though 
the  findings  are  as  yet  preliminary,  the  dominating 
nature  of  benthal  processes  became  apparent,  as 
they  dominate  the  fluxes  of  both  organic  matter 
and  dissolved  oxygen  in  the  Tyne  estuary.  This 
finding  is  in  agreement  with  reports  of  studies  on 
freshwaters  and  may  well  apply  to  many  other 
estuarine  situations.  If  so,  there  is  strong  argument 
for  modifying  the  conventional  type  of  mathemat- 
ical model  that  has  been  used  for  representing  the 
dissolved  oxygen  regime  in  estuaries.  The  findings 
of  this  study  also  suggest  that  greater  attention 
should  be  given  to  the  benthal  fluxes  to  determine 
how  they  are  influenced  by  environmental  condi- 
tions. (Baker-FRC) 
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AN    APPRAISAL    OF    BACTERIAL    INDICA- 
TORS OF  POLLUTION  IN  SEA  WATER, 

Newcastle-upon-Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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THE  IMPACT  OF  SEWERS  ON  THE  NUTRI- 
ENT BUDGET  OF  LAKE  GEORGE,  NY, 

Rensselaer   Polytechnic   Inst.,   Troy,    NY.    Fresh 

Water  Inst. 

D.  B.  Aulenbach,  N.  L.  Clesceri,  and  J.  R. 

Mitchell. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 
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Descriptors:  *Lakes,  *Eutrophication,  'Nutrients, 
•Lake  George,  Lake  basins.  New  York,  Nitrogen, 
Phosphorus,  Septic  tanks.  Sewer  systems.  Urban 
planning.  Urban  runoff.  Waste  water. 

Various  sources  of  nutrients  were  measured  over 
the  past  several  years  in  Lake  George,  New  York. 
The  lake  is  a  medium-sized  lake  formed  by  the  last 
glacier  from  two  river  valleys  about  10,000  yr  ago. 
The  lake  is  long  and  narrow,  and  quite  deep  for  its 
width.  Despite  the  relatively  good  quality  of  the 
water  in  the  main  part  of  the  lake,  there  have  been 
numerous  observations  of  increasing  algal  growths 
occurring  in  some  of  the  more  heavily  populated 
bays.  A  proposal  has  been  submitted  to  expand  the 
sewer  system  in  the  South  Lake  George  area  and 
provide  treatment  and  disposal  out  of  the  basin  in 
order  to  reduce  suspected  nutrient  inputs  from 
septic  tanks  and  allow  additional  development  to 


occur.  Estimates  have  been  made  of  the  reduction 
of  nutrient  input  resulting  from  this  procedure  as 
well  as  estimates  of  increased  nutrient  input  due  to 
increased  development  and  subsequent  urban 
runoff.  It  was  concluded  that  nitrogen  inputs  to 
South  Lake  George  would  be  decreased  by  about 
10%,  but  phosphorus  would  be  increased  by  8%, 
which  would  apparently  be  sufficient  to  carry  the 
South  Lake  into  the  eutrophic  range.  (Baker-FRC) 
W8 1-04432 


THE  STIMULATION  OF  AUTOTROPHIC 
PRODUTION  BY  URBAN  STORMWATER- 
BORNE  NUTRIENTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4C. 
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THE  SENSITIVITY  TO  PHOSPHORUS   AND 

NITROGEN    LOADS,    OF    LAKE    ROTORUA, 

NEW  ZEALAND, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand). 

R.  A.  Hoare. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  897-904,  1981.  1  Fig,  2  Tab,  16  Ref. 

Descriptors:  'Nutrients,  'Lakes,  Nitrogen,  Phos- 
phorus, 'Lake  Rotorua,  New  Zealand,  'Eutrophi- 
cation,  Denitrification. 

The  present  study  was  conducted  to  obtain  a  de- 
tailed understanding  of  the  loads  of  all  the  impor- 
tant forms  of  nitrogen  and  phosphorus  entering 
Lake  Rotorua,  New  Zealand.  Secondary  treated 
effluent  from  the  city  of  Rotorua  enters  this  lake. 
In  February  of  1975  a  particularly  severe  algal 
bloom  occurred,  prompting  attention  to  the  lake 
and  its  condition.  The  current  discussion  is  restrict- 
ed to  a  consideration  of  annual  mean  concentra- 
tions of  phosphorus  and  chlorophyll.  Flows  were 
continuously  monitored  of  the  12  major  streams 
entering  the  lake.  Twelve  minor  streams  were 
monitored  monthly.  The  phosphorus  and  nitrogen 
budgets  showed  that  about  70%  of  all  phosphorus 
entering  the  lake  stayed  in  the  sediments,  and 
about  66%  of  the  nitrogen  either  stayed  in  the 
sediments  or  was  lost  to  the  atmosphere  by  denitri- 
fication. About  half  of  the  nitrogen  loss  is  by 
denitrification.  The  loss  of  P  is  consistent  with 
several  available  empirical  prediction  equations. 
Reducing  the  sewage  load  to  zero  was  predicted  to 
reduce  the  annual  mean  phosphorus  concentration 
by  about  20%  and  the  chlorophyll  concentration 
by  1.5-3.5  mg  per  cu  m,  depending  on  the  predic- 
tion model  employed.  (Baker-FRC) 
W8 1-04439 


LONG-TERM  UPTAKE  AND  RELEASE  OF 
HEAVY  METALS  BY  ASCOPHYLLUM  NODO- 
SUM (L.)  LE  JOL.  (PHAEOPHYCEAE)  IN 
SITU, 

Trondheim  Univ.  (Norway).  Inst,  of  Marine  Bio- 
chemistry. 

I.  Eide,  S.  Myklestad,  and  S.  Melsom. 
Environmental  Pollution  (Series  A),  Vol  23,  No  1, 
p  19-28,  September,  1980.  4  Tab,  16  Ref. 

Descriptors:  'Algae,  'Heavy  metals,  'Accumula- 
tion, Rivers,  Zinc,  Cadmium,  Lead,  Mercury, 
Norway. 

Long-term  uptake  and  release  of  zinc,  cadmium, 
lead,  and  mercury  by  Ascophyllum  nodosum  sea- 
weed were  studied  in  situ  by  moving  whole  plants 
from  areas  with  low  heavy  metals  in  the  water  to 
areas  with  high  heavy  metals  in  the  water,  and  vice 
versa.  The  seaweed  took  up  zinc  and  cadmium 
very  slowly  in  winter  and  relatively  quickly  in 
summer.  The  uptake  of  lead  showed  little  seasonal 
variation,  while  mercury  showed  some  seasonal 
variation.  The  release  of  zinc,  cadmium,  and  mer- 
cury showed  a  marked  seasonal  variation.  Zinc 
was  taken  up  all  year,  so  the  uptake  of  this  metal 
may  be  linked  with  metabolic  processes.  A  similar 
mechanism  may  also  exist  for  cadmium,  which  has 
been  shown  to  be  energy  dependent  in  microor- 
ganisms. The  uptake  and  release  of  lead  seemed  to 
be   an   ion-exchange   process,   since   lead   showed 


little  seasonal  dependence.  Knowledge  of  the  con- 
tent of  heavy  metals  in  this  alga  and  the  exchange 
processes  of  metals  with  the  water  can  be  a  valua- 
ble tool  in  heavy  metal  pollution  control.  (Small- 
FRC) 
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HISTORY  OF  LAKE  ERIE  WATER  QUALITY, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Botany. 
C.  E.  Taft. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  64-70,  15 
Ref. 

Descriptors:  'Water  quality,  'Lakes,  'History, 
'Water  pollution,  'Eutrophication,  Aquatic  life, 
Turbidity,  Hydrocarbons,  Inorganic  compounds. 
Sedimentation  rates.  Oxygen  depletion.  Dissolved 
solids.  Heavy  metals,  'Lake  Erie. 

Few  technical  studies  of  Lake  Erie  water  quality 
before  1920  exist,  but  there  are  observations  re- 
corded from  the  late  17th  century  on.  The  earliest 
records  report  clear  water  with  abundant  fish  and 
plants.  By  1811  the  river  at  Cleveland  was  con- 
taminated with  decaying  plants  and  putrid  animal 
substances,  and  in  1828  increases  in  turbidity  in  the 
shallow  areas  of  the  lake  were  observed  after 
storms.  Significant  contamination  of  water  by  min- 
eral salts  and  petroleum  from  wells  along  tributary 
streams  was  reported  in  1903.  The  first  algal  bloom 
was  reported  in  1859;  the  latest  of  great  extent 
occurred  in  1970.  It  is  estimated  that  there  has  been 
a  three-fold  increase  in  sedimentation  rate  in  the 
last  century.  Oxygen  depletion  has  become  serious 
as  has  the  total  dissolved  solids  concentration  over 
the  past  50  yr.  Significant  increases  in  P,  total 
nitrogen,  ammonia,  chloride,  sulfate,  Hg,  Pb,  Zn, 
Cd,  Cu,  and  organic  carbon  have  occurred. 
(Brambley-SRC) 
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OXYGEN  DEPLETION  AND  ANOXIA  IN  THE 
CENTRAL  AND  WESTERN  BASINS  OF  LAKE 
ERIE,  1973-1975, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 

J.  E.  Zapotosky,  and  C.  E.  Herdendorf 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  71-102,  21 
Fig,  7  Tab,  22  Ref. 

Descriptors:  'Eutrophication,  'Oxygen  depletion, 
'Seasonal  variation,  'Trophic  level,  'Lake  basins, 
Solubility,  Thermal  stratification,  Hypolimnion, 
Anaerobic  conditions,  'Lake  Erie  basin. 

From  spring  until  fall  turnover,  the  central  and 
western  basins  of  Lake  Erie  show  a  steady  decline 
in  dissolved  oxygen  concentrations,  initially  due  to 
increasing  solubility  of  oxygen  in  the  warming 
water,  but  later  due  to  the  establishment  of  a 
themocline.  The  results  of  this  three-year  study 
show  that  the  hypolimnion  of  the  central  basin  is 
subject  to  relatively  large  exchanges  with  overly- 
ing and  adjacent  waters  and  that  these  fluxes  must 
be  considered  in  the  calculation  of  depletion  rates. 
Areal  and  volumetric  depletion  rates  for  the  cen- 
tral basin  did  not  change  over  the  period,  averag- 
ing 0.53-0.67  g  oxygen/sq  m/day  and  0.12-0.13  g 
oxygen/cu  m/day,  respectively.  On  these  deple- 
tion rates  the  central  basin  can  be  considered  eu- 
trophic. The  areal  extent  of  anoxia  m  the  central 
basin  varies  greatly  from  year  to  year,  and  so 
cannot  be  used  as  the  criterion  for  judging  the 
trophic  state.  The  bottom  waters  of  the  western 
basin  continue  to  become  depleted  of  oxygen  and 
temporarily  anoxic.  (Brambley-SRC) 
W8 1-04478 
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CHLOROPHYLL  A  AND  PHEOPIGMENT  DIS- 
TRIBUTION IN  THE  CENTRAL  AND  WEST- 
ERN BASINS  OF  LAKE  ERIE, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 

For  primary  bibhographic  entry  see  Field  2H. 
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PRIMARY  PRODUCTIVITY  SURVEY  OF  THE 
CENTRAL  AND  WESTERN  BASINS  OF  LAKE 
ERIE, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 

C.  T.  Sheffield,  and  W.  E.  Carey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  231-271, 
14  Fig,  5  Tab,  35  Ref. 

Descriptors:  *Lake  basins,  'Primary  productivity, 
•Phytoplankton,  *  Photosynthesis,  'Limiting  fac- 
tors, 'Limiting  nutrients.  Phosphorus,  Light  pene- 
tration. Algae,  Light  intensity.  Seasonal  variation. 
Spatial  distribution.  Temporal  distribution,  'Lake 
Erie  basin. 

During  July-October  1974,  the  vertical,  horizontal, 
and  temporal  distribution  of  primary  productivity 
was  investigated,  using  the  carbon-14  method  and 
shipboard  incubation  of  samples.  In  situ  experi- 
ments were  also  conducted,  and  the  results  com- 
pared with  previous  studies.  Incubator,  integral, 
and  daily  integral  productivity  in  1974  were,  re- 
spectively, 4.1-124  mg  C/cu  m/h,  16-364  mg  C/sq 
m/h  and  140-4370  mg  C/sq  m/day  for  the  western 
basin,  and  5.1-51.2  mg  C/cu  m/h,  44-242  mg  C/sq 
m/h,  and  530-2180  mg  C/sq  m/day  for  the  central 
basin.  These  figures  are  within  the  range  of  previ- 
ously reported  productivity  rates.  The  western 
basin  showed  greater  productivity  throughout  the 
season.  In  the  western  basin  maximum  productivity 
occurred  at  a  depth  of  1  m.  The  algae  are  photo- 
synthetically  active  at  lower  light  intensities  in 
October,  as  opposed  to  July  and  September,  and 
maximum  productivity  is  reached  within  a  narrow- 
er range  of  light  intensities.  Light  appears  to  be  a 
controlling  factor  in  primary  productivity  in  the 
western  basin,  although  phosphorus  may  also  be 
limiting.  (Brambley-SRC) 
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BENTHIC  MACROINVERTEBRATE  DISTRI- 
BUTIONS IN  THE  CENTRAL  AND  WESTERN 
BASINS  OF  LAKE  ERIE, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
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THE  UTILITY  OF  EXTRACTION  PROCE- 
DURES AND  TOXICITY  TESTING  WITH 
SOLID  WASTES, 

Oak  Ridge  National  Lab.,  TN. 

C.  W.  Francis,  M.  P.  Maskarinec,  J.  L.  Epler,  and 

D.  K.  Brown. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  39-45,  1  Fig,  2  Tab,  5  Ref 

Descriptors:  *Bioassay,  'Testing  procedures, 
'Solid  wastes,  'Toxicity,  Leachates,  Phytotoxi- 
city.  Chemical  composition,  Solubility,  Evaluation, 
Mutagenesis. 

Seventeen  solid  wastes  from  diverse  origins  were 
extracted  using  the  proposed  EPA  extraction  pro- 
cedure (EP).  These  extracts  were  characterized 
chemically  and  tested  for  toxicity  and  mutageni- 
city, using  Daphnia,  root  elongation,  and  microbial 
bioassays.  None  of  the  EP  extracts  appeared  to  be 
mutagenic,  however,  the  negative  responses  may 


be  due  to  the  inability  of  the  acidic,  agueous  EP  to 
extract  nonpolar  organics  and/or  possible  sorption 
of  these  compounds  on  the  type  of  filter  used  in  the 
EP.  Several  of  the  extracts  were  toxic  in  the  phy- 
totoxicity  and/or  agnatic  test  systems.  Acetic  acid 
in  the  EP  interfered  in  the  phytotoxicity  and  aquat- 
ic toxicity  bioassays,  making  interpretation  diffi- 
cult. To  prevent  possible  heavy  metal  contamina- 
tion from  stainless  steel,  a  glass  or  Teflon  extractor 
vessel  should  be  used.  A  modified  or  replacement 
filtering  procedure  should  be  used  to  eliminate 
sorption  of  highly  water-insoluble  organics  on  the 
filter  membrane.  A  comprehensive  evaluation 
should  be  made  correlating  the  properties  of  the 
EPA  proposed  EP  extract  and  authentic  landfill 
leachates.  (Brambley-SRC) 
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IODINE-131  LEVELS  IN  SLUDGE  AND 
TREATED  MUNICIPAL  WASTE  WATERS 
NEAR  A  LARGE  MEDICAL  COMPLEX, 

Texas  Univ.  Health  Science  Center  at  Houston. 
School  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04543 


HEAVY  METAL  ACCUMULATION  BY 
AQUATIC  FUNGI  AND  REDUCTION  IN  VIA- 
BILITY OF  GAMMARUS  PULEX  FED  CD(2-|-) 
CONTAMINATED  MYCELIUM, 

Sheffield  Univ.  (England).  Dept.  of  Microbiology. 
J.  E.  Duddridge,  and  M.  Wainwright. 
Water  Research,  Vol  14,  No  11,  p  1605-1611,  No- 
vember, 1980.  5  Fig,  2  Tab,  12  Ref. 

Descriptors:  'Heavy  metals,  'Aquatic  fungi, 
'Shrimp,  Zinc,  Lead,  Cadmium,  Toxicity,  Food 
chains.  Water  pollution  effects,  Accumulation. 

The  effects  of  Cd(2-f-),  Pb(2-K),  and  Zn(2  +  )  on 
mycelial  growth  of  three  aquatic  fungi  were  deter- 
mined, and  the  ability  of  these  fungi  to  accumulate 
heavy  metals  in  vitro  was  demonstrated.  The  study 
was  also  intended  to  determine  whether  freshwater 
shrimp  could  be  maintained  on  fungal  mycelium 
and  whether  Cd(2  +  )  could  be  transferred  from 
this  food  source  to  the  invertebrate.  The  addition 
of  lead  (1.0  and  2.5  micrograms/gram)  and  cadmi- 
um (2.5  and  5.0  micrograms/gram)  decreased  the 
growth  rate  of  the  fungi,  while  the  addifion  of  zinc 
had  no  effect.  Very  small  doses  of  cadmium  and 
zinc  actually  stimulated  fungal  growth.  The  fungi 
accumulated  considerable  amounts  of  all  metals. 
Three  species  of  fungi  supported  the  groth  of 
freshwater  shrimp,  but  a  marked  reduction  of 
shrimp  viability  occurred  when  they  were  fed 
Pythlum  sp.  containing  150  to  170  micrograms  of 
Cd(2-|-)  per  gram.  None  of  the  shrimps  fed  cadmi- 
um survived  beyond  13  days,  while  60%  survived 
beyond  21  days  when  fed  uncontaminated  food. 
Bodies  of  dead  shrimp  contained  Cd(2-|-)  (22.03 
micrograms  per  gram),  indicating  that  the  metal 
can  be  transferred  from  the  aquatic  fungi.  This 
fungus  is  the  first  step  in  a  food  chain  containing 
fish  and  higher  organisms.  (Small-FRC) 
W8 1-04553 


BROMINE  TRACER  STUDY  OF  THE  CHLOR- 
INATION  WITH  HYPOCHLORITE  IN  A  BUF- 
FERED AND  A  NON-BUFFERED  AQUEOUS 
SOLUTION  CONTAINING  CHLORIDE,  BRO- 
MIDE AND  PHENOL  AS  MODEL  COM- 
POUND, 

Keuring  van  Electrotechnische  Materialen,  N.V., 
Arnhem  (Netherlands).  Chemistry  Dept. 
For  primary  bibliographic  entry  see  Field  5A. 
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DEOXYGENATION  OF  WATER  FOLLOWING 
USE  OF  THE  HERBICIDE  TERBUTRYN  SIM- 
ULATED  IN   A  BATCH   CULTURE  SYSTEM, 

Agricultural  Research  Council.  Oxford  (England). 

Weed  Research  Organization. 

G.  I.  Wingfield,  and  J.  M.  Johnson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  1,  p  65-72,  1981.  2  Fig,  10 

Ref. 

Descriptors:  'Herbicides,  'Algal  control,  'Oxygen 
depletion,  Eutrophication,  Model  studies,  Hydro- 


Effects  Of  Pollution— Group  5C 

gen  ion  concentration.  Biochemical  oxygen 
demand,  Terbutryn,  Simulation,  Dissolved  oxygen. 
Aquatic  populations,  'Aquatic  weed  control. 

Control  of  aquatic  weeds  with  herbicides  may 
sometimes  cause  deoxygenation  of  the  treated 
water.  A  system  developed  to  simulate  the  deoxy- 
genation of  water  in  a  fermenter  vessel  was  exam- 
ined using  the  herbicide  terbutryn  and  water  from 
a  small  rubber-lined  reservoir  fed  by  a  natural 
stream.  A  batch  culture  system  was  maintained  in 
which  oxygen  levels,  pH,  temperature,  and  redox 
potential  were  continually  recorded.  Algae,  bacte- 
ria, and  protozoa  were  counted  in  samples  taken  at 
the  start  of  the  experiment,  before  the  addition  of 
algal  suspensions,  after  addition  of  terbutryn,  and 
every  24  hours  for  7  days.  No  diurnal  photosyn- 
thetic  cycle  was  present  in  the  herbicide  treated 
vessel,  and  redox  response  following  herbicide 
treatment  was  similar  to  that  of  oxygen.  In  the 
control  vessel,  pH  rose  for  120  hours  and  then  was 
constant,  while  in  the  treated  vessel,  it  fell  from  8.0 
to  6.8  at  the  start  of  recovery,  before  rising  to  7.7. 
Terbutryn  decreased  the  number  of  algal  cells  but 
caused  no  definite  effects  on  protozoan  popula- 
tions. Total  bacterial  populations  rose  to  a  maxi- 
mum at  94  hours  in  the  control  vessel,  and  at  70 
and  142  hours  in  a  the  herbicide  treated  vessel.  The 
validity  of  the  laboratory  model  was  confirmed  by 
good  agreement  between  model  results  and  those 
obtained  when  terbutryn  was  applied  for  algae 
control  in  an  Oxfordshire  lake.  (Geiger-FRC) 
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ACCUMULATION  AND  ELIMINATION  OF 
RADIOACTIVITY  IN  THE  NORWAY  LOB- 
STER (NEPHROPS  NORVEGICUS)  FOLLOW- 
ING INTRAGASTRIC  ADMINISTRATION  OF 
(9-14C)PHENANTHRENE, 
Institute  of  Marine  Research,  Bergen  (Norway). 
K.  H.  Palmork,  and  J.  E.  Solbakken. 
Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  25,  No  4,  p  668-671,  October, 
1980.  1  Tab,  6  Ref. 

Descriptors:  'Accumulation,  'Hydrocarbons, 
'Lobsters,  Radioactivity  techniques.  Crustaceans, 
Path  of  pollutants.  Muscle,  Phenanthrene,  'Radio- 
activity effects.  Assimilative  capacity,   'Norway. 

Norway  lobsters,  representative  mud-dwelling 
crustaceans  of  commercial  importance,  were  given 
a  dose  of  (9-14C)phenanthrene  orally  to  determine 
the  accumulation  and  elimination  of  aromatic  hy- 
drocarbons. The  highest  amounts  of  radioactivity 
were  recovered  from  hepatopancreas  and  muscle. 
In  all  tissues  except  the  intestine,  highest  levels 
were  measured  one  day  after  dosing.  After  28 
days,  only  minute  amounts  remained  in  the  tissues. 
These  results  agreed  with  earlier  results  obtained 
in  bony  fishes.  Thus,  the  lobster  accumulated  the 
hydrocarbon  at  a  high  rate,  and  was  able  to  elimi- 
nate most  of  the  radioactivity  within  a  few  weeks 
after  a  single  dose.  Similar  research  with  blue  crabs 
found  that  a  great  deal  of  the  injested  hydrocarbon 
was  excreted  within  the  first  two  days.  Levels  of 
hydrocarbons  were  low  in  the  stomachs  and  intes- 
tines of  lobsters,  in  contrast  to  the  results  with 
crabs.  (Small-FRC) 
W81-04567 


HEMATOLOGICAL  RESPONSES  OF  LARVAL 
RANA  CATESBIANA  TO  SUBLETHAL  NI- 
TRITE EXPOSURES, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Bio- 
logical Sciences. 

D.  W.  Huey,  and  T.  L.  Beitinger. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  25,  No  4,  p  574-577,  October, 
1980.  1  Tab,  15  Ref. 

Descriptors:  'Nitrites,  'Frogs,  'Blood.  Chlorides, 
'Water  pollution  effects.  Toxicity,  Laboratory 
studies. 

Research  was  designed  to  determine  whether  bull- 
frog tadpoles  (Rana  catesbiana)  would  form  methe- 
moglobin  when  exposed  to  nitrite,  and  whether 
increases  in  ambient  chloride  concentrations  would 
offer  protection  agamst  methemoglobinemia.  Tad- 
poles were  exposed  to  nitrite  concentrations  of  50, 
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Group  5C — Effects  Of  Pollution 

10,  53,  3,  and  1  mg/liter,  with  a  control  at  less  than 
0.01  mg/liter.  Chloride  inhibition  tests  used  50  and 
10  mg/liter  N02  exposures  with  molar  C1;N02 
ratios  and  13:1  and  5.2:1  respectively.  Blood  was 
collected  following  24  hr  exposure.  The  dose-re- 
sponse experiment  indicated  that  although  total 
hemoglobin  levels  were  not  significantly  altered,  a 
strong  positive  relationship  was  found  between 
methemoglobinemia  and  nitrate  concentration. 
Tadpoles  exposed  to  50  mg/liter  nitrite  at  molar 
ratios  of  13:1  (C1:N02)  and  5.0  mg/liter  at  5.2:1 
(C1:N02)  had  methemoglobin  levels  that  were  not 
elevated  above  control  levels.  This  suggests  that 
chloride  does  provide  protection  against  methe- 
moglobinemia in  frogs,  and  at  lower  levels  than 
were  found  in  research  on  catfish.  (Small-FRC) 
W8 1-04568 


PLASMA  CORTICOSTERONE  AND  THYROX- 
INE CONCENTRATIONS  DURING  CHRONIC 
INGESTION  OF  CRUDE  OIL  IN  MALLARD 
DUCKS  (ANAS  PLATYRHYNCHOS), 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 

Wildlife  Research  Center. 

B.  A.  Rattner,  and  W.  C.  Eastin,  Jr. 

Comparative    Biochemistry    and    Physiology    C: 

Comparative  Pharmacology,  Vol  68,  No  2,  p  103- 

107,  1981.2Fig,  2Tab,  21  Ref 

Descriptors:  *Oil  pollution,  *Ducks,  Petroleum 
products.  Oil,  Waterfowl,  Biochemistry,  *Water 
pollution  effects.  Health  hazards.  Physiological  ef- 
fects. 

The  morphological  responses  and  alterations  in 
tolerance  which  accompany  oil  exposure  in  ducks 
have  been  attributed  to  activation  of  the  hypophy- 
seal-adrenal  axis  by  nonspecific  stress.  A  prelimi- 
nary assessment  of  adrenal  and  thyroid  function 
was  conducted  in  150  mallard  ducklings  chronical- 
ly exposed  to  various  dietary  quantities  of  crude 
oil.  The  diets  consisted  of  untreated  mash,  mash 
mixed  with  0.150  percent  South  Louisiana  crude 
oil,  and  mash  mixed  with  0.015,  0.150,  and  1.500 
percent  Alaska  Prudhoe  Bay  crude  oil.  Blood  sam- 
ples were  collected  from  the  ducks  after  6,  12,  and 
18  weeks  of  the  dietary  treatments.  At  week  6,  the 
plasma  corticosterone  values  from  birds  in  the 
0.150  percent  South  Louisiana  crude  oil  and  the 
0.015  percent  Prudhoe  Bay  crude  oil  treatment 
groups  were  similar  to  control  group  levels;  how- 
ever, at  weeks  12  and  18  mean  plasma  corticoster- 
one concentrations  in  these  treatment  groups  ap- 
peared to  be  somewhat  reduced.  Dietary  exposure 
to  the  higher  levels  of  Prudhoe  Bay  crude  oil 
uniformly  reduced  mean  corticosterone  values  at 
all  sampling  times.  Plasma  thyroxine  concentra- 
tions were  not  significantly  altered  in  ducks  in  any 
of  the  treatment  groups.  Although  the  aliphatic 
components  quantified  in  the  crude  oils  were  rela- 
tively similar  in  concentration,  the  concentrations 
of  aromatics  which  were  analyzed  were  generally 
greater  in  the  Prudhoe  Bay  samples  than  in  the 
South  Louisiana  crude  oil,  perhaps  accounting  for 
the  differences  in  the  effects  of  equal  concentra- 
tions of  the  two  crude  oils  on  corticosterone  levels. 
The  observed  alteration  in  corticosterone  concen- 
tration could  reduce  the  tolerance  of  the  ducks  to 
temperature  and  dietary  fluctuations  in  the  envi- 
ronment. The  disparity  between  the  findings  of  no 
major  change  in  thyroid  function  in  this  study  and 
earlier  findings  of  increased  thyroid  activity  in 
externally  contaminated  birds  emphasizes  the  dif- 
ferential side  effects  of  these  two  modes  of  con- 
tamination in  mallard  ducks.  (Carroll-FRC) 
W81-04571 


CHLOROPHYLL-PHOSPHORUS  RELATIONS 
IN  INDIVIDUAL  LAKES.  THEIR  IMPOR- 
TANCE TO  LAKE  RESTORATION  STRATE- 
GIES, 

Minnesota  Univ.,  Minneapolis.   Limnological  Re- 
search Center. 
V.  H.  Smith,  and  J.  Shapiro. 

Environmental  Science  and  Technology,  Vol  15, 
No  4,  p  444-451,  April,  1981.  10  Fig,  2  Tab,  42  Ref 

Descriptors:  *Lake,  *Eutrophication,  *Nutrients, 
Phosphorus  compounds.  Chlorophyll,  Algae, 
Model  studies,  Phytoplankton,  Aquatic  life.  Water 
pollution  effects,  Water  pollution  control. 


Analysis  of  published  data  on  the  relationship  be- 
tween algal  biomass  and  nutrient  reduction  in  lakes 
confirms  that  reductions  in  total  phosphorus  con- 
centrations produce  consistent  declines  in  chloro- 
phyll. Therefore,  phosphorus  reduction  is  the  key 
to  lake  restoration.  This  contradicts  the  conclu- 
sions of  the  threshold  model  developed  from  the 
National  Eutrophication  Survey,  1972-75,  which 
predicts  that  chlorophyll  production  will  not  de- 
cline until  a  threshold  concentration  of  phosphorus 
is  reached.  One  problem  with  this  model  is  that  too 
few  data  points  were  obtained  during  the  summer 
months  when  chlorophyll  response  is  most 
marked.  The  authors  urge  caution  in  using  models 
at  their  present  stage  of  development.  Some  of  the 
1 6  lakes  to  which  the  model  was  applied  responded 
uniquely,  suggesting  that  not  all  lakes'  responses 
may  be  accurately  predicted  using  current  global 
eutrophication  models.  In  most  cases,  reducing  P 
concentration  by  such  control  measures  as  nutrient 
dilution,  nutrient  inactivation  with  sodium  alumi- 
nate,  or  diversion  of  waste  water  effluent  produced 
an  immediate  reduction  in  chlorophyll  a  level. 
(Cassar-FRC) 
W81-04580 


THE  SUDD  AS  A  WETLAND  ECOSYSTEM 
AND  THE  JONGLEI  CANAL  PROJECT, 

Jonglei  Canal  Project,  Khartoum  (Sudan). 

A.  A.  Tahir. 

Water  Supply  and  Management,  Vol  4,  No  1/2,  p 

53-54,  1980.  5  Ref 

Descriptors:  *Canals,  •Irrigation  water,  'Social  as- 
pects, 'Wetlands,  'Environmental  effects,  'Jonglei 
Canal  Project,  Sudan,  Ecology,  Water  resources 
management.  Balance  of  nature,  Surface  drainage. 
Sudd,  Inland  waterways.  Groundwater,  Swamps, 
Aquatic  environment.  Ecosystems. 

Environmentalists'  objections  to  the  Jonglei  Canal 
Project,  Sudan,  are  answered.  This  canal,  which 
will  drain  about  10%  of  the  present  Sudd  swamp 
area,  should  have  no  effect  on  rainfall.  Crossing 
points  for  cattle  and  people  and  watering  points 
will  be  provided.  The  effects  of  man's  activities  are 
minor  compared  with  natural  fluctuations  in  the 
swamp's  water  level.  Groundwater  in  the  Nubian 
Sandstone  Aquifer  should  not  be  depleted;  in  fact, 
water  quality  will  improve  because  of  additional 
recharging.  The  Project  is  expected  to  improve  the 
quality  of  life  and  the  economy  in  the  area,  provid- 
ing irrigation  water,  flood  control,  and  a  navigable 
waterway.  (Cassar-FRC) 
W8 1-04606 


OIL  POLLUTION  STUDIES  IN  SOUTH 
AFRICA, 

Sea  Fisheries  Inst.,  Sea  Point  (South  Africa). 
P.  Chapman,  and  R.  J.  Watling. 
South  African  Journal  of  Science,  Vol  76,  No  12,  p 
534-535,  December,  1980.  3  Fig,  7  Ref 

Descriptors:  'Oil  pollution,  'Oil  spills,  'Water  pol- 
lution effects,  Environmental  effects,  Dispersants, 
Oil  tankers,  Toxicity,  Aquatic  life,  'South  Africa. 

Oil  pollution  problems  and  their  solutions  for  the 
South  African  shipping  lanes  are  discussed,  and  a 
research  program  designed  to  determine  the  move- 
ment and  effects  of  oil  slicks  is  described.  South 
Africa  tried  to  restrict  oil  tankers  to  a  specific 
shipping  lane,  but  accidents  caused  that  policy  to 
be  abandoned.  Two  tugs  are  operated  by  the  De- 
partment of  Transport,  equipped  to  act  as  both 
search  platforms  and  dispersant  dispensing  vessels. 
A  severe  spill  in  1977  led  the  government  to  see 
that  very  little  was  known  about  spills  and  their 
effects  on  biota.  Thus,  the  National  Oil  Research 
Programme  was  set  up;  tests  on  the  toxicity  of  oils 
and  oil  dispersants  are  now  being  carried  out. 
Continuous  flow  experiments  have  been  designed 
to  test  the  accumulation  and  toxicity  of  oil  and 
dispersants  on  commercially  valuable  species  in- 
cluding the  crayfish,  Jasus  lalandii.  The  effects  of 
oil  on  sea  birds,  particularly  the  Jackass  penguin, 
Spheniscus  demersus,  will  be  investigated.  Also, 
the  effects  of  oil  on  estuarine  ecosystems  will  be 
studied  in  the  field  and  in  the  lab.  (Small-FRC) 
W81-04611 


CHANGES  IN  STANDING  CROP  AND  PHO- 
TOSYNTHETIC  RATE  ATTENDANT  ON  THE 
FILM  DEVELOPMENT  OF  PERIPHYTON  IN 
A  SHALLOW  EUTROPHIC  RIVERdN  JAPA- 
NESE), 

Tokyo  Metropolitan  Univ.  (Japan).  Dept.  of  Biol- 
ogy 

M.  Aizaki. 

Japanese  Journal  of  Limnology,  Vol  41,  No  4,  p 
225-234,  October,   1980.   13  Fig,   1  Tab,  22  Ref 

Descriptors:  'Standing  crops,  'Bacteria,  'Photo- 
synthesis, Sessile  algae,  Periphyton,  Rivers,  'Eu- 
trophication, Heterotrophic  bacteria.  Microorgan- 
isms, Water  pollution  effects,  'Tamagawa  river, 
Japan,  Aerobic  bacteria,  Aquatic  plants.  Produc- 
tivity. 

Film  development  of  periphyton  wqs  investigated 
using  artificial  substrates  in  shallow  eutrophic 
waters  of  the  Tamagawa  River,  Japan.  The  pio- 
neer colonizers  were  bacteria.  Algae  joined  the 
community  after  bacteria  were  established,  after 
about  1  week.  In  the  mature  stage  algae  were 
dominant,  80%  at  maximum  and  50-70%  of  carbon 
weight  under  average  spring  conditions.  There 
were  10  million  to  1  billion  cells  per  sq  cm  of 
aerobic  heterotrophic  bacteria,  including  some  sul- 
fate reducers,  at  the  mature  stage.  Photosynthetic 
rates  of  sessile  algae  varied  from  3-20  mg  oxygen 
per  mg  chlorophyll  a  per  hour  in  the  early  stage  to 
1-3  mg  oxygen  per  mg  chlorophyll  a  per  hour  in 
the  mature  stage.  The  photosynthetic  rate  de- 
creased drastically  just  before  periphyton  exfolia- 
tion occurred  at  around  42  days.  (Cassar-FRC) 
W8 1-04630 


THE  EFFECTS  OF  THE  LAND  RECLAMA- 
TION AND  FRESHENING  PROJECT  ON  THE 
WATER  ENVIRONMENT  IN  LAKE  NAKAN- 
OUMI-THE  PRIOR  INVESTIGATION  AND 
ITS  PROBLEMSdN  JAPANESE), 
Shimane  Univ.,  Matsue  (Japan).  Dept.  of  Agricul- 
tural Chemistry. 

For   primary  bibliographic  entry  see  Field  6G. 
W8 1-04631 


REGULATION  OF  ENVIRONMENTAL  POL- 
LUTANTS: INTRODUCTORY  REMARKS, 

Health  Effects  Research  Lab.,  Research  Triangle 

Park,  NC. 

S.  S.  Sandhu. 

Environmental  Health  Perspectives,  Vol  37,  p  1-3, 

January,  1981. 

Descriptors:  'Environmental  effects,  'Bioassay, 
'Carcinogens,  Water  pollution  effects.  Pesticides, 
Air  pollution  effects.  Monitoring,  Toxins,  Waste 
disposal,  Bioindicators,  Phytotoxicity,  Hazardous 
materials,  Testing  procedures. 

The  long-term  effects  of  atmospheric  and  water 
pollution  and  the  use  of  pesticides  on  crops  and 
food  products  are  not  fully  understood.  Industrial- 
ized countries  are  faced  with  the  management  of 
toxic  waste  products,  and  scientists  must  find  ways 
to  evaluate  toxic  substances  for  mutagenic  and 
carcinogenic  effects.  Over  70,000  chemical  com- 
pounds are  in  common  use.  Billions  of  gallons  of 
industrial  effluents  are  discharged  to  our  lakes, 
rivers  and  oceans  each  year.  Since  1970,  the  Envi- 
ronmental Protection  Agency,  has  been  responsi- 
ble for  the  control  of  environmental  pollutants. 
Efforts  have  been  made  to  coordinate  research  and 
regulatory  activities  of  federal  agencies  which  con- 
trol hazardous  substance.  To  determine  whether  a 
substance  can  cause  cancer,  traditional  epidemi- 
ological studies,  animal  bioassays,  and  short-term 
tests  are  utilized.  Environmental  monitoring  meth- 
ods are  needed  that  assess  the  interactions  of  com- 
plex chemical  mixtures.  Efforts  are  being  made  to 
establish  plant  systems  as  valid  monitoring  mecha- 
nisms for  mutagens.  The  advantages  of  using  plants 
as  screening  systems  for  environmental  pollutants 
are  numerous.  Plants  can  also  be  used  for  in  situ 
environmental  monitoring  and  provide  an  inexpen- 
sive way  of  studying  the  chronic  effects  of  pollu- 
tion. (Geiger-FRC) 
W8 1-04635 
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GERMINAL   CELL   MUTAGENESIS   IN   SPE- 
OALLY  DESIGNED  MAIZE  GENOTYPES, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  5A. 
W81-04636 


INFLUENCES  OF  SEWAGE  AND  TRADE  EF- 
FLUENT DISCHARGES  ON  WATER  RE- 
SOURCES, 

Anglian  Water  Authority  (England). 

P.  J.  Matthews. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

1,   p   35,   37-40,   January,    1981.    1   Tab,    13   Ref 

Descriptors:  'Catchment  areas,  'Water  pollution, 
•Water  quality  management.  Water  quality.  Water 
pollution  prevention.  Water  pollution  control.  In- 
dustrial wastes.  Effluents,  Municipal  waste  water. 
Aquifers,  River  basins.  Toxicity,  Planning,  Great 
Britain. 

The  abstraction  of  water  for  potable  purposes  is 
used  to  demonstrate  the  nature  of  the  problems  and 
policies  in  water  resource  quality  management. 
Management  of  the  interrelated  effects  of  dis- 
charges of  trade  and  sewage  effluents  and  of  dif- 
fuse sources  such  as  rainfall,  contaminated  surface 
water,  and  natural  organic  matter,  is  best  effected 
through  catchment  models.  The  concept  of  catch- 
ment planning  is  one  which  should  help  to  mini- 
mize the  potential  effects  of  long  and  short  term 
pollution.  This  concept  includes  the  derivation  of 
consent  limits,  application  of  development  restric- 
tions, financial  investment  in  water  and  sewage 
treatment,  and  integrated  monitoring  programs. 
Such  catchment  planning  requires  a  comprehen- 
sive knowledge  of  the  toxicology  of  many  sub- 
stances, and  it  would  therefore  seem  logical  to 
maintain  and  improve  regional  and  national  data 
banks.  A  knowledge  of  the  storage  of  bulk  chemi- 
cals in  the  catchment  is  also  very  useful.  In  the 
past,  not  all  direct  abstraction  points  were  pro- 
vided with  bankside  storage,  but  consideration  is 
being  made  for  such  provision  at  new  works. 
Direct  river  abstraction  points  are  particularly  sus- 
ceptible to  hazards  arising  from  short  term  pollu- 
tion, as  well  as  being  affected  by  such  long  term 
pollution  as  nitrate.  In  both  instances,  adequate 
plant  water  treatment  works  should  be  provided  to 
deal  with  the  potential  hazards  arising  in  a  particu- 
lar catchment.  Several  brief  case  histories  of  catch- 
ment planning  activities  in  Great  Britain  are  in- 
cluded. (Carroll-FRC) 
W8 1-04638 


THE  IMPACT  ON  BIRD  COMMUNITIES  OF 
THE  MODERNIZATION  OF  SEWAGE  TREAT- 
MENT WORKS, 

British  Trust  for  Ornithology  (England). 

R.  J.  Fuller,  and  D.  E.  Glue. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

1,  p  27-31,  January,  1981.  1  Fig,  2  Tab,  19  Ref 

Descriptors:  'Waste  water  facilities,  'Birds,  'Envi- 
ronmental effects.  Ecological  effects,  Wetlands, 
Lagoons,  Land  disposal.  Great  Britain. 

The  main  ornithological  characteristics  of  the  ob- 
solete sewage  farms  in  Great  Britain  are  described, 
and  the  ornithological  potential  of  modern  sewage 
works  is  discussed.  Sewage  treatment  systems  in 
Breat  Britain  have  provided  some  of  the  most 
spectacular  examples  of  birds  utilizing  human  arti- 
facts, with  specialized  communities  associating 
with  various  components  of  the  systems.  The  size 
of  the  old  sewage  farms  was  a  key  factor  to  their 
ornithological  value,  as  they  effectively  created  a 
complex  of  wet  feeding  sites  for  marsh  and  water 
birds,  combined  with  rank  herbaceous  vegetation 
which  provided  nesting  sites  for  many  species.  The 
sewage  farms  may  have  been  the  main  British 
habitats  for  some  migrant  waders  and  were  noted 
for  concentrations  of  ducks,  waders,  and  wagtails. 
The  main  ornithological  loss  resulting  from  newer 
sewage  treatment  systems  has  been  the  elimination 
of  extensive  wetland  habitats.  However,  modern 
works  do  often  attract  both  high  densities  and 
diversities  of  birds  comparable  to  those  found  in 
woodland  habitats.  Percolating  filters  seem  capable 
of  supporting  large  assemblages  of  feeding  birds 


I 


throughout  the  year  and  appear  to  be  the  major 
focal  point  for  bird  activity  around  modern  sewage 
works.  Fairly  large  populations  of  breeding  wet- 
lands birds  can  be  found  on  irrigation  plots.  The 
development  of  scrub  on  waste  ground  around  the 
treatment  plant  also  seems  to  contribute  to  interest- 
ing bird  life.  (Carroll-FRC) 
W8 1-04639 
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CONTACT  CHAMBER  AERATION  EFFECTS 
ON  EFFLUENT  DISINFECTION, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

S.  M.  Iwamoto,  M.  J.  Chun,  R.  H.  F.  Young,  and 
G.  L.  Dugan. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-23147, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Technical  Report  No  137,  March,  1981.  40  p  19 
Fig,  22  Tab.  OWRT-A-076-HI(1),  14-34-0001- 
9013,0113. 

Descriptors:  'Chlorination,  'Disinfection,  'Coli- 
forms.  Aeration,  Sewage  treatment.  Mixing, 
'Hawaii,  'Chlorine  contact  chamber.  Chlorine 
dosages,  Mililani  WWTP,  Oahu. 

The  most  common  method  of  disinfecting  waste 
water  effluent  is  by  chlorination  which  destory 
pathogenic  microorganisms  in  the  waste  stream.  A 
field  study  conducted  at  at  the  Wahiawa 
Wastewater  Treatment  Plant  on  the  island  of 
Oahu,  Hawaii  was  established  to  determine  the 
effect  of  aeration  on  disinfection  efficiency  in  the 
chlorine  contact  chamber.  A  range  of  chlorine 
dosage  was  applied  to  the  waste  water  entering  the 
contact  chamber  for  aeration  rates  of  0,  2.36,  and 
4.72,  std.  m3/s  (0,  5,  and  10  std.  cfm)  of  air  .  The 
chlorine  demand  and  chlorine  requirement  of  the 
waste  water  was  then  determind  by  measuring  the 
chlorine  residual  and  fecal  coliform  concentration 
in  the  effluent  leaving  the  chlorine  contact  cham- 
ber. The  addition  of  aeration  into  the  chlorine 
contact  chamber  enhanced  the  disinfection  effi- 
ciency of  chlorine,  while  its  effect  on  chlorine 
residual  loss  in  the  contact  chamber  was  not  readi- 
ly apparent;  however,  a  greater  drop  in  the  chlo- 
rine residual  was  observed  for  higher  chlorine 
dosages  during  periods  of  aeration,  in  comparison 
to  nonaerated  conditions. 
W8 1-04305 


DENVER  TRAINS  SEWAGE  CONTROL  STAFF 
IN  COMPUTERIZED  SYSTEM, 

Metropolitan  Denver  Sewage  Disposal  District  No 

l,CO. 

J.  K.  Nelson,  and  B.  B.  Mishra. 

Water  and  Wastes  Engineering,  Vol  17,  No  3  p  21- 

22,  44,  March,  1980.  1  Fig. 

Descriptors;  'Computer,  'Automatic  control, 
'Data  processing,  'Waste  water  treatment.  Digital 
computers.  Control  systems.  Remote  control, 
Denver,  Colorado,  Operation  and  maintenance. 
Training. 

Although  digital  computers  are  commonly  used  in 
the  waste  water  treatment  field  for  data  logging 
and  processing,  process  control  is  a  relatively 
recent  application.  The  Metropolitan  Denver 
Sewage  Disposal  District  No.  1  is  successfully 
operating  a  newly  designed  direct  digital  control 
system  to  provide  closed  loop  real  time  control  for 
their  42  mgd  primary  treatment  facility  as  well  as  a 
pure  oxgen  activated  sludge  process  and  anaerobic 
digesters.  Equipment  consists  of  field  mounted  in- 
strumentation (sensors,  etc.),  panel  mounted  instru- 
mentation, remote  distributed  processors,  and  cen- 
tral control  system  (process  control  computer  and 
data  processing  computer).  In  the  22  months  of 
operation,  the  direct  digital  control  system  has 
proved  useful  in  its  dual  function-data  aquisition 
and  process  control.  Operations  personnel  have 
been  freed  from  manually  collecting  process  data 
and  can  devote  their  efforts  to  monitoring  and 
inspecting  equipment.  Although  cost  advantages  of 
the  system  are  minimal  because  more  talented  man- 
power is  required,  there  are  other  advantages:  easy 
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implementation  of  control  strategy  changes,  easy 
experimentation  with  advanced  control  techniques, 
prompt  handling  of  data  in  any  desired  format, 
central  locations,  and  low  cost  implementation  of 
computer  control  for  non-automated  processes.  A 
planned  $390,000  expansion  program  to  provide 
computer  control  for  additional  plant  processes  is 
expected  to  save  $132,000  annually.  The  controls 
system  staff  can  absorb  any  extra  duties,  and  the 
plant  operation  staff  can  be  reduced.  (Cassar-FRC) 
W81-04312 


DESIGN  OPTIMIZATION  OF  THE  CHLORIN- 
ATION PROCESS;  VOLUME  II:  COMPARI- 
SON OF  ACUTE  TOXICITY  OF  CHLORINAT- 
ED EFFLUENTS  FROM  OPTIMIZED  AND  EX- 
ISTING FACILITIES, 

California  State  Dept.  of  Fish  and  Game,  Rancho 
Cordova.  Water  Pollution  Control  Lab. 
B.  J.  Finlayson,  J.  L.  Nelson,  and  R.  J.  Hansen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 18051, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-133,  August,  1980.  122  p,  19  Fig,  6  Tab, 
23  Ref,  9  Append. 

Descriptors:  'Waste  water  treatment,  'Chlorina- 
tion, 'Disinfection,  'Toxicity,  'Effluents,  Pilot 
plants.  Design  criteria.  Ammonia,  Residual  chlo- 
rine, Water  pollution  control.  Fish. 

A  chlorine  optimization  study  was  used  to  investi- 
gate several  design  criteria  that  may  improve  the 
efficiency  of  waste  water  chlorination  systems  and 
hence,  provide  adequate  disinfection  without  ex- 
cessive chlorination  and  toxicity.  The  study  was 
conducted  onsite  at  eight  waste  water  treatment 
plants  in  northern  California.  Two  mobile  units 
were  constructed  for  the  project:  a  pilot  chlorina- 
tion plant  and  a  mobile  toxicity  testing  and  water 
quality  laboratory.  The  pilot  chlorination  plant 
tested  several  optimized  chlorination  design  crite- 
ria against  existing  waste  water  treatment  plant 
chlorination  systems.  The  mobile  laboratory  evalu- 
ated the  toxicity  of  the  optimized  and  existing 
chlorinated  effluents.  The  toxicity  to  fathead  min- 
nows and  golden  shiners  associated  with  the  exist- 
ing unchlorinated  and  dechlorinated  effluents  in- 
creased with  un-ionized  ammonia  concentrations. 
Most  of  the  toxicity  associated  with  the  unchlorin- 
ated and  dechlorinated  effluents,  however,  was  the 
result  of  an  artificial  increase  in  pH  created  by  a 
toxicity  test  design  problem.  The  optimized  chlor- 
inated effluents,  with  one  exception,  had  lower  and 
more  stable  chlorine  residuals  than  did  the  existing 
chlorinated  effluents  and  hence,  were  generally 
less  toxic.  The  toxicity  of  all  effluents  investigated 
increased  proportionately  with  increased  chlorine 
residual.  (Brambley-SRC) 
W81-04378 


EVALUATION  OF  OPERATION  AND  MAIN- 
TENANCE FACTORS  LIMITING  MUNICIPAL 
WASTE  WATER  TREATMENT  PLANT  PER- 
FORMANCE; PHASE  II, 

M  and  I,  Inc.,  Fort  Collins,  CO. 

B.  A.  Hegg,  K.  L.  Rakness,  J.  R.  Schultz,  and  L. 

D.  DeMers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-1 12864, 

Price  codes;  A08  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-129,  August,  1980.  169  p,  27  Fig,  22  Tab, 

9  Ref,  8  Append. 

Descriptors:  'Waste  water  treatment,  'Mainte- 
nance, 'Process  control,  'Waste  water  facilities, 
'Design  criteria.  Engineering  personnel.  Training, 
Aerators,  Clarifiers,  Activated  sludge  process. 
Aerobic  digestion.  Poisons. 

In  Phase  II  of  a  project  to  identify,  quantify,  and 
rank  the  causes  of  poor  performance  of  waste 
water  treatment  plants,  the  data  base  was  extended 
to  50  plants  in  nine  states.  The  identified  highest 
ranking  causes  of  limited  plant  performance  reflect 
an  inability  of  in-plant  personnel  to  optimize  proc- 
ess control  and  the  performance  of  existing  facili- 
ties. Many  design  features  also  ranked  high  among 
performance-limiting  factors  and  reflect  the  con- 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


struction  of  many  incomplete  and  marginally  oper- 
able facilities.  Inadequate  design  and  the  high  rank- 
ing of  improper  technical  guidance  concerning 
process  control  by  design  engineers,  regulatory 
personnel,  equipment  manufacturers,  training  per- 
sonnel and  other  authoritative  sources  indicate  the 
plant  performance  problem  is  not  a  uniquely  local 
problem  but  rather  industry-wide.  Findings  indi- 
cate the  performance  of  each  plant  is  typically 
limited  by  a  unique  combination  of  problems 
which  require  individual  identification  and  elimina- 
tion. The  Composite  Correction  Program  (CCP) 
introduced  and  demonstrated  in  Phase  I,  was  con- 
ducted in  Phase  II  at  selected  facilities  to  demon- 
strate improved  performance  and  to  further  illus- 
trate the  implementation  of  this  approach.  Areas  of 
special  evaluation  in  the  Phase  II  effort  include 
aerator  and  clarifier  design,  sludge  production  in 
activated  sludge  plants,  aerobic  digester  operation, 
reference  materials  used  in  treatment  plants,  opera- 
tor time  and  tasks  before  and  after  a  CCP,  and  the 
effects  of  toxic  substances  on  well-operated  treat- 
ment facilities.  (Brambley-SRC) 
W8 1-04379 


COST  COMPARISONS  OF  TREATMENT  AND 
DISPOSAL  ALTERNATIVES  FOR  HAZARD- 
OUS MATERIALS;  VOLUMES  I  AND  II, 

SCS  Engineers,  Redmond,  WA. 
W.  G.  Hansen,  and  H.  L.  Rishel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-128514, 
Price  codes;  A12  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-80-188,  February,  1981.  5  p,  3 
Tab. 

Descriptors:  'Industrial  waste  water,  *Waste 
water  treatment,  *Cost  analysis,  'Waste  water  dis- 
posal. Chemical  industry.  Electroplating,  Capital 
costs,  Maintenance  costs.  Operating  costs.  Hazard- 
ous materials.  Metal-finishing  wastes. 

Life  cycle  cost  information  is  an  important  element 
in  selecting  hazardous  waste  treatment  and  dispos- 
al technologies.  The  technologies  and  costs  of 
wastes  from  the  inorganic  chemicals  industry,  or- 
ganic chemicals  industry,  and  the  electroplating 
and  metal  finishing  industries  are  evaluated  for  16 
alternative  treatment  and  5  alternative  disposal 
methods.  Capital  and  operation/maintenance  costs 
were  calculated  for  each  process  by  using  comput- 
er models.  Final  cost  comparisons  of  treatment  and 
disposal  technologies  for  similar  waste  streams 
were  then  made.  Risks  associated  with  each  tech- 
nology were  quantitatively  assessed  in  terms  of 
susceptibility  to  catastrophic  events  unexpected 
downtime,  and  adverse  environmental  impacts. 
The  21  treatment  or  disposal  technologies  include: 
precipitation,  coagulation,  flocculation,  sedimenta- 
tion; filtration;  evaporation;  distillation;  flotation; 
oil/water  separator;  reverse  omosis;  ultrafiltration; 
chemical  oxidation/reduction;  hydrolysis;  aerated 
lagoon;  trickling  filter;  waste  stabilization  pond; 
anaeroljic  digestion;  carbon  adsorption;  activated 
sludge;  evaporation  pond;  incineration;  land  dis- 
posal; chemical  fixation;  and  encapsulation. 
(Moore-SRC) 
W81-04385 


CONTROL  STRATEGIES  FOR  THE  ACTIVAT- 
ED SLUDGE  PROCESS, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 
T.  K.  Keinath,  and  B.  S.  Cashion. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-1 10900, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-131,  August,  1980.  173  p,  56  Fig,  2  Tab,  9 
Ref,  4  Append. 

Descriptors:  'Automation,  'Activated  sludge 
process,  'Pilot  plants,  'Process  control,  'Waste 
water  treatment.  Suspended  solids.  Computer 
models,  Effluents,  Organic  matter.  Retention  time. 

Automation  of  the  activated  sludge  process  may 
provide  benefits  in  the  form  of  enhanced  treatment 
performance.  Strategies  to  control  both  mean 
solids  retention  time  and  food  to  microorganism 


ratio  were  investigated.  Two  solids  inventory  con- 
trol strategies  were  examined:  control  of  the  recy- 
cle flow  rate  when  provision  has  been  made  for  a 
fixed  volume  storage  chamber;  and  control  of  the 
recycle  flow  rate  when  provision  has  been  made 
for  a  variable  volume  storage  chamber.  Both  strat- 
egies were  evaluated  by  simulation  using  a  struc- 
tured model.  The  first  strategy  was  also  evaluated 
through  a  pilot  study  conducted  at  the  Blue  Plains 
Pilot  Waste  Treatment  Facility.  The  pilot  plant 
investigation  was  conducted  in  two  phases.  The 
first  was  an  uncontrolled  study  to  establish  base- 
line conditions.  The  second  phase  was  on  actual 
application  of  the  control  study.  Suspended  solids 
that  pass  over  the  weirs  of  secondary  clarifiers 
accounted  for  a  major  portion  of  the  total  carbona- 
ceous material  present  in  the  effluent  of  the  activat- 
ed sludge  process.  Reductions  in  soluble  organic 
material  that  were  obtained  by  solids  inventory 
control  tended  to  be  offset  by  increases  in  suspend- 
ed solids  passing  over  the  weirs  of  the  clarifier. 
Food-to-microorganism  ratio  control  had  no  over- 
all net  benefits  for  the  range  of  process  operational 
conditions  studied.  (Moore-SRC) 
W8 1-04386 


PHYSICAL  CHEMISTRY  OF  VIRUS  ADSORP- 
TION AND  DEGRADATION  ON  INORGANIC 
SURFACES;  ITS  RELATION  TO  WASTE 
WATER  TREATMENT, 

Stanford  Univ.,  CA. 
J.  P.  Murray. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 12872, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-134,  August,  1980.  78  p,  15  Fig,  16  Tab, 
78  Ref 

Descriptors;  'Enteroviruses,  'Adsorption, 
'Metals,  'Oxides,  'Waste  water  treatment.  Water 
pollution  control.  Colloids,  Physicochemical  prop- 
erties, Kinetics,  Sedimentation,  Degradation,  Ad- 
vanced waste  water  treatment.  Aluminum,  Copper 
oxide.  Manganese  dioxide.  Viruses. 

The  Derjaguin-Landan-Verwey-Overbeek-Lifshitz 
theory  of  colloid  stability  was  applied  to  adsorp- 
tion of  poliovirus  on  oxide  surfaces  common  in  soil 
and  aquatic  environments.  Excellent  agreement 
was  found  between  colloid  stability  theory  and 
adsorption  free  energies  calculated  from  mass- 
action  principles.  Colloid  stability  theory  now  pro- 
vides an  organized  frame  of  reference  with  which 
to  understand  virus  adsorption  in  the  environment. 
On  some  surfaces,  notably  beta-manganese  dioxide, 
cupric  oxide  and  aluminum  metal,  kinetic  analysis 
of  data  from  multiple  extractions  and  sedimenta- 
tion analysis  reveals  that  virus  was  actually  de- 
graded by  adsorption.  A  column  experiment  also 
indicated  that  aluminum  metal  also  effectively  de- 
graded virus  in  the  presence  of  secondary  waste 
water  effluent.  Adsorption  by  aluminum  metal  was 
not  inhibited  by  constituents  of  the  secondary  ef- 
fluent, and  was  more  effective  than  granular  acti- 
vated carbon.  It  appears  to  have  good  potential  for 
eventual  use  in  advanced  water  and  waste  water 
treatment  systems.  (Brambley-SRC) 
W81-04387 


EFFECTS  OF  WATER  CONSERVATION  IN- 
DUCED WASTE  WATER  FLOW  REDUCTION, 
A  PERSPECTIVE, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. 

For  primary  bibliographic  entry  see  Field  3D. 
W8 1-04389 


THE  REMOVAL  OF  METALS  AND  VIRUSES 
IN  ADVANCED  WASTE  WATER  TREATMENT 
SEQUENCES, 

Texas  A  and  M  Univ.,  College  Station. 

S.  E.  Esmond,  A.  C.  Petrasek,  Jr.,  H.  W.  Wolf,  and 

D.  C.  Andrews. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-142630, 

Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-149,  August,  1980.  259  p,  76  Fig,  92  Tab. 


Descriptors:  'Advanced  waste  water  treatment, 
'Metals,  'Viruses,  'Boron,  Biological  waste  water 
treatment.  Bacteriophage,  Waste  water  treatment. 
Disinfection,  Chemical  treatment,  Heavy  metals, 
Chemical  coagulation. 

An  extensive  study  of  metals  and  virus  removals 
by  advanced  waste  water  treatment  processes  was 
conducted  in  Dallas,  Texas  from  June  1972 
through  December  1973.  Processes  applied  to  a 
biologically  nitrified  effluent  included  chemical  co- 
agulation with  alum  and/or  lime,  high-pH  lime 
treatment  with  and  without  recarbonation,  filtra- 
tion through  multi-  and  dual-media  filters,  and 
carbon  adsorption.  The  high-pH  lime  treatment 
with  recarbonation  provided  a  most  effective  treat- 
ment for  both  metals  removals  and  disinfection. 
Boron  surfaced  as  a  material  that  may  require 
other  means  of  control.  Although  high-pH  lime 
treatment  was  indicated  to  be  extremely  effective 
for  virus  removal  (or  inactivation),  metals  removal 
were  not  of  the  same  order  of  magnitude.  Thus, 
efforts  to  control  metals  at  points  of  discharge  are 
strongly  supported.  The  removal  of  some  metals 
by  biological  processes  appeared  to  be  influenced 
by  their  concentration.  Median  values  were  ob- 
served to  be  more  indicative  of  the  plant  processes 
than  mean  values.  Coliphages  were  observed  to 
provide  essentially  the  same  virus  removals  values 
as  polioviruses.  The  suggestion  is  made  that  all 
wastes  should  be  subject  to  biological  treatment, 
and  if  such  treatment  is  found  ineffective,  then 
other  means  of  control  are  warranted.  (Author's 
abstract) 
W81-04391 


THE  EFFECT  OF  OZONATION  OF  ORGANICS 
IN  WASTE  WATER, 

Colorado  Univ.,  Denver. 

W.  R.  Chappell,  R.  E.  Sievers,  and  R.  H.  Shapiro. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-135360, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S1-81-005,   February,    1981.   3  p. 

Descriptors:  'Ozonation,  'Waste  water  treatment, 
'Industrial  waste  water.  Organic  compounds. 
Sulfur  compounds.  Chemical  reactions.  Hydrocar- 
bons, Chemical  treatment.  Water  pollution  control. 

Alternative  methods  of  water  treatment  which 
would  reduce  the  amounts  of  potentially  harmful 
organic  chemicals  entering  potable  water  supplies 
are  being  considered,  including  ozonation.  Organic 
constituents  were  identified  in  waste  water  that 
was  treated  with  ozone  at  the  Upper  Thompson 
Sanitation  District  Treatment  Plant,  Estes  Park, 
Colorado.  The  primary  products  of  ozonation  of 
this  waste  water  were  n-alkanes  and  n-aldehydes. 
Additional  waste  water  from  this  and  other  sources 
including  paper  mills  and  chemical  manufacturing 
facilities,  was  ozonated  under  laboratory  condi- 
tions to  determine  the  chemical  effect  of  ozone 
treatment.  Sulfides,  sulfoxides,  and  phosphonate 
esters  were  destroyed  by  ozonation.  Laboratory 
studies  of  model  compounds  showed  that  caffeine 
and  other  xanthines  attacked  by  ozone  yield  tria- 
zine  and  imidazoline  derivatives.  Unsaturated  hy- 
drocarbons and  derivatives  yield  aldehydes,  al- 
kanes,  and  acids.  Sulfides  and  sulfoxides  produce 
sulfones  when  treated  with  ozone,  yet  phosphonate 
esters  are  only  partially  oxidized.  Evidence  for 
relatively  long-lived  free  radical  species  has  been 
obtained  from  samples  of  ozonated  waste  water 
under  both  treatment  plant  and  laboratory  reaction 
conditions.  (Moore-SRC) 
W8 1-04393 


A  STUDY  OF  NITRATE  RESPIRATION  IN 
THE  ACTIVATED  SLUDGE  PROCESS, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 
C.  Beer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 10991, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-154,  August,  1980.  167  p,  33  Fig,  45  Tab, 
26  Ref,  2  Append. 
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Descriptors;  *Activated  sludge  process,  *\yaste 
water  treatment,  •Nitrogen  removal,  'Denitrifica- 
tion,  Biological  waste  water  treatment,  Aerobic 
treatment.  Anaerobic  digestion,  Sludge,  Surge 
tanks,  Sedimentation. 

In  an  experimental,  570-cu  m/day  (0.15-mgd)  acti- 
vated sludge  plant  treating  domestic  waste  water 
from  a  correctional  facility,  76  to  87%  nitrogen 
removal  was  obtained  via  sludge  synthesis  and 
biological  denitrification  using  endogenous  H- 
donors  in  a  compartmentalized  reactor  with  aler- 
nating  aerobic  and  anoxic  zones.  Between  27  and 
48%  of  the  influent  nitrogen  was  removed  by 
denitrification  and  between  37  and  49%  via  sludge 
synthesis.  The  process  was  operated  for  8  mo 
under  comprehensive  analytical  control.  Ferric 
chloride  was  used  to  enhance  phosphorus  removal. 
The  lowest  winter  temperature  measured  in  the 
aeration  tank  was  15.9C.  An  in-line  surge  tank  was 
employed  for  flow  equalization.  Primary  settling 
was  not  utilized  in  the  first  5  mo  of  operation 
during  the  1974-75  winter.  A  turbid  effluent  devel- 
oped in  the  fifth  month  of  operation,  however. 
This  condition  was  finally  brought  under  control 
by  adding  primary  settling  to  the  flow  scheme  and 
dosing  ferric  chloride  to  the  influent  of  the  primary 
settler.  This  change  in  treatment  strategy  reduced 
nitrogen  removal  from  82%  to  78%  by  reducing 
sharply  the  amount  of  nitrogen  removed  via  sludge 
synthesis.  The  portion  of  nitrogen  removed  by 
denitrification  was  not  affected.  This  type  of  oper- 
ation was  used  for  3  mo. 
W8 1-04396 


CONCENTRATION  TECHNOLOGIES  FOR 
HAZARDOUS  AQUEOUS  WASTE  TREAT- 
MENT, 

Touhill,  Shuckrow  and  Associates,  Inc.,  Pitts- 
burgh, PA. 

A.  J.  Shuckrow,  A.  P.  Pajak,  and  J.  W.  Osheka. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-150583, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-81-019,  March,  1981.  5  p,  5  Fig. 

Descriptors:  'Waste  water  treatment,  'Industrial 
waste  water,  'Waste  disposal,  'Water  pollution 
control.  Waste  storage.  Groundwater  pollution, 
Leachate,  Biological  waste  water  treatment. 
Chemical  treatment.  Adsorption. 

Contamination  from  unsecured  industrial  waste 
storage  and  disposal  sites  is  widespread,  and  often 
manifests  itself  in  the  form  of  hazardous  leachates 
and  contaminated  ground  and  surface  waters.  Data 
were  compiled  on  the  performance  of  unit  process- 
es for  concentrating  hazardous  constituents  of 
aqueous  waste  streams.  Compounds  identified  in 
the  waste  streams  fell  into  one  of  12  chemical 
classes:  alcohol,  aliphatic,  amine,  aromatic,  halo- 
carbon,  metal,  miscellaneous,  PCB,  pesticide, 
phenol,  phthalate,  or  polynuclear  aromatic.  Six 
processes  were  concluded  to  have  the  greatest 
potential  range  and  immediate  applicability:  bio- 
logical treatment,  chemical  coagulation,  carbon  ad- 
sorption, resin  adsorption,  membrane  processes, 
and  stripping.  Since  it  was  evident  that  in  most 
cases  no  single  unit  process  would  be  sufficient  to 
adequately  treat  the  diverse  contamination  prob- 
lems likely  to  be  encountered,  five  process  trains 
were  selected  as  being  most  broadly  applicable  to 
the  types  of  known  contamination.  An  analysis  was 
then  performed  of  the  ability  of  each  process  train 
to  treat  each  of  three  selected  contamination  prob- 
lems. Each  of  these  process  trains  has  particular 
strengths  and  weaknesses.  One  or  more  of  these 
trains  should  be  applicable  to  most  situations  dic- 
tating concentration  treatment  of  hazardous  lea- 
chate or  contaminated  groundwater.  (Moore-SRC) 
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Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-80-207,  January,  1981.  13  p,  10 
Fig,  6  Tab. 

Descriptors:  'Land  disposal,  'Waste  water  treat- 
ment, 'Rapid  infiltration,  Waste  loading.  Nitrates, 
Chemical  oxygen  demand,  Effluent,  Phosphates, 
Bacteria,  Coliforms,  Organic  compounds. 

Historically,  land  treatment  systems  generally  have 
been  considered  acceptable  only  for  upgrading  the 
quality  of  secondary  effluent  discharges.  The  capa- 
bility of  a  rapid  infiltration  system  for  upgrading 
primary  effluent  from  a  municipal  waste  water 
treatment  plant  is  assessed,  and  compared  with  the 
performance  obtained  earlier  on  secondary  efflu- 
ent. This  was  done  by  monitoring  the  influent  and 
effluent  quality  variations  at  a  rapid  infiltration 
demonstration  facility  over  a  period  of  one  year. 
The  site  consisted  of  three  basins  ranging  in  size 
from  0.19  ha  to  0.35  ha.  In  general,  the  basins 
operated  well  during  the  entire  period  of  primary 
effluent  application.  Hydraulic  response  was  some- 
what improved  during  the  primary  study  despite 
increased  solids  loading.  As  in  previous  years,  a 
significant  leakage  of  ammonium  occurred  during 
the  winter  months.  The  pattern  of  nitrate  discharge 
was  also  unchanged  from  previous  years,  with  low 
nitrate  levels  in  the  winter  and  slug  discharges 
during  the  spring.  All  three  basins  demonstrated 
good  organic  removals  throughout  the  period  of 
primary  effluent  application.  Effluent  values  from 
COD  were  generally  in  the  8-20  mg/1  range  for 
both  study  periods.  Renovated  water  phosphate 
levels  seldom  exceeded  1.0  mg/1  during  the  pri- 
mary study.  Bacterial  removals  in  the  basins  were 
excellent,  with  fecal  coliform  removals  generally 
in  excess  of  99%.  (Moore-SRC) 
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ASSESSING  FLOTATION  BEHAVIOUR  OF 
DIFFERENT  TYPES  OF  SEWAGE  SUSPEN- 
SION, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  Gher,  and  J.  G.  Henry. 

Progress  in  Water  Technology,  Vol  12,  No  6,  p 
Tor  pi -21,  1980.  9  Fig,  11  Tab,  15  Ref. 

Descriptors:  'Flotation,  'Waste  water.  Dissolved 
oxygen.  Sludge  thickening.  Polymers,  Aeration, 
'Raw  waste  water.  Waste  water  treatment. 

Batch  and  continuous  flow  dissolved  air  flotation 
units  were  used  to  determine  the  flotation  perform- 
ance of  three  suspensions:  raw  sewage,  mixed 
liquor  from  conventional  activated  sludge,  and 
mixed  liquor  from  extended  aeration.  Float,  efflu- 
ent solids,  and  a  thickening  equation  or  thickening 
parameter  were  used  to  assess  performance.  Also,  a 
dissolved  oxygen  meter  was  used  to  give  a  volue 
for  the  air  available  for  flotation.  Batch  tests  using 
a  three  cylinder  apparatus  were  a  convenient  and 
accurate  method  for  assessing  flotation  perform- 
ance, although  predictions  of  effluent  quality  were 
often  conservative.  Polymer  addition  was  unneces- 
sary when  floating  raw  sewage,  but  was  vital  in  the 
case  of  activated  sludge  mixed  liquors.  Sludge 
thickening  with  dissolved  air  flotation  was  most 
effective  with  conventional  activated  sludge  mixed 
liquor,  although  the  best  effluent  for  this  liquor 
was  obtained  through  extended  aeration.  Hydrau- 
lic load  was  important  in  the  case  of  raw  sewage, 
and  solids  load  controlled  operation  with  activated 
sludges.  (Small-FRC). 
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TREATMENT, 

Societe    Lyonnaise    des    Eaux    et    de    I'Eclairage 

(France). 
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Descriptors:  'Adsorption,  'Bubbles,  'Dye  indus- 
try wastes.  Detergents,  'Waste  water  treatment. 
Heavy  metals.  Drinking  water.  Surfactants. 


Bubble  fractionation,  a  separation  technique  based 
on  the  adsorption  of  surface  active  compounds  on 
the  surface  of  rising  bubbles,  can  be  applied  to  the 
treatment  of  waste  waters  containing  dyes,  surfac- 
tants, or  heavy  metals  and  to  the  removal  of  micro- 
pollutants  from  drinking  water.  Systematic  separa- 
tion tests  were  carried  out  with  different  types  of 
dyes.  Also,  organic  micropollutants  of  industrial 
and  agricultural  origin  were  removed  in  continu- 
ous modes  experiments.  The  technique  was  par- 
ticularly useful  in  the  treatment  of  water  from  a 
filter  press,  and  successfully  adsorbed  dyes  and 
detergents.  In  the  production  of  drinking  water, 
the  technique  would  be  particularly  useful  in  the 
treatment  of  raw  water  containing  detergents  of  a 
maximum  concentration  of  5  to  10  mg/liter.  This 
treatment  could  be  carried  out  before  clarification, 
which  would  have  the  advantage  of  removing  part 
of  the  halomethanes  which  might  be  present  in  the 
water.  The  removal  of  heavy  metals  from  both 
drinking  water  and  waste  water  seems  possible. 
More  research  is  needed  on  this  low  cost  tech- 
nique. (Small-FRC) 
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A  GENERAL  MODEL  FOR  THE  ACTIVATED 
SLUDGE  PROCESS, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Water 
Resources  and  Public  Health  Engineering. 
P.  L.  Dold,  G.  A.  Ekama,  and  G.  R.  Marais. 
Progress  in  Water  Technology,  Vol  12,  No  6  p 
Tor  47-77,  1980.  1 1  Fig,  2  Tab,  24  Ref. 

Descriptors:  'Mathematical  models,  'Activated 
sludge  process,  'Kinetics,  Denitrification,  Respira- 
tion, Aerobic  digestion. 

Modifications  to  the  basic  kinetic  relationship  in  a 
dynamic  model  for  the  aerobic  activated  sludge 
process  are  described,  and  the  model  is  applied  to 
aerobic  single  and  series  reactor  configurations 
under  steady  and  cyclic  loading  conditions. 
Changes  made  in  the  classic  model  (Ekama  and 
Marais,  1978)  include  replacing  the  energy  require- 
ment for  adsorption  by  a  bi-substrate  hypothesis. 
Also,  the  extracellular  growth-limiting  reaction  in 
modelled  by  an  active  site  theory  and  replaces  the 
modified  Blackwell  (1971)  equation  for  synthesis  of 
stored  particulate  substrate.  A  death-generation 
concept  replaces  the  classical  endogenous  respira- 
tion concept.  The  modified  model  satisfactorily 
predicts  the  behavior  of  the  activated  sludge  proc- 
ess operating  over  a  long  range  of  process  configu- 
rations under  constant  and  cyclic  loading  condi- 
tions. When  used  to  predict  the  dynamic  behavior 
of  the  single  sludge  denitrification  process,  differ- 
ent values  are  required  for  the  kinetic  constants 
defining  the  carbonaceous  and  ammoniacal  sub- 
strate utilization  rates.  Also,  when  contact  stabili- 
zation processes  are  modelled,  a  reduction  in  the 
maximum  soluble  substrate  utilization  rate  at  20 
deg  is  necessary.  (Small-FRC) 
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THE  EFFECT  OF  PARTICULATE  ORGANIC 
MATERIAL  ON  ACTIVATED  SLUDGE  YIELD 
AND  OXYGEN  REQUIREMENT, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung  und  Gewaesserschutz,  Zurich 

(Switzerland). 

W.  Gujer. 
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Descriptors:  'Activated  sludge  process,  'Organic 
matter,  'Mathematical  models.  Degradation,  De- 
composition, Particulate  matter. 

A  model  of  the  activated  sludge  process  was  devel- 
oped which  takes  into  account  the  removal  of 
soluble  as  well  as  particulate  organic  material.  Par- 
ticulate organic  material  in  primary  effluent  of 
domestic  waste  water  treatment  plantas  in  rapidly 
taken  up  into  the  activated  sludge,  but  degradation 
is  quite  slow.  This  slow  degradation  rate  increases 
the  activated  sludge  yield  coefficient  and  conse- 
quently depresses  oxygen  requirements.  The  diur- 
nal variation  of  oxygen  requirements  is  dampened 
by  the  particulate  biodegradable  material.  By  in- 
cluding a  particulate  organic  fraction  in  activated 
sludge  data  analysis,   the  possibility  of  applying 
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data  to  a  broader  spectrum  of  problems  is  realized. 
Only  careful  experiments  based  on  mass  balance 
concept  allow  estimation  of  the  degradation  rate  of 
particulate  organic  material.  This  model  yielded  a 
good  approximation  of  experimental  data,  but  in 
reality  particulate  organic  materials  are  degraded 
at  a  variety  of  rates,  not  a  constant  rate.  (Small- 
FRC) 
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EVALUATION  OF  OPERATIONAL  BENEFITS 
TO  THE  ACTIVATED  SLUDGE  PROCESS 
USING  STEP  FEED  CONTROL  STRATEGIES, 

Vandkvalitetsinstituter,  Hoersholm  (Denmark). 
P.  E.  Sorensen. 

Progress  in  Water  Technology,  Vol  12,  No  6  p 
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Descriptors:  *Control  systems,  *Activated  sludge 
process,  'Aeration,  Waste  water  treatment,  Analog 
models.  Automation,  Computer,  Dissolved 
oxygen.  Performance  evaluation. 

Effluent  quality  control,  energy  savings,  and  re- 
duced excess  sludge  production  may  result  from 
control  of  the  waste  water  feed  distribution  to  the 
aeration  tank  in  the  activated  sludge  process.  In- 
vestigations were  carried  out  at  two  large  parallel 
pilot  plants,  one  of  which  was  automated  and  one 
was  not.  Aeration  control  was  affected  by  using  an 
analog  dissolved  oxygen  controller  to  adjust  the 
blower  rotation  speed  in  order  to  maintain  constant 
dissolved  oxygen.  The  step  feed  control  system 
was  designed  to  use  the  blower  rpm  as  a  signal  for 
automatic  adjustment  of  the  waste  water  feed  dis- 
tribution pattern  to  the  aeration  tank.  Experiments 
were  conducted  at  different  F/M  ratios,  and  the 
data  was  used  to  calibrate  a  model  of  the  system. 
The  plant  operator  was  able  to  match  the  effluent 
quality  to  the  conditions  of  the  receiving  water 
using  BOD  measurements.  Air  flow  rate  was  used 
as  the  signal  when  dissolved  oxygen  was  con- 
trolled. Accuracy  was  maintained  only  when  a 
computer  was  used  to  compose  the  optimal  step 
feed  control  strategy.  The  impact  on  oxygen  con- 
sumption and  excess  sludge  production  was  esti- 
mated for  different  feed  patterns  and  different  con- 
trolled BOD  levels.  (Small-FRC) 
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PHYSICO-CHEMICAL  TREATMENT  OF 
WASTE  WATER-CONTROL  OF  REAGENT 
ADDITIONS  BY  POLLUTIONAL  LOAD  TO  BE 
TREATED, 

Laboratoire  Central  des  Fonts  et  Chaussees,  Paris 

(France). 
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Descriptors:  *Waste  water  treatment,  *Floccul- 
tion,  *Turbidity,  Flow  rate.  Sewage  treatment. 
Water  pollution.  Chemical  oxygen  demand.  Flow- 
meters, Pilot  plants,  *Physicochemical  treatment. 

Automated  addition  of  flocculant  in  waste  water 
treatment  was  studied  over  a  month  period.  Two 
types  of  control  were  compared.  One  method  in- 
troduced flocculant  in  proportion  to  flow  rate,  and 
the  second  added  flocculant  according  to  the  pol- 
lution load  as  continuously  measured  by  turbidi- 
meter. The  second  method,  based  on  pollutional 
load,  achieved  at  73%  efficiency  (range  69-78%) 
using  an  average  88  mg  per  liter  reagent  at  Pilot 
Station  A  and  a  64%  efficiency  (range  38-79%) 
using  an  average  81  mg  per  liter  reagent  at  Pilot 
Station  B.  The  first  method,  based  on  flow  rate, 
consumed  an  average  105  mg  per  liter  reagent  for 
an  average  64%  efficiency.  In  preliminary  studies, 
turbidity  correlated  with  other  pollution  param- 
eters-COD  and  suspended  matter.  Flocculation  jar 
tests  established  the  appropriate  dose  of  chemical 
to  be  added.  Flocculants  were  chlorinated  ferrour 
sulfate,  a  mineral  flocculant,  and  an  anionic  poly- 
mer. The  automated  equipment  consisted  of  a  tur- 
bidimeter and  flow  delivering  voltages  varying 
between  0  and  100  mV,  which  were  amplified  and 
used  to  operate  a  dosing  pump.  (Cassar-FRC) 
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FLOCCULATION  OF  WASTE  EMULSIONS 
USING  POLYELECTROLYTES, 

Swedish  Inst,  for  Surface  Chemistry,  Stockholm. 
D.  Axberg,  A-M.  Wennerburg,  and  P.  Stenius. 
Progress  in  Water  Technology,  Vol  12  No  6,  p 
Tor  371-384,  1980.  10  Fig,  2  Tab,  9  Ref 

Descriptors:  *Oil  wastes,  'Polyelectrolytes,  'Floc- 
culation, Surfactants,  Emulsions,  Turbidity, 
•Waste  water  treatment.  Organic  wastes,  Emulsifi- 
ers,  Ions,  Polymers,  Organic  compounds,  Chitosan. 

Three  cationic  polyelectrolytes  (Zetag  92,  Polymin 
SN,  and  Chitosan)  were  used  to  flocculate  dilute 
oil/water  emulsions  of  soybean  oil,  typical  of 
waste  water  from  the  edible  fats  industry.  Opti- 
mum floe  formation  depended  on  structure  and 
charge  density  of  the  polyelectrolyte,  emulsifier 
concentration,  alkyl  chain  length,  and  ionic 
strength.  Although  all  three  polyelectrolytes 
formed  floes,  Chitosan  produced  the  strongest  and 
largest  floes  with  a  smaller  dose  than  the  other 
materials.  Increasing  the  soybean  oil  level  from 
1000  to  4000  ppm  increased  the  optimum  dose  10- 
12  times.  To  test  the  effect  of  alkyl  chain  length  on 
optimum  dose,  a  series  of  alkyl  sulfate  emulsifiers 
with  chain  lengths  of  CIO,  12,  and  14  were  inter- 
acted with  Chitosan  in  oil  emulsions.  Theoptimum 
dose  of  polyelectrolyte  increased  with  chain 
length-ClO,  3  ppm;  C12,  50  ppm;  and  C14,  120 
ppm.  Addition  of  NaCl  broadened  the  range  of 
large  floe  formation  for  CI 2,  but  drastically  in- 
creased the  required  dose  of  Chitosan  for  C14. 
Under  optimum  conditions,  turbidity  of  the  oil 
emulsion  was  decreased  by  better  than  99.5%.. 
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THE  USE  OF  FLOW  CONTRACTIONS  TO  IM- 
PROVE CLARIFIER  PERFORMANCE, 

Waterloo  Univ.  (Ontario).  Dept.  of  Chemical  En- 
gineering. 

P.  L.  Silverston,  J.  F.  Cordoba-Molina,  and  R.  R. 
Hudgins. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  385-394,  1981.  3  Fig,  2  Tab,  10  Ref 

Descriptors:  *Clarification,  *Waste  water  treat- 
ment, 'Flow  control.  Clarified  waste  water, 
Chemical  precipitation.  Filtration,  Flow  character- 
istics. Hydraulics,  Flow  pattern.  Flow  resistance. 

Stratified  flow  theory  is  used  to  explain  previously 
observed  effects  in  clarifiers.  Clarifier  performance 
could  be  improved  through  the  use  of  flow  con- 
tractions that  suppress  internal  waves  and  promote 
more  uniform  flow  in  the  clarifier  basin.  The  ex- 
periments undertaken  are  in  line  with  the  hypoth- 
esis of  mixing  induced  by  internal  waves.  The 
effect  of  flow  contractions  on  solids  removal  in  a 
clarifier  was  examined.  Improvements  from  5  to 
15%  were  obtained  in  the  fractional  removal  of 
solids.  This  means  that  there  will  be  a  large  de- 
crease in  the  discharge  of  suspended  solids  over 
clarifier  weirs,  or  large  increases  in  the  capacity  of 
the  clarifier  for  the  same  degree  of  solids  removal. 
These  findings  suggest  a  new  approach  to  clarifier 
design  and  offer  a  class  of  techniques  to  produce 
better  performance  in  both  new  and  already-in- 
service  units.  (Baker-FRC) 
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PILOT  PERFORMANCE  OF  DEEP  U-TUBES, 

Drexel  Univ.,  Philadelphia,  PA. 

R.  E.  Speece,  D.  Gallagher,  C.  Krick,  and  R. 

Thompson. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
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-(-escriptors:  'Aeration,  'Waste  water  treatment, 
Oxidation,  Cost  analysis,  Dissolved  oxygen.  Ab- 
sorption, Accumulation. 

This  study  determined  the  increase  in  dissolved 
oxygen,  the  oxygen  absorption  efficiency  and  the 
head  loss  across  a  0.1  m  diameter  U-tube  for  the 
following  parameters:  Velocity  of  0.9,  1.4,  l,8m/s; 
depth  of  12,  30,  61,  103  m;  oxygen  of  4,  7  1/2,  25% 
oxygen/water  ratio:  and  air  at  5,  15,  25%  air/ 
water  ratio.  The  U-tube  proved  to  be  an  effective 
oxygen  absorption  system  at  depths  of  30  and  60 
m.  At  deeper  ranges  of  103  m  very  little  increase  in 


dissolved  oxygen  concentrations  was  noted. 
Oxygen  absorption  at  90%  efficiency  could  not  be 
achieved  in  a  103  m  deep  U-tube  even  though  the 
injection  gas  ratio  was  less  than  1%.  At  these  low 
gas/water  ratios,  there  would  be  no  effervescent 
loss  of  dissolved  gas.  For  water  containing  surfac- 
tants, the  oxygen  absorption  efficiencies  would  be 
even  lower.  The  findings  suggest  that  optimal 
oxygen  transfer  to  tap  water  from  air  in  deep  U- 
tubes  occurs  at  about  40  to  60  m,  with  a  nominal 
water  velocity  in  excess  of  2  m/s  and  15%  air/ 
water  ratio.  With  oxygen  injection,  optimal  oxygen 
transfer  to  tap  water  occurred  at  25  to  60  m  with  a 
nominal  water  velocity  in  excess  of  2  m/s  and  15% 
air/water  ratio.  With  oxygen  injection,  optimal 
oxygen  transfer  to  tap  water  occurred  at  25  to  60 
m  with  a  nominal  water  velocity  in  excess  of  2  m/s 
and  25%  oxygen/ water  ratio.  (Baker-FRC) 
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DEVELOPMENT  AND  APPLICATION  OF  A 
TECHNIQUE  FOR  DETERMINATION  OF  THE 
MOLECULAR  MASS  DISTRIBUTION  OF  OR- 
GANIC COMPOUNDS  IN  WATER, 

Water    Research    Commission,    Pretoria    (South 

Africa). 

O.  O.  Hart. 
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Descriptors:  'Monitoring,  'Organic  compounds, 
'Waste  water  treatment.  Reclaimed  water.  Water 
reuse.  Waste  water  renovation,  Chlorination,  Acti- 
vated carbon,  Ozonation,  Water  treatment. 

A  technique  was  investigated  for  determining  the 
molecular  mass  distribution  of  organic  compounds 
in  water  so  that  the  effectiveness  of  the  unit  proc- 
esses for  removing  organic  compounds  could  be 
determined,  the  break-through  after  active  carbon 
adsorption  of  any  group  of  compounds  could  be 
detected,  and  specific  groups  of  compounds  with 
possible  health  hazard  implications  might  be 
tracked  more  closely.  The  application  of  the  tech- 
nique was  tested  by  comparing  two  operational 
configurations  of  a  water  reclamation  plant,  break- 
point chlorination  as  opposed  to  ozonation  for 
disinfection.  The  group  of  molecules  with  an  ap- 
parent molecular  mass  range  of  330  to  780  g/mol 
represented  the  largest  percentage  of  total  organic 
carbon  in  the  water  coming  from  all  the  processes 
of  the  water  reclamation  plant.  This  group  of 
molecules  was  virtually  unaffected  by  breakpoint 
chlorination,  ozonation  or  active  carbon  adsorp- 
tion. It  was  concluded  that  the  molecular  mass 
distribution  pattern  of  organic  material  in  water  is 
a  good  indicator  of  the  effect  of  various  unit  proc- 
esses on  spcific  molecular  mass  groups.  (Baker- 
FRC) 
W8 1-04420 


STUDY  OF  PARTIALLY  NEUTRALIZED 
AQUEOUS  ALUMINUM  CHLORIDE  SOLU- 
TIONS: IDENTIFICATION  OF  ALUMINUM 
SPECIES  AND  RELATION  BETWEEN  THE 
COMPOSITION  OF  THE  SOLUTIONS  AND 
THEIR  EFFICIENCY  AS  A  COAGULANT, 
Centre  de  Recherche  sur  la  Valorisation  des  Min- 
erals, Nancy  (France). 

J.  Y.  Bottero,  fJ.  E.  Poirier,  and  F.  Fiessinger. 
Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  601-612,  1981.  11  Fig,  2  Tab,  17  Ref 

Descriptors:  'Coagulation,  'Waste  water  treat- 
ment. Water  treatment.  Chlorides,  Aluminum, 
Chemical  coagultion,  'Aluminum  chloride  solu- 
tions. 

Aluminum  chloride  solutions  with  various  aging 
times  and  degrees  of  neutralization  were  prepared. 
Active  species  were  then  identified.  Attempts  were 
made  to  relate  the  species  present  to  their  efficien- 
cy for  the  coagulation  of  bentonite  suspensions. 
The  higher  the  degree  of  neutralization,  the  more 
efficient  was  the  coagulation  activity.  Efficiency 
was  also  improved  by  aging  the  solutions  up  to  24 
hr.  A  polymer  with  13  atoms  of  aluminum  was 
identified,  but  the  solution  efficiency  seemed  to  be 
mainly  related  to  the  presence  of  gel-like  particles 
of  Al(OH)3  with  a  size  in  the  range  of  200  Ang- 
stroms. By  adjusting  the  preparation  conditions,  it 
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would  thus  seem  possible  to  optimize  the  efficiency 
of  aluminum  chloride  coagulant  solutions.  (Baker- 
FRC) 
W8 1-04422 


ACTIVATED  CARBON  PROCESSES  FOR  THE 
TREATMENT  OF  CHROMIUM  (VD-CONTAIN- 
ING  INDUSTRIAL  WASTE  WATERS, 

Delaware  Univ.  Newark.  Dept.  of  Civil  Engineer- 
ing. 

A.  R.  Bowers,  and  C.  P.  Huang. 
Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  629-650,  1981.  13  Fig,  4  Tab,  35  Ref 

Descriptors:  'Activated  carbon,  •Chromium, 
•Waste  water  treatment,  Metal-finishing  wastes. 
Metallurgy,  Metals,  Heavey  metals.  Adsorbents, 
Pigments,  Tannery  wastes,  'Industrial  wastes. 

Various  systems  were  examined  for  their  abilities 
to  remove  chromium  (VI)  from  the  metallurgical 
and  metal  finishing  industries,  with  other  contribu- 
tors to  the  problem  being  pigment  manufacturers, 
leather  tanneries  and  industries  employing  chromi- 
um compounds  as  corrosion  inhibitors  in  cooling 
and  boiler  water.  The  use  of  activated  carbon  to 
remove  chromium  (VI)  is  a  complicated  process 
involving  adsorption  and  reduction  of  CR(VI)  and 
precipitation  and/or  adsorption  of  Cr(III).  Al- 
though mixed  batch  reactors,  CFSTR  reactors  and 
packed  columns  can  be  manipulated  through 
design  and  operation  to  accomplish  the  desired 
degree  of  total  chromium  removal,  it  appears  that 
rotating  granular  carbon  disks  show  great  promise 
as  a  simple,  effective  and  economical  treatment 
system  for  total  chromium  removal.  The  major 
merits  of  a  rotating  activated  carbon  disk  include 
the  fact  that  no  further  activated  carbon  separation 
is  needed,  as  the  activated  carbon  is  already  sepa- 
rated from  the  solution,  that  the  operational  ar- 
rangements for  pH  adjustment  and  Cr(III)  removal 
are  not  needed,  and  that  the  system  is  economical- 
ly comparable  to  a  packed  column  treatment 
system.  (Baker-FRC) 
W8 1-04424 


THE  REMOVAL  OF  NITROGEN  FROM  AN 
INORGANIC    INDUSTRIAL    EFFLUENT    BY 
MEANS  OF  INTENSIVE  ALGAL  CULTURE, 
AECI    Ltd.,    Johannesburg   (South   Africa).    Re- 
search Dept. 

F.  Hendricks,  and  J.  Bosman. 
Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  651-665,  1981.  5  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Nitrogen  removal,  *Algal  growth, 
•Waste  water  treatment.  Nitrogen,  Industrial 
wastes.  Algal  harvesting.  Reclaimed  water.  Waste 
water  renovation.  Water  use,  Denitrification, 
Aquaculture. 

This  paper  deals  with  the  first  phase  of  the  devel- 
opment of  an  algal  process  for  treatment  of  an 
inorganic  nitrogenous  effluent.  The  waste  water  at 
the  Modderfontein  nitrogen  complex  originates 
from  boiler  water  blowdowns,  storm  water,  cool- 
ing water  purges  and  plant  washings.  This  effluent 
combines  with  an  incoming  fresh  water  stream  and 
follows  a  natural  watercourse  including  two  stor- 
age dams  before  discharging  into  the  river.  The 
sencond  storage  dam  is  suitable  for  biological  treat- 
ment. The  study  showed  the  multistage  algal  cul- 
ture system  to  be  a  technically  feasible  approach  to 
nitrogen  removal.  There  is  an  optimum  economic 
balance,  however,  between  the  cost  of  interstage 
harvesting  for  a  multistage  process  and  the  cost  of 
additional  pond  area  for  a  single  stage  process  with 
shallower  depth.  The  most  important  design  con- 
siderations were  that  residence  time  required  be 
determined  by  the  nitroen  removal  rate/productiv- 
ity, and  that  there  be  a  range  within  which  the 
nitrogen  removal  rate/productivity  is  at  a  maxi- 
mum. Algal  productivity  depended  on  light  and 
temperature  but  was  independent  of  pond  depth. 
The  depth  of  the  pond,  however,  is  important  in 
controlling  culture  density.  A  multistage  system 
was  needed  to  remove  the  required  amount  of 
nitrogen  from  the  water.  During  winter  the  tem- 
perature an  length  of  day  limited  productivity. 
(Baker-FRC) 
W8 1-04425 


BIOLOGICAL  NITROGEN  CONTROL  OF 
COKE  PLANT  WASTE  WATERS, 

Environmental     Protection     Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
T.  R.  Bridle,  W.  K.  Bedord,  and  B.  E.  Jank. 
Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  667-680,  1981.  10  Fig,  8  Tab,  21  Ref 

Descriptors:  •Denitrification,  'Waste  water  treat- 
ment. Sludge  disgestion,  Adsorption,  •Activated 
carbon.  Coke  plant  waste  water,  •Industrial  waste. 

The  efficiency  of  the  pre-denitrification-nitrifica- 
tion  flowsheet  for  the  treatment  of  coke  waste 
waters  was  evaluated  during  bench  scale  studies. 
Waste  water  used  in  this  study  was  comprised  of 
limed  ammonia  still  effluent  and  light  oil  intercep- 
tor waste  water  taken  from  a  steel  foundry.  Com- 
plete nitrification  and  denitrification  was  achieved 
at  anoxic  and  aerobic  hydraulic  retention  times  of 
one  and  three  days,  provided  dilution  at  4:1  was 
maintained  or  powdered  activated  carbon  was 
added  to  the  feed  at  33  to  50  mg/1.  Minimum 
aerobic  solids  retention  time  needed  to  achieve 
complete  nitrification  of  the  diluted  waste  water  at 
22  to  24  degrees  was  22  days.  The  addition  of 
powdered  activated  carbon  at  50  mg/1  overcame 
Nitrobacter  inhibition.  It  is  noted  that  the  organic 
carbon  present  in  the  waste  water  can  be  used  as 
the  energy  source  and  electron  donor  for  the  deni- 
trification reaction.  No  supplemental  organic 
carbon  is  needed  provided  the  feed  filtered  organic 
carbon/TN  ratio  is  greater  than  3.5.  (Baker-FRC) 
W8 1-04426 


ADSORPTION  AND  ION  EXCHANGE  PROC- 
ESSES FOR  TREATMENT  OF  WHITE  WATER 
AND  WASTE  WATER  OF  PAPER  MILLS, 

Papiertechnische     Stiftung,     Munich     (Germany, 
F.R.).  Water  and  Waste  Water  Research  Lab. 
C.  H.  Mobius. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  681-695,  1981.  7  Fig,  10  Tab,  15  Ref. 

Descriptors:  •Pulp  and  paper  industry,  •Waste 
water  treatment.  Industrial  wastes.  Adsorption,  Ion 
exchange.  Anion  exchange.  Cation  exchange. 

Possible  methods  of  decreasing  the  organic  matter 
content  in  waste  water  from  pulp  and  paper  mills 
are  considered.  It  was  shown  to  be  possible  to 
eliminate  a  substantial  part  of  the  troublesome  or- 
ganic substances  from  paper  mill  white  water  and  a 
high  degree  of  colored  lignin  compounds  from 
biologically  treated  paper  mill  waste  water  by 
using  specific  adsorbents  or  macroporous  anion 
exchangers.  Use  of  a  one  step  process  adsorbent  is 
less  efficient  than  use  of  ion  exhangers.  Efficiency 
can  be  increased  by  using  multi-step  processes.  The 
costs  of  adsorbent  treatment  are  in  the  range  of  a 
few  cents/cubic  meter,  while  the  overall  costs  of 
the  more  efficient  ion  exchange  process  may  be  in 
the  range  of  0.2  to  0.5  US  dollars/cubic  meter. 
Adsorbents  of  opposite  surface  charge  may  some- 
times work  equally  well.  But  when  more  anionic 
substances  are  present,  the  positively  charged  ad- 
sorbent with  equally  good  surface  characteristics 
will  work  better.  Only  basic  (anion)  exchangers 
with  pores  sufficiently  large  to  exchange  ions  with 
a  molecular  weight  of  about  10,000  can  be  used. 
The  adsorbents  should  have  a  high  specific  surface, 
high  pore  volume  and  a  hydrophilic  surface.  A 
positive  surface  charge  is  desirable,  but  a  negative 
charge  can  be  compensated  for.  (Baker-FRC) 
W8 1-04427 


INORGANIC  MERCURY-BITUMINOUS  COAL 
SORPTION  INTERACTION  IN  WATER, 

Indian  Inst,  of  Tech.,  Kanpur.  Dept.  of  Civil  Engi- 
neering. 

M.  P.  Pandey,  and  M.  Chaudhuri. 
Water  Science  and  Technology,  Vol  13,  No  1,  p 
Tor  697-711,  1981.  9  Fig,  19  Ref. 

Descriptors:  •Mercury,  'Sorption,  •Coal,  'Waste 
water  treatment,  Kinetcis,  Ion  exchange.  Labora- 
tory studies.  Water  treatment,  Spectrometry. 

Possible  use  of  sorption  of  inorganic  mercury  on 
bitminous  coal  was  studied  as  a  method  for  a  coal 
based  process  for  removing  mercury  from  water. 


The  sorption  of  mercury  was  dependent  on  tem- 
perature and  was  reduced  with  rising  pH  as  well  as 
with  chloride  and  calcium  concentrations.  Revers- 
ible first-order  reaction  described  the  batch  sorp- 
tion kinetics,  and  the  equilibria  were  described  by 
the  Freundlich  equation.  A  rapid  interaction  was 
noted  involving  mercury  species  and  the  active 
sites  on  the  external  coal  surface.  Intraparticle 
diffusion  of  mercury  then  occurred,  for  a  further 
reaction.  The  desorption  and  regeneration  data  of 
mercury-loaded  coal  indicated  the  ion-exchange 
nature  of  the  sorption  reaction,  apart  from  the 
possible  contribution  of  an  even  stronger  interac- 
tion such  as  hydrogen  bonding  or  chemisorption. 
Such  interactions  were  also  suggested  by  the  high 
activation  energy  which  was  involved.  Hydrogen 
bonding  was  supported  by  the  IR  spectra  of  the 
coal  with  and  without  sorbed  mercury.  (Baker- 
FRC) 
W8 1-04428 


EVALUATION  OF  ACID-FAST  BACTERIA, 
CANDIDA  ALBICANS,  ENTERIC  VIRUSES 
AND  CONVENTIONAL  INDICATORS  FOR 
MONITORING  WASTE  WATER  RECLAMA- 
TION SYSTEMS, 

National  Inst,  for  Water  Research,  Pretoria  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-04434 


EFnCIENCY    OF    ULTRAFILTRATION    FOR 

THE  ISOLATION  OF  ENTERIC  VIRUSES  AND 

COLIPHAGES  FROM  LARGE  VOLUMES  OF 

WATER    IN    STUDIES    ON    WASTE    WATER 

RECLAMATION, 

National  Inst,  for  Water  Research,  Pectoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5A. 

W8 1-04436 


RENTED  EQUIPMENT  AVERTS  POLLUTION 
PROBLEM, 

Central  Contra  Sanitation  District,  Walnut  Creek, 

CA. 

D.  Niles. 

Public  Works,  Vol  112,  No  3,  p  92,  March,  1981. 

Descriptors:  •Waste  water  treatment,  •Steam  tur- 
bines, •Mechanical  failure.  Mechanical  equipment, 
Management  planning,  Water  pollution  control. 
Water  treatment  facilities. 

A  gas  explosion  in  the  steam  generation  unit  halted 
the  routine  operation  of  Central  Contra  Sanitary 
District's  water  pollution  control/reclamation 
plant.  The  partially  treated  effluent  was  disverted 
into  holding  basins  with  a  capacity  of  three  days 
flow.  Because  the  damage  to  plant  turbines  was 
extensive,  the  facility  rented  two  20,000  Ib/hr,  250 
psi  trailer  mounted  boilers.  The  weatherproof 
boiler  were  located  on-site  four  hours  after  the  call 
was  made.  The  rental  boilers  were  kept  in  place 
until  repairs  and  inspection  of  the  plant  unit  were 
completed,  about  six  weeks  later.  Throgh  fast  de- 
livery of  the  equipment  and  late  night  labor  of 
plant  personnel,  a  serious  environment  problem 
was  averted.  Without  the  rental  boilers,  partially 
treated  effluent  would  have  flowed  into  San 
Franciso  Bay.  (Small-FRC) 
W8 1-04470 

EFFECT  OF  ORGANIC  CHEMICALS  ON  CLAY 
LINER  PERMEABILITY;  A  REVIEW  OF  THE 
LITERATURE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  8D. 
W8 1-04494 


THE  APPLICATION  OF  SEPARATION  PROC- 
ESSES IN  THE  METAL  FINISHING  INDUS- 
TRY, 

CENTEC  Corp.,  Fort  Lauderdale,  FL. 

P.  Crampton. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-191900, 

Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


In:  Third  Conference  on  Advanced  Pollution  Con- 
trol for  the  Metal  Finishing  Industry,  Kissimmee, 
FL.  April  14-16,  1980.  EPA  Report  EPA-600/2- 
81-028,  February,  1981.  p  23-29,  16  Fig. 

Descriptors:  *Metal-finishing  wastes,  *Industrial 
wastes,  *Waste  water  renovation,  *Waste  recov- 
ery, *Water  conservation,  Water  reuse.  Recycling, 
Ion  exchange.  Reverse  osmosis.  Evaporation, 
Electrodialysis. 

The  economic  incentive  for  making  more  efficient 
use  of  energy,  water,  and  raw  materials  is  signifi- 
cantly greater  for  metal  finishing  firms  than  it  was 
in  the  past.  Processes  which  recycle  raw  materials 
from  what  were  formerly  waste  streams  have 
found  increasing  use.  These  processes  have  in 
common  the  ability  to  separate  specific  compounds 
from  a  water  solution,  yielding  a  concentrate  of 
those  compounds  and  relatively  pure  water.  The 
processes  which  have  enjoyed  the  broadest  com- 
mercial success  in  this  area  include  evaporation, 
ion  exchange,  reverse  osmosis,  and  electrodialysis. 
Plating  chemical  recovery  is  the  only  commercial- 
ly significant  application  of  evaporation  in  the 
metal  finishing  industry.  Cost  effective  utilization 
of  evaporative  recovery  can  be  realized  in  many 
cases  by  direct  drag-out  recovery  to  make  up  for 
plating  bath  surface  evaporation,  or  augmenting 
surface  evaporation  with  low  cost,  low  capacity 
batch  evaporators.  Ion  exchange  is  a  versatile  sepa- 
ration process  which  has  found  application  for: 
concentration  of  plating  chemical  dragout  for  re- 
cycle to  plating  bath  and  rinse  water  reuse,  waste 
water  treatment,  mixed  waste  water  deionization 
and  water  reuse,  polishing  after  conventional  waste 
water  treatment,  purification  of  spent  acids,  and 
water  supply  deionization.  Membrane  processes 
utilized  in  the  plating  industry  include  reverse  os- 
mosis and  electrodialysis.  Both  processes  are  con- 
tinuous, come  in  compact  modular  units,  and  have 
low  operating  costs  over  a  broad  range  of  loading 
conditions.  Both  processes  are  being  applied  for 
drag-out  recovery  from  plating  rinse  waters.  An- 
other application  of  reverse  osmosis  is  mixed  waste 
water  purification  with  recycle  of  permeate  and 
treatment  of  the  concentrate.  (Moore-SRC) 
W8 1-04506 


EPA'S  CENTRALIZED  TREATMENT  PRO- 
GRAM, 

Industrial  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

A.  B.  Craig,  Jr.,  and  G.  C.  Cushnie,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-191900, 
Price  codes:  A08  in  paper,  AOl  in  microfiche.  In: 
Third  Conference  on  Advanced  Pollution  Control 
for  the  Metal  Finishing  Industry,  Kissimmee,  Flor- 
ida, April  14-16,  1980.  Environmental  Protection 
Agency  Report  EPA-600/2-81-028,  February, 
1981.  p  115-131,  13  Fig,  27  Tab. 

Descriptors:  *Metal-finishing  wastes,  *Waste  water 
treatment,  *Industrial  waste  water,  *Feasibility 
studies.  Economics  of  scale.  Model  studies,  Com- 
puter model,  Financial  feasibility.  Electroplating, 
Metals. 

Pollutants  in  metal  finishing  process  waste  water 
interfere  with  proper  operation  of  biological  treat- 
ment systems  in  Publicly  Owned  Treatment  Works 
and  restrict  the  use  of  biological  sludges  because  of 
their  high  content.  Because  of  the  potential  impact 
of  compliance  with  pending  waste  water  pretreat- 
ment  and  solid  waste  disposal  regulation  on  indus- 
try, conceptual  alternatives  to  on-site  industrial 
waste  treatment  are  being  investigated.  One  prom- 
ising alternative  is  centralized  treatment,  the  pri- 
mary assets  of  which  are  scale  economy  and  im- 
proved waste  management.  Five  case  study  areas 
were  chosen  to  represent  varying  situations  in 
which  centralized  waste  treatment  (CWT)  would 
be  applicable:  Milwaukee,  Seattle,  Cleveland,  At- 
lanta, and  Philadelphia.  To  determine  the  feasibil- 
ity of  CWT  in  each  area,  data  were  gathered  and 
an  analysis  was  performed  using  a  microcomputer 
model.  In  order  to  demonstrate  the  approach  nec- 
essary for  implementation  of  central  treatment,  a 
comprehensive  metal  finishing  waste  control  plan 
was  developed  for  Cleveland.  The  plan  includes  a 
CWT  system  configuration  with  collection,  trans- 


portation, treatment  and  disposal;  on-site  treatment 
requirements;  financing  requirements  and  alterna- 
tives; and  management  options.  (Moore-SRC) 
W8 1-045 10 


GROUP  TREATMENT  -  OPTIONS  AND  ECO- 
NOMICS, 

E.  W.  Salomon,  and  E.  H.  Comfort. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-191900, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
In:  Third  Conference  on  Advanced  Pollution  Con- 
trol for  the  Metal  Finishing  Industry,  Kissimmee, 
Florida,  April  14-16,  1980.  Environmental  Protec- 
tion Agency  Report  EPA-600/2-81-028,  February 
1981.  p  135-144,  7  Fig,  8  Tab,  1 1  Fig. 

Descriptors:  'Industrial  waste  water,  'Electroplat- 
ing, *Metal-finishing  wastes,  'Economic  feasibility, 
'Waste  water  facilities.  Economies  of  scale,  Fi- 
nancing, Waste  water  collection. 

The  metal  finishing  industry,  because  the  nature  of 
its  waste  discharge  is  such  that  it  can  seriously 
interfere  with  the  proper  operation  of  Publicly 
Owned  Treatment  Works,  will  be  one  of  the  indus- 
tries most  affected  by  waste  water  pretreatment 
regulations.  Various  process  waste  water  control 
and  treatment  technologies  will  be  required,  which 
could  have  an  adverse  economic  effect,  especially 
for  small  plants.  Group  treatment  is  one  alternative 
whereby  firms  may  achieve  the  benefits  of  econo- 
my of  scale.  A  preliminary  study  of  the  concept  as 
applied  to  the  plating  firms  within  Huntington 
Industrial  Park,  Providence,  Rhode  Island,  was 
conducted.  It  was  found  that,  with  the  assumed  ten 
participating  firms,  substantial  savings  could  be 
realized.  The  effects  of  financing  cost  and  waste 
water  hauling  charge  on  savings  achieved  were 
investigated,  as  were  the  benefits  of  installation  of 
a  piped  waste  water  collection  system.  The  most 
cost-effective  decision  for  each  participating  firm 
was  identified.  Installation  of  an  industrial  sewer 
system  within  the  park,  while  more  than  doubling 
the  demands  for  initial  capital,  would  be  cost- 
effective  in  the  long  run.  An  approach  to  financing 
the  proposed  facility  is  outlined.  (Moore-SRC) 
W81-04512 


MEMBRANE  SEPARATION  OF  ORGANICS 
FROM  AQUEOUS  SOLUTIONS, 

Monsanto  Co.,  St.  Louis,  MO.  (Assignee). 

E.  Perry. 

US  Patent  No  4,218,312,  7  p,  3  Tab,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

997,  No  3,  p  990,  August  19,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Organic  wastes, 
'Separation  techniques.  Membrane  processes. 
Chemical  potential.  Membrane  separation. 

Organics  selected  from  alkanols,  alkyl  benzenes 
and  organic  nitriles  are  separated  from  aqueous 
solutions  by  contacting  the  aqueous  solution  feed 
with  a  first  surface  of  a  polymeric  membrane  com- 
prised of  an  aliphatic  nylon  selectively  permeable 
to  organic  components;  while  maintaining  a  second 
and  opposite  membrane  surface  at  a  lower  chemi- 
cal potential  than  the  first  membrane  surface  for 
the  organic  components,  permeating  a  portion  of 
the  organic  components  into  and  through  the 
membrane;  and  withdrawing  from  the  second 
membrane  surface  a  mixture  having  a  higher  total 
concentration  of  organic  components  than  the  or- 
ganic components  concentration  of  the  aqueous 
solution  feed  stream.  (Sinha-OEIS) 
W8 1-045 14 


OXIDATION  AND  ADSORPTION  METHOD 
FOR  REMOVING  CONTAMINATING  SUB- 
STANCES FROM  LIQUIDS, 

K.  H.  Hartkorn. 

US  Patent  No  4,218,315,  6  p,  3  Fig,  16  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997.  No  3,  p  991,  August  19,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Separation  tech- 
niques, Oxidation,  Adsorption,  Electrochemistry, 
Coagulation,  Organic  wastes. 


The  specification  describes  an  oxidation  and  ad- 
sorption method  for  removing  contaminating  mate- 
rials (pollutants)  from  aqueous  liquids.  The  liquids 
are  first  subjected  to  an  electrochemical  treatment 
for  the  purpose  of  coagulation  or  agglomeration 
and  partial  oxidation  by  addition  of  NaOCl.  Fol- 
lowing this,  using  sedimentation  and/or  flotation, 
the  agglomerated  and  coalesced  sludge  is  removed. 
In  the  liquid  an  excess  of  OCl  -  remains  and  this 
liquid,  enriched  in  this  manner,  is  supplied  to  ad- 
sorption columns,  in  which  inorganic  adsorption 
compositions  are  locating  having  a  high  specific 
surface  area  so  that  a  further  oxidation  is  achieved 
by  the  excess  OC1-,  together  with  a  partial  adsorp- 
tion and  by  addition  of  03,  complete  oxidation  is 
achieved.  The  organic  contaminating  materials  are 
converted  into  C02  products  of  adsorbing  materi- 
als of  different  grain  sizes  and  specific  surface  areas 
made  of  inorganic  materials,  following  which  the 
C02  escapes  from  the  liquid  and  is  stored.  The 
thus  cleaned  liquid  then  leaves  the  oxidation  and 
adsorbing  columns.  (Sinha-OEIS) 
W8 1-045 15 


METHOD  OF  CLARIFYING  AND  REMOVING 
WATER  FROM  WATER-SOLIDS  SUSPEN- 
SIONS, 

Halliburton  Co.,  Duncan,  OK.  (Assignee). 

J.  L.  Watson,  and  P.  L.  Totten. 

U.S.   Patent   No  4,218,316,   6  p,   2  Tab,   8   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  997,  No  3,  p  991-992,  August  19,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Pollution  abatement.  Suspended  solids,  Separa- 
tion techniques,  Flocculation,  Drilling  fluids. 
Screens. 

At  the  end  of  the  drilling  procedure,  the  aqueous 
drilling  fluid  containing  suspended  solid  materials 
must  be  disposed  of  By  this  invention  an  improved 
method  of  clarifying  and  removing  water  from 
water-solids  suspensions  is  provided  whereby  the 
required  quantity  of  clarified  water  is  removed 
immediately  after  forming  the  suspended  solids 
into  flocculent  masses.  The  methods  comprises  the 
steps  of  dispersing  at  least  one  or  more  of  a  partic- 
ular class  of  a  solids  flocculating  additive  into  the 
suspensions  in  an  amount  sufficient  to  form  the 
suspended  solids  into  flocculent  masses  of  a  partic- 
ular size,  and  then  withdrawing  water  from  the 
sump  through  a  screen  of  a  size  which  prevents  the 
flocculent  masses  from  passing  through  and  clari- 
fied water  is  continuously  removed  from  the  sump. 
(Sinha-OEIS) 
W8 1-045 16 


PROCESS  AND  APPARATUS  FOR  TREATING 
AND  PURIFYING  WASTE  WATER, 

T.  Niimi,  M.  Niimi,  and  T.  Arimizu. 
U.S.  Patent  No  4,218,318,   10  p,   11  Fig,   17  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  3,  p  992,  August  19,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment.  Water  purification. 
Soil  environment.  Soil  microorganisms.  Flow, 
Equipment,  Aeration. 

An  apparatus  for  treating  and  purifying  waste 
water  comprises  a  long  and  shallow  waste  water 
treatment  tank  having  an  opening  at  the  upper  end 
and  being  filled  with  sand  gravel  covered  with  a 
convex  net  covered  with  aerated  soil.  The  tank  is 
positioned  dozens  of  centimeters  below  the  surface 
and  is  provided  with:  an  inlet  for  waste  water,  a 
conduit  in  the  base  of  the  tank  connected  to  the 
inlet,  perforated  plates  overlaying  the  conduit  and 
supporting  the  sand  gravel  filling  the  tank,  a  perfo- 
rated pipe  for  supplying  air  arranged  under  the 
perforated  plates,  and  an  outlet  for  treated  waste 
water  at  the  surface  of  the  sand  gravel  layer  cov- 
ered with  a  convex  net.  The  waste  water  will  be 
purified,  removing  environmental  pollution  such  as 
offensive  odor  and  pathogens  by  making  use  of 
processes  in  which  the  fluid  fluctuates  repeatedly 
in  fluid-gas  flow  in  the  tank,  in  addition  to  maxi- 
mum utilization  of  activities  of  useful  soil  organ- 
isms. (Sinha-OEIS) 
W8 1-045 18 
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METHOD  AND  APPARATUS  FOR  DISPOSAL 
OF  ORGANIC  WASTES, 

N.  A.  Nassef,  and  L.  E.  Streebin. 
U.S.   Patent   No  4,219,415,   8   p,   5   Fig,    11    Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  4,  p  1377,  August  26,  1980. 

Descriptors:  'Patents,  *Waste  water  treatment, 
•Organic  wastes.  Separation  techniques.  Filtration, 
Microwaves,  Activated  carbon.  Equipment. 

A  method  and  apparatus  disposes  of  aqueous  or- 
ganic wastes  by  filtration  and  microwave  irradia- 
tion. The  aqueous  organic  waste  is  placed  on  a 
moving  activated  carbon  filter  bed,  and  during  the 
bed  movement,  the  liquid  in  the  waste  is  substan- 
tially separated  from  the  solid  organic  matter.  In 
the  course  of  separation,  and  during  movement  of 
bed,  both  the  liquid  and  organic  solid  matter  are 
irradiated  with  microwaves  and  are  thereby  stabi- 
lized and  sterilized.  A  portion  of  the  sterilized 
organic  solid  residue  is  stored,  and  is  subsequently 
converted  to  activated  carbon  to  be  used  in  the 
filter  bed.  (Sinha-OEIS) 
W8 1-04524 


PROCESS  FOR  RECOVERING  MOLYBDE- 
NUM AND  TUNGSTEN  FROM  MINING 
WASTE  WATER, 

Dravo  Corp.,  Pittsburgh,  PA.  (Assignee). 

E,  R.  Ramirez,  and  G.  Ramadorai. 

U.S.   Patent  No  4,219,416,  4  p,   18  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

997,  No  4,  p  1378,  August  26,  1980. 

Descriptors:  'Patents,  *Waste  water  treatment, 
*Water  pollution  treatment,  *Mine  waters,  'Sepa- 
ration techniques.  Electrolysis,  Chemical  precipita- 
tion. Flotation,  Bubbles,  Heavy  metals,  Molybde- 
num. 

It  is  an  object  of  the  invention  to  provide  an 
improved  process  for  treating  mining  waste  waters 
to  remove  molybdenum  and  tungsten  values.  It  is 
also  an  object  to  provide  an  improved  process  for 
forming  insoluble  complexes  of  molybdenum  and 
tungsten  within  the  waste  waters,  and  thereafter 
removing  them  by  gas  flotation  with  electrolytical- 
ly  generated  microbubbles.  Generally  the  objects 
of  the  invention  are  carried  out  by  a  selective 
precipitation  of  anionic  metal  complexes  within  a 
narrow  pH  range  of  between  about  2.0  and  6.0, 
followed  by  gas  flotation.  The  process  is  amenable 
to  any  aqueous  medium  containing  heavy  metal 
values  in  their  anionic  form,  but  is  primarily  direct- 
ed to  the  treatment  of  mining  waste  water,  such  as 
mine  water  tailings,  that  contain  trace  amounts  of 
heavy  metals.  (Sinha-OEIS) 
W81-04525 


WASTE  WATER  FLOTATION  UTILIZING 
STREAMING  POTENTIAL  ADJUSTMENT, 

Dravo  Corp.,  Pittsburgh,  PA.  (Assignee). 

E.  R.  Ramirez. 

U.S.  Patent  No  4,219,417,  12  p,  5  Fig,  1  Tab,  6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  997,  No  4,  p  1378,  August  26,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Water  purification. 
Separation  techniques.  Flotation,  Bubbles,  Zeta  po- 
tential. Food  processing  industry. 

This  invention  is  an  improved  method  for  clarify- 
ing waste  waters  by  flotation.  A  flow  of  waste 
water  containing  charged  particulate  matter  is  ad- 
justed to  near  its  zero  streaming  potential  value  by 
adding  a  non-coagulant.  The  adjusted  waste  water 
flow  is  then  directed  to  a  confined  location  con- 
taining dense  quantities  of  small  bubbles.  The  over- 
flow from  the  confined  location  enters  a  flotation 
zone  having  a  partially  baffled  flow  and  also  a 
quiescent  zone  at  its  downstream  end.  Positioned 
above  both  the  confined  location  and  the  flotation 
zone  is  a  floe  removal  means,  the  clarified  waste 
water  exiting  downstream  of  the  quiescent  zone.  In 
one  embodiment,  these  features  are  combined  with 
forming  the  bubbles  by  electrolytic  decomposition 
of  water  to  accomplish  an  improved  simultaneous 
passage  of  ions  from  the  waste  water  into  the  floe. 
(Sinha-OEIS) 


W8 1-04526 

WATER  TREATMENT  PROCESS, 

J.  Pilon. 

U.S.  Patent  No  4,219,418,  6  p,  1  Fig,  2  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  997,  No  4,  p  1378,  August  26,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
♦Water  polluion  treatment,  'Industrial  wastes, 
'Pulp  and  paper  industry,  Water  purification, 
Flocculation,  Filtration,  Chlorination,  Potable 
water. 

A  process  for  the  purification  of  highly  polluted 
water  containing  paper  mill  waste  products  and 
algae  is  described.  The  process  comprises:  (a)  treat- 
ing highly  polluted  water  with  hydrogen  peroxide 
and  alum;  (b)  allowing  flocculation  and  then  sedi- 
mentation to  take  place,  while  pre-chlorinating  the 
treated  water  by  subjecting  it  to  the  action  of 
chlorine  during  flocculation  or  after  sedimentation, 
or  both;  (c)  filtrating  the  resulting  water  to  remove 
solid  particles  still  in  suspension;  and  (d)  post- 
chlorinating  the  filtrated  water  by  treating  it  with  a 
liquid  composition  obtained  by  mixing  chlorine,  an 
alkali  metal  chlorate  and  a  non-toxic  mineral  acid. 
The  water  treatment  process  enables  one  to  obtain 
a  drinking  water  which  is  colorless,  odorless  and 
from  which  bad  tastes  have  been  eliminated. 
(Sinha-OEIS) 
W8 1-04527 


TREATMENT  OF  REDUCIBLE  HYDROCAR- 
BON CONTAINING  AQUEOUS  STREAM, 

Envirogenics  Systems  Co.,  El  Monte,  CA.  (As- 
signee). 
K.  H.  Sweeny. 

U.S.  Patent  No  4,219,419,  9  p,  4  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  4,  p  1378-1379,  August  26,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Organic  wastes,  Pes- 
ticides, Polychlorinated  biphenols, 
Reduction(Chemical),  Filtration,  Hydrogen  ion 
concentration,  Equipment. 

An  economical  process  for  the  treatment  of  aque- 
ous waste  streams  containing  low  levels  of  reduc- 
ible organic  compounds  is  provided.  The  major 
portion  of  the  organic  compound  is  decomposed  to 
innocuous  products  and  the  treated  effluent  does 
not  contain  an  excessive  quantity  of  metals  ions. 
The  invention  further  provides  several  modes  of 
contacting  the  stream  and  reagent.  The  dilute 
aqueous  waste  streams  are  treated  by  flowing  the 
stream,  preferably  at  neutral  pH,  through  a  con- 
strained bed  of  reductant  metal.  The  reductant 
metal  bed,  preferably  as  a  metal  couple  containing 
0.1  to  10  meq  catalyst/g  of  reductant  may  be  in  the 
form  of  a  porous  sponge  or  wire  mass,  a  fluidized 
bed  or  a  bed  diluted  with  particulate  inert  solid 
such  as  glass  beads  or  sand  so  as  to  have  a  selected 
permeability,  flow  rate  and  retention  time.  The 
effluent  usually  experiences  a  significant  reduction 
of  toxicant,  usually  at  least  a  90%  reduction  and 
can  contain  1  ppb  or  less  of  reducible  organic 
compound.  The  waste  treatment  system  generally 
includes  filtration  means,  pH  adjustment  means,  a 
flow  controller  and  a  column  containing  a  re- 
strained, permeable  bed  of  reductant.  (Sinha- 
OEIS) 
W8 1-04528 


APPARATUS  FOR  ENRICHING  OXYGEN 
CONTAINED  IN  WATER, 

Government     Industrial    Research    Inst.,    Tokyo 

(Japan).  (Assignee). 

T.  Tamura,  T.  Ozawa,  W.  Ito,  N.  Fujita,  and  N. 

Negishi. 

U.S.   Patent   No  4,219,424,    15   p,    10  Fig,   6  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  997,  No  4,  p  1381,  August  26,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment. 
Sewage  treatment.  Water  pollution  treatment. 
Oxygenation,  Aerobic  conditions.  Oxygen,  Equip- 
ment, Bubbles. 


An  apparatus  for  enriching  dissolved  oxygen  in 
water  comprises  a  number  of  dissolving  devices, 
each  of  which  comprises:  (1)  a  pair  of  vertically 
arranged  tubular  bodies,  the  lower  end  of  the  first 
tubular  body  being  provided  with  an  inlet  through 
which  raw  water  is  introduced  and  the  lower  end 
of  the  second  tubular  body  being  provided  with  an 
outlet  for  discharging  oxygen  enriched  water;  (2)  a 
tube  connecting  the  interior  of  both  tubular  bodies 
at  the  central  part;  (3)  a  bubbler  placed  in  the 
interior  of  the  first  tubular  body  for  flowing  an 
oxygen  enriched  gas  into  the  raw  water  and  for 
moving  the  raw  water  into  the  second  tubular 
body  through  the  connecting  tube;  (4)  a  pipe  for 
connecting  the  top  portions  of  the  tubular  bodies 
which  form  a  chamber  for  the  gas  above  the  liquid 
level  of  the  raw  water  in  each  of  the  tubular 
bodies;  (5)  a  means  for  supplying  an  oxygen  en- 
riched gas  into  the  chamber  of  the  second  tubular 
body;  and  (6)  a  means  for  supplying  the  gas  in  the 
chambers  to  the  bubbler.  (Sinha-OEIS) 
W8 1-04529 


WATER  RESERVOIR, 

G.  Soderstrom. 

U.S.  Patent  No  4,219,428,  4  p,  1  Fig,  1  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  4,  p  1382,  August  26,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Impaired  water  use,  Surface  runoff,  Septic  tanks. 
Reclaimed  water,  Water  reuse.  Equipment,  Filtra- 
tion, Equipment. 

A  water  collection  device  is  disclosed  which  pro- 
vides a  source  of  usable  water  from  collected 
surface  and  waste  water,  and  comprises  three  con- 
centrically arranged  compartment  which  function 
as  a  septic  tank.  The  innermost  compartment  per- 
forms a  settling  function  and  delivers  clarified 
water  through  a  liquid  seal  to  the  intermediate 
compartment,  from  which  it  is  drawn  for  use. 
Excess  water  in  the  intermediate  compartment 
overflows  into  the  outermost  compartment,  from 
which  it  is  discharged  as  waste.  (Sinha-OEIS) 
W81-04530 

WATER  ALKALINITY  CONTROL  IN  THE 
MANUFACTURE  OF  HYDROUS  SILICATE 
PRODUCTS, 

Owens-Corning  Fiberglas  Corp.,  Toledo,  OH.  (As- 
signee). 

J.  L.  Helser,  and  W.  H.  Rigby,  Jr. 
U.S.   Patent   No  4,219,515,   4  p,   3   Ref;   Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  4,  p  1406,  August  26,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Industrial  water,  'Recycling,  'Water  reuse.  Sepa- 
ration techniques.  Chemical  precipitation.  Filtra- 
tion, Calcium  compounds. 

The  water  resulting  from  the  filter  press  molding 
of  slurries  of  hydrated  lime  and  reactive  silica  in 
the  manufacture  of  hydrous  calcium  silicate  prod- 
ucts is  recycled  to  the  process  by  treafing  it  with 
carbon  dioxide  to  precipitate  dissolved  calcium 
hydroxide,  filtering,  and  returning  the  filtered 
water  to  the  process  step  wherein  the  lime  and 
silica  are  slurried  in  water.  (Sinha-OEIS) 
W8 1-04531 


TROUBLESHOOTING  PROVIDES  KEY  TO 
SEWAGE  PLANT  DESIGN, 

American  City  and  County,  Vol  96,  No  3,  p  55-57, 
March,  1981.  2  Fig. 

Descriptors:  'Waste  water  facilities  'Design  crite- 
ria, 'Waste  water  treatment,  Skaneateles,  New 
York  State,  Maintenance,  Energy  conservation. 
Water  quality.  Effluents. 

Packard  and  Anderson,  a  firm  located  in  Auburn, 
New  York,  has  designed  a  waste  water  treatment 
plant  for  the  resort  community  of  Skaneateles, 
New  York,  with  operation  and  maintenance  in 
mind.  The  plant  is  designed  to  be  easy  to  operate, 
easy  to  maintain,  reliable,  and  inexpensive  to  keep 
that  way.  The  0.55  million  gallon  per  day  plant 
will  use  rotating  wedge-wire  screens  for  primary 
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treatment,  rotating  biological  contactors  and  rec- 
tangular clarifiers  for  secondary  treatment,  an  aer- 
ated lagoon  for  polishing,  and  the  BIF  Purifax 
process  for  sludge  stabilization  to  accomplish  90% 
biological  oxygen  demand  and  suspended  solids 
removals  and  partial  removal  of  nirogen.  The 
firm's  troubleshooting  experiences  led  it  to  enclose 
all  processes  in  one  structure,  to  make  energy 
conservation  a  primary  objective,  and  to  make  all 
process  units  simple  to  understand  and  to  operate. 
Flexibility  is  built  into  the  system,  including  provi- 
sions for  easy  access  to  equipment  and  piping  and 
for  the  possibility  of  later  expansion.  There  is  little 
instrumentation  in  the  plant,  but  the  plant  operator 
will  have  full  visual  control  of  the  entire  plant. 
(Carroll-FRC) 
W8 1-04545 


FUNDAMENTALS  OF  SEWER  VENTILATION 
AS  ALLIED  TO  THE  TYNESIDE  SEWERAGE 
SCHEME, 

Newcastle-upon-Tyne  Univ.   (England).   Dept.  of 

Civil  Engineering. 

M.  B.  Pescod,  and  A.  C.  Price. 

Water  Pollution  Control,  Vol  80,  No  1,  p  17-33, 

1981.8Fig,  9Tab,  6Ref 

Descriptors:  'Interceptor  sewers,  'Ventilation, 
•Hydrogen  sulfide.  Sewer  systems.  Mathematical 
models,  Computer  models.  Temperature  effects. 
Sewage  gas.  Oxygen,  Waste  water  treatment, 
*Odor  control,  Howden,  Great  Britain. 

The  concentration  of  hydrogen  sulfide  (H2S)  in 
the  atmosphere  of  interceptor  sewers  arriving  at 
the  sewage  treatment  works  at  Howden,  Great 
Britain,  is  important  due  to  the  proximity  of  a  lead 
oxide  plant  which  the  Northumbrian  Water  Au- 
thority is  bound  by  agreement  to  protect  from 
exposure  to  even  very  low  ambient  H2S  levels.  A 
project  was  undertaken  to  achieve  continual  ex- 
traction of  air  from  the  sewers  and  replacement 
with  fresh  air  so  that  the  oxygen  content  of  the 
sewer  atmosphere  would  not  be  a  limiting  factor  in 
reoxygenation  of  flowing  sewage  and  would  not 
contribute  to  the  development  of  H2S  in  the  inter- 
ceptor sewers  as  they  approached  the  treatment 
plant.  Factors  which  have  been  identified  as  con- 
tributing to  the  natural  ventilation  of  sewers  in- 
clude sewage  drag,  wind-across-vent  extraction, 
difference  in  temperature  between  sewer  atmos- 
phere and  surface  ambient  air,  sewage  rise  and  fall, 
and  change  in  barometric  pressure.  A  general 
model  for  the  mass  balance  of  oxygen  in  a  1 -meter 
length  of  sewer,  taken  as  an  element  of  sewer 
length  between  one  educt  vent  and  the  next,  was 
developed  and  applied  to  the  Tyneside  sewerage 
scheme  to  estimate  the  oxygen  concentration  in  the 
atmosphere  of  a  range  of  sewer  sizes.  These  studies 
allowed  some  of  the  fundamental  factors  in  natural 
ventilation  to  be  quantified  and  correlated  with 
influencing  variables.  Ventilating  air  flows  were 
then  calculated  for  the  interceptor  sewers  under 
varying  meteorological  conditions.  A  criterion  has 
been  suggested  to  allow  the  calculation  of  maxi- 
mum distance  between  educt  vents  on  a  sewer 
which  will  prevent  oxygen  deficiency  in  the  sewer 
atmosphere  from  affecting  bacterial  respiration  in 
the  flowing  sewage.  The  results  have  been  applied 
in  the  design  of  natural  ventilation  for  the  intercep- 
tor sewers  on  Tyneside.  (Carroll-FRC) 
W8 1-04547 


DEWATERING  MUNICIPAL  SLUDGES  BY  OS- 
MOSIS, 

E.  B.  Pugsley,  and  C.  Y.  Cheng. 

Water  Research,  Vol  15,  No  3,  p  395-399,  March, 

1981.  7  Fig. 

Descriptors:  'Sludge,  'Dewatering,  'Osmosis, 
Sludge  drying,  Sludge  thickening.  Primary  sludge. 
Membrane  processes,  'Waste  water  treatment. 
Brines. 

The  dewatering  of  sludges  to  79%  or  less  by 
normal  osmosis  without  the  addition  of  lime  or 
ferric  chloride  or  other  pretreatment  was  carried 
out.  Sludge  with  1-2%  solids  content  was  placed  in 
contact  with  a  semi-permeable  membrane,  on  the 
other  side  of  which  was  a  flowing  stream  of  highly 
concentrated   brine.   Although   the  work   was  all 


done  at  bench  scale,  a  proposed  commercial  design 
is  presented.  It  is  noted  that  some  sort  of  sludge 
thickening  prior  to  the  osmotic  process  would 
lessen  the  time  in  the  process.  Using  a  higher 
concentration  of  a  given  brine  increases  the  dewa- 
tering rate.  Of  the  various  brines  considered,  LiBr 
was  the  most  efficient,  but  was  far  more  expensive 
than  the  others  tried.  NaCl  was  almost  as  good  as 
CaC12,  but  the  available  concentration  is  much 
less.  Comparative  costs  of  desalination  of  diluted 
brine  and  dicharge  of  effluent  would  have  to  be 
determined.  (Baker-FRC) 
W81-04552 


COMMISSIONING  AND  OPERATIONAL  EX- 
PERIENCE AT  GREAT  BILLING  SEWAGE- 
TREATMENT  WORKS, 

Anglian  Water  Authority  (England).  Northampton 
Sewage  Div. 

J.  L.  Mayman,  J.  Jehlicka,  and  L.  Armstrong. 
Water  Pollution  Control,  Vol  80,  No  1,  p  102-116, 
1981.  5  Fig,  12  Tab. 

Descriptors:  'Waste  water  facilities,  'Waste  water 
treatment,  'Waste  water  composition.  Industrial 
waste  water.  Municipal  waste  water.  Great  Britain, 
'Northampton. 

The  Great  Billing  Sewage  Treatment  Works  in 
Great  Britain  serves  the  town  of  Northampton  and 
surrounding  villages,  including  a  total  population 
of  about  160,000.  The  high  organic  load  from 
industrial  effluents  treated  is  equivalent,  in  terms  of 
chemical  oxygen  demand,  to  another  142,000  per- 
sons. This  paper  describes  the  commissioning  and 
operating  experience  of  extensions  to  the  treatment 
facilities  completed  in  1974.  Extensive  information 
is  provided  on  the  characteristics  of  the  sewage 
and  industrial  effluents;  maintenance  and  labora- 
tory services  are  described.  Aspects  of  the  inlet 
works  which  are  described  include  screens,  the 
incinerator,  and  detritors.  The  characteristics  and 
operating  experiences  with  respect  to  the  primary 
settlement  and  automatic  desludging  operations, 
the  aeration  unit,  the  biological  filtration  system, 
the  storm-sewage  separation  and  balancing  system, 
the  odor  control  unit,  and  the  digestion  process  are 
described.  Digested  sludge  produced  by  the  facili- 
ty is  applied  directly  to  farm  land  maintained  by 
the  facility.  Although  the  farming  activities  pro- 
duce significant  savings  in  sludge  disposal  costs,  an 
intolerable  strain  is  being  placed  upon  the  land  due 
to  serious  overloading  with  zinc.  Tankering  of 
sludge  to  private  farm  land  is  anticipated  in  the 
near  future.  This  paper  was  presented  at  a  joint 
meeting  of  the  East  Anglian  and  West  Midland 
Branches  held  in  Northampton  on  June  6,  1979. 
Discussion  of  the  presentation  is  included.  (Car- 
roll-FRC) 
W8 1-04563 


RECYCLING   PROJECTS   RECEIVE   'APPRO- 
PRIATE' NSF  SUPPORT, 

National   Science   Foundation,   Washington,   DC. 
For  primary  bibliographic  entry  see  Field  6B. 
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ION  EXCHANGE  IN  NUCLEAR  POWER  AP- 
PLICATIONS, 

Dia-Prosim  SA,  Vitry  (France). 

R.  Couderc,  R.  J.  Fletcher,  and  R.  T.  Hutchinson. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 

9,  p  431,  433-436,  September,  1980.  3  Fig,  1  Tab,  4 

Ref. 

Descriptors:  'Ion  exchange,  'Ion  exchange  resins, 
'Nuclear  powerplants,  'Waste  water  treatment, 
Nuclear  reactors.  Water  treatment.  Water  pollu- 
tion control.  Cooling  water. 

Ion  exchange  resins  are  very  effective  in  the  pro- 
duction of  high  purity  water  for  the  efficient  oper- 
ation of  nuclear  power  stations  and  their  waste 
treatment  processing  plants.  In  graphite-moderated 
gas-cooled  reactors,  ion  exchange  resins  are  used 
for  the  production  of  make-up  water  and  in  the 
secondary  circuit  during  high  flow  rate  condensate 
purification.  In  boiling  water  reactors,  convention- 
al resins  are  used  in  the  makeup  section  to  provide 
water  with  a  conductivity  of  0.1  micromhos/cm  at 


25C.  The  water  in  this  type  of  reactor  must  be  kept 
extremely  pure,  and  no  chemicals  are  added.  In 
plants  using  river  water  as  coolant,  microresins  are 
employed.  Microresins  are  also  used  in  the  ion 
exchange  unit.  In  pressurized  water  reactors, 
makeup  water  must  be  of  very  high  quality,  so 
standard  resins  are  supplemented  with  polishing 
units.  The  water  quality  in  the  condenser  is  con- 
trolled using  deep  resin  beds.  Primary  effluent  in 
this  type  of  plant  is  often  treated  with  ion  exchang- 
ers to  help  produce  a  pure  condensate.  The  ions 
must  frequently  encountered  for  removal  are  the 
isotopes  of  cesium,  iodine,  cobalt,  strontium,  rubi- 
dium, tellurium,  molybdenum,  manganese,  chromi- 
um, and  sodium.  The  resins  must  have  a  specific 
affinity  for  the  dangerous  cesium- 137.  (Small-FRC) 
W81-04575 


MECHANICAL  AERATION  VERSUS  HYDRO- 
GEN PEROXIDE  IN  STABILIZATION  POND 
TREATMENT, 

Lagos  Univ.  (Nigeria). 

K.  L.  Iwugo. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

1,  p  8-10,  12-16,  18,  January,  1981.  6  Fig,  8  Tab,  29 

Ref. 

Descriptors:  Aerated  lagoons,  'Stabilization  ponds, 
'Hydrogen  peroxide,  'Aeration,  Mechanical 
equipment,  'Waste  water  treatment.  Anaerobic  la- 
goons. Oxidation,  'Zambia,  Ponds,  Industrial 
waste  water,  Tannery  wastes.  Food -processing 
wastes,  Economic  aspects.  Electrical  equipment. 

The  frequent  breakdown  of  mechanical  aerators  in 
stabilization  ponds  and  the  intermittent  nature  of 
power  supply  in  developing  countries  had  led  to  a 
search  for  alternative  sources  of  oxygen  for  aer- 
ated ponds.  Laboratory  investigations  were  con- 
ducted to  evaluate  the  treatment  of  molasses-based 
yeast  and  chrome-based  tannery  waste  waters  in 
stabilization  ponds  using  hydrogen  peroxide  and 
using  diffused  air.  Hydrogen  peroxide  was  found 
to  be  as  effective  as  diffused  air  in  supplying 
oxygen  to  an  aerated  or  oxygenated  lagoon.  The 
decomposition  of  all  the  hydrogen  peroxide  doses 
into  an  oxygen-deficient  aqueous  biological 
medium  is  not  instantaneous,  and  a  substantial  con- 
centration of  residual  hydrogen  peroxide  can  be 
maintained  even  after  a  mean  residence  time  of 
about  3  days.  The  efficiency  of  conversion  of 
hydrogen  peroxide  to  metabolically  useful  oxygen 
appears  to  be  higher  than  50%  for  waste  stabiliza- 
tion ponds  systems  treating  strong  organic  wastes. 
Effluents  produced  when  hydrogen  peroxide  was 
used  were  generally  of  higher  quality  than  those 
which  resulted  when  air  was  used  as  the  source  of 
oxygen.  The  use  of  hydrogen  peroxide  resulted  in 
practical  yields  higher  than  70%  of  such  valuable 
products  as  sulfur  from  tannery  waste  waters.  The 
high  cost  and  local  scarcity  of  hydrogen  peroxide 
in  developing  countries  may  limit  its  use  to  only 
periods  of  emergency.  Aerated  oxygenated-facula- 
tive  stabilization  ponds  may  prove  a  very  cost- 
effective  method  for  treating  organically  strong 
industrial  waste  waters  in  developing  countries. 
(Carroll-FRC) 
W8 1-04576 


WATER/WASTE  WATER  PROCESS  CONTROL 
INSTRUMENTATION  -  AN  OVERVIEW, 

R.  H.  Babcock. 

Water  and  Sewage  Works,  Vol  127,  No  3,  p  30-31, 

March,  1980. 

Descriptors:  'Control  systems.  Measuring  instru- 
ments. Pressure-measuring  instruments,  Water 
treatment,  'Waste  water  treatment,  Reviews,  Eval- 
uation. 

The  state  of  the  art  in  the  water/waste  water 
treatment  instrumentation  field  is  reviewed  as  re- 
gards design,  operation,  and  marketing  decisions 
for  management.  Some  of  the  significant  advance- 
ments made  in  this  area  include  pneumatic  and 
electronic  transmitters  for  pressure,  differential 
pressure  level,  flow  temperature,  etc.,  which  oper- 
ate reliably  under  extremes  of  conditions.  Im- 
proved flow-measurement  systems,  analog  and 
digital  techniques,  trend  toward  replacing  chart 
recordings  with  a  cathode-ray  tube,  and  the  re- 
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placement  of  hand-wired  analog  control  devices 
with  digital  devices  programmed  for  a  specific 
control  function  have  all  served  to  update  the 
various  systems  around  the  country.  Even  though 
instrumentation  has  advanced,  care  must  be  taken 
to  follow  correct  instructions  on  operating  condi- 
tions for  the  equipment.  The  limits  of  control  in- 
strumentation must  be  considered.  (Baker-FRC) 
W81-04587 


THE  CONSTRUCTION   GRANTS   PROGRAM: 
GETTING  IT  ALL  TOGETHER  FOR  THE  '89S, 

Environmental   Protection   Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  9C. 
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HOW  TO  USE  EVAPORATIVE  RECOVERY  IN 
TREATING  WASTES, 

Pfaudler  Co.,  Rochester,  NY. 
H.  S.  Hartley. 

Industrial  Finishing,  Vol  56,  No  11,  p  47,  Novem- 
ber, 1980.  1  Fig. 

Descriptors:  *Evaporation,  'Waste  recovery, 
♦Plating  wastes.  Recycling,  Metal  finishing  wastes, 
Costs,  Industrial  wastes,  Waste  water  treatment. 

Evaporative  recovery  can  be  combined  with  waste 
water  treatment  systems  to  economically  treat 
metal  plating  wastes.  Economics  for  recovery  can 
be  optimized  by  designing  the  recovery  system  to 
operate  with  the  first  one  or  two  rinse  tanks,  vvhich 
contain  high  concentrations  of  plating  chemicals. 
The  final  rinse  tank(s)  can  be  isolated  from  the 
recovery  system  and  receive  rinse  water  from  an 
external  source.  This  open-loop  type  system  has 
lower  investment  costs  and  only  half  the  operating 
costs  of  a  closed-loop  system.  The  open-loop 
system  can  recover  90-95%  of  the  dragout.  With 
this  system,  chemical  treatment  costs  are  also  re- 
duced, as  are  sludge  handling  and  disposal  costs. 
Since  evaporative  recovery  is  strictly  a  physical 
process,  there  are  none  of  the  costs  or  problems 
associated  with  chemicals.  (Small-FRC) 
W81-04593 


WATER  REUSE  -  AN  EMERGING  TECHNOL- 
OGY, 

D.  R.  Aukamp,  and  J.  A.  Susan. 

Industrial  Water  Engineering,  Vol  17,  No  4,  p  17- 

22,  July/August,  1980. 

Descriptors;  *Water  reuse,  'Water  treatment  facili- 
ties, 'Metropolitan  water  management.  Drinking 
water.  Water  treatment.  Performance  evaluation, 
Washington,  'District  of  Columbia,  Waste  water 
treatment. 

The  Experimental  Estuary  Water  Treatment  Plant 
was  designed  to  evaluate  the  feasibility  of  treating 
Potomac  River  estuary  water  and  effluent  from  the 
Blue  Plains  Waste  Water  Treatment  Plant.  The 
objective  is  to  produce  potable  water  of  acceptable 
quality.  Both  series  and  parallel  considerations 
were  developed  for  different  unit  processes.  Treat- 
ment can  include:  microscreening,  ammonia  re- 
moval, blending  aeration,  rapid  mix,  flocculation, 
sedimentation,  predisinfection,  filtration,  activated 
carbon  adsorption,  post-disinfection,  chlorination, 
ozonation,  ultraviolet  irradiation,  dissolved  solids 
removal,  reverse  osmosis,  electrodialysis,  and  ion 
exchange.  The  basic  treatment  train  was  designed 
to  handle  a  maximum  flow  of  1  Mgd.  A  sampling 
program  has  been  designed  which  will  measure: 
turbidity,  total  organic  carbon,  temperature,  and 
chlorine  residual.  Grab  samples  will  be  used  to 
determine  dissolved  oxygen  and  coliforms.  The 
plant  will  be  operated  continuously  for  two  years. 
The  treatment  plant  was  designed  to  produce 
emergency  drinking  water  for  the  Washington, 
D.C.  area.  The  treatment  processes  used  are  appli- 
cable to  many  waste  water  reuse  situations.  (Small- 
FRC) 
W8 1-04594 


REUSE  OF  TEXTILE  DYE  WASTE  WATER, 

A.  G.  Cox. 

Industrial  Water  Engineering,  Vol  17,  No  4,  p  14- 


16,  July/August,  1980.  1  Fig. 

Descriptors:  'Water  reuse,  'Ozonation,  'Textile 
mill  wastes.  Dye  industry  wastes.  Costs,  Perform- 
ance evaluation.  Pilot  plants.  Waste  water  treat- 
ment. 

Ozone  is  a  stronger  oxidant  than  chlorine,  potas- 
sium permanganate  or  hydrogen  peroxide,  and  is 
uniquely  applicable  to  the  treatment  of  textile  day 
waste  water.  Research  pilot  plant  work  on  the  use 
of  ozone  to  treat  textile  wastes  does  not  always 
agree  with  laboratory  results.  Ozone  dose  rates  in 
the  range  30  ppm  to  50  ppm  are  effective  in  pilot 
plants  which  disagrees  with  published  findings. 
This  difference  is  attributed  to  the  mixing  provided 
by  the  turbine  diffuser.  In  pilot  plants,  total  use  of 
process  water  was  possible.  Also,  there  was  no 
discharge  with  none  of  the  associated  costs  for 
sewage  treatment,  discharge  permit  maintenance, 
laboratory  testing,  and  surcharges  for  overenrich- 
ment.  The  use  of  ozone  permitted  a  75%  reduction 
in  companion  chemical  costs  because  the  ozone 
selectively  attacks  the  color  and  destroys  only  a 
small  part  of  chemical  additives.  The  ozone  system 
also  effected  a  60%  reduction  in  heating  costs.  It  is 
believed  that  an  installed  ozone  recycle  system 
would  be  entitled  to  fiscal  incentives  in  the  areas  of 
Pollution  Control  Facilities  for  Rapid  Amortiza- 
tion, Investment  Credit  Benefits,  and  Energy  Tax 
Credit  Benefits.  (Small-FRC) 
W8 1-04595 


Problems  encountered  at  one  of  the  South  Peel 
Water  System  reservoirs  are  discussed.  Due  to  the 
location  of  the  pressure  release  valve  and  reservoir 
level  control  valve  and  the  mode  of  operation 
adopted  to  promote  circulation  through  both  cells 
of  the  reservoir,  an  incident  occurred  which 
caused  the  50  psi  pressure  to  be  directed  to  the 
supply  conduit  below  the  floor  slab  of  a  cell.  The 
conduit  failed  in  several  areas  and  about  1800  feet 
of  cracks  occurred  in  both  the  supply  and  inlet 
conduits  located  below  the  floor  slab.  About  two 
weeks  after  repairs  were  completed,  complaints 
were  received  that  the  water  was  medicinal  and 
antiseptic  in  taste  and  odor.  All  beverages  contain- 
ing acids  such  as  tea,  coffee,  and  oange  juice  were 
virtually  undrinkable.  At  the  same  time  a  new 
water  purification  plant  had  been  placed  into  serv- 
ice and  was  now  supplying  the  same  reservoir  with 
water.  A  refinery,  located  one  mile  west  of  the 
new  plant,  was  noted  in  the  news  media  as  a  major 
contributor  to  phenolic  contamination  of  Lake  On- 
tario in  that  area.  Tests  indicated  that  p-chloro- 
phenol  and  2,4-dichlorophenol  were  causing  the 
taste  and  odor  problems.  However,  the  cause  of 
the  contamination  was  not  the  refinery  in  this  case, 
but  was  a  minor  change  made  to  the  epoxy  com- 
pound in  two  places  during  the  repair  of  the 
cracks.  The  altered  epoxy  resin,  when  exposed  to 
water  at  the  surface  of  the  conduit,  released  phen- 
ols into  the  surrounding  water.  (Baker-FRC) 
W8 1-046 13 


AWT:  A  CHICAGO  SUCCESS  STORY, 

P.  W.  Prendiville,  and  T.  McAloon. 
Water/Engineering  and  Management,  Vol  128,  No 
4,  p  38-40,  April,  1981.  3  Fig,  2  Tab. 

Descriptors:  'Waste  water  facilities,  'Advanced 
waste  water  treatment.  Water  treatment  facilities, 
'Chicago,  Nitrogen,  Suspended  solids.  Biological 
oxygen  demand. 

An  advanced  waste  water  treatment  plant  deemed 
necessary  to  protect  receiving  stream  water  quality 
in  the  Chicago  area  was  constructed.  The  plant's 
effluent  standards  are  stringent:  BOD  4  mg/liter, 
with  suspended  solids  at  5  mg/liter  and  ammonia 
nitrogen  at  2.5  mg/liter.  The  plant  design  provides 
for  two-stage  biological  treatment,  nutrient  remov- 
al, rapid  dual-media  filtration,  and  disinfection  for 
a  flow  of  50  mgd,  and  primary  treatment  and 
disinfection  for  an  additional  75  mgd  of  mixed 
stormwater  and  waste  water.  On  leaving  the  grit 
chambers  the  dry-weather  flow  passes  through 
two  biological  plants  in  series:  one  for  carbona- 
ceous BOD  removal,  and  the  other  for  nitrogenous 
oxygen  demand  removal  by  nitrification.  Each 
plant  is  designed  as  an  activated  sludge  plant  com- 
plete with  aeration  and  sedimentation  basins.  Efflu- 
ent from  the  final  sedimentation  basins  of  the  nitri- 
fication plant  flows  to  six  double  compartment 
dual-media  filters  and  is  subsequently  chlorinated 
and  discharged  through  a  2-mile,  96-in  diameter 
outfall  to  Salt  Creek.  Excess  sludge  is  concentrated 
in  flotation  thickeners  and  digested  in  floating- 
cover  digesters  equipped  with  gas  recirculation 
systems  for  sludge  mixing.  A  high  degree  of  auto- 
mation was  incorporated  to  minimize  the  labor 
needed  for  plant  operation.  During  its  four-year 
history  the  automatic  and  computerized  operations 
have  functioned  satisfactorily.  (Baker-FRC) 
W8 1-04604 


FEASIBILITY  STUDY  UNDERWAY  FOR  THE 
CONVERSION  OF  A  MUNICIPAL  WATER 
TREATMENT  PLANT  TO  A  LIQUID  INDUS- 
TRIAL WASTE  TREATMENT  FACILITY, 

For  primary  bibliographic  entry  see  Field  6B. 
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MEDIA  MUDDIES  RESERVOIR  WATER 
STORY, 

Water  and  Pollution  Control,  Vol  118,  No  2,  p  22, 
30,  February,  1980.  1  Fig. 

Descriptors:  'Drinking  water,  'Phenols,  Taste, 
Odor,  Water  quality,  'Reservoirs,  Conduits, 
Epoxy  resins.  Industrial  wastes.  South  Peel  water 
system,  Ontario,  Maintenance. 


AQUARIUM    PLANTS    COULD    BE    CHEAP 
MAGNETS  TO  TRAP  ASBESTOS, 

D.  Dempster. 

Water  and  Pollution  Control,  Vol  118,  No  6,  p  31, 

June,  1980. 

Descriptors;  'Asbestos,  'Water  treatment.  Filtra- 
tion, Plants,  Elodea,  Water  pollution  control. 

An  ordinary  aquarium  plant,  Elodea,  was  able  to 
remove  more  than  46%  of  the  fibers  from  asbestos- 
laden  water  in  an  experimental  setup.  A  few 
Elodea  plants  were  placed  in  aquariums  filled  with 
water  containing  150  million  asbestos  fibers  per 
liter,  a  heavy  concentration.  In  four  weeks  of  the 
10  wk  trial,  neariy  half  the  fibers  were  gone. 
Photomicrographs  showed  the  fibers  clinging  in 
clumps  to  the  plants.  (Baker-FRC) 
W8 1-046 14 


AWT -BLACK  BOX  OR  PANDORA'S  BOX, 

For  primary  bibliographic  entry  see  Field  6E. 
W81-04618 


O'HARE  PLANT  DESIGNED  FOR  COMMUNI- 
TY ACCEPTANCE, 

PRC  Consoer  Townsend,  Inc.,  Chicago,  IL. 
W.  J.  Beckman,  and  F.  O.  Gilbertsen. 
Water/Engineering  and  Management,  Vol  128,  No 
4,  p  52-54,  April,  1981.  2  Fig. 

Descriptors;  'Waste  water  treatment,  'Waste 
water  facilities.  Water  treatment  facilities,  Chica- 
go, Advanced  waste  water  treatment,  Chlorina- 
tion, Sludge  thickening.  Sludge  digestion.  Aesthet- 
ics, 'Des  Plaines,  Illinois. 

The  O'Hare  Water  Reclamation  Plant  in  Des 
Plaines,  Illinois  is  described.  The  plant  area  was 
landscaped  with  great  care  to  make  it  appealing 
and  acceptable  to  the  community  as  well  as  serv- 
iceable. A  computer-controlled  irrigation  system 
was  installed  to  supply  sufficient  moisture  for  the 
extensive  vegetation.  Plant  effluent  is  used  in  the 
irrigation  system,  thus  eliminating  the  need  for 
using  potable  water.  The  new  72  mgd  activated- 
sludge  waste  water  treatment  facility  is  connected 
to  the  upper  Des  Plaines  tunnel  system,  which  is 
part  of  the  Tunnel  and  Reservoir  Plan  of  the 
Metropolitan  Sanitary  District  of  Greater  Chicago. 
Here  temporary  storage  of  sewage  occurs  during 
heavy  rainfall.  Flow  of  waste  water  into  the  treat- 
ment plant  is  controlled  by  high  pressure  gates. 
Waste  water  is  pumped  to  the  treatment  plant  from 
the  tunnel  180  ft  below  ground.  Influent  waste 
water  is  carried  by  a  concrete  conduit  from  the 
subterranean  gate-chamber  to  the  screen  chamber 
in  the  first  shaft.  Two  other  shafts  are  pump  wells 
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equipped  with  three  48  mgd  pumps  each.  Magnetic 
couphng-type,  variable-speed  motor  drives  run  the 
pumps,  which  are  placed  by  an  air-bubbler  system. 
Aeration  facilities  were  designed  as  two  separate 
batteries  of  aeration  and  settling  tanks.  Secondary 
effluent  receives  tertiary  treatment  in  dual-media 
gravity  filters.  Chlorine  disinfection  is  accom- 
plished by  mechanical  mixing  of  sodium  hypochlo- 
rite with  plant  effluent.  Sludge  is  transferred  to 
another  treatment  plant  for  thickening  and  digest- 
ing. (Baker-FRC) 
W8 1-04622 


FOAM  CONTROL  IN  AERATION  TANKS, 

Koach  Engineering,  Pacoima,  CA. 

E.  D.  Nelson. 

Water/Engineering  and  Management,  Vol  128,  No 

4,  p  63,  64,  April,  1981.  1  Tab. 

Descriptors:  'Foam  separation,  *Aeration,  Water 
treatment  facilities,  'Waste  water  treatment,  Indus- 
trial wastes.  Industrial  effluents. 

Design  factors  in  the  construction  of  a  foam  break- 
ing system  are  discussed.  The  problem  foams  were 
heavy  foams  that  were  not  effectively  handled  by 
spraying  water  and  continued  to  rise  over  walk- 
ways and  ran  into  the  galleries  of  waste  water 
treatment  plants.  Two  design  objectives  became 
clear.  First,  the  foam-breaking  system  should  be 
based  on  mechanically  shearing  or  bursting  the 
bubbles,  as  that  requires  the  least  amount  of 
energy.  Second,  foam  destruction  should  be  ac- 
complished within  the  tank,  and  the  solids  passed 
on  to  the  final  settling  tank  rather  than  removing 
them.  This  would  greatly  decrease  the  capital  cost 
and  energy  requirements.  It  was  proposed  that  the 
bubbles  in  the  foam  be  broken  near  the  down- 
stream end  of  the  aeration  tanks,  and  that  liquified 
foam  be  allowed  to  flow  into  the  final  sedimenta- 
tion tanks  while  still  in  suspension.  The  foam 
breaker  was  to  have  the  ability  to  be  self-feeding  so 
that  additional  energy  would  not  be  needed  for 
that  purpose.  The  first  prototype  tests  indicated 
that  the  shearing  of  the  foam  was  adequately  ac- 
complished with  light  semirigid  materials  instead 
of  metal  pins.  The  production  model  was  tested  at 
the  San  Jose  Creek  Plant  in  Los  Angeles.  (Baker- 
FRC) 
W8 1-04623 


AERATION  PLANTS  IMPROVE  COUNTRY 
SEWAGE  TREATMENT, 

Water  and  Pollution  Control,  Vol  118,  No  3,  p  56, 
68,  March,  1980. 

Descriptors:  *Waste  water  treatment,  *Lagoons, 
Aerated  lagoons,  Waste  water  Igoons,  Ponds, 
Water  pollution  control,  Kings  County,  Nova 
Scotia. 

The  treatment  of  waste  water  from  neighboring 
groups  of  communities  has  been  successfully  begun 
in  Kinjgs  County,  Nova  Scotia,  in  an  attempt  to 
solve  its  pollution  control  problem.  Two  more 
sysems  are  under  construction,  replacing  half  of 
the  two  mechanical  plants  and  two  oxidation 
ditches  still  in  use.  If  one  includes  parts  and  labor 
for  mechanical  plants,  the  Air-Aqua  Systems  oper- 
ate for  a  total  cost  of  only  one-half  to  one-third  as 
much  as  mechanical  plants.  With  many  mechanical 
plants  the  chances  for  error  and  the  resulting  com- 
plications after  an  error  in  treatment  is  made  are 
time  consuming  and  costly.  The  operation  of  a 
lagoon  system  is  significantly  simpler.  There  is  also 
no  sludge  to  dispose  or  remove.  Wildlife  seem  to 
find  the  aerated  lagoon  systems  attractive  and  not 
harmful.  (Baker-FRC) 
W8 1-04624 


POLLUTION  SOLUTIONS  IN  THE  BREWING 
INDUSTRY, 

Wimpey  Unox  Ltd.  (England). 

Effluent  and  Water  Treatment  Journal,  Vol  21.  No 

1,  p  42-43,  January,  1981.  2  Tab. 

Descriptors:  *Waste  water  treatment,  'Food-proc- 
essing wastes,  'Industrial  waste  water.  Brewery 
wastes.  Waste  water  facilities.  Project  planning, 
Planning,  Municipal  waste  water,  Filtration,  Great 
Britain,  Tadcaster. 


The  sewage  treatment  plant  at  Tadcaster,  Great 
Britain,  consists  of  two  facilities.  The  old  treatment 
works  were  commissioned  in  1906  for  the  treat- 
ment of  combined  domestic  wages  and  brewery 
wastes  from  three  local  breweries.  These  old 
works  consist  of  inadequate  sedimentation  tanks 
which  are  unable  to  produce  an  effluent  of  a  stand- 
ard required  by  current  water  quality  objectives. 
The  tanks  provide  rudimentary  sedimentation  for 
85%  of  the  wastes  produced  by  the  breweries.  The 
new  works  were  constructed  in  1963,  to  treat 
domestic  sewage.  Wastes  handled  by  the  facility 
are  now  comprised  of  about  65%  domestic  sewage 
and  35%  brewery  waste,  handling  the  15%  of 
these  latter  wastes  not  treated  by  the  old  works.  A 
new  treatment  plant  is  currently  being  constructed. 
This  plant  was  planned  by  a  group  consisting  of 
the  three  breweries,  consulting  engineers,  and  the 
Yorkshire  Water  Authority.  The  plant  will  be  built 
on  land  owned  by  the  Authority  and  will  be  oper- 
ated by  the  Authority,  but  the  capital  and  operat- 
ing costs  will  be  paid  by  the  breweries.  The 
Wimpey  Unox  process  will  be  utilized  for  the 
biological  treatment  of  brewery  wastes  in  admix- 
ture with  domestic  sewage.  (Carroll-FRC) 
W81-04637 


PARTICLE  SIZE  DISTRIBUTION  IN  SECOND- 
ARY EFFLUENTS, 

Stuttgart  Univ.  (Germany,  F.R.). 

M.  Roth. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

1,  p  19,  21-25,  January,  1981.  6  Fig,  13  Ref 

Descriptors:  'Particle  size,  'Effluents,  'Secondary 
waste  water  treatment.  Tertiary  waste  water  treat- 
ment. Distribution  patterns.  Suspended  solids.  Fil- 
tration, Measurement  techniques. 

Microstrainers  and  rapid  sand  filters  used  for  terti- 
ary waste  water  treatment  can  only  operate  suc- 
cessfully if  the  residual  contamination  in  the  sec- 
ondary effluent  is  present  in  the  form  of  easily 
filterable  floe  particles.  The  filtration  properties  of 
the  suspended  material  in  the  influent  are  deter- 
mined largely  by  the  size  and  size  distribution  of 
the  particles,  their  shape  and  structure,  and  their 
shear  resistance  or  compressibility.  The  suspended 
matter  in  secondary  effluents  is  mainly  composed 
of  a  large  number  of  species  of  microorganisms  in 
their  different  forms  of  aggregation,  characterized 
by  low  specific  density,  low  compressibility,  and 
high  transmittance  of  light.  An  accurate  counting 
and  sizing  of  these  particles  is  only  possible  using 
microscopic  methods.  The  size  distributions  (parti- 
cle-number and  particle-area  distribution)  can 
mostly  be  approximated  by  log-normal  distribu- 
tions, characterized  by  median  and  standard  devi- 
ation. There  are  no  fundamental  differences  as  to 
the  size  distributions  in  the  effluents  of  activated 
sludge  plants  and  trickling  or  rotating-disc  filters. 
The  particles'  projection  area  distribution  is 
thought  to  be  the  most  suitable  form  for  represent- 
ing the  particle  sizes  in  secondary  effluents.  The 
cumulative  frequency  of  the  particles'  projection 
area  is  also  a  proper  means  for  roughly  estimating 
the  weight  fraction  of  particles  below  or  above  a 
definite  diameter.  The  mean  particle  size  decreases 
distinctly  with  increasing  biological  oxygen 
demand  loading  of  the  activated  sludge  plant  and 
the  trickling  filter.  (Carroll-FRC) 
W8 1-04640 


ENERGY  CRISIS  REDIRECTS  SLUDGE  DIS- 
POSAL PERSPECTIVES, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

N.  W.  Schmidtke. 

Water  and  Pollution  Control,  Vol  118,  No  4,  p  16- 
19,  April,  1980.  5  Fig,  3  Tab. 

Descriptors:  'Sludge,  'Waste  disposal,  Sludge 
dewatering,  'Land  disposal.  Toxicity,  Waste  treat- 
ment facilities.  Energy,  Phosphorus,  Potassium, 
Ontario. 

Sludge  production  is  influenced  by  a  number  of 
variables.  The  type  of  process  used  in  the  conver- 
sion of  substrate  greatly  affects  the  amount  of 
biomass  produced.  The  amount  of  sludge  produced 
also  varies  with  the  nature  of  the  substrate  oxi- 


dized. Higher  volumes  are  obtained  in  winter  than 
in  summer.  The  total  solids  concentrations  of  the 
raw  primary  sludges  may  vary  from  3.5  to  8%.  As 
effluent  objectives  become  more  stringent,  treat- 
ment processes  grow  more  complex,  and  sludge 
quantities  increase  as  well.  Sludge  production  data 
from  42  secondary  plants  using  the  conventional 
activated  sludge  process  were  analyzed.  Sludge 
production  data  were  also  examined  for  15  second- 
ary biological  plants,  upgraded  to  include  phos- 
phorus removal.  A  variety  of  management  strate- 
gies ranging  from  sludge  treatment/disposal  to  uti- 
lization are  available  and  in  use  currently.  Manage- 
ment strategies  must  be  tailored  to  meet  local, 
regional  and  national  needs  and  be  acceptable  in 
terms  of  cost,  the  environment,  public  health  and 
the  public  interest.  Two  basic  components  associat- 
ed with  sludge  utilization  are  the  optimization  of 
the  anaerobic  digestion  process  to  generate  gas 
which  can  be  used  as  an  energy  source,  and  the 
modulation  of  sludge  characteristics.  (Baker-FRC) 
W8 1-04645 


WET  PROGRAM  CONVERTS  OIL  RESIDUE. 

Water  and  Pollution  Control,  Vol  118,  No  6,  p  26, 
June,  1980.  1  Fig. 

Descriptors:  'Industrial  waste  water,  'Waste 
water  treatment.  Oil  industry,  Oil  refineries.  Indus- 
trial plants.  Oily  water,  'Oil  pollution.  Oil  wastes. 
Separation  techniques. 

A  new  water  effluent  treatment  (WET)  system 
constructed  at  Dartmouth,  N.S.  is  described.  The 
system  is  a  major  part  of  a  85,000  barrel/day 
refinery.  One  of  the  central  components  is  the  $13 
million  biological  oxidation  plant  which  converts 
oil  residue  in  process  and  runoff  water  to  carbon 
dioxide  and  water.  The  process  is  similar  to  that 
used  at  a  sewage  treatment  plant.  Water  to  be 
treated  arrives  from  four  sources:  ballast  pumped 
ashore  from  ships'  tanks,  from  rainwater  and  oil 
processes  run-off  and  from  saltwater  cooling  sys- 
tems. The  process  includes  skimming  the  floating 
oil  from  the  surface  of  the  water,  filtering  it  to 
remove  lesser  amounts  of  oil,  and  biological  oxida- 
tion for  removal  of  oil  and  chemical  residue.  Clean 
water  is  directed  to  Halifax  Harbor.  (Baker-FRC) 
W8 1-04646 


APPLYING  DAIRY  EFFLUENT  ON  CROP- 
LAND, 

Southern  Illinois  Univ.  at  Carbondale. 
R.  K.  Jump,  F.  J.  Olsen,  J.  H.  Jones,  G.  C.  McCoy, 
and  J.  J.  Patterson. 

BioCycle,  Vol  22,  No  1,  p  51-55,  January/Febru- 
ary, 1981.  5  Tab,  14  Ref. 

Descriptors:  'Dariy  wastes,  'Waste  water  farming, 
'Fescues,  Biological  treatment.  Crop  production, 
Forage  grasses.  Potassium,  Sodium,  Nitrates, 
Waste    water    treatment.    Land    disposal.    Water 


The  effects  of  liquid  dairy  wastes  application  on 
tall  fescue  were  investigated.  Crop  yields,  forage 
acceptability  and  nutrient  uptake  were  investigat- 
ed. Wastes  were  treated  biologically  in  a  settling 
basin  and  holding  tank,  and  pumped  at  a  rate  of 
1500  liters/day  during  winter  and  spring  and  1900 
liters/day  during  summer  and  fall.  Tall  fescue  was 
sampled  biweekly  for  chemical  analysis  during  the 
growing  season,  and  tested  for  P,  Ca,  Mg,  K,  and 
Na.  The  effluent  was  high  in  K  and  Na  because  of 
a  detergent  used  in  the  dairy.  Effluent  additions 
raised  the  soil  pH  slightly  and  increased  P  and  the 
bases.  The  nitrate  values  in  the  fescue  were  faily 
high  but  never  approached  toxic  levels.  The  high 
amount  of  K  was  attributed  to  luxury  consump- 
tion. Infestation  by  annual  grassy  weeds  raised 
some  questions  as  to  the  desirability  of  using  tall 
fescue  as  the  vegetative  cover  with  continuous 
effluent  application.  Other  perennial  grasses  may 
be  more  tolerant  of  wet  soil  conditions.  (Small- 
FRC) 
W8 1-04647 


OPERATING      A      SOLAR      AQUACULTURE 
SEWAGE  TREATMENT  PLANT, 

Cal  Recovery  Systems,  Inc.,  Richmond,  CA. 
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C.  G.  Golueke,  and  L.  F.  Diaz. 
BioCycle,  Vol  22,  No  1,  p  38-39,  January/Febru- 
ary, 1981. 

Descriptors;  'Aquaculture,  'Water  hyacinth, 
•Solar  energy,  Aerated  lagoons,  Sand  filters, 
Ozonation,  Performance  evaluation.  Waste  water 
facilities,  *Waste  water  treatment. 

In  Hercules,  California,  100,000  to  200,000  gallons 
of  sewage  per  day  is  treated  by  a  solar  aquaculture 
facility.  This  facility  makes  full  use  of  the  water 
hyacinth  as  a  biological  agent  involved  in  the 
stabilization  of  the  dissolved  and  suspended  solids. 
The  plant  occupies  about  1.2  acres  of  land,  cost  2.2 
million  dollars,  and  has  been  in  operation  for  about 
five  months.  It  includes  a  treatment  tank,  an  aer- 
ation basin,  and  a  higher  plant  (water  hyacinth) 
lagoon.  All  three  units  are  covered  by  a  green- 
house-type structure.  The  primary  tank  removes 
grit  and  grease,  and  its  sludge  is  removed  every 
Four  to  six  months  and  transported  to  a  landfill. 
The  aeration  basin  provides  an  extensive  surface 
for  the  attachment  of  microflora  and  microfauna 
and  treats  the  effluent  for  about  14  hours.  After 
treatment  in  the  plant  growth  lagoon  for  about  6.2 
days,  the  effluent  is  discharged  through  a  sand 
filter,  treated  by  ozonation,  and  pumped  to  a 
nearby  treatment  plant.  The  water  cannot  be  di- 
rectly discharged  because  the  plant  is  still  in  the 
testing  stages.  There  have  been  some  problems. 
The  ozonation  equipment  has  been  inadequate,  the 
plastic  sheeting  covering  the  facility  has  already 
been  replaced,  and  harvesting  the  water  hyacinths 
has  not  been  as  easy  as  expected.  The  plan  is  to 
eventually  compost  the  hyacinths.  (Small-FRC) 
W8 1-04648 


LAND  TREATMENT  OF  WASTEWATER, 

N.  Goldstein. 

BioCycle,  Vol  22,  No  1,  p  34-37,  January/Febru- 
ary, 1981. 

Descriptors:  *Spray  irrigation,  *Crop  production, 
•Municipal  waste  water,  •Land  disposal.  Pine 
trees.  Com,  Industrial  wastes.  Costs,  Waste  water 
treatment.  Waste  water  farming,  Water  reuse.  Im- 
paired water  use. 

Spray  irrigation  with  crop  or  forest  production  is 
the  method  of  waste  water  treatment  practiced  in 
Muskegon  County,  Michigan;  El  Reno,  Oklahoma; 
and  Clayton  County,  Georgia.  Muskegon  County, 
Michigan,  began  a  program  of  spray  irrigation  and 
crop  production  on  sandy,  unproductive  soil  in 
1974.  This  system  handles  28  million  gallons  per 
day,  and  60%  of  the  waste  water  is  of  industrial 
origin.  In  1975,  the  total  cost  for  treatment  was  24 
cents/1000  gallons  and  in  1980,  20.6  cents/1000 
gallons.  Corn  has  been  the  main  agricultural  crop. 
In  El  Reno,  Oklahoma,  the  treatment  operation  is 
similar  to  the  one  in  Michigan,  except  that  the 
waste  water  is  used  to  irrigate  private  land  in 
return  for  rights  to  the  groundwater  on  that  prop- 
erty. The  El  Reno  facility  has  a  flow  of  2.5  million 
gallons  per  day.  The  Clayton  County,  Georgia, 
treatment  facility  is  under  construction.  It  will 
spray  irrigate  2400  acres  of  pine  trees  of  pulp 
production.  The  land  treatment  system  is  expected 
to  produce  cleaner  water  than  an  advanced  vyaste 
water  treatment  facility  and  allows  for  additional 
residential  and  industrial  growth  in  the  area. 
(Small-FRC) 
W8 1-04649 


CENTRALIZED  TREATMENT  AND  DISPOSAL 
OF  SPECIAL  WASTES  IN  THE  FEDERAL  RE- 
PUBLIC OF  GERMANY, 

Department  of  Sewage  Treatment,   Essen  (Ger- 
many, F.R.). 
N.  Roesler. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-19 1900, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
In;  Third  Conference  on  Advanced  Pollution  Con- 
trol for  the  Metal  Finishing  Industry,  Kissimmee, 
Florida,  April  14-16,  1980.  Environmental  Protec- 
tion Agency  Report  EPA-600/2-8 1-028,  February, 
1981.  p  104-114,  13  Fig,  4  Tab. 


posal.  Sludge  drying,  Dewatering,  Wastewater 
facilities.  Landfills,  Government  supports.  Eco- 
nomic aspects. 

Although  the  legal  task  of  the  public  wastewater 
treatment  plants  in  the  Federal  Republic  of  Ger- 
many is  the  acceptance  and  treatment  of  normal 
municipal  wastewater,  they  often  had  to  treat  un- 
usual waste  components,  which,  despite  regula- 
tions, entered  into  the  sewers  and  complicated 
treatment.  Since  about  1960,  intensive  efforts  have 
been  made  in  Germany  which  have  resulted  in 
centraHzed  treatment  plants  with  facihties  for 
treating  the  wastes  from  different  industries.  An 
example  of  facilities  based  on  private  and  volun- 
tary activities  is  the  Ruhrverband.  The  central 
decontaminating  plant,  in  Iserlohn,  treats  metal 
finishing  wastes  from  an  area  of  380  sq  km.  In  this 
area  there  are  about  200  installations  running  ap- 
proximately 1000  baths  for  galvanizing,  anodizing, 
and  non-ferrous  metal  pickling.  The  central  plant 
can  handle  toxic  concentrations,  thin  and  thick- 
ened sludges,  and  dewatered  sludges  requiring  dis- 
posal. A  storage,  dewatering  and  dumping  facility 
for  sludges  from  Heiligenhaus  has  been  operating 
since  1968.  The  centralized  treatment  and  disposal 
of  special  wastes  in  Bavaria  is  carried  out  by  a 
company  jointly  owned  by  public  authorities  and 
firms  from  the  chemical,  metal  processing,  paper, 
and  oil  industries.  The  fact  that  the  company  does 
not  have  to  make  a  profit  on  waste  disposal  and 
that  the  supervisory  board  has  to  approve  the 
disposal  charges  means  that  conditions  exist  which 
enable  concerns  to  deliver  their  wastes  and  have 
them  properly  disposed  of  in  accordance  with  the 
law,  without  the  need  for  coercion.  (Moore-SRC) 
W8 1-04698 


5E.  Ultimate  Disposal  Of  Wastes 


II 

I 


Descriptors;  •Industrial  wastewater,  •Metal-finish- 
ing wastes,  •Wastewater  treatment,  •Sludge  dis- 


LAND  APPLICATION  OF  DOMESTIC  WASTE 
WATER  IN  FLORIDA -STATEWIDE  ASSESS- 
MENT OF  IMPACT  ON  GROUNDWATER 
QUALITY, 

Geological  Survey,  Tallahassee,  FL.   Water  Re- 
sources Div. 
B.  J.  Franks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-202350, 
Price  codes;  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-3,  1981.  37  p,  4  Fig,  6  Tab,  25  Ref 

Descriptors;  Wastewater  disposal,  *Municipal 
wastes,  •Wastewater  treatment,  Legislation, 
Groundwater  recharge,  Water  quality.  Water  pol- 
lution effects,  Water  reuse.  Irrigation,  Monitoring, 
Observation  wells,  Geohydrology,  Chemical  anal- 
ysis, *Florida. 

In  Florida  domestic  waste  water  is  being  applied  to 
the  land  for  disposal  and  reuse.  State  and  Federal 
regulations  favor  land-application  methods  over 
other  advanced  waste  water  treatment  practices. 
Despite  the  increasing  use  of  this  alternative  tech- 
nology, little  is  known  about  localized  effects  on 
groundwater  quality.  This  report  documents  the 
extent  of  land-application  practices  in  Florida  and 
summarizes  case  study  information  on  some  of  the 
more  adequately  monitored  site  throughout  the 
State.  More  than  2,500  sites  in  Florida  are  permit- 
ted by  the  Department  of  Environmental  Regula- 
tion for  applying  domestic  waste  water  to  the  land. 
The  majority  (more  than  1,700  sites),  classified  as 
infiltration  ponds,  are  concentrated  in  central  and 
southern  Florida.  More  than  560  sites  classified  as 
drainfields,  and  more  than  250  sites  classified  as 
irrigation  sites,  are  located  primarily  in  central 
Florida.  An  estimated  150  million  gallons  per  day 
of  domestic  waste  water,  after  required  secondary 
treatment,  are  applied  to  Florida  soils.  Despite  the 
large  numbers  of  sites  and  the  considerable  volume 
of  waste  water  utilized,  little  is  known  about  poten- 
tial impact  on  groundwater  quality.  At  the  few 
sites  where  observation  wells  have  been  drilled  and 
local  groundwater  quality  monitored,  no  signifi- 
cant deterioration  of  water  quality  has  been  detect- 
ed. (USGS) 
W81-04327 


BASE  OF  FRESH  GROUNDWATER,  NORTH- 
ERN LOUISIANA  SALT-DOME  BASIN  AND 
VICINITY,  NORTHERN  LOUISIANA  AND 
SOUTHERN  ARKANSAS, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W8 1-04348 


A  PRELIMINARY  REPORT  OF  THE  GEOHY- 
DROLOGY OF  THE  MISSISSIPPI  SALT- 
DOME  BASIN, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

C.  A.  Spiers,  and  L.  A.  Gandl. 
Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$7.50,  microfiche  $8.00.  Geological  Survey  Open- 
File  Report  80-595,  1980.  45  p,  23  Fig,  2  Tab,  70 
Ref 

Descriptors;  •Geohydrology,  •Radioactive  wastes, 
•Radioactive  waste  disposal.  Groundwater, 
Groundwater  movement.  Path  of  pollutants,  Geo- 
hydrologic  units.  Aquifer  characteristics,  Water 
quality.  Chemical  analysis.  Evaluation,  •Mississip- 
pi, •Mississippi  salt  dome  basin.  Salt  domes. 

The  U.S.  Department  of  Energy  is  investigating 
the  suitability  of  salt  domes  in  the  Mississippi  salt- 
dome  basin  as  repositories  for  storing  radioactive 
wastes.  The  Department  of  Energy  has  requested 
that  the  U.S.  Geological  Survey  describe  the 
groundwater  hydrology  of  the  Mississippi  salt- 
dome  basin,  giving  special  attention  to  direction 
and  rate  of  movement  of  water.  In  this  first  part  of 
a  continuing  investigation  the  data  obtained  from 
one  year  of  extensive  literature  search  and  data 
compilation  are  summarized.  The  regional  ground- 
water hydrology  in  the  salt-dome  basin  is  defined 
with  respect  to  (1)  groundwater  flow,  (2)  facies 
changes,  (3)  geological  structure,  (4)  recharge  and 
discharge,  (5)  freshwater-saltwater  relations,  and 
(6)  identification  of  localities  where  additional  data 
are  needed.  From  the  50  piercement-type  salt 
domes  in  the  Mississippi  salt-dome  basin  three 
domes  (Richton,  Cypress  Creek,  and  Lampton) 
were  selected  for  more  intensive  study.  To  further 
evaluate  the  geohydrology  of  Richton,  Lampton, 
and  Cypress  Creek  domes  as  possible  sites  for 
storage  of  radioactive  waste,  an  intensive  geohy- 
drologic  study  based  on  a  comprehensive  test  drill- 
ing program  near  the  domes  is  planned.  (USGS) 
W81-04353 


WASTE  ACTIVATED  SLUDGE  PROCESSING, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 
CA. 

S.  R.  Austin,  J.  R.  Livingston,  and  L.  Tortorici. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 19331, 
Price  codes;  A 12  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-147,  August,  1980.  254  p,  95  Fig,  57  Tab, 
17  Ref  2  Append. 

Descriptors:  *Sludge  disposal,  *Sludge  drying, 
•Sludge  thickening,  •Sludge  digestion,  •Compost- 
ing, •Activated  sludge,  Dewatering,  Biodegrada- 
tion.  Filtration,  Centrifugation,  Flotation. 

In  order  to  determine  the  most  effective  means  of 
handling  waste  activated  sludge  from  the  future 
secondary  treatment  facilities  at  the  Joint  Water 
Pollution  Control  Plant  in  Carson,  California,  var- 
ious methods  of  thickening,  stabilization,  condi- 
tioning, dewatering,  and  drying  have  been  evaluat- 
ed. Dissolved  air  flotation  effectively  thickened 
waste  oxygen  activated  sludge  to  3.5%  total  solids 
at  polymer  dosages  below  4  lb/ton.  Basket  and 
scroll  type  centrifuges  achieved  higher  thickened 
sludge  solids,  but  the  necessary  polymer  dosages 
were  higher  and  the  thickened  sludge  was  too 
viscous  to  allow  mixing  during  subsequent  process- 
es. Mesophilic  anaerobic  digestion  appears  to  be 
the  most  attractive  stabilization  process.  Vacuum 
and  pressure  filtration  required  extremely  high 
lime  and  ferric  chlorine  dosages,  and  polymer  con- 
ditioning was  ineffective  for  filtration.  Scroll  cen- 
trifugation of  anaerobically  digested  waste  activat- 
ed sludge  produced    15%   cakes  at  a    15   lb/ton 
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polymer  dosage.  Basket  centrifugation  achieved 
comparable  results,  but  the  run  times  were  ex- 
tremely short.  Combining  the  digested  waste  acti- 
vated sludge  with  digested  primary  sludge  before 
dewatering  may  reduce  the  chemical  costs  and  will 
result  in  more  manageable  cakes.  Thermal  condi- 
tioning of  waste  activated  sludge  greatly  improved 
its  dewatering  characteristics.  Successful  compost- 
ing of  the  dewatered  digested  waste  oxygen  acti- 
vated sludge  required  the  recycling  of  large  vol- 
umes of  dried  compost  product  to  adjust  the  initial 
moisture  content  of  the  cakes.  One  of  the  two  most 
cost  effective  sludge  disposal  systems  incorporated 
dissolved  air  flotation,  mesophilic  anaerobic  diges- 
tion, centrifuge  dewatering,  compost  drying,  and 
sale  to  a  fertilizer  manufacturer.  The  other  was 
dissolved  air  flotation  thickening,  thermal  treat- 
ment, filtration  dewatering,  and  landfill  disposal. 
(Moore-SRC) 
W8 1-04376 


MUNICIPAL  SOLID  WASTE  DISPOSAL  IN  ES- 
TUARIES AND  COASTAL  MARSHLANDS, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-04384 


COST  COMPARISONS  OF  TREATMENT  AND 
DISPOSAL  ALTERNATIVES  FOR  HAZARD- 
OUS MATERIALS;  VOLUMES  I  AND  II, 

SCS  Engineers,  Redmond,  WA. 

For  primary   bibliographic   entry   see   Field   5D. 

W81-04385 


CONCENTRATION  TECHNOLOGIES  FOR 
HAZARDOUS  AQUEOUS  WASTE  TREAT- 
MENT, 

Touhill,  Shuckrow  and  Associates,  Inc.,  Pitts- 
burgh, PA. 

For  primary  bibliographic  entry  see  Field  5D. 
W8 1-04397 


LONG-TERM  CHANGES  IN  BENTHIC  FAUNA 
RESULTING  FROM  SEWAGE  SLUDGE 
DUMPING  INTO  THE  NORTH  SEA, 

Hamburg  Univ.,  (Germany,  F.R.).  Inst,  fuer  Hy- 

drobiologie  und  Fischereiwissenschaft. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04415 


INVESTIGATIONS    INTO   SEWAGE   GREASE 
BEHAVIOR  IN  COASTAL  WATERS, 

Australian  Atomic  Energy  Commission. 
For  primary  bibliographic  entry  see  Field  5B. 

W81-04418 


SANITARY  LANDFILLS, 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04441 


SLUDGE  DISINFECTION  BY  IRRADIATION. 

Public  Works,  Vol  112,  No  3,  p  128,  130,  131, 
March,  1981.  1  Fig. 

Descriptors:  'Irradiation,  Disinfection,  *Sludge, 
Pathogenic  bacteria,  *Sludge  treatment.  Sludge 
drying,  Viruses,  'Waste  water  treatment. 

Five  to  ten  sludge  irradiators  are  being  developed 
at  selected  waste  water  treatment  centers,  with  the 
support  of  the  Department  of  Energy.  Four  com- 
munities have  been  involved  in  feasibility  studies, 
and  more  communities  have  expressed  interest  in 
the  program.  An  8-ton/day  pilot  plant  has  been 
operated  in  New  Mexico  which  routinely  irradi- 
ates air-dried  sludges  for  agricultural  and  biologi- 
cal studies  at  New  Mexico  State  University.  Also, 
Sandia  National  Laboratories  has  been  investigat- 
ing the  types  of  bacteria,  viruses,  parasites,  and 
fungi  found  in  sludge  and  the  effects  of  irradiation 
on  them.  A  dose  of  one  megarad  is  specified  by  the 
EPA  for  sewage  solids.  This  has  been  demonstrat- 
ed to  kill  bacteria.  Air  drying  or  anerobic  digestion 
plus  treatment  with  0.5  megarad  is  sufficient  to 
inactivate  most  viruses  present,  although  irradia- 


tion alone  is  not  effective  against  viruses.  The  pilot 
plant  uses  low-energy  radiation  from  cesium- 137,  a 
waste  product  of  defense  reactor  operations,  to 
disinfect  sludge.  The  preliminary  estimate  for  the 
design  and  construction  of  a  25  ton/day  facility, 
exclusive  of  the  source  cost,  is  $1,475,000.  (Small- 
FRC) 
W8 1-04454 


THE  UTILITY  OF  EXTRACTION  PROCE- 
DURES AND  TOXICITY  TESTING  WITH 
SOLID  WASTES, 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04488 


DISPOSAL  AND  REMOVAL  OF  HALOGENAT- 
ED  HYDROCARBONS  IN  SOILS, 

Illinois  State  Geological  Survey,  Urbana. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04490 


PREDICTING      PERCOLATION      THROUGH 
WASTE  COVER  BY  WATER  BALANCE, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Geotechnical  Lab. 

For   primary  bibliographic   entry  see   Field   5G. 

W8 1-04493 


INTERACTION  OF  SELECTED  LINING  MA- 
TERIALS WITH  VARIOUS  HAZARDOUS 
WASTES  -  II, 

Matrecon,  Inc.,  Oakland,  CA. 

For   primary  bibliographic  entry   see   Field   8G. 

W8 1-04496 


ASSESSMENT  OF  PROCESSES  TO  STABILIZE 
ARSENIC-LADEN  WASTES, 

JBF  Scientific  Corp.,  Wilmington,  MA. 
J.  C.  Johnson,  and  R.  L.  Lancione. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA -600/9- 80-0 10,  March, 
1980.  p  181-186,  1  Fig,  1  Tab,  10  Ref 

Descriptors:  'Industrial  wastes,  'Arsenic,  'Waste 
management,  'Leaching,  Waste  disposal,  Cost 
analysis,  Solid  wastes,  Stability,  Regulations, 
Water  pollution  prevention. 

Industrial  solid  waste  containing  arsenic  was  treat- 
ed with  many  proprietary  and  generic  fixation 
processes  to  evaluate  the  processes'  ability  to 
retard  the  leaching  of  arsenic.  This  evaluation  was 
achieved  by  performing  two  types  of  laboratory 
leaching  tests,  a  long-term  shake  test  and  a  modi- 
fied extraction  procedure.  Several  processes  were 
found  to  reduce  arsenic  leaching  rates  by  at  least 
four  orders  of  magnitude.  A  concluding  discussion 
shows  that  fixation  can  be  economically  competi- 
tive with  other  legal  methods  of  hazardous  waste 
disposal.  Several  barriers  to  implementation  are 
identified.  They  are:  delays  in  official  promulga- 
tion of  hazardous  waste  regulations;  uncertainty 
about  the  long-term  stability  of  fixed  products;  and 
uncertainty  about  future  definitions  of  'hazardous'. 
(Brambley-SRC) 
W8 1-04497 


FIELD  INVESTIGATION  OF  CONTAMINANT 
LOSS  FROM  CHEMICALLY  STABILIZED 
SLUDGES, 

Army   Engineer  Waterways  Experiment   Station, 

Vicksburg,  MA. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04498 


LEACHATE  FROM  MUNICIPAL  AND  INDUS- 
TRIAL WASTE  LANDFILL  SIMULATORS, 

Cincinnati  Univ.,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04499 


CHEMICALLY  STABILIZED  INDUSTRIAL 
WASTES  IN  A  SANITARY  LANDFILL  ENVI- 
RONMENT, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-04500 


SOLIDS  REMOVAL  AND  CONCENTRATION, 

Industrial  Filter  and  Pump  Mfg.  Co.,  Cicero,  IL. 
R.  W.  Crain. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-191900, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
In:  Third  Conference  on  Advanced  Pollution  Con- 
trol for  the  Metal  Finishing  Industry,  Kissimmee, 
FL.  April  14-16,  1980.  EPA  Report  EPA-600/2- 
81-028,  February,  1981.  p  56-62,  16  Fig  3  Tab,  13 
Ref 

Descriptors:  'Metal-finishing  wastes,  'Sludge 
drying,  'Sludge  thickening,  'Sludge  disposal, 
Sludge  lagoons,  Clarifiers,  Dewatering,  Centrifu- 
gation, Filters,  Incineration. 

The  metallic  hydroxides  and  other  sludges  result- 
ing from  the  treatment  of  metal  finishing  wastes 
must  be  made  presentable  to  the  receiving  authori- 
ty or  a  private  disposal  site.  Properly  neutralized 
and  conditioned,  thickened  or  dewatered  sludge 
has  been  shown  to  be  relatively  inert.  The  current 
state  of  the  art  of  concentrating  sludges  to  enable 
them  to  be  handled  and  transported  as  inexpensive- 
ly as  possible  and  disposed  of  at  approved  sites  is 
examined.  Numerous  processes  and  equipment 
types  are  available  for  sludge  thickening  and  dewa- 
tering. Criteria  for  selecting  techniques  depend  on 
the  characteristics  and  the  amount  of  sludge  to  be 
processed,  funds  available,  size  and  type  of  treat- 
ment plant,  regulatory  requirements,  and  final  dis- 
position. Methods  or  devices  used  for  thickening 
and  dewatering  include  the  following:  lagooning, 
clarifiers,  centrifuges,  vacuum  filters,  belt  filters, 
filter  presses,  pressure  leaf  precoated  filters,  fixants 
and  incineration.  Lagooning  as  a  method  is  no 
longer  widely  accepted,  although  many  lagoons 
still  exist.  Clarifiers  are  divided  into  four  catego- 
ries: gravity,  stirred  gravity,  dissolved  air  flotation, 
and  rapid  settlers.  Centrifuges  can  typically 
dewater  to  15%,  but  the  centrate  almost  always 
must  be  recycled.  Pressure  leaf  precoated  filters 
produce  the  best  filtrate  of  any  dewatering  device, 
with  0-5  ppm  suspended  solids.  (Moore-SRC) 
W8 1-04507 


RADIOCHEMICAL  STUDIES  OF  THE  LEACH- 
ING OF  METAL  IONS  FROM  SLUDGE  BEAR- 
ING CONCRETE, 

Manhattan  Coll.,  Bronx,  NY.  Dept.  of  Chemistry. 
J.  D.  Mahoney,  E.  A.  Dwyer,  W.  P.  Saukin,  and 
R.  J.  Spinna. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-191900, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
In:  Third  Conference  on  Advanced  Pollution  Con- 
trol for  the  Metal  Finishing  Industry,  Kissimmee, 
Florida,  April  14-16,  1980.  Environmental  Protec- 
tion Agency  Report  EPA-600/2-8 1-028,  February, 
1981.  p  65-69,  6  Fig,  4  Tab,  4  Ref 

Descriptors:  'Sludge  disposal,  'Leaching,  'Con- 
cretes, 'Metal-finishing  wastes,  'Metals,  Heavy 
metals.  Radioactive  tracers.  Aluminum,  Cadmium, 
Chromium,  Cobalt,  Manganese,  Nickel,  Zinc,  Cal- 
cium. 

The  possibility  of  incorporating  electroplating 
sludge  into  concrete  as  an  alternative  disposal  pro- 
cedure is  being  investigated.  The  hardening  of 
concrete  can  be  seen  as  the  process  of  making 
artificial  minerals.  The  extent  to  which  metal  ions 
have  been  mineralized  in  concrete,  made  with  elec- 
troplating sludge  as  part  of  the  mixing  water,  can 
be  determined  by  analysis  of  leach  water.  Radio- 
chemical techniques  were  employed  because  they 
provide  a  fast,  accurate,  and  extremely  sensitive 
method  of  identifying  the  metal  and  its  concentra- 
tion in  the  leach  water.  The  metals  studied  include: 
aluminum,  cadmium,  chromium,  cobalt,  manga- 
nese, nickel,  zinc  manganese,  and  calcium.  The 
results  with  respect  to  the  rate  of  which  aluminum 
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is  leached  from  the  concrete  are  inconclusive.  The 
extent  to  which  the  metals  studied  leach  into  the 
immersion  water  is  generally  of  a  very  low  level. 
Calcium  is  generally  not  a  constituent  of  electro- 
plating sludge  but  it  does  make  up  about  45%  of 
Portland  cements.  A  significant  amount  of  calcium 
enters  the  leach  water,  about  1%  of  the  total 
calcium  content  of  cement.  A  puzzling  aspect  of 
the  sludge-metal  leaching  system  is  the  apparent 
reabsorption  of  certain  metals  with  extended  expo- 
sure of  the  concrete  to  the  same  leach  water. 
(Moore-SRC) 
W8 1-04508 


HAZARDOUS  WASTE  MANAGEMENT  FACIL- 
ITIES: THE  SITING  PROBLEM  AND  POSSI- 
BLE SOLUTIONS, 

Liqwacon  Corp.,  Blue  Bell,  PA. 
F.  Boni. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-191900, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
In;  Third  Conference  on  Advanced  Pollution  Con- 
trol for  the  Metal  Finishing  Industry,  Kissimmee, 
Florida  April  14-16,  1980.  Environmental  Protec- 
tion Agency  Report  EPA-600/2-8 1-028,  February, 
1981.  p  132-134,  11  Ref 

Descriptors:  *Metal-finishing  wastes,  *Industrial 
waste  waters,  'Sludge  disposal,  *Waste  disposal, 
•Site  selection.  Regulations,  Social  aspects.  Haz- 
ardous materials. 

Regulations  and  societal  pressures  are  reducing  the 
available  disposal  options  for  the  surface  finishing 
industry.  There  is  need  for  involvement  at  the  state 
level  in  the  siting  aspect  of  the  growing  problem 
facing  the  surface  finishing  industry  of  finding  safe, 
legal  locations  for  disposal  of  residues  from  waste 
treatment.  Methods  available  for  the  disposal  of 
sludges  include  landfills,  reclamation,  chemical  fix- 
ation, and  heat  treatment,  but  landfill  disposal  is 
still  the  most  common  practice  in  the  plating  indus- 
try. State  involvement  is  more  likely  to  be  success- 
ful if  siting  procedures  include  public  participation 
in  resolution  of  social  and  economic  issues.  Educa- 
tion of  the  public  is  a  necessary  precondition  for 
productive  participation  in  the  siting  process.  The 
surface  finishing  industry  and  its  professional  and 
trade  organizations  have  a  role  in  increasing  public 
awareness  of  the  problems  and  potential  solutions. 
The  current  popular  view  is  that  public  opposition 
to  new  disposal  facilities  is  growing  and  future  sites 
may  have  to  be  located  on  Federal  and  State  lands. 
However,  there  are  recent  instances  of  approved 
applications  for  sites  owned  by  the  private  sector. 
(Moore-SRC) 
W81-04511 


5F.  Water  Treatment  and 
Quality  Alteration 

REMOVING  POTENTIAL  ORGANIC  CAR- 
ONOGENS  AND  PRECURSORS  FROM 
DRINKING  WATER;  VOLUME  I  AND  APPEN- 
DIX A,  ^     , 

Florida    International    Univ.,    Miami.    Dnnking 

Water  Quality  Research  Center. 

P.  R.  Wood,  D.  F.  Jackson,  J.  A.  Gervers,  D.  H. 

Waddell,  and  L.  Kaplan. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-107146, 

Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80- 130a,  August,   1980.  389  p,   179  Fig,  53 

Tab,  20  Ref,  Append. 

Descriptors:  *Water  treatment,  'Carcinogens, 
•Adsorbents,  *Drinking  water,  •Halogenated  or- 
ganic compounds,  •Bacteria,  Organic  compounds, 
Trihalomethanes,  Adsorption,  Activated  carbon, 
Resins. 

Feasible  and  economical  methodologies  were 
needed  to  remove  existing  organic  contaminants, 
specifically  chloroform,  bromodichloromethane, 
chlorodibromomethane,  and  bromoform,  from  and 
prevent  development  of  potential  carcinogens  in 
the  public  water  supply  in  Dade  County,  Florida. 
A  four-phase  study  was  designed  to  evaluate  the 
efficiency  of  three  adsorbents  in  removing  19  indi- 
vidual halogenated  organics  and  trihalomethane 
precursors.  These  adsorbents  were:  XE-340,  a  car- 
bonized polymeric  macroeticular  resin;  IRS-904,  a 
strong  base  cationic  resin  designed  to  remove  large 
moleular  weight  substances,  such  as  precursors 
from  water;  and  granular  activated  carbon 
((GAC).  Adsorbent  columns  were  placed  at  var- 
ious stages  in  the  water  processing  system:  the 
raw-water  stage,  the  lime-softened  water  at  the  up- 
flow  Hydrotreator  effluent,  and  the  finished  water 
stage.  Four  0.76  m  deep  GAC  Filtrasorb  400  col- 
umns, arranged  in  series  on  the  finished  waterline, 
were  most  effective  in  reducing  the  level  of  the 
trihalomethanes  present  in  the  finished  water.  The 
Polanyi-Manes  Theory  of  adsorption  was  applied 
and  found  helpful  in  interpreting  results.  Prelimi- 
nary studies  were  made  of  the  bacterial  profile  of 
the  Preston  Water  Treatment  plant,  raw  and  fin- 
ished water,  and  effluent  from  four  GAC  columns. 
Raw  water  organisms  colonized  the  initially  bacte- 
ria-free GAC  columns  and  released  vast  numbers 
of  bacteria  into  the  water  flowing  through  the 
columns.  (Moore-SRC) 
W8 1-04381 


SMALL  WATER  SYSTEMS:  WHAT  CAN  GOV- 
ERNMENT DO  FOR  THEM, 

Environmental   Protection   Agency,   Washington, 
DC.  State  Programs  Div. 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-04627 


REGULATION   OF   ENVIRONMENTAL   POL- 
LUTANTS: INTRODUCTORY  REMARKS, 

Health  Effects  Research  Lab.,  Research  Triangle 
Park,  NC. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-0463  5 


ENERGY  CRISIS  REDIRECTS  SLUDGE  DIS- 
POSAL PERSPECTIVES, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary   bibliographic   entry   see   Field   5D. 
W8 1-04645 


CENTRALIZED  TREATMENT  AND  DISPOSAL 
OF  SPECIAL  WASTES  IN  THE  FEDERAL  RE- 
PUBLIC OF  GERMANY, 

Department  of  Sewage  Treatment,  Essen  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5D. 
W8 1-04698 


SELENIUM  REMOVAL  FROM  GROUND- 
WATER USING  ACTIVATED  ALUMINA, 

Montgomery  (James  M),  Inc.,  Pasadena,  CA. 
R.  R.  Trussell,  A.  Trussell,  and  P.  Kreft. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 11023, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-153,  August,  1980.  159  p,  46  Fig,  19  Tab, 
29  Ref,  Append. 

Descriptors:  'Drinking  water,  'Selenium,  'Water 
treatment,  •Activated  alumina.  Absorbents,  Cost 
analysis,  Fluorometry,  Trace  elements.  Atomic  ab- 
sorption spectroscopy.  Groundwater  pollution.  Se- 
lenium removal. 

Selenium  is  a  contaminant  found  in  trace  quantities 
in  some  groundwaters  and  surface  waters  in  the 
United  States.  The  National  Drinking  Water  Regu- 
lations limit  total  selenium  to  .Olmg/1.  Laboratory 
studies  were  performed  to  determine  opfimum  con- 
ditions for  using  activated  alumina  to  remove  sele- 
nium from  drinking  water  supplies.  Column  tests 
showed  that  the  capacity  of  alumina  for  Se  IV 
decreased  as  influent  pH  increased  Best  removal 
of  Se  IV  occurred  at  pH  5  where  1200  bed  vol- 
umes of  water  with  influent  concentration  of  0.2 
mg/1  were  treated  before  breakthrough  occurred. 
Optimum  regenerant  was  1.5  Ibs/cu  ft  of  0.5% 
NaOH  at  1/2  gpm/sq  ft  upflow  and  0.7  Ib/cu  ft  of 
0.25%  sulfuric  acid  at  1  gpm/sq  ft  downflow.  The 
capacity  of  alumina  for  Se  VI  decreased  as  either 


pH  or  sulfate  concentration  increased.  Removal 
costs  would  be  three  to  four  times  higher  if  Se  VI 
is  the  predominant  form  of  selenium  present  in  the 
water  supply.  The  fluorometric  technique  can  be 
used  to  determine  Se  IV  concentrations.  Atomic 
Absorption  Spectroscopy  remains  the  best  method 
for  total  selenium.  (Moore-SRC) 
W8 1-04392 

CHLORINATION  OF  AQUATIC  HUMIC  SUB- 
STANCES, 

North  Carolina  Univ.  at  Chapel  Hill. 
R.  F.  Christman,  J.  D.  Johnson,  D.  L.  Norwood, 
W.  T.  Liao,  and  J.  R.  Hass. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-161952, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-81-016,  March,  1981.  5  p,  1 
Tab. 

Descriptors:  'Humic  acids,  'Chlorination,  'Water 
treatment,  •Fulvic  acids,  'Chloroform,  Aromatic 
compounds,  Hydrocarbons,  Oxidation,  Trihalo- 
methanes, Drinking  water.  Surface  water.  Water 
pollution. 

Aquatic  humic  material  has  been  heavily  implicat- 
ed as  an  important  reaction  precursor  of  trihalo- 
methanes in  natural  water  systems  exposed  to  chlo- 
rine.   Experimental    methods    devised    to    isolate 
humic  and  fulvic  acid  fractions  from  natural  sur- 
face   waters    involved    classical    precipitation    of 
humic  acids  from  large  volumes  of  raw  water, 
followed  by  concentration  through  settling  and 
centrifugation.  Fulvic  acid  materials  were  concen- 
trated  by   adsorption   on   macroreticular   XAD-2 
resin   followed  by  base  elution.   The  controlled 
oxidation  of  these  samples  with  solutions  of  potas- 
sium permanganate  and  aqueous  chlorine  was  fol- 
lowed by  solvent  extraction,  formation  of  methyl 
esters,  and  GC/MS  analysis.  Direct  chlorination  of 
both   aquatic   humic   materials   and   model   com- 
pounds shown  to  be  major  component  parts  of  the 
aquatic  humic  and  fulvic  materials,  produced  chlo- 
roform. In  addition  to  chloroform,  a  large  number 
of  chlorinated  and  nonchlorinated  acid,  phenols, 
and  ketones  were  produced.  Ring  cleavage  prod- 
ucts such  as  saturated  and  unsaturated  aliphatic 
mono-  and  dicarboxylic  acids  were  major  products 
of  model  as  well  as  natural  humic  materials.  Al- 
though hypochlorite  is  a  significant  degrader  of 
the  humic  macromolecule,  it  is  not  as  effective  as 
alkaline  potassium  permanganate.  The  majority  of 
the  identified  chlorine  degradation  products  were 
nonchlorinated  aliphatic  acids.  The  aromatic  acids 
are  primarily   polycarboxylic,   suggesting  carbon 
substitution  on  the  aromatic  rings  at  three  or  more 
sites  in  the  undegraded  molecule.  No  chlorinated 
aromatic    compounds    were    identified.    (Moore- 
SRC) 
W8 1-04394 


FIELD  TEST  OF  CORROSION  CONTROL  TO 
PROTECT  ASBESTOS-CEMENT  PIPE, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 
G.  S.  Logsdon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-152878, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-81-023,  March,  1981.  3  p. 

Descriptors:  'Asbestos  cement,  'Pipes,  'Corrosion 
control,  'Zinc,  Water  pollution  control.  Water 
conveyance,  Potable  water.  Deterioration,  Zinc 
orthophosphate.  Asbestos  fibers. 

Asbestos-cement  (A/C)  pipe  has  been  used  by 
some  water  utilities  as  an  alternative  to  cast  iron 
when  the  treated  water  has  had  a  history  of  cor- 
roding water  mains.  In  some  instances,  using  A/C 
pipe  to  carry  aggressive  or  corrosive  water  has 
deteriorated  the  A/C  pipe.  To  determine  whether 
adding  zinc  orthophosphate  to  potable  water 
would  sufficiently  coat  an  A/C  pipe  with  zinc  to 
prevent  asbestos  fibers  from  entering  the  water, 
storage  tanks,  and  chemical  and  feed  pumps  were 
set  up  at  each  of  the  Greenwood,  South  Carolina, 
water  treatment  plants.  Zinc  orthophosphate  was 
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fed  into  the  system  at  an  average  rate  of  0.3  mg/1. 
Two  sections  of  new  A/C  pipe  were  installed  to 
represent  a  low-flow  and  a  high-flow  water  condi- 
tion. Samples  were  periodically  tested  to  determine 
the  number  of  asbestos  fibers  in  the  water.  The  two 
pipe  sections  were  removed  and  examined  for  the 
amount  of  zinc  deposited  on  the  surface.  Although 
routine  tests,  such  as  pH  and  alkalinity,  showed  no 
significant  changes  during  the  study  period,  asbes- 
tos fibers  in  the  water  decreased  substantially. 
Electron  microscope  photographs  and  energy  dis- 
persive X-ray  spectra  analyses  showed  coatings  of 
zinc  products  on  the  two  pipe  samples.  Thus 
adding  zinc  orthophosphate  under  the  existing 
water  quality  conditions  reduced  or  prevented  cor- 
rosion of  asbestos-cement  pipe.  (Moore-SRC) 
W8 1-04395 


APPLICATIONS  OF  THE  BUBBLE  FRAC- 
TIONATION TO  WATER  AND  WASTE  WATER 
TREATMENT, 

Societe    Lyonnaise    des    Eaux    et    de    I'Eclairage 

(France). 

For   primary  bibliographic   entry   see   Field   5D. 

W8 1-04403 


REVERSE  OSMOSIS  WATER  PURIFIER, 

J.  D.  Kirschmann. 

U.S.  Patent  No  4,218,317,  8  p,  8  Fig,  3  Ref;  Oficial 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  3,  p  992,  August  19,  1980. 

Descriptors:  'Patents,  'Water  treatment.  Domestic 
water.  Reverse  osmosis,  Water  purification.  Mem- 
brane processes.  Equipment,  Activated  carbon. 

A  reverse  osmosis  water  purifying  device  is  pro- 
vided with  a  flush  water  restrictor  which  serves  to 
provide  a  suitable  back  pressure  on  the  reverse 
osmosis  membrane  in  order  to  affect  the  purifica- 
tion process.  The  device  is  designed  for  attachment 
to  any  source  of  pressurized  water.  The  restrictor 
device  consists  of  a  capillary  tube  sized  to  provide 
a  suitable  ratio  of  flush  water  to  purified  water.  A 
ball-type  check  valve  surrounds  the  capillary  tube 
at  its  point  of  exit  and  the  ball  valve  may  be 
dislodged  in  order  to  flush  the  membrane.  The 
core  of  the  membrane  assembly  is  filled  with  acti- 
vated charcoal  in  order  to  provide  for  a  more 
efficient  and  complete  purification.  (Sinha-OEIS) 
W8 1-045 17 


METHOD  AND  APPARATUS  FOR  TREATING 
WATER, 

Fisons  Ltd.,  London  (England).  (Assignee). 

S.  Jackson,  and  G.  A.  Roulstone. 

U.S.  Patent  No  4,219,413,  9  p,  4  Fig,  5  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

997,  No  4,  p  1377,  August  26,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
purification,  Demineralization,  Ion  exchange. 
Resins,  Separation  techniques.  Equipment,  Regen- 
eration. 

A  method  and  apparatus  for  treating  water  with  a 
regeneratable  material  (e.g.,  and  ion  exchange 
resin)  is  described  in  which  the  regenerating  rea- 
gents are  fed  to  the  material  by  pneumatic  means. 
Preferably,  the  reagent  is  diluted  in  a  small  multi- 
fill  dilution  tank  feeding  the  container(s)  for  the 
water  treatment  material.  The  quality  of  the  deion- 
ised  water  is  monitored  before  it  leave  the  device. 
Conveniently,  this  is  done  by  measuring  the  con- 
ductivity of  the  water  using  a  conventional  con- 
ductivity cell.  In  the  regeneration  cycle,  the  flow 
of  water  to  be  treated  is  shut  off,  acid  is  passed 
through  the  column(s),  and  alkali  is  passed  through 
the  column(s)  to  regenerate  the  resins.  The  effluent 
from  the  columns  is  preferably  combined  to  pro- 
vide a  substantially  neutral  effleunt  for  discharge 
to  waste  and  measures  are  provided  to  dilute  the 
acid  and  alkali  for  use  and  safety  interlocks  are 
provided.  (Sinha-OEIS) 
W81-04523 


WATER  SYSTEM  CONTROLLED  BY  LOAD 
MANAGEMENT  PROGRAM,  A  CONSUMER- 
VOLUNTARY  PROGRAM  PAYS  FOR  THE 
SYSTEM  IN  ONE  HOUR, 


Water,  Gas,  and  Light  Commission,  Albany,  GA. 
For  primary  bibliographic  entry  see  Field  6B. 

W8 1-04621 


SELECTING  AN  O&M  CONSULTANT  FOR 
WASTE  WATER  TREATMENT  FACILITIES, 

York  Waste  Water  Consultants,   Inc.,  Stamford, 

CT. 

D.  J.  Murphy,  Jr.,  D.  P.  Johnson,  and  S.  R. 

Kellogg. 

Water/Engineering  and  Management,  Vol  128,  No 

3,  p  85-86,  March,  1981. 

Descriptors:  'Maintenance,  'Waste  water  facilities, 
'Contracts,  Consultants,  Plant  operation.  Training, 
Handbooks,  Municipal  waste  water.  Waste  water 
treatment,  'Waste  water  management. 

The  operation  and  maintenance  of  publicly  owned 
treatment  works  is  a  national  problem  of  great 
concern  to  public  officials,  regulatory  agencies, 
and  municipal  owners.  Increasing  numbers  of 
owners  are  turning  to  the  private  sector  for  oper- 
ation and  maintenance  services.  These  services 
may  consist  of  full  contract  operation  and  mainte- 
nance, contract  maintenance,  operator  training,  op- 
eration and  maintenance  troubleshooting,  prepara- 
tion and  upgrading  of  maintenance  manuals,  start- 
up services,  and/or  operation  and  maintenance 
review  during  facility  planning  and  design.  When 
selecting  a  consultant  for  any  of  these  sevices,  the 
municipality  should  ensure  that  the  consultant  un- 
derstands the  functions  of  local  government;  that 
the  consultant  has  qualified  and  certified  operation- 
al personnel  with  significant  hands-on  experience 
with  waste  water  treatment  facilities,  and  that  ana- 
lytical laboratory  capability  is  available.  Where  a 
specialized  service  is  required,  additional  qualifica- 
tions are  necessary.  (Carroll-FRC) 
W8 1-04626 
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CONSIDERATIONS  FOR  MONITORING 
WATER  QUALITY  OF  THE  SCHENECTADY 
AQUIFER,  SCHENECTADY  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

R.  V.  Allen,  and  R.  M.  Waller. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-202376, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-103,  1981.  28  p,  6  Fig,  7  Tab,  4  Ref 

Descriptors:  'Water  quality,  'Monitoring, 
'Aquifer  systems.  Rivers,  Water  supply.  Wells, 
Pumping,  Recharge,  Precipitation,  Runoff  Water 
pollution  sources.  Water  sampling.  Chemical  anal- 
ysis. Evaluation,  'New  York,  Schenectady 
County,  Mohawk  River. 

Six  public  water-supply  systems  in  Schenectady 
County,  N.Y.,  obtain  water  from  sand  and  gravel 
units  that  form  a  more  or  less  continuous  aquifer 
system  contiguous  to  the  Mohawk  River.  The 
aquifer  is  under  water-table  conditions  and  in  hy- 
draulic contact  with  the  river,  so  that  pumping 
wells  induces  recharge  from  the  river.  Direct  re- 
charge to  the  aquifer  from  precipitation  and  runoff 
occurs  throughout  the  valley  floor.  Chemical  anal- 
yses since  1972  have  indicated  no  water-quality 
deterioration  from  toxic  substances,  including  pes- 
ticides. Geohydrologic  conditions  at  each  of  the 
six  well  fields  were  evaluated  to  determine  the 
feasibility  of  a  monitoring  system  to  provide  warn- 
ing of  contamination  before  it  reaches  a  pumping 
center.  Potential  contamination  sources  in  the  area 
are  landfills,  gravel  pits,  industrial  sites,  and  trans- 
portation corridors.  Only  two  of  the  well  fields 
have  wells  that  could  be  used  for  monitoring;  at 
most  sites,  two  or  more  wells  would  need  to  be 
installed  to  provide  minimal  means  of  detecting 
contaminants  migrating  toward  a  pumping  center. 
(USGS) 
W8 1-04345 


EVOLUTION  OF  ORGANIC  AND  MINERAL 
POLLUTANTS  IN  SURFACE  WATER  UNDER 
THE  EFFECT  OF  LAGOONING, 

Lille-2  Univ.  (France). 

F.  Erb,  J.  Dequidt,  A.  Brice,  J.  C.  L'Hopitault,  and 

A.  Philippo. 

Water  Science  and  Technology,  Vol  13,  No  1,  p 

Tor  613-626,  1981.  13  Fig,  4  Tab,  20  Ref 

Descriptors:  'Lagoons,  'Water  pollution  control, 
•Water  treatment,  Trace  metals.  Pesticides,  Organ- 
ic compounds.  Ponds. 

The  purpose  of  the  study  was  to  determine  how 
humic  matters  can  affect  the  efficiency  of  purifica- 
tion for  track  metals  and  organic  micropoUutants 
that  accumulate  in  sludge  and  sediments.  The  area 
studied  was  a  natural  site  in  an  experimental  pond 
built  along  a  natural  waterway.  The  existing  situa- 
tion in  the  settled  pond  was  investigated  first,  after 
which  trace  metals  and  a  nitrogen-containing  pesti- 
cide were  introduced  into  the  pond  and  the  evolu- 
tion of  these  pollutants  was  followed  over  the 
course  of  a  month.  The  survey  of  water  character- 
istics demonstrated  a  mineralization  of  about  575 
mg/1,  a  hydrotimetric  degree  of  26-28  degrees,  a 
fair  aeration,  an  almost  neutral  pH,  and  a  chemical 
oxygen  demand  of  50-70  mg/1.  After  the  addition 
of  trace  metals  and  the  pesticide  it  was  noted  that 
the  distribution  recorded  for  the  mineral  elements 
seemed  to  occur  more  regularly  in  each  part  of  the 
pond.  In  general  the  elimination  of  the  mineral 
pollutants  required  much  more  than  30  days.  The 
evolution  of  the  organic  compound  levels  ap- 
peared to  be  more  affected  by  various  phenomena 
of  adsorption,  diffusion,  stagnation  and  other  proc- 
esses brought  about  lay  fluid  dynamics  in  the 
lagoon.  Lagooning  is  therefore  an  excellent 
manner  in  which  to  reduce  to  a  minimum  sudden 
accidental  pollutions.  (Baker-FRC) 
W81-04423 


LAKE  ERIE  NUTRIENT  CONTROL  ASSESS- 
MENT: AN  OVERVIEW  OF  THE  STUDY, 

Ohio  State  Univ.,  Put-in-Bay.  Center  for  Lake  Erie 
Area  Research. 
C.  E.  Herdendorf 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-107070, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
In:  Lake  Erie  Nutrient  Control  Program:  An  As- 
sessment of  Its  Effectiveness  in  Controlling  Lake 
Eutrophication,  Environmental  Protection  Agency 
Report  EPA-600/3-80-062,  July,  1980.  p  1-63,  23 
Fig,  13  Tab,  28  Ref 

Descriptors:  'Nutrient  removal,  'Water  quality 
control,  'Lakes,  'Eutrophication,  'Limnology, 
Water  quality.  Sampling,  Thermal  stratification, 
Surveys,  Water  pollution  control,  'Lake  Erie. 

A  three-year  assessment  of  nutrient  control  efforts 
was  conducted  in  the  western  and  central  basins  of 
Lake  Erie  during  the  period  June  1973  to  June 
1976.  The  objective  of  the  study  was  to  determine 
recent  trends  in  lake  eutrophication  and  water 
quality  which  may  be  related  to  recent  attempts  to 
control  nutrient  loadings  to  these  basins.  The  as- 
sessment was  accomplished  by  visiting  approxi- 
mately 50  stations  at  nearly  monthly  intervals 
during  the  ice-free  periods.  Over  25  water  quality, 
meteorological  and  biological  parameters  were 
routinely  determined  shipboard  or  on  samples  col- 
lected at  a  typical  station.  Measurements  were 
taken  at  several  depths  in  order  to  characterize  the 
various  strata  of  water  in  the  lake  and  to  permit 
volume-weighted  calculation  of  nutrient  concen- 
trations and  quantities.  Data  from  previous  limno- 
logical  surveys  as  far  back  as  1928  were  compared 
with  the  results  of  the  present  study  to  establish 
longterm  trends,  as  well  as  recent  trends  since  the 
last  comprehensive  survey  in  1970.  The  fundamen- 
tal conclusion  of  this  assessment  is  that  during  the 
first  half  of  this  decade  no  significant  decrease  in 
the  loading  of  nutrients  to  Lake  Erie  has  taken 
place.  Therefore,  during  this  period  the  concentra- 
tions and  quantities  of  nutrients  within  the  waters 
of  the  lake  have  remained  relatively  stable.  An 
encouraging  sign  of  nutrient  control  is  that  al- 
though no  decreases  have  been  observed,  the  con- 
stant increases  which  have  taken  place  in  preced- 
ing decades  have  been  stopped. 
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W81-04476 

PREDICTING  PERCOLATION  THROUGH 
WASTE  COVER  BY  WATER  BALANCE, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Geotechnical  Lab. 
R.  J.  Lutton. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 175086, 
Price  codes:  A13  in  paper  copy,  AOl  m  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedmgs  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  118-122,  3  Fig,  4  Tab,  6  Ref 

Descriptors:  'Percolation,  •Prediction,  •Hydrolo- 
gic  budget,  'Landfills,  'Protection,  Design  crite- 
ria, Surface  runoff.  Precipitation,  Evapotranspira- 
tion.  Water  storage,  Infiltration  capacity. 

A  basic  part  of  designing  a  new  soil  cover  or 
evaluating  the  effectiveness  of  an  existing  cover  on 
solid  and  hazardous  waste  is  a  means  of  estimating 
the  amount  of  water  that  percolates  through  it. 
The  water  balance  method  estimates  percolation 
from  the  known  or  calculated  factors  of  precipita- 
tion, runoff,  evapotranspiration,  infiltration,  and 
storage  in  soil.  The  method  does  not  rely  on  func- 
tional relationships,  but  the  increments  of  water  are 
added  or  subtracted  for  the  chosen  time  interval. 
Both  evapotranspiration  and  soil  storage  capacity 
may  be  based  on  calculations.  However  these  need 
not  be  known  with  such  accuracy  as  surface 
runoff,  which  has  the  greatest  influence  on  perco- 
lation. The  design  of  the  cover  should  promote 
rapid  sheet  and  rill  runoff  to  the  main  ditches.  The 
water  balance  method  is  simple  but  basically 
sound,  and  can  be  used  for  making  design  deci- 
sions. (Brambley-SRC) 
W81-04493 


PREVENT  GROUNDWATER  CONTAMINA- 
TION BEFORE  IT'S  TOO  LATE, 

Camp,  Dresser  and  McKee,  Boston,  MA. 

R.  A.  Weimar. 

Water  and  Wastes  Engineering,  Vol  17,  No  2,  p 

30-33,  63,  February,  1980.  2  Fig,  1  Tab. 

Descriptors:  'Groundwater  pollution,  'Organic 
chemicals,  'Chemical  wastes.  Industrial  wastes, 
'Water  pollution  control,  Municipal  water,  Wells, 
Organic  compounds,  Metals,  Water  pollution 
sources,  Landfills,  Waste  disposal,  Massachusetts, 
Pollutants,  Toxicity,  Regulations,  Potable  water, 
Sewers,  Water  quality. 

Examples  of  groundwater  contamination  in  Massa- 
chusetts are  cited  to  illustrate  the  growing  problem 
of  organic  chemicals  in  groundwater  suppHes. 
Contamination  from  hydrocarbon  and  chemical 
leaks  and  spills,  septic  tanks  and  leaching  fills, 
sewer  system  leaks,  and  illegal  chemical  disposals 
have  affected  25  municipal  water  supplies  and 
many  private  wells  in  Massachusetts  during  the  last 
12  to  15  months.  At  Dartmouth,  chloroform  and 
dichloroethylene  from  1,000  barrels  of  buried  toxic 
wastes  appeared  in  the  town's  water  and  caused  a 
shutdown.  Four  municipal  wells  in  Bedford  were 
closed  when  trichloroethylene  and  dioxane  from 
adjacent  industrial  sewers  reached  the  water 
supply.  At  Provincetown  a  gasoline  tank  leak  of 
thousands  of  gallons  is  threatening  the  municipal 
supply.  Industrial  disposal  lagoons  at  Acton  caused 
two  municipal  wells  to  be  closed  because  of  con- 
tamination by  1,1 -dichloroethylene,  trichloroethy- 
lene, and  methylene  chloride.  Since  much  of  an 
aquifer  is  usually  polluted  before  contamination  is 
detected,  correction  takes  many  years  and  much 
money.  Possible  preventive  means  include  public 
education,  aquifer  protection,  septic  system  man- 
agement, prompt  spill  response,  and  storage  regu- 
lations. (Cassar-FRC) 
W8 1-04501 


W8 1-04502 


STABILIZATION     AT     MUNICIPAL     LAND- 
FILLS CONTAINING  INDUSTRIAL  WASTES, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 


TOP-SEALING  TO  MINIMIZE  LEACHATE 
GENERATION;  CASE  STUDY  OF  THE  WIND- 
HAM, CONNECTICUT  LANDFILL, 

SMC-MARTIN,  King  of  Prussia,  PA. 
G.  H.  Emrich,  W.  W.  Beck,  Jr.,  and  A.  L.  Tolman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  274-283,  5  Fig,  2  Ref 

Descriptors:  'Landfills,  'Groundwater  pollution, 
'Leachates,  'Water  pollution  control,  Revegeta- 
tion.  Surface  sealing,  Lysimeters,  Monitoring, 
Remedies,  Groundwater  movement.  Impervious 
membranes,  Connecticut,  Windham. 

After  the  evaluation  of  more  than  400  landfills,  the 
Windham,  Connecticut  Landfill  was  selected  for 
the  implementation  of  a  remedial  action  program. 
For  the  present  study,  additional  wells  were  drilled 
to  determine  the  thickness  of  the  refuse,  the  depth 
of  the  water  table  under  the  landfill,  the  depth  to 
bedrock  and  groundwater  quality.  An  electrical 
resistivity  survey  was  conducted  in  order  to  define 
the  areal  extent  of  the  leachate  plume.  Remedial 
action  alternatives  evaluated  for  this  site  included 
regarding,  revegetation,  surface  sealing,  ground- 
water cutoff,  and  plume  management.  The  first 
three  methods  proved  to  be  the  most  effective. 
Suction  lysimeters,  pan  lysimeters,  staff  gages,  and 
monitoring  wells  were  installed  to  determine  water 
movement  into  the  landfill  and  the  effectiveness  of 
the  remedial  measures.  During  the  summer  of 
1979,  a  remedial  program  was  implemented.  The 
site  was  regraded,  gas  vents  were  installed,  and  15 
cm  of  sand  and  gravel  were  emplaced  with  an 
additional  layer  of  10  cm  of  fine-grained  sand 
washings  to  protect  the  surface  seal.  A  20-mil  PVC 
membrane  seal  was  emplaced  and  covered  with  46 
cm  of  sand  and  gravel  into  which  composed 
sewage  sludge  and  leaves  were  disced.  Revegeta- 
tion will  be  accomplished  by  hydroseeding  with  a 
mixture  of  grasses.  Monitoring  is  being  conducted 
to  determine  the  effectiveness  of  the  membrane 
seal. 
W8 1-04503 

EXECUTIVE  SUMMARY;  AGRICULTURAL 
LAND  USE  WATER  QUALITY  INTERACTION: 
PROBLEM  ABATEMENT,  PROJECT  MONI- 
TORING, AND  MONITORING  STRATEGIES, 

Meta  Systems,  Inc.,  Cambridge,  MA. 
J.  Kuhner. 

Environmental  Protection  Agency  Report,  Sep- 
tember, 1980.  16  p,  1  Fig,  4  Tab. 

Descriptors:  'Water  quality,  'Agricultural  runoff, 
'Agriculture,  'Water  pollution  prevention,  'Land 
use,  'Monitoring,  Nonpoint  pollution  sources. 
Sedimentation,  Eutrophication,  Salinity,  Pesticides, 
Pathogens,  Organic  matter.  Nitrates. 

An  attempt  was  made  to  generalize  agriculturally 
related  nonpoint  source  pollution  problems  in  var- 
ious receiving  waters  and  outline  their  potential 
remedies  through  modification  of  practices  and 
introduction  of  new  ones.  The  land  uses  selected 
were  cropland,  orchard/vineyard,  grazing  land, 
animal  holding,  and  homestead;  the  receiving 
waters  selected  were  lake/reservoir,  small  stream, 
river,  bays  (Great  Lakes),  and  groundwater;  and 
the  water  quality  problems  and  their  indicators 
were  sedimentation,  eutrophication,  salinity,  pesti- 
cides, pathogens,  BOD/organic  materials,  and  ni- 
trates. The  pollutants  resulting  from  each  land  use 
and  the  pollutants  which  cause  water  quality  prob- 
lems were  identified,  and  a  simplified  matrix  devel- 
oped of  potential  pollution  problems  in  the  differ- 
ent receiving  water  types  resulting  from  agricultur- 
al activities.  Pollution  control  methods  can  be  cate- 
gorized into  five  types:  modification  of  land  use 
activities  without  any  additional  structures;  man- 
agement strategies;  on-site  structures  attached  to  or 
associated  with  ongoing  land  use;  off-site  struc- 
tures capturing  and/or  modifying  runoff  and  wa- 


shoff;  and  streambank  and  instream  control  meas- 
ures. A  sound  analytical  investigation  of  the  land- 
water  interface  is  necessary  prior  to  any  monitor- 
ing, and  the  generated  data  should  be  fed  back  for 
improvement  of  the  program.  (Brambley-SRC) 
W8 1-04504 


WATER  FILTRATION  APPARATUS, 

Kosaku  lida,  Tokyo  (Japan).  (Assignee). 
S.  Kojima.  . 

U.S.  Patent  No  4,218,322,  4  p,  2  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  3,  p  994,  August  19,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Filtration,  Separation  techniques. 
Suspended  solids,  Plankton,  Filters. 

An  apparatus  for  filtering  raw  water  comprises  a 
drum  composed  of  disc-shaped  end  plates,  horizon- 
tal member  or  members  extended  between  the 
peripheries  of  end  plates,  and  a  water-permeable 
filter  cloth  with  a  long  pile  stretched  around  the 
member  or  members  to  form  a  drum-shaped  filter 
body.  A  rotating  shaft  supports  the  drum  and  the 
drum  is  submerged  in  a  raw  water  conduit.  A 
discharge  pipe  connects  with  the  inside  of  the 
drum.  A  hopper  is  located  immediately  below  the 
filter  body  in  the  conduit  and  carries  a  pair  of  rolls 
on  its  upper  edges  for  contact  with  the  filter  body. 
A  drain  pipe  is  connected  to  the  hopper.  The 
arrangement  permits  efficient  removal  of  minute 
floating  and  drifting  matter,  such  as  plankton,  from 
raw  water,  making  possible  a  high  rate  of  filtration 
with  a  very  small  space  requirement.  (Sinha-OEIS) 
W81-04520 


CONTAINER  FOR  RELEASING  DRY  CHEMI- 
CAL IN  A  BODY  OF  WATER, 

Clarke  Outdoor  Spraying  Co.,  Inc.,  Roselle,  IL. 

(Assignee). 

J.  L.  Clarke,  Jr.  „  .  , 

U.S.  Patent  No  4,218,843,  4  p,  2  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

997,  No  4,  p  1184,  August  26,  1980. 

Descriptors:  'Patents,  'Pest  control,  'Public 
health,  Water  pollution  control.  Water  quality  con- 
trol, Mosquitoes,  Equipment. 

The  invention  relates  to  devices  for  releasing  mos- 
quito larvae-killing  material  in  a  body  of  water. 
The  invention  provides  a  means  for  releasing  the 
material  which  will  not  be  buried  by  silt  or  the  like 
and  become  embedded  in  the  bottom,  will  not  be 
an  obstruction  to  current  flow,  and  will  not  itself 
be  carried  away  by  any  current.  The  device  will 
remain  dormant  until  such  time  as  the  water 
reaches  it  at  which  time  it  will  rise  to  a  generally 
upright  position  within  the  body  of  water  and  the 
mosquito  larvae-killing  material  within  a  porous 
container  will  be  showly  released  at  a  level  inter- 
mediate the  top  and  bottom  of  the  water  area. 
Current  flowing  through  the  water  body  will  cause 
the  device  to  assume  a  generally  horizontal  posi- 
tion so  that  it  does  not  obstruct  flow.  The  weight 
for  the  device  is  spaced  from  the  flexibly  connect- 
ed to  the  pocket  containing  the  larvae-killing  mate- 
rial with  the  result  that  it  is  impossible  for  silt  or 
the  like  to  cover  the  chemical.  (Sinha-OEIS) 
W81-04521 


KINETICS        OF        SEDIMENT        OXYGEN 
DEMAND, 

Illinois  State  Water  Survey,  Peoria. 

For  primary  bibliographic  entry  see  Field  2H. 

W81-04558 


WATER,  SANITATION  AND  HEALTH  -  THE 
UN'S  WATER  DECADE  IS  LAUNCHED. 

Water  Services,  Vol  85,  No  1019,  p  17,  January, 
1981. 

Descriptors:  'Water  quality  control,  'Sanitation, 
'United  Nations,  Public  health,  Drinking  water. 
Human  diseases.  Developing  countries.  Rural 
areas,  Organizations,  Education,  Water  supply  de- 
velopment. Water  resources  development,  'Inter- 
national Hydrological  Decade. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5G — Water  Quality  Control 


The  United  Nations  (UN)  has  begun  the  Interna- 
tional Drinking  Water  and  Sanitation  Decade  with 
the  aim  of  providing  clean  water  and  basic  sanita- 
tion for  all  people  of  the  world  over  the  next  10 
years.  Many  developing  countries  suffer  from  inad- 
equate and  unsafe  water  supplies  in  rural  areas. 
Conditions  of  sanitation  in  urban  areas  of  develop- 
ing countries  are  even  worse.  About  80%  of  all 
illnesses  in  these  countries  are  attributed  to  water- 
borne  diseases.  Of  all  the  childhood  deaths  in  the 
Eastern  Mediterranean  Region,  40%  are  due  to 
diarrheal  diseases.  Other  water  resource  develop- 
ment projects  are  undertaken  without  proper  atten- 
tion to  drainage  and  waste  water  disposal.  More 
total  investment  in  the  water  supply  and  sanitation 
sector  will  be  required  if  the  targets  of  the  Decade 
are  to  be  reached.  The  World  Health  Organization 
(WHO)  is  engaged  in  mobilizing  latent  resources, 
promoting  cooperation  among  developing  coun- 
tries, training  personnel,  transferring  appropriate 
technology,  and  improving  administrative  struc- 
tures. The  first  WHO  projects  have  been  launched 
in  Somalia  and  Egypt.  Educational  programs  are 
also  being  operated  by  the  UN  organization  of 
UNICEF  in  cooperation  with  WHO.  Funding  for 
water  and  sanitation  programs  is  being  provided  by 
UN  agencies  and  major  funding  organizations  and 
development  banks.  (Geiger-FRC) 
W8 1-04601 


NEW  PROBLEMS  WITH  UPLAND  WATERS, 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-04602 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


EXPLORING  WAYS  OF  INCREASING  THE 
USE  OF  SOUTH  PLATTE  WATER, 

Colorado  State  Univ.,  Fort  Collins.  Water  Re- 
sources Research  Inst. 
J.  W.  Labadie,  and  J.  M.  Shater. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231896, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Information  Series  No  41,  1980.  8  p,  11  Fig. 
OWRT-A-039-COLO(4). 

Descriptors:  *Water  management,  *Water  rights, 
'Storage  reservoirs,  'Computer  simulation  models, 
'Water  use  efficiency.  Waste  water  treatment. 
Water  resources  development.  Water  right  owner. 
Reservoir  releases,  Recreation  demand.  High- 
mountain  reservoirs.  Treated  sewage  effluent. 
Cache  La  Powdre  River,  Platte  River  Power  Au- 
thority, Rawhide  Power  Plant,  Colorado-Big 
Thompson  Project,  Reservoir  evaporation,  Water 
management  area. 

A  computer  simulation  model  was  developed  to 
test  various  alternative  strategies  of  water  manage- 
ment along  the  Colorado  Front  Range,  where  in- 
creasing population  has  resulted  in  ever-increasing 
demands  for  water  by  municipalities,  industry  and 
agriculture.  This  water  management  area  uses  a 
complex  of  high-mountain  and  plains  reservoirs  to 
store  water,  fulfill  water  rights  commitments,  and 
provide  water  recreation  opportunities.  Two  water 
management  alternative  were  tested  using  the  com- 
puter simulation  model.  The  first  involved  en- 
hancement recreational  facilities  through  a  water 
exchange  plant  to  keep  filled  some  high-mountain 
reservoirs  (where  recreation  demand  is  greater), 
while  drawing  more  heavily  on  plains  reservoirs 
and  the  remaining  high-mountain  reservoirs.  In  the 
simulated  program,  three  high-mountain  reservoirs 
were  kept  full  while  meeting  all  water  rights  com- 
mitments. In  the  second  simulation  treated  sewage 
effluent  was  diverted  from  the  city  of  Fort  Collins 
to  fill  the  1 3,000-acre-foot  cooling  pond  for  the 
Rawhide  Power  Plant,  scheduled  for  startup  in 
1985.  If  weather  patterns  of  the  past  25  years 
remain  relatively  stable,  the  model  shows  that  the 
pond  can  be  filled  by  1985  and  losses  replenished 
without  injury  to  other  water-right  owners. 
(Mullen-IPA) 
W8 1-043 10 


NONPOINT  SOURCE  QUANTIFICATION  AND 
ITS  ROLE  IN  LAKE  AND  STREAM  WATER 
QUALITY  PLANNING, 

Center  for  the  Environment  and  Man,  Inc.,  Hart- 
ford, CT.  Div.  of  Environment  Systems. 
R.  Ahmed,  and  R.  Schiller. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 
Tor  783-801,  1981.  2  Fig,  14  Tab,  22  Ref 

Descriptors:  'Nonpoint  pollution  sources,  'Plan- 
ning, 'Model  studies.  Water  quality,  Computers, 
Lakes,  Streams,  Pollution  load,  Eutrophication, 
Trophic  level.  Cost  analysis. 

A  simple  model  is  presented  for  use  in  quantifying 
nonpoint  sources  of  water  pollution.  Verification 
of  the  model  was  obtained  using  data  collected 
from  Lake  Waramug  and  its  tributaries.  The  model 
is  suitable  for  use  by  planning  agencies  and 
consultants  to  provide  a  quantitative  estimate  of 
nonpoint  sources  of  pollutants,  and  assessment  of 
the  role  of  nonpoint  sources  in  lake  and  stream 
water  quality,  and  a  preliminary  plan  to  control 
and  abate  nonpoint  source  pollutants  in  a  cost- 
effective  manner.  The  results  are  only  approxima- 
tions of  the  annual  contributions  on  the  nonpoint 
source  polutants,  but  the  model  does  provide  a 
long-term  estimate  of  pollutants  and  does  not  re- 
quire extensive  extrapolation  of  data  as  do  sam- 
pling data  analyses.  Also,  it  locates  specific  sources 
of  pollutants  and  details  the  primary  causative  fac- 
tors. While  this  model  is  non-computer  based,  it  is 
amenable  to  the  use  of  computers.  (Baker-FRC) 
W8 1-04433 


CLASSIFICATION  OF  GROUND-WATER 
STUDIES-A  CRITICAL  NEED  FOR  RE- 
SEARCH AND  DEVELOPMENT  IN  THE 
EIGHTIES, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 
For  primary  bibliographic  entry  see  Field  2F. 
W81-04589 


INTENSIVE     FLOW     METERING     -     IS     IT 
REALLY  COST  EFFECTIVE, 

PSC  Professional  Services  Group,  Inc.,  Norcross, 

GA. 

T.  J.  Clark. 

Water/Engineering  and  Management,  Vol  128,  No 

4,  p  43,  April,  1981.  1  Tab. 

Descriptors:  'Flow  measurement,  'Cost  analysis, 
Economic  aspects,   'Sewer  Systems,   Evaluation. 

Costs  and  descriptions  are  given  of  two  alternative 
methods  of  performing  the  subsequent  steps  of  a 
Sewer  System  Evaluation  Study  (SSES)  beyond 
gross  flow  monitoring  at  20,000  ft  intervals.  The 
steps  involved  include  intensive  flow  metering, 
gross  flow  isolation,  intensive  flow  isolation, 
smoke  testing,  dye  water  flooding,  and  the  prepa- 
ration of  the  Phase-I  interim  report.  Given  an 
estimation  of  the  total  costs,  it  is  demonstrated  that 
the  alternative  which  uses  intensive  flow  metering 
is  more  costly.  A  closer  look  at  the  costs  reveals 
that  it  takes  $120,000  just  to  perform  the  intensive 
flow  metering,  but  only  $116,000  to  do  field  work 
on  a  full  40%  of  the  system.  It  is  concluded  that  no 
amount  of  system  elimination  by  intensive  flow 
metering  makes  it  a  cost-effective  step.  (Baker- 
FRC) 
W8 1-04620 

6B.  Evaluation  Process 


RECONNAISSANCE  OF  POTENTIAL  FOR  PO- 
TABLE GROUNDWATER  SUPPLY  AT  KIPA- 
HULU  DISTRICT  HALEAKALA  NATIONAL 
PARK,  MAUI,  HAWAII, 

Geological  Survey,  Honolulu,  HI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W8 1-04351 


GROUNDWATER  RESOURCES  INVESTIGA- 
TION IN  THE  AMRAN  VALLEY,  YEMEN 
ARAB  REPUBLIC, 


Geological  Survey,  Reston,  VA.  Water  Resources 
Div. 

G.  C.  Tibbitts,  Jr.,  and  J.  Aubel. 
Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$19.75,  microfiche  $4.00.  Geological  Survey  Open- 
File  Report  80-774,  1980.  138  p,  17  Fig,  1  Plate,  7 
Tab,  17  Ref. 

Descriptors:  'Groundwater  availability,  'Arid 
lands,  'Foreign  research,  Evaluation,  Geologic 
formations.  Aquifer  characteristics.  Water  table, 
Transmissivity,  Storage  capacity.  Water  level  fluc- 
tuations, Pumping,  Drawdown,  Water  yield. 
Water  use,  Water  quality,  Chemical  analysis. 
Water  resources  development,  Planning,  'Yemen 
Arab  Republic,  'Amran  Valley(YAR),  'U.S. 
Agency  for  International  Development. 

A  program  of  hydrologic  studies  and  exploratory 
drilling  was  conducted  intermittently  between 
1974  and  1978  to  evaluate  the  water-bearing  prop- 
erties of  the  unconsolidated  alluvial  sediments  and 
associated  rocks  in  the  semi-arid  Amran  Valley 
basin,  an  800-square-kilometer  area  in  north-central 
Yemen  Arab  Republic.  Inventory  data  from  395 
wells  were  compiled,  observation  well  and  rain- 
gage  networks  were  established  and  16  standard 
complete  chemical  analyses  were  made  for  samples 
from  selected  wells.  The  water  resources  of  the 
area  were  overexploited.  The  chemical  quality  of 
the  water  is  generally  good.  Four  aquifer  tests 
were  run  to  determine  transmissivity  and  storage 
characteristics.  The  pumping  tests  show  that 
groundwater  occurs  under  semi-confined  leaky- 
aquifer  conditions  in  the  valley  fill.  Wells  drilled  in 
the  alluvial  fill  of  the  south-central  part  of  the 
valley  have  the  highest  yields.  Wells  penetrating 
the  limestone  and  volcanic  rocks  generally  have 
little  or  no  yield  except  in  fracture  zones.  Basalt 
flows  occur  interbedded  with  the  wadi  alluvium  at 
several  depths.  Cropping  out  rocks  in  the  Amran 
Valley  range  in  age  from  late  Jurassic  to  Holocene. 
(USGS) 
W81-04352 


EPA'S    CENTRALIZED    TREATMENT    PRO- 
GRAM, 

Industrial  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

For  primary   bibliographic   entry  see   Field   5D. 
W8 1-045 10 


GROUP  TREATMENT  -  OPTIONS  AND  ECO- 
NOMICS, 

For  primary   bibliographic   entry   see   Field   5D. 

W8 1-045 12 


RECYCLING  PROJECTS  RECEIVE  'APPRO- 
PRIATE' NSF  SUPPORT, 

National  Science  Foundation,  Washington,  DC. 
E.  H.  Bryan. 

BioCycle,  Vol  22,  No  1,  p  47,  January/February, 
1981.  2  Ref 

Descriptors:  'Technology,  'Research  needs,  'Re- 
cycling, Financing,  Government  supports,  'Waste 
water  management.  Wetlands,  Model  studies. 
Costs,  Economic  aspects.  Environmental  effects, 
Ecosystems. 

The  term  appropriate  technology  describes  ap- 
proaches to  solving  problems  that  do  not  require 
large  investments  of  capital  resources,  and  the  Na- 
tional Science  Foundation  has  been  instructed  by 
Congress  to  support  appropriate  technology.  The 
innovative  concept  of  using  wetlands  for  waste 
water  management  is  an  example  of  an  appropriate 
technology.  The  foundation  supported  a  basic 
study  to  mathematically  model  the  wetland  ecosys- 
tem near  the  community  of  Houghton  Lake  in 
Michigan.  Field  verification  of  the  ecosystem 
models  followed.  Then  a  pilot  scale  experiment 
was  conducted  to  verify  the  ecosystem  model's 
predictions  of  the  effects  that  the  placement  of  the 
secondary  effluent  from  the  area's  waste  water 
treatment  plant  would  have  on  the  wetland.  Now, 
fullscale  experimentation  is  in  progress  at 
Houghton  Lake.  The  community's  savings  over  a 
20- year  period  were  estimated  to  be  $1.2  million 
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over  land  application,  the  next  least-cost  alterna- 
tive. Other  current  research  includes  alternative 
methods  and  systems  for  curbside  sorting  of  mu- 
nicipal solid  wastes  and  a  project  to  use  wastes  to 
help  revegetate  the  areas  damaged  by  the  eruption 
of  Mt.  St.  Helens.  (Small-FRC) 
W81-04565 


HOW  BENGALI  VILLAGERS  CHOOSE 
SOURCES  OF  DOMESTIC  WATER, 

Direccao  Nacional  de  Aguas,  Maputo  (Mozam- 
bique). 

J.  Briscoe,  M.  Chakraborty,  and  S.  Ahmed. 
Water  Supply  and  Management,  Vol  5,  No  2,  p 
165-181,  1981.  4  Fig,  5  Tab,  8  Ref 

Descriptors:  *Water  use,  'Consumptive  use,  ♦De- 
veloping countries.  Domestic  water.  Drinking 
water.  Water  quality.  Well  water.  Water  supply 
development,  Project  planning,  Bangladesh. 

Water  use  patterns  in  underdeveloped  areas  are 
frequently  unknown,  and  this  hampers  the  efforts 
of  water  use  planners  who  attempt  to  predict  who 
will  use  a  new  water  source  and  for  what  purpose. 
An  in-depth  field  study  of  family  water  use  in  a 
Bengali  village  was  performed.  Quality  was  found 
to  be  a  powerful  determinant,  while  conflicts  over 
access  to  drinking  water  sources  adversely  affected 
the  choices  exercised  by  poor  families.  Until  now, 
most  water  use  planners  have  assumed  that  the 
most  important  factor  governing  the  use  of  a  drink- 
ing water  source  is  the  distance  of  the  source  from 
the  home.  Thus,  improved  sources  must  provide  a 
quality  of  water  which  is  perceived  as  good  by  the 
users.  Public  and  communal  sources  should  be 
emphasized  to  avoid  quarrels.  This  would  make 
higher  quality  of  water  more  attractive  to  and 
available  to  poor  families.  These  findings  argue 
against  a  water  supply  program  like  the  existing 
UNICEF  program  which  is  based  on  the  installa- 
tion of  hand-pumped  tubewells.  Because  tubewell 
water  is  high  in  iron  and  when  used  for  cooking, 
turns  rice  black,  no  family  surveyed  used  a 
tubewell  for  cooking  water.  (Small-FRC) 
W8 1-04607 


FEASIBILITY  STUDY  UNDERWAY  FOR  THE 
CONVERSION  OF  A  MUNICIPAL  WATER 
TREATMENT  PLANT  TO  A  LIQUID  INDUS- 
TRIAL WASTE  TREATMENT  FACILITY, 

Water  and  Pollution  Control,  Vol  118,  No  3,  p  40, 
43,  March,  1980. 

Descriptors:  'Industrial  wastes,  'Water  treatment 
facilities,  Waste  water  facilities,  Feasibility  studies. 
Cost  analysis.  Planning,  Dual  purpose  plants,  To- 
ronto area,  Canada. 

The  conversion  of  a  municipal  water  pollution 
control  plant  to  a  liquid  industrial  waste  treatment 
facility  was  studied.  Firms  in  the  area  currently 
ship  their  liquid  wastes  to  either  a  plant  in  the  Peel 
region,  50  miles  away,  or  to  Sarnia,  about  200 
miles  to  the  west.  The  presence  of  a  liquid  industri- 
al waste  facility  would  do  much  to  discourage 
illegal  dumping  in  rural  areas.  A  feasibility  study 
has  found  economically  and  technically  viable  the 
plan  to  convert  a  water  pollution  control  plant  in 
Ajax  to  a  liquid  industrial  waste  treatment  facihty. 
The  proposed  site  is  20  miles  distant  from  most 
industries  in  Metro  Toronto,  Durham  and  the 
southern  part  of  the  York  region.  The  plant  will 
have  a  capacity  of  nine  million  gallons  of  waste  a 
year.  Extremely  toxic  or  dangerous  wastes  such  as 
PCBs  and  radioactive  materials  would  not  be  han- 
dled at  the  plant.  (Baker-FRC) 
W81-04610 


INTENSIVE     FLOW     METERING     -     IS     IT 
REALLY  COST  EFFECTIVE, 

PSC  Professional  Services  Group,  Inc.,  Norcross, 

GA. 

For  primary  bibliographic  entry  see  Field  6A. 

W8 1-04620 


WATER  SYSTEM  CONTROLLED  BY  LOAD 
MANAGEMENT  PROGRAM,  A  CONSUMER- 
VOLUNTARY  PROGRAM  PAYS  FOR  THE 
SYSTEM  IN  ONE  HOUR, 


Water,  Gas,  and  Light  Commission,  Albany,  GA. 
V.  W.  Rodemann. 

Water/Engineering  and  Management,  Vol  128,  No 
4,  p  44,  49,  50,  April,  1981.  1  Fig. 

Descriptors:  'Water  treatment  facihties,  'Manage- 
ment planning.  Water  supply.  Water  conveyance, 
Costs,  Water  quality  management.  Chlorine,  Water 
management.  Resources  management,  Water  me- 
tering. Monitoring. 

Monitoring  of  water  storage  levels,  pressures,  flow 
and  chlorine  addition  were  features  of  the  water 
department  that  were  designed  into  an  already 
existing  load  management  package  in  Albany, 
Georgia.  The  original  package  was  a  load  manage- 
ment system  for  the  light  department.  Instanta- 
neous and  totalized  flow  of  gas  was  also  incorpo- 
rated into  the  total  system.  Currently  pressure  and 
flow  monitoring  for  the  water  system  enhances  fire 
protection  service  for  Albany  and  surrounding 
Dougherty  County.  Manual  random  monitoring  of 
chlorine  addition  was  replaced  by  direct  computer 
monitoring.  The  energy  control  system  encom- 
passes all  three  departments  and  operates  as  a  unit 
of  central  control  as  a  hybrid  of  two  computer 
systems.  Six  functions  are  utilized  at  well  sites 
operated  by  the  computer  system:  chlorine  gas 
pressures,  water  pressures,  pump  motor  operation, 
well  building  entrance  alarms,  flow  totalizer  meas- 
urements, and  chlorine  gas  detection.  Additional 
remote  monitors  handle  water  levels  in  elevated 
storage  tanks.  After  implementation  a  dramatic 
reduction  in  operational  costs  in  the  three  depart- 
ments was  noted.  Transportation  costs  were  cut 
41%,  overtime  hours  by  10%.  (Baker-FRC) 
W8 1-04621 


Geological  Survey  Water-Resources  Investigations 
80-15,  1980.  54p,  11  Fig,  14  Tab,  14  Ref. 

Descriptors:  'Water  supply,  'Water  quality, 
•Rainfall-runoff  relationships.  Surface  waters, 
Streamflow,  Fisheries,  Groundwater  availability, 
Wells,  Water  yield,  'Washington,  'Makah  Indian 
Reservation,  Indian  reservation. 

The  residents  of  the  Makah  Indian  Reservation, 
Wash.,  depend  on  the  stream  of  the  area  for  their 
fisheries  and  domestic  water  supply.  The  temporal 
distribution  of  streamflow  in  the  study  area  is 
closely  related  to  the  amount  and  distribution  of 
rainfall.  In  a  year  of  average  precipitation  about 
three-quarters  of  the  streamflow  can  be  expected 
to  occur  during  the  6-month  period  October- 
March.  Ahhough  the  chemical  quality  of  water  in 
streams  is  suitable  for  domestic  puposes.  State 
water-quality  standards  are  not  met  by  most 
streams  at  certain  times  of  the  year  because  of 
excessibe  fecal-coliform  bacteria  and  turbidity 
levels.  Nutrient  concentrations  in  the  Waatch  and 
Sail  Rivers  are  sometimes  high  enough  to  cause 
nuisance-plant  growth.  Suspended-sediment  con- 
centrations were  low  in  all  streams  sampled. 
Groundwater  is  known  to  occur  only  in  sand  and 
gravel  layers  that  underlie  the  lowlands  of  the 
reservation.  Individual  wells  are  capable  of  yield  as 
much  as  90  gallons  per  minute.  Several  wells  in  the 
Neah  Bay  area  have  been  abandoned  because  of 
inferior  water  quality.  In  coastal  areas,  and  individ- 
ual domestic  well  on  each  10-acre  allotment  should 
provide  sufficient  water  for  the  occupants  without 
danger  of  seawater  intrusion.  (UGS) 
W8 1-04326 


INFLUENCES  OF  SEWAGE  AND  TRADE  EF- 
FLUENT DISCHARGES  ON  WATER  RE- 
SOURCES, 

Anglian  Water  Authority  (England). 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04638 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

WIDE-RANGE  WATER  METERING  FOR 
FLUCTUATING  SUBURBAN  DEMANDS, 

Public  Works,  Vol  112,  No  3,  p  90-91,  March, 
1981. 

Descriptors:  'Venturi  meters,  'Water  metering. 
Varied  flow.  Drinking  water.  Water  distribution, 
Michigan. 

Water  consumption  loads  used  to  be  fairly  uniform 
geographically  in  Detroit,  Michigan,  but  recent 
economic  upheavals  have  reduced  water  flows  to 
levels  not  measureable  by  conventional  measuring 
techniques.  Formerly  there  was  a  balance  between 
residential  and  industrial  facilities,  there  is  a  very 
wide  range  of  levels  to  be  measured.  A  mainline 
metering  system  known  as  the  Universal  Venturi 
Tube  metering  valve  was  installed,  which  as  a 
scale  range  of  90  to  1.  A  typical  24-inch  unit  will 
measure  between  0.34  and  34  mg.  A  seven-digit, 
straight-reading  totalizer  can  be  operated  by  trans- 
mitters on  either  venturi.  Registered  totals  read 
directly  in  gallons,  cubic  feet,  or  other  desired 
units.  Water  flow  in  the  suburban  portion  of  the 
Detroit  service  area  is  18.5  billion  cubic  feet  per 
year,  nearly  half  the  total  amount  of  water  used  in 
Michigan.  Accurate  metering  is  essential.  (Small- 
FRC) 
W8 1-04471 


6D.  Water  Demand 


WATER     RESOURCES     OF     THE     MAKAH 
INDIAN  RESERVATION,  WASHINGTON, 

Geological    Survey,    Tacoma,    WA,    Water    Re- 
sources Div. 

N.  P.  Dion,  K.  L.  Walters,  and  L.  M.  Nelson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-132938, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 


WATERWORKS  EXPANSION  SHOULD  END 
RICHELIEU  VALLEY  SHORTAGES, 

Water  and  Pollution  Control,  Vol  118,  No  2,  p  23, 
February,  1980. 

Descriptors:  'Water  demand,  'Water  supply  de- 
velopment, Richelieu  Valley,  Quebec,  Canada, 
Water  resources  development,  Water  delivery. 
Water  shortage.  Water  deficit.  Water  treatment 
facilities. 

Chronic  water  shortages  to  the  South  Shore  towns 
of  the  Richelieu  Valley  should  be  lessened  through 
the  opening  of  a  $4.3  million  waterworks  expan- 
sion project.  The  expansion  comprises  a  new  intake 
from  the  Richelieu  River,  new  pumping  stations 
for  raw  and  treated  water  and  an  addition  to  the 
existing  Otterburn  Park  filtration  plant.  The  new 
intake  at  Otterburn  Park  was  designed  to  meet  an 
eventual  demand  of  50  million  gallons  a  day,  thus 
precluding  the  need  for  subsequent  enlargements. 
The  plant  has  seven  filtration  beds.  Maximum  ca- 
pacity of  the  treated  water  pumping  station  is  14.6 
million  gallons/day  at  a  208  foot  head.  The  plant  is 
semi-automatic,  and  a  substantial  share  of  the  con- 
struction cost  was  supported  by  government  at 
provincial  and  federal  levels.  (Baker-FRC) 
W8 1-04609 

6E.  Water  Law  and  Institutions 


DISTRICT  OF  COLUMBIA  FIVE-YEAR 
WATER  RESOURCES  RESEARCH  PROGRAM 
PLAN,  1982-1987, 

District  of  Columbia  Univ.,  Washmgton.  Water 
Resources  Research  Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-234882, 
Price  codes:  All  in  paper  copy,  AOl  m  microfiche. 
Report  No  24,  November,  1980.  250  p,  35  Fig,  32 
Tab,  124  Ref 

Descriptors:  'Research  priorities,  'District  of  Co- 
lumbia, 'Water  resources  development,  'Water 
management,  'Geography,  'Geohydrology,  'Bio- 
logical properties,  'Water  quality,  'Water  alloca- 
tion, 'Toxicity,  'Waste  water  treatment.  Water 
conservation,  Chemical  sludge,  Surface  runoff. 
Technology  transfer,  'Five-year  plans,  Hydrologi- 
cal  characteristics.  Meteorology,  River  confluence, 
Toxic  and  hazardous  subtances.  Tributaries,  Re- 
search and  development,  Potomac  estuary  biota. 
Water  quality  monitoring. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


The  report  describes  the  water  resources  situation 
in  the  District  of  Columbia.  Research  needs  are 
identiHed,  a  5-year  research  and  development  pro- 
gram plan  for  the  D.C.  Water  Resources  Research 
Center  is  presented.  Geological,  meteorological, 
biological  and  hydrological  characteristics  are  de- 
scribed as  well  as  surface  and  groundwater  re- 
sources. Water  resources  problems  are  categorized 
and  prioritized,  and  related  agency  activities  are 
presented.  The  5-year  plan  deals  with  water  quan- 
tity and  other  related  problems.  Three  dimensional 
illustrations  show  details  of  physiography  for  the 
course  of  the  Potomac  River,  physiographpic 
provinces  and  geographic  and  geologic  feature  of 
the  D.C.  region,  and  cross  sections  of  the  Potomac 
River  bed  from  9  miles  above  Great  Falls  to  the 
Atlantic  Coastal  plain.  Conditions  of  high  flow  and 
low  flow  in  the  Potomac  and  Anacostia  Rivers, 
which  supply  the  District  of  Columbia,  are  dis- 
cussed, along  with  conflicts  over  use  of  their  water 
with  neighboring  Maryland  and  Virginia.  Major 
benefits  expected  from  the  5-year  plan,  in  addition 
to  water  management,  are  technology  transfer,  in- 
formation dissemination,  manpower  research, 
public  awareness,  and  training  program  develop- 
ment (Mullen-IPA) 
W8 1-04306 


WEST  VIRGINIA  WATER  RESEARCH  1981- 
1985, 

West  Virginia  Univ.,  Morgantown.  Water  Re- 
search Inst. 

S.  A.  Cohen,  L.  W.  George,  A.  L.  Mierke,  and  D. 
Harbecevich. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231888, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Planning  Report  1  (Draft  Report)  1980.  53  p  3 
Tab. 

Descriptors:  *Research  priorities,  *West  Virginia, 
♦Water  resources,  'Pollution  load,  'Acid  mine 
drainage,  *Water  pollution.  Carcinogens,  Surface 
runoff,  Precipitation,  Eastern  Panhandle,  Precipita- 
tion differential,  Alleghany  Mountains,  Appala- 
chian Plateau,  Potomac  River  Basin,  Groundwater 
reservoirs.  Evaporation,  Plant  transpiration.  Rock 
strata.   Groundwater   resource,   'Five-year  plans. 

The  five-year  plan  for  the  West  Virginia  Water 
Research  Institute  includes  an  overview  of  the 
State's  water  resources,  an  analysis  of  the  use  of 
water  resources  in  West  Virginia,  a  description  of 
water-related  land  planning  and  development  ac- 
tivities, a  ranking  of  the  State's  water  resources 
problems,  and  a  research  agenda  for  the  Water 
Research  Institute.  West  Virginia's  water  resoures 
and  problems  are  analyzed,  as  well  as  the  capabili- 
ties of  the  Institute;  the  resultant  five-year  plan 
related  the  Institute's  capabilities  to  the  State's 
most  pressing  water  resource  problems.  The  great- 
est pollution  problem  in  West  Virginia  is  acid  mine 
drainage  from  coal  mines.  Other  water  quality 
problems  are  domestic  organic  pollution  (particu- 
larly in  rural  areas),  the  presence  of  toxins  and 
carcinogens  in  the  Kanawha  River,  and  heavy 
discharges  of  industrial  organics.  The  five-year 
plan  is  narrowly  focused  because  the  State's  re- 
sources are  miniimal,  and  acid  mine  drainage  as 
severe  as  in  West  Virginia  in  not  adequately  ad- 
dressed nationally.  (Mullen-IPA) 
W8 1-04309 


ALASKA'S  WATER  RESOURCES  PROBLEMS 
AND  RESEARCH  NEEDS,  INSTITUTE  OF 
WATER  RESOURCES,  FIVE-YEAR  RESEARCH 
PLAN,  JUNE  1980, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Water  Resources. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231920, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Report.  June,   1980.  30  p   1   Fig,   I  Tab,  31   Ref 

Descriptors:  'Research  priorities,  'Alaska,  'Native 
American  water  rights,  Geohydrology,  Water 
right.  Erosion,  Sedimentation,  Subarctic  environ- 
ment, Permafrost,  Water  supply.  Toxic  substances, 
Leachate.  Subsurface  regime.  Surface  mining.  Pol- 
lution, Dissolved  oxygen.  Suspended  solids,  Dis- 
solved solids.  Turbidity.  Heavy  metals.  Waste 
management.  Alternative  energy  technology.  Res- 


ervoir mangement.  Recreational  lakes  manage- 
ment. Fisheries  management.  Freshwater  system, 
Alaska  Water  Study  Committee,  Alaska  Depart- 
ment of  Envionmental  Conservation,  Nonpoint 
pollution  sources,  'Five-year  plans. 

A  number  of  organizations  have  done  important 
work  on  Alaskan  water  resources  and  have  served 
as  precursors  and  supportive  contemporaries  to  the 
Alaska  Institute  of  Water  Resources;  the  Alaska 
Water  Study  Committee,  the  Inter-Agency  Hy- 
drology Committee  for  Alaska,  the  Water  Re- 
sources Board,  and  Alaska  chapters  of  the  Ameri- 
can Water  Resources  Association,  the  National 
Water  Well  Association,  and  the  Water  Pollution 
Control  Federation.  These  organizations  and  citi- 
zens groups,  special  interest  groups,  and  municipal 
organizations  have  greatly  aided  the  Institute  of 
Water  Resources  in  identifying  areas  of  concern 
such  as  flood  plain  management,  frozen  soils,  water 
supply,  waste  disposal,  toxic  trace  element  mange- 
ment, aquatic  resources  management,  and  coastal 
zone  management.  More  recent  assessments  also 
include  instream  flow  requirements;  water  conser- 
vation; conflicts  among  power,  irrigation,  and  fish- 
ries,  and  Native  American  water  rights.  The  Insti- 
taute  of  Water  Resources  has  initiated  a  9-point 
research  program  for  water  resource  development 
over  the  next  five  years,  concentrating  on  industri- 
al and  urban  resource  needs.  (Mullen-IPA) 
W81-04314 


FIVE-YEAR  WATER  RESOURCES  RESEARCH 
PLAN  1982-1987, 

Iowa  State  Water  Resources  Research  Inst.,  Ames. 
M.  D.  Dougal,  and  T.  A.  Austin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-231938, 
Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 
Report  Submitted  to  Office  of  Water  Research  and 
Technology,  October,  1980.  70  p  5  Fig,  3  Tab,  1 
Append. 

Descriptors:  'Research  priorities,  'Iowa,  'Water 
resources,  'Precipitation,  'Groundwater  availabil- 
ity. Agriculture,  Streamflow,  Hydrology,  Metero- 
logy,  Vadose  zone.  Bedrock  aquifers,  Shallow- 
aquifers,  Water  quality,  Water  quantity.  Water 
quantity,  Irrigation,  Hazardous  waste,  Leachates, 
Solid  waste.  Surface  water.  Point  sources  of  pollu- 
tion. Crop  yields,  Floodplain,  Annual  flooding, 
Evapotranspiration,  Groundwater  recharge,  Evap- 
oration, Electric  power  generation,  'Five-year 
plans. 

Iowa  currently  has  abundant  water  resource,  but 
the  visible  trend  is  toward  possible  shortage  in  the 
next  40  years;  projected  water  withdrawal  will  rise 
from  3.68  billion  gallons  per  day  (1975)  to  27.5 
billion  gallons  per  day  (2020).  A  large  water  user  is 
agriculture,  in  which  Iowa  is  one  of  the  leading 
states.  Average  annual  precipitation  varies  from  34 
inches  in  the  southeast  to  25  inches  in  the  north- 
west, with  70%  occurring  during  th  growing 
season.  Shallow  groundwater  quality  and  quantity 
have  been  declining,  especially  in  the  southwest 
and  west.  The  largest  pollution  is  sediment  from 
topsoil  erosion;  an  estimated  50%  of  valuable  top- 
soil  has  been  lost  in  the  last  100  years.  The  largest 
single  water  use  is  in  electric  power  generation 
(74%  in  1975),  drawn  mostly  from  the  Mississippi 
and  Missouri  Rivers.  The  study  evalutes  seven 
aspects  of  Iowa  water  resources;  (1)  water  quality, 
(2)  water  supply,  (3)  flood  plain  management,  (4) 
recreation,  fish,  and  wildlife,(5)  energy  production, 
(6)  navigation,  and  (7)  agriculture.  (Mullen-IPA) 
W81-04315 


MASSACHUSETTS'   FIVE-YEAR   WATER   RE- 
SOURCES RESEARCH  NEEDS,  1982-1987, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 

E.  L.  Goldstein,  J.  S.  Larson,  and  P.  J.  Godfrey. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-23 1961, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Publication  No  122,  Special  Report,  1980.  81  p,  1 
Fig,  8  Tab,  11  Append.  14-34-0001-0131. 

Descriptors:  'Research  priorities,  'Massachusetts, 
'Groundwater    resources,    'Water    conservation. 


•Water  resources  research,  Floodplain  manage- 
ment. Riverine  flooding.  Groundwater  develop- 
ment, Water  quality,  Water  quantity.  Information 
transfer,  Resource  management.  Resources  admin- 
istration. Policy  and  program  development,  Eutro- 
phication,  Environmental  quality,  Chemical  con- 
tamination, Acidity,  Precipitation,  'Five-year 
plans. 

In  light  of  the  approaching  water  resources  crisis 
in  Massachusetts,  at  a  time  that  the  ability  of  the 
Water  Resources  Research  Center  to  provide  fun- 
damental research  is  being  seriously  eroded  by 
inflation,  this  report  is  intended  to  serve  three 
major  needs  for  the  next  five  years;  contribute  to  a 
coordinated  research  effort  by  Federal,  State,  and 
academic  institutions;  and  educate  the  public  to  the 
critical  nature  of  the  water  resources  problem. 
Massachusetts  has  no  single,  dramatic  water  re- 
source problem;  instead,  there  is  a  patchwork  of 
local  and  regional  problems  of  water  quality,  water 
quantity,  and  conflicts  over  the  use  of  water.  The 
Massachusetts  five-year  plan  treats  the  water  re- 
sources problem  under  eight  categories;  Ground- 
water Development  and  Protection;  Conservation; 
Water  Quality  and  Quantity;  Modernization  of 
Supply  Systems;  Drinking  Water  Quality  and 
Treatment;  Information  Transfer  and  Management; 
Resource  Administration;  and  Water  Resources 
Policy  and  Program  Development.  (Mullen-IPA) 
W81-04318 


WATER  PROBLEMS  AND  RESEARCH  NEEDS 
FOR  NEW  MEXICO, 

New  Mexico  Water  Resources  Research  Inst.,  Las 

Cruces. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-231979, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Report,  September,  1980.  68  p,  3  Fig,  1  Tab,  7  Ref. 

Descriptors:  'Research  priorities,  'New  Mexico, 
'Water  resources,  'Surface  water  availability, 
'Groundwater  availability,  Precipitation,  Mineral- 
ized groundwater.  Saline  water,  Freshwater,  Un- 
derground water  basins,  Water  rights,  Ground- 
water aquifers.  Surface  runoff,  Evaporation,  Irriga- 
tion, Livestock  water,  Freshwater  withdrawals, 
Water  conservation,  Evapotransiration,  Recover- 
able supply,  Seepage,  Aquifer  recharge,  Drainage 
basin,  Rio  Grande  Basin,  Pecos  River  Basin. 

New  Mexico  faces  serious  water  problems  in  the 
years  ahead.  Surface  water  supplies  are  scarce  and 
virtually  fully  appropriated,  so  that  no  further  ap- 
propriations can  be  made  unless  some  existing 
water  rights  are  retired.  Fresh  groundwater  is  seri- 
ously depleted  in  some  parts  of  the  State  from 
heavy  drawdown.  Existing  fresh  water  supplies 
will  not  be  adequate  to  meet  all  projected  demands 
over  the  next  40  years.  Significant  aquifer  recharge 
occurs  only  in  the  Rio  Grande  basin,  where  uncon- 
solidated sand  and  gravel  reaches  a  charge  thick- 
ness of  up  to  10,000  feet.  Agricultural  use  (irriga- 
tion, livestock  water,  and  stockpond  and  reservoir 
evaporation)  annually  depletes  about  90%  of  fresh 
water  withdrawals.  It  is  unlikely  that  New  Mexico 
will  discover  new  water  resources  over  the  next 
few  decades,  so  that  water  conservation  in  agricul- 
ture is  critically  important.  Water  quality  degrada- 
tion by  human  and  natural  causes  is  a  problem  in 
many  areas.  Mineralized  groundwater  is  very 
abundant,  but  feasible  large  scale  use  has  not  been 
developed.  The  ability  to  substitute  mineralized  or 
saline  water  for  fresh  water  presents  the  major 
opportunity  for  New  Mexico's  future.  (Mullen- 
IPA) 
W81-04319 


FIVE-YEAR     RESEARCH     AND     DEVELOP- 
MENT PLAN, 

Maryland  Univ.,  College  Park.  Water  Resources 

Research  Center. 

E.  P.  Kariander. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-231987, 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 

Report,    1981.    105   p,    15   Fig,    12  Tab,   55   Ref 

Descriptors:     'Research     priorities,     'Maryland, 
Groundwater,  Groundwater  availability.  Rainfall, 


X-361011 


O048(04)(31-OCT-81-1 1:33:05) 


48 

F1544 


WATER  RESOURCES  PLANNING— Field  6 
Water  Law  and  institutions— Group  6E 


Precipitation,  Eutrophication,  Water  conservation, 
Water  resources,  Freshwater,  Saline  water.  Elec- 
trothermal cooling,  Irrigation,  Appalachian  Moun- 
tains, Alleghany  Plateau,  Eastern  Shore,  Surface 
runoff,  Streamflow,  Groundwater  aquifers,  Sus- 
quehana  River  Basin,  Potomac  River,  Patapsco 
River,  Anacostia  River,  Choptank  River,  Chesa- 
peake Bay,  Wetlands,  Estuary,  Sedimentation, 
•Five-year  plans. 

Three  major  areas  of  research  were  selected, 
taking  into  consideration  research  needs,  other  re- 
search programs,  and  research  resources  of  time 
and  funding.  Area  1  is  Toxic  and  Chemical  Wastes 
in  the  Maryland  Water  Supply.  Research  in  this 
area  deals  with  the  kinds,  amounts,  sources,  fates, 
and  interaction  involved.  Area  2  is  Nutrients  and 
Eutrophication  of  Maryland  Waters.  The  research 
program  is  similar  to  area  1.  Area  3  is  Sedimenta- 
tion in  Maryland  Waters.  Investigation  includes 
sources,  prevention,  recovery,  and  effects  on  the 
biota  and  habitats  of  various  sediment  depositions. 
Maryland  water  resources  include  42  inches  of 
annual  precipitation;  fresh  and  saline  surface 
waters  of  rivers,  lakes,  large  areas  of  wetlands,  arid 
an  extensive  extuarine  system  culminating  in 
Chesapeake  Bay;  and  groundwater  aquifers  that 
extend  under  nearly  all  portions  of  the  State.  Do- 
mestic use  accounts  for  68%  of  groundwater  use, 
but  only  8%  of  total  water  use.  The  greatest  single 
usage  is  in  electrothermal  cooling,  using  primarily 
saline  surface  water,  which  is  64%  of  the  total 
supply.  (Mullen-IPA) 
W8 1-04320 


COMBATING  RIVER  POLLUTION  TAKING 
THE  RHINE  AS  AN  EXAMPLE, 

Amsterdam  Water  Works  (Netherlands). 

C.  van  der  Veen,  and  J.  Huizenga. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor    1035-1059,    1981.    10  Fig,    13  Tab,    18   Ref. 

Descriptors:  'International  waters,  •International 
commissions,  'River  systems.  Water  pollution 
sources,  •Water  pollution  control,  *Rhine  River, 
Water  use. 

Problems  with  water  use  and  pollution  of  the 
Rhine  River,  an  international  water  source,  are 
discussed.  The  catchment  area  of  the  Rhine  ex- 
tends through  10  countries;  Switzerland,  France, 
the  German  Federal  Republic,  and  the  Netherlands 
are  the  major  ones.  The  river  is  the  major  artery  of 
Western  Europe.  The  Federal  Republic  of  Ger- 
many draws  off  more  water  for  cooling  and  indus- 
trial use  than  the  other  nations  combined.  The 
major  user  of  the  water  for  agricultural  purposes  is 
the  Netherlands.  The  International  Commission  for 
the  Protection  of  the  Rhine  against  Pollution  has, 
among  other  actions,  passed  an  International 
Treaty  on  the  Chemical  Pollution  of  the  River 
Rhine,  which  limits  the  discharge  of  dangerous 
substances.  For  the  proper  implementation  of  a 
water  quality  management  program,  an  inventory 
of  all  discharges  into  the  Rhine  is  needed.  There 
are  still  no  binding  standards  for  the  quality  of  the 
Rhine  water  in  the  various  countries.  Thus,  the 
countries  must  decide  either  to  clean  up  the  Rhine 
or  to  use  it  as  a  waste  disposal  sewer.  (Small-FRC) 
W8 1-04440 


NAVIGABLE  WATER  NOT  ALWAYS  SUBJECT 
TO  FREE  PUBLIC  ACCESS, 

M.  McGuinness. 

Natural  Resources  Journal,  Vol  21,  No  1,  p  161- 

168,  1981. 

Descriptors:  . 

The  legal  decisions  presented  in  this  note  center 
around  the  improvements  made  by  a  developer  to 
Kuapa  Pond.  The  Pond  had  been  a  shallow  lagoon 
on  the  Island  of  Oahu.  It  had  separated  Maunalua 
Bay  and  the  Pacific  Ocean  by  a  natural  barrier 
beach.  The  pond  was  not  navigable.  After  dredg- 
ing and  filling  operations  had  been  carried  out  by 
the  developer,  a  200-ft  wide  channel  had  been  dug 
which  connected  the  pond  to  the  Bay.  Presently, 
Kuapa  Pond  is  the  center  of  a  6,000  acre  private 
marina  called  Hawaii  Kai.  comprised  of  22,000 
residents  and  669  boats.  The  United  States  filed 


suit  to  determine  whether  petitioners  were  re- 
quired to  obtain  Corps  of  Engineers  authorization 
for  future  improvements  in  accordance  with  para- 
graph 10  of  the  Rivers  and  Harbors  Act.  The 
question  was  also  raised  as  to  whether  petitioners 
could  restrict  access  to  what  had  become  naviga- 
ble water  of  the  United  States  and  should  be  open 
to  the  public  under  the  doctrine  of  navigational 
servitude.  The  case  ultimately  reached  the  Su- 
preme Court,  where  it  was  determined  that  al- 
though the  dredged  pond  fell  within  its  definition 
of  navigable  waters,  the  concept  of  federal  naviga- 
tional servitude  did  not  itself  create  a  blanket  ex- 
ception to  the  takings  clause  of  the  Fifth  Amend- 
ment. Congress  could  prescribe  rules  governing 
petitioner's  marina  in  furtherance  of  trade  and 
commerce.  However,  the  government  could  not 
create  a  pubHc  right  of  access  to  the  improved 
pond  without  first  invoking  its  power  of  eminent 
domain  and  paying  just  compensation  to  the 
owner.  (Baker-FRC) 
W8 1-04458 


FEDERAL  PENALTIES  APPLY  TO  POLLU- 
TION OF  INTERMITTENT  STREAMS, 

A.  F.  Wright. 

Natural  Resources  Journal,  Vol  21,  No  1,  p  181- 

183,  1981. 

Descriptors:  *Water  law,  *Pipelines,  *Oil  spills. 
Cleanup  operations.  Water  pollution  control.  Fed- 
eral jurisdiction,  Legal  aspects,  •Navigable  waters. 
Costs. 

Legal  action  was  taken  following  the  inadvertent 
breaking  of  a  pipeline  owned  by  Texas  Pipe  Line 
Company,  causing  a  spill  of  600  barrels  of  oil  into 
an  unnamed  creek  in  Atoka  County,  Oklahoma. 
The  creek  fed  into  Caney  Creek  with  a  small  flow, 
and  this  in  turn  fed  the  Red  River  via  Clear  Boggy 
Creek.  While  the  company  was  not  at  all  at  fault 
for  the  spill,  and  through  its  quick  action  recov- 
ered all  but  90  barrels  of  the  spill,  the  United  States 
District  Court  for  the  Eastern  District  of  Oklaho- 
ma entered  summary  judgment  against  the  compa- 
ny, upholding  a  fine  of  $2500  assessed  by  the 
United  States  Coast  Guard  under  the  Federal 
Water  Pollution  Control  Act  for  polluting  naviga- 
ble waters.  Although  there  was  some  question 
concerning  the  definition  of  navigable  waters,  this 
ruling  was  upheld  regarding  the  classification  of 
the  unnamed  creek  under  navigable  waters.  The 
question  of  the  amount  and  purpose  of  the  fine  was 
discussed  at  some  length.  Future  decisions  may 
reach  the  issue  of  the  relationship  between  fines 
and  actual  cleanup  costs.  (Baker-FRC) 
W81-04459 
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TEXAS  VS.  NEW  MEXICO:  THE  PECOS 
RIVER  COMPACT  LITIGATION, 

M.  C.  O'Leary. 

Natural  Resources  Journal,  Vol  20,  No  2,  p  395- 

410,  April,  1980.  2  Fig,  1  Tab,  75  Ref 

Descriptors:  *Law  enforcement,  •Interstate  com- 
pacts, •Interstate  rivers,  Legal  aspects,  Rivers, 
Groundwater  management,  Texas,  New  Mexico, 
Groundwater  availability.  Groundwater  budget, 
Pecos  River,  Aquifers,  Water  rights.  Pumping. 

One  of  the  most  successful  compacts  designed  to 
aid  in  solving  problems  of  use  regarding  interstate 
waters  has  been  the  Pecos  River  Compact  between 
Texas  and  New  Mexico.  The  Compact  was  made 
in  1948;  in  1975  Texas  filed  suit  against  New 
Mexico  based  on  dissatisfaction  with  the  activities 
of  the  commission  entrusted  with  applying  the 
provisions  of  the  compact.  Most  of  the  land  sur- 
rounding the  river  is  semi-arid,  with  the  demand 
for  water  exceeding  the  supply.  Much  of  the  wa- 
tershed is  used  for  livestock  grazin,  but  where 
water  is  available  irrigated  farming  predominates. 
Historically  a  law  regulating  the  use  of  ground- 
water basins  was  passed  in  New  Mexico,  but  no 
such  law  existed  in  Texas.  The  need  for  water 
storage  was  the  immediate  cause  of  the  problem 
which  was  resolved  with  the  passage  of  the  com- 
pact. The  crucial  aspect  of  the  compact  was  the 
clause  that  New  Mexico  shall  not  deplete  the  flow 
of  the  Pecos  River  at  the  New  Mexico-Texas  state 
line  below  an  amount  which  will  give  to  Texas  a 
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quantity  of  water  equivalent  to  that  available  to 
Texas  under  the  1947  conditon.  The  current  dis- 
pute will  turn  on  the  definition  given  to  the  phrase 
'the  1947  condition'.  (Baker-FRC) 
W8 1-04461 


CITIZEN  PARTICIPATION  IN  PLANNING 
WATER  STORAGE, 

DeLeuw,  Gather  and  Co.,  Washington,  DC. 

G.  L.  Groat. 

Public  Works,  Vol   112,  No  3,  p  77-81,  March, 

1981.  7  Fig. 

Descriptors:  •Public  participation  'Site  selection, 
•Water  storage.  Planning,  Public  hearing.  Reser- 
voir siting. 

The  need  to  involve  the  public  in  planning,  siting, 
and  design  of  water  storage  structures  is  discussed. 
Citizen  participation  is  necessary  for  an  uninter- 
rupted and  smoothly  operating  storage  construc- 
tion program.  This  involvement  reduces  the  likeli- 
hood of  legal  challenges  to  the  construction  and 
other  delaying  tactics.  It  can  improve  the  quality 
of  siting  and  design  plans,  as  the  citizens'  needs  and 
tastes  will  be  known.  People  should  be  informed  at 
the  earliest  possible  date  of  the  proposed  site, 
structure  type,  size,  and  cost  trade-offs.  Pi-ovisions 
should  be  made  for  community  participation  such 
as  town  meetings.  Guidelines  should  be  developed, 
and  an  invitation  should  be  extended  to  citizens  for 
comment  and  agreement.  Multiple  use  is  one  way 
to  make  a  project  attractive  to  the  community.  For 
example,  in  Vernon,  California,  a  10  MG  reservoir 
cover  is  used  as  a  parking  lot  and  civic  center.  Any 
officials,  agencies,  or  groups  should  be  involved 
that  indicate  an  interest  in  the  appearance  or  multi- 
ple use  opportunities  of  proposed  structures.  Inclu- 
sion of  these  individuals  in  the  design  process  may 
assure  a  non-controversial  construction  program. 
(Small-FRC) 
W8 1-04468 


THE  RIVER  RHINE  AS  AN  EXAMPLE  OF  IN- 
TERNATIONAL ENVIRONMENTAL  POLICY 
IN  EUROPE, 

Rijncommissie  Waterleidingbedrijven,  Amsterdam 
(Netherlands). 
L.  J.  Huizenga. 

Water  Service,  Vol  84,  No  1015,  p  S17-S20,  Sep- 
tember, 1980.  4  Fig,  5  Tab. 

Descriptors:  *River  regulations,  'International 
commissions,  •International  agreements,  •Water 
pollution  control.  Salinity,  Mine  wastes.  Toxicity, 
Chemical  waste,  Rhine  river. 

International  negotiations  are  necessary  in  order  to 
combat  pollution  of  the  Rhine  River,  which  flows 
through  Switzerland,  France,  the  Federal  Republic 
of  Germany,  Luxembourg,  and  The  Netherlands. 
The  International  Commission  for  the  Protection 
of  the  Rhine  against  Pollution  was  formed  by  these 
nations  and  investigates  the  nature,  quantity,  and 
origin  of  pollution  of  the  Rhine.  It  also  suggests 
methods  by  which  member  nations  can  help  in  the 
cleanup  of  the  river.  The  commission  has  produced 
two  international  agreements:  one  will  decrease  the 
amount  of  salt  discharged  by  French  potash  mines 
in  Alsace,  and  the  second  stipulates  various  toxic 
chemical  substances  which  should  no  longer  be 
discharged.  The  Salt  Convention  has  not  been 
ratified,  but  the  Chemical  Convention  was  ratified 
by  all  members  and  went  into  effect  in  February 
1979.  The  oxygen  concentration  of  the  river  has 
been  improved  through  the  building  of  sewage 
treatment  plants  by  member  nations.  This  improve- 
ment was  the  result  of  national  actions,  not  interna- 
tional agreement.  More  work  is  needed  before  the 
Rhine  can  be  a  source  of  dringking  water  for 
Europe.  (Small-FRC) 
W8 1-04472 


AWT -BLACK  BOX  OR  PANDORA'S  BOX, 

D.  V.  Feliciano. 

Journal  of  the  Water  Pollution  Control  Federation. 

Vol  52,  No  9,  p  2304-2310,  September.  1980.  1  Fig. 

Descriptors:     'Tertiary    waste    water    treatment. 
•Regulations,  *Water  quality.  Water  policy.  Water 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


pollution  treatment,  Water  pollution  control, 
Waste  water  treatment.  Costs,  *Cost-benefit  analy- 
sis, Municipal  waste  water.  Advance  waste  water 
treatment. 

Enthusiasm  to  improve  water  quality  has  prompt- 
ed some  municipalities  to  choose  advanced  waste 
water  treatment  (AWT).  In  some  cases  unexpected 
problems  and  questions  on  costs  vs.  benefits  have 
arisen.  AWT  is  attractive  because  treated  water 
quality  is  excellent  and  because  governmental 
policy  encourages  quick  spending  of  allocated 
funds  once  a  program  is  approved.  AWT,  especial- 
ly at  smaller  plants,  costs  ten  times  as  much  per 
pound  of  oxygen-consuming  material  as  secondary 
treatment.  Costs  of  removing  more  pollutants  from 
a  waste  stream  escalate  with  the  percentage  re- 
moved. Often,  AWT  is  not  applicable  to  a  commu- 
nity's needs;  for  example,  the  water  criteria  may  be 
designed  to  protect  a  species  not  normally  present, 
the  source  of  pollution  may  be  natural  or  seasonal 
and  not  mitigated  by  AWT,  pollution  concentra- 
tion may  be  so  dilute  or  unreactive  that  AWT 
would  not  improve  water  quality  noticeably,  and 
pollutants  within  a  given  chemical  class  may 
behave  differently,  some  being  innocuous.  Con- 
flicts are  inherent  in  the  policies.  The  Environmen- 
tal Protection  Agency  (EPA)  has  been  placed  in  a 
position  where  it  must  refuse  funds  for  AWT  that 
will  not  significantly  improve  water  quality  and 
still  require  AWT  construction  to  achieve  water 
quality  standards.  Federal  funds  for  construction 
may  be  withheld  and  then  fines  imposed  for  violat- 
ing water  quality  standards.  The  Illinois  vs.  EPA 
case  is  cited.  Although  this  decision  changed  EPA 
review  policies  so  that  only  projects  costing  more 
than  $3  million  would  be  critically  reviewed,  there 
have  been  indications  that  this  decision  would 
eventually  be  reversed.  (Cassar-FRC) 
W8 1-046 18 


SMALL  WATER  SYSTEMS:  WHAT  CAN  GOV- 
ERNMENT DO  FOR  THEM, 

Environmental   Protection   Agency,   Washington, 
DC.  State  Programs  Div. 
A.  Levin,  and  H.  F.  Hanson. 

Water/Engineering  and  Management,  Vol  128,  No 
3,  p  77-78,  98-99,  March,  1981.  9  Ref 

Descriptors:  *Drinking  water,  'Management  plan- 
ning, 'Government  supports.  Political  aspects. 
Economic  aspects.  Government  finance.  State  pro- 
grams. Regional  planning.  Federal  programs. 
Water  treatment  facilities,  *Water  supply  systems. 

Federal,  State,  and  local  governments  are  provid- 
ing assistance  to  community  drinking  water  sys- 
tems in  the  areas  of  operator  training,  capital  ex- 
penditures, monitoring,  new  technologies,  operat- 
ing problems  and  costs,  recordkeeping,  public  noti- 
fication, and  increased  regulation.  The  most  famil- 
iar types  of  assistance  are  those  activities  specifical- 
ly directed  toward  problem  areas,  such  as  technical 
assistance,  demonstration  projects,  contracts  and 
studies,  and  emergency  assistance.  State  and  re- 
gional offices  of  the  Environmental  Protection 
Agency  (EPA)  have  many  programs  designed  to 
assist  communities  in  complying  with  the  Safe 
Drinking  Water  Act  and  to  provide  technical  as- 
sistance. Other  activities  of  the  EPA  include  dem- 
onstration projects,  the  Model  State  Information 
System,  and  the  National  Rural  Water  Association 
Training  and  Technical  Assistance  Program.  Re- 
gionalization  and  consolidation  of  water  system 
planning  and  operation  is  being  encouraged  both  to 
realize  economies  of  scale  and  to  concentrate 
water  supply  talent.  The  development  of  junior 
college  curricula  in  water  treatment  technology 
and  water  treatment  instructor  education  is  also 
being  encouraged.  State  programs  include  innova- 
tive techniques  for  settling  priorities  and  distribut- 
ing available  funds  to  water  supply  systems  and 
acceptance  of  Primary  Enforcement  Responsibili- 
ty, with  attendant  grant  funds  from  EPA.  (Carroll- 
FRC) 
W81-04627 


6G.  Ecologic  Impact  Of 
Water  Development 


ECOLOGICAL  CHARACTERIZATION  OF  THE 
SEA  ISLAND  COASTAL  REGION  OF  SOUTH 
CAROLINA  AND  GEORGIA;  RESOURCE 
ATLAS, 

Fish  and  Wildhfe  Service,  Biological  Services  Pro- 
gram Report  FWS/OBS-79/43,  September,  1980. 
60  p,  45  Fig,  7  Append.  14-16-009-77-016. 

Descriptors:  'Coasts,  *Maps,  'Natural  resources, 
'Ecology,  'Wetlands,  Social  aspects.  Economic 
aspects,  Geography,  Groundwater,  Environmental 
effects.  Planning,  Geology,  Urban  areas.  Physio- 
graphic provinces,  South  Carolina,  Georgia,  'Sea 
Island  Coastal  Region,  Atlas. 

The  Sea  Island  Coastal  Region  of  South  Carolina 
and  Georgia  is  rich  in  natural  resources,  which  are 
valuable  to  a  variety  of  often  competitive  uses.  The 
Sea  Island  Ecological  Characterization  is  designed 
to  provide  information  that  will  assist  decision 
makers  in  evaluating  and  predicting  impacts  of 
man-induced  perturbations  (such  as  oil  and  gas 
development,  dredging  and  filling,  water  resources 
projects)  and  in  general  coastal  zone  planning.  This 
atlas,  an  oversized  document,  is  a  companion 
volume  to  the  Characterization  text,  and  provides 
a  convenient  format  for  the  location  and  identifica- 
tion of  pertinent  physical,  socio-economic  and  eco- 
logical features  of  the  Sea  Island  Region.  The 
project  includes  the  coastal  tier  of  counties  be- 
tween the  Georgetown/Horry  county  line  in 
South  Carolina,  south  to  the  St.  Marys  River  on 
the  Georgia/Florida  border,  and  the  three  lowland 
counties  of  Dorchester,  Berkeley,  and  Effingham. 
An  overview  of  transportation  systems,  utilities 
transmission  pathways,  and  natural  and  recreation- 
al resources  is  presented  at  1:250,000.  The  urban 
series  maps  were  drawn  at  1:24,000,  then  reduced 
to  fit  the  atlas  plate.  Several  islands  are  treated  in  a 
special  series  describing  erosional  history,  shore- 
line changes,  and  problem  areas.  Other  geological 
features  such  as  groundwater,  stratigraphic  pro- 
files, and  gravity  contours  are  illustrated  in  the 
geology  series  of  plates.  At  1:100,000  scale,  two 
series  of  maps  display  data  on  cultural  aspects  and 
physiography.  The  physiographic  series  is  de- 
signed to  illustrate  various  physical  features  and  to 
categorize  wetlands,  ecological  habitats,  and  major 
types  of  land  use.  (Moore-SRC) 
W8 1-04400 


THE  EFFECTS  OF  THE  LAND  RECLAMA- 
TION AND  FRESHENING  PROJECT  ON  THE 
WATER  ENVIRONMENT  IN  LAKE  NAKAN- 
OUMI-THE  PRIOR  INVESTIGATION  AND 
ITS  PROBLEMSdN  JAPANESE), 
Shimane  Univ.,  Matsue  (Japan).  Dept.  of  Agricul- 
tural Chemistry. 

H.  Ohtake,  Y.  Date,  K.  Kondo,  and  Y.  Seike. 
Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 
153-162,  July,  1980.  10  Fig,  5  Ref. 

Descriptors:  'Water  quality,  Phytoplankton,  Zoo- 
plankton,  Irrigation  water,  'Land  reclamation. 
Lakes,  Brackish  water.  Water  pollution  effects. 
Aquatic  life.  Salinity,  'Lake  Nakanoumi,  Japan, 
Dikes,  Environmental  effects. 

In  1980  Lake  Nakanoumi,  Japan,  a  brackish  lake, 
was  scheduled  to  be  converted  to  a  fresh  water 
lake  for  storing  irrigation  water  for  expanding 
agricultural  lands.  This  paper  reviews  highlights  of 
previous  studies  used  to  forecast  impacts  of  this 
freshening  project  on  the  lake  environment.  In 
recent  years  water  quality  has  deteriorated,  and 
lake  hydraulics  have  been  altered  by  dike  construc- 
tion. Figures  depict  some  of  the  data  on  water 
quality  and  aquatic  life  in  years  prior  to  the  com- 
pletion of  the  project-zoo-  and  phytoplankton  dis- 
tribution patterns,  annual  cycle  of  salinity,  and 
annual  cycle  of  oxygen  saturation.  (Cassar-FRC) 
W8 1-04631 


INTERDISCIPLINARY  EXPEDITION  TO  THE 
OKAVANGO  SWAMPS, 

Rhodes  Univ.,  Grahamstown  (South  Africa). 


R  Fincham. 

South  African  Journal  of  Science,  Vol  76,  No  3,  p 

101-102,  March,  1980.  1  Fig,  8  Ref. 

Descriptors:  'Dredging,  'Water  resources  devel- 
opment. Ecological  effects.  Deltas,  Swamps, 
Rivers,  Botswana. 

An  interdisciplinary  expedition  from  Rhodes  Uni- 
versity studied  the  Okavango  swamps  and  delta 
region  of  Botswana.  Some  observations  and  con- 
clusions relating  to  water  resources  were  made. 
Dredging  of  the  Boro  River  to  assure  water  supply 
for  a  diamond  mine  reduced  species  diversity  and 
production  of  aquatic  plants.  Measurements  of 
river  flow  in  the  delta  region  revealed  that  some 
distributaries  have  changed  in  flow  rate  to  the 
benefit  of  some  regions  and  the  detriment  of 
others.  Management  planning  must  consider  future 
shifting  of  these  river  flows.  (Cassar-FRC) 
W8 1-04643 


GEOGRAPHICAL     VARIATIONS     IN     BODY 

SIZE,   BROOD  SIZE  AND  EGG  SIZE  OF  A 

FRESHWATER  SHRIMP,  PALAEMON  PAUCI- 

DENS  DE  HAAN,  WITH  SOME  DISCUSSION 

ON  BROOD  HABITAT, 

Kyoto  Univ.  Otsu  (Japan).  Otsu  Hydrobiological 

Station. 

M.  Nishino. 

Japanese  Journal  of  Limnology,  Vol  41,  No  4,  p 

185-202,  October,   1980.   15  Fig,   1  Tab,  32  Ref 

Descriptors:  'Adaptation,  'Shrimp,  'Reproduc- 
tion, Growth  stages,  Population,  Water  tempera- 
ture, Broods,  Lakes,  Lake  Biwa,  'Japan,  Aquatic 
animals.  Invertebrates,  Animal  physiology.  Rivers, 
Environmental  effects.  Geographical  regions, 
'Freshwater  shrimp. 

The  body  size,  egg  size  and  brood  size  of  the 
freshwater  shrimp  Palaemon  paucidens  varied 
among  the  populations  sampled  in  28  inland  waters 
in  Japan.  Although  waters  included  oligotrophic  to 
eutrophic  lakes,  farm  ponds,  bogs,  moats,  brackish 
water,  and  the  midd4e  and  mouths  of  rivers,  at 
latitudes  from  30  to  45  degrees,  variations  ap- 
peared to  depend  on  water  temperatures.  The 
measurements  that  are  similar  within  one  popula- 
tion are  egg  size,  relative  brood  size,  and  relative 
brood  weight.  Among  the  different  populations 
egg  size  varies  and  mean  brood  size  and  mean 
relative  brood  size  vary  within  limited  ranges.  Rel- 
ative brood  weight  varies  little  among  populations. 
Brood  size  increases  with  body  size,  and  mean 
relative  brood  size  is  inversely  proportional  to 
mean  egg  size.  Colder  waters  produce  larger  mean 
egg  size  and  smaller  mean  relative  brood  size. 
Shrimp  in  oligotrophic  Lake  Biwa,  latitude  35 
degrees  15  minutes,  do  not  fit  the  general  trends. 
They  have  small  body  size,  small  eggs,  and  an 
exceptionally  large  relative  brood  size.  This  lake  is 
the  largest  in  Japan,  maximum  depth  103.9  meters, 
area  674.4  sq  km.  Although  surface  temperatures  in 
Biwa  are  similar  to  those  in  other  lakes,  the  deep 
water  where  shrimp  spend  the  winter  is  less  than 
IOC  all  year.  These  cold  temperatures  lead  to 
retarded  growth  and  high  larval  mortality.  Ani- 
mals transplanted  from  Lake  Biwa  into  other  lakes 
apparently  do  not  survive,  and  the  high  relative 
brood  size  may  be  considered  its  adaptive  strategy 
of  allocation.  (Cassar-FRC) 
W8 1-04644 
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APPLICATION  OF  NEW  METHODS  FOR 
ROUTINE  MEASUREMENT  OF  AQUATIC  OR- 
GANICS, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 
Mineral  Engineering. 
W.  J.  Maier. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-23 1995, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Final  research  project  report,  March  30,  1981.  138 
p,  42  Fig,  29  Tab,  70  Ref,  2  Append. 
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)escriptors:  'Research  priorities,  'Aquatic  organ- 
;s,  'Analytical  methods,  'Mississippi  River  organ- 
is,  'TOC  concentrations,  Size  fractionation,  BOD 
stimates,  UV  characterization,  UV  absorbers.  Pri- 
mary amines.  Carbohydrates,  Analytical  protocols, 
dultiwave  ultraviolet  spectroscopy,  Anthropoge- 
lic  sources.  Fish  habitats.  Liquid  chromatography, 
dembrance  filters.  Elemental  composition,  Halo- 
;en  organics,  Batch  ultrafiltraton  tests,  Ground- 
vater,  Streamflow  conditions,  Organic  matter. 

rhe  study  focused  on  developing  and  evaluating 
lew  analytical  protocols  for  identifying  and  moni- 
oring  typical  organics  in  surface  waters,  particu- 
arly  in  the  Mississippi  River.  Four  locations  that 
epresent  drainage  from  pristine  head  waters  (Be- 
nidji),  agricultural  land,  (Royalton),  urbanized  re- 
gions (St.  Anthony  Falls),  and  industrially  impact- 
id  regions  (Inver  Grove  Heights)  were  sampled 
ind  analyzed  seasonally.  Methods  for  measuring 
mportant  functional  groups  and  classes  of  com- 
jounds  (carbohydrates,  primary  amines,  organic 
litrogen)  have  been  adapted  for  analyzing  river 
A'aters.  Samples  of  Mississippi  River  water  from 
different  locations  were  used  as  indicators  of  pollu- 
;ion.  A  protocol  was  developed  for  using 
multiwave  length  ultraviolet  spectroscopy  to  char- 
icterize  and  identify  organic  constituents.  Comput- 
er procedures  were  developed  to  handle  the  large 
volume  of  handling,  manipulation,  and  interpreta- 
tion. (Mullen-IPA) 
W8 1-04321 


Descriptors:  'Groundwater,  'Monitoring,  'Wells, 
'Sampling,  'Sample  preservation,  Pumping,  Hy- 
drogen ion  concentration,  Metals,  Filters,  Water 
level,  Chemical  composition.  Iron. 

The  development  of  recommended  sampling  pro- 
cedures and  preservation  techniques  for  monitor- 
ing wells  is  necessary  to  ensure  standard  sampling 
procedures  and  preservation  techniques.  Prelimi- 
nary results  from  six  study  sites  using  four  different 
pumping  mechanisms  and  various  sample  preserva- 
tion techniques  are  presented.  For  the  one  pump- 
ing test  reported,  a  pumping  rate  of  200  ml/mm 
should  produce  water  samples  containing  a  higher 
percentage  of  aquifer  water  in  the  shortest  period 
of  time.  The  four  pumping  mechanisms  used  were 
mechanical,  air-lift,  nitrogen-lift,  and  bailer.  The 
pump  mechanism  and  the  pipe  diameter  affected 
the  pH  of  the  samples,  which  alters  the  concentra- 
tions of  metals,  particularly  iron.  The  samples  were 
filtered  through  0.22,  0.45,  or  3.0  micrometer  mem- 
branes. The  smaller  filters  reduced  the  concentra- 
tion of  iron  considerably,  and  other  metals  slightly, 
compared  with  the  3  micrometer  filter.  The  rela- 
tive magnitude  of  these  appears  to  be  site  specific 
and  related  to:  the  yield  potential  of  the  well;  the 
depth,  diameter,  and  water  level  of  the  well;  the 
pumping  rate;  the  general  chemical  character  of 
the  water;  and  the  specific  elements  that  are  to  be 
monitored.  (Brambley-SRC) 
W8 1-04487 


REMOTE  SENSING  OF  NON-POINT  SOURCE 
SEDIMENT  IN  NORTHERN  MAINE, 

Maine  Univ.  at  Orono. 

R.  S.  Smith. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-233603, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

MS  Thesis,  May,  1981.  87  p,  7  Fig,  17  Tab,  24  Ref, 

5  Append.  OWRT-A-049-ME(3). 

Descriptors:  'Water  quality,  'Nonpoint  source 
pollution,  'Erosion,  'Sedimentation,  'Aroostook 
County,  Maine,  'Remote  sensing.  River  monitor- 
ing, Flight  logistics.  Ground  truth  sampling,  Den- 
sitomery.  Normalization,  Soil  loss  equation,  Me- 
duxnekeag  River,  D-log  E  curve.  Suspended 
solids.  Turbidity,  Photodensitometry,  Calibration 
curve.  Bottom  reflectance,  Sampling,  Nephelome- 
tric turbidity  unit.  Search  disc,  Surface  reflection. 
Sediment  transport. 

A  two-year  project  was  undertaken  to  develop  and 
test  procedures  for  quantitative  monitoring  of  non- 
point  source  pollution  using  remote  sensing  in 
Aroostook  County,  Maine.  This  area  has  severe 
agricultural  erosion  which  affects  water  quality  in 
the  waterways;  it  also  severely  affects  the  fields  in 
the  county,  which  are  generally  used  for  potato 
farming.  Field  erosion  exceeds  the  recommended 
maximum  soil  loss  limits  by  two  to  three  times. 
The  purpose  of  the  study  project  was  to  develop  a 
remote  sensing  technique  to  locate  the  area  of  the 
watershed  within  the  waterway.  The  use  of  remote 
sensing  techniques  in  connection  with  appropriate 
ground  sampling  was  studied  in  relationship  to 
evaluate  sediment  loading  caused  by  agricultural 
erosion.  Laboratory  and  field  work  was  performed 
during  1979  and  1980  to  test,  modify,  and  refine 
these  procedures.  The  methodology  developed 
needs  further  testing  and  refinement  before  it  can 
be  used  as  a  routine  analytical  procedure  for  locat- 
ing and  quantifying  non-point  source  pollution. 
(Mullen-IPA) 
W81-04365 


istics,  Water  properties.  Inorganic  compounds, 
Trace  elements.  Water  chemistry.  Bibliographies, 
'Wisconsin. 

This  report  summarizes  ground-water-quality  data, 
for  Wisconsin,  stored  in  the  U.S.  Geological  Sur- 
vey's computer  system  (WATSTORE).  The  sum- 
mary includes  water-quality  data  for  2,443  wells 
which  tap  one  of  the  State's  three  major  aquifers 
(sand  and  gravel,  Silurian  dolomite,  and  sand- 
stone). Data  for  dissolved  solids,  hardness,  alkalin- 
ity, calcium,  magnesium,  sodium,  potassium,  iron, 
manganese,  sulfate,  chloride,  fluoride,  and  nitrate 
are  summarized  by  aquifer  and  by  county,  and 
locations  of  wells  where  data  are  available  are 
shown  for  each  aquifer.  Calcium,  magnestium,  and 
bicarbonate  (the  principal  component  of  alkalinity) 
are  the  major  dissolved  constituents  present  in 
Wisconsin's  ground  water.  High  iron  concentra- 
tions and  hardness  cause  ground-water-quality 
problems  in  much  of  the  State.  Statewide  summar- 
ies of  trace  constituent  (selected  trace  metals,  ar- 
senic, boron,  and  organic  carbon)  concentrations 
show  that  they  impair  water  quality  in  only  a  few 
isolated  wells.  A  bibliography  of  published  reports 
that  describe  or  summarize  various  aspects  of 
ground-water  quality  in  Wisconsin  is  included. 
(USGS) 
W8 1-04322 


RESISTIVITY  INVESTIGATIONS  FOR 

GROUND  WATER  IN  MET  AMORPHIC  AREAS 
NEAR  DHANEAD,  INDIA, 

Indian  School  of  Mines,  Dhanbad.  (India). 
R.  K.  Verma,  M.  K.  Rao,  and  C.  V.  Rao. 
Ground  Water,  Vol  18,  No  1,  p  46-55,  January, 
1980.  9  Fig,  7  Ref. 

Descriptors:  'Water  scarcity,  'Groundwater  in- 
ventory, 'Sounding,  Surface  runoff,  Percolation, 
Groundwater  movement,  Groundwater  runoff. 
Groundwater  potential.  Water  shortage.  Arid 
zones,  'India. 

Large  runoff  of  rain  water  and  limited  percolation 
into  the  ground  combine  to  create  a  situation  of 
water  scarcity  in  large  sections  of  Eastern  India. 
Groundwater  investigation  have  been  carried  out 
in  recent  years  using  electrical  resistivity  methods. 
The  data  from  78  Schlumberger  soundings  has 
yielded  both  A  and  H  type  curves.  While  studying 
the  overall  variation  of  resistivity  values  in  the 
areas  in  and  around  Dhanbad,  it  was  noted  that  the 
curves  with  arithmetic  mean  values  were  quite 
representative.  Spectral  and  regression  analyses 
yielded  nearly  identical  values.  The  thickness  of 
the  weathered  layer  as  deduced  from  Schlum- 
berger soundings  apparently  partly  includes  the 
unweathered/fractured  layer  as  well.  While  en- 
deavoring to  establish  an  empirical  relationship 
between  the  daily  water  yield  in  gallons  and  the 
longitudinal  conductance  of  the  weathered  layer, 
two  empirical  relationships  were  obtained-one  for 
winter  and  one  for  the  summer  months.  (Baker- 
FRC) 
W8 1 -04634 
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DENVER  TRAINS  SEWAGE  CONTROL  STAFF 
IN  COMPUTERIZED  SYSTEM, 

Metropolitan  Denver  Sewage  Disposal  District  No 

1,  CO. 

For  primary  bibliographic   entry   see   Field   5D. 
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MONITORING  WELL  SAMPLING  AND  PRES- 
ERVATION TECHNIQUES, 

Illinois  State  Water  Survey,  Urbana. 
J.  P.  Gibb,  R.  M.  Schuller,  and  R.  A.  Griffin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  31-38,  5  Fig,  7  Ref 


GROUND-WATER-QUALITY  ATLAS  OF  WIS- 
CONSIN, 

Geological    Survey,    Madison,    WI.    Water    Re- 
sources Div. 
P.  A.  Kammerer,  Jr. 

Wisconsin  Geological  and  Natural  History  Survey 
Madison  Information  Circular  39,  1981.  39  p,  13 
Ref 

Descriptors:  'Groundwater,  'Water  quality,  'Hy- 
drologic  data,  'Maps,  Aquifers,  Aquifer  character- 


WATER  RESOURCES  IN  THE  SEDONA  AREA, 
YAVAPAI  AND  CONCONINO  COUNTIES,  AR- 
IZONA, 

Geological    Survey,    Phoenix,    AR.    Water    Re- 
sources Div. 
C.  W.  Levings. 

Arizona  Water  Commission  Phoenix  Bulletin  11, 
1980.  37  p,  6  Fig,  3  Plates,  7  Tab,  13  Ref 

Descriptors:  'Groundwater  availability,  'Availa- 
ble water,  'Water  quality.  Potential  water  supply. 
Geologic  formations.  Aquifers,  Water  level. 
Groundwater  movement.  Recharge,  Surface- 
groundwater  relations.  Wells,  Water  yield.  Hydro- 
logic  data.  Well  data.  Drillers  logs.  Stream  dis- 
charge, 'Arizona,  Sedona  area,  Yavapai  County, 
Coconino  County. 

Groundwater  is  the  only  available  source  of  water 
to  support  the  growing  population  in  the  300- 
square-mile  Sedona  area,  Ariz.  In  1974  about  730 
acre-feet  of  groundwater  was  withdrawn  for  do- 
mestic and  public  supplies,  and  about  1,400  acre- 
feet  per  year  will  be  needed  by  1990.  Most  of  the 
groundwater  occurs  in  the  regional  aquifer,  which 
locally  includes  the  Verde  Formation,  Coconino 
Sandstone,  Supai  Formation,  Redwall  Limestone, 
Martin  Formation,  and  Tapeats  Sandstone.  Base 
flow  in  Oak  Creek-the  main  stream  that  drains  the 
area-is  maintained  by  springs  that  issue  from  the 
regional  aquifer.  Annual  discharge  from  the  area 
includes  about  37,000  acre-feet  of  base  flow  in  Oak 
Creek,  13,000  acre-feet  of  subsurface  flow  from  the 
regional  aquifer,  and  8,000  acre-feet  of  evapotran- 
spiration  along  Oak  Creek.  Water  in  the  Sedona 
area  generally  is  of  acceptable  chemical  quality  for 
public  supplies,  and  water  from  most  wells  con- 
tains less  than  500  milligrams  per  liter  of  dissolved 
solids.  Some  wells  that  tap  the  Verde  Formation, 
however,  yield  water  that  contains  as  much  as  891 
milligrams  per  liter  of  dissolved  solids,  and  one 
well  that  taps  the  Supai  Formation,  Redwall  Lime- 
stone, and  Martin  Formation  yields  water  that 
contains  1,480  milligrams  per  liter.  (USGS) 
W81-04328 


SURFICIAL  GEOLOGY  OF  HANNIBAL 
QUADRANGLE,  OSWEGO  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$2.50,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  81-129  (WRI),  1981.  1  Sheet. 

Descriptors:  'Geology,  Glacial  aquifers,  'Ground- 
water potential.  Natural  resources,  Geohydrology, 
Wells,  Water  yield.  Maps,  'New  York,  'Oswego 
County,  'Hannibal  quadrangle. 
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Field  7— RESOURCES  DATA 

Group  7C — Evaluation,  Processing  and  Publication 


The  location  and  extent  of  10  kinds  of  surficial 
deposits  in  part  of  Hannibal  quadrangle,  Oswego 
County,  N.Y.,  are  mapped  on  a  7.5-minute  U.S. 
Geological  Survey  topographic  map.  The  map  was 
compiled  to  indicate  the  lithology  and  potential  for 
ground-water  development  at  any  specific  loca- 
tion. (USGS) 
W8 1-04329 


SURFICAL  GEOLOGY  OF  PART  OF  CAMDEN 
WEST  QUADRANGLE,  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  the  UFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$2.50,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  81-145  (WRI),  1981.  1  Sheet. 

Descriptors:  *Geology,  *Glacial  aquifers, 
'Groundwater  potential.  Natural  resources,  Geo- 
hydrology,  Wells,  Water  yield,  Maps,  *New  York, 
*Oswego  County,  *Camden  west  quadrangle. 

The  location  and  extent  of  six  kinds  of  surficial 
deposits  in  Camden  West  quadrangle,  Oswego 
County,  N.Y.,  are  mapped  on  a  7.5-minute  U.S. 
Geological  Survey  topographic  map.  The  map  was 
compiled  to  indicate  the  lithology  and  potential  for 
ground-water  development  at  any  specific  loca- 
tion. (USGS) 
W8 1-04331 


CHEMICAL-QUALITY 
SELECTED       DELAWARE 


LONG-TERM 
CHANGES       IN 
STREAMS, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
S.  W.  McKenzie. 

Delaware  Geological  Survey,  Newark,  Report  on 
Investigations  No  34,  November,  1979.  41  p,  13 
Fig,  13  Tab,  16  Ref,  Append. 

Descriptors:  *Water  quality,  *Chemical  analysis. 
Data  collections,  Sampling,  Streamflow,  Specific 
conductivity,  Ions,  Stream  discharge.  Regression 
analysis.  Flow  duration,  'Delaware,  Brandywine 
Creek,  St.  Jones  River,  Nanticoke  River. 

Data  from  three  streamflow  water-quality  stations 
in  Delaware  were  statistically  analyzed  to  deter- 
mine the  relationships  of  the  major  inorganic 
chemical  constituents  to  specific  conductance  and 
to  stream  discharge.  The  results  show  that  ion 
concentrations  varied  directly  with  the  flow  and 
with  specific  conductance.  A  set  of  regression 
equations  defining  these  relationships  were  derived 
for  each  of  the  three  stations:  Brandywine  Creek  at 
Wilmington,  St.  Jones  River  at  Dover,  and  Nanti- 
coke River  near  Bridgewille.  Concentrations  of 
major  inorganic  chemical  constituents  for  the  three 
stations  and  for  13  low-flow  partial  record  sites 
were  also  compared  to  median  ground  water  con- 
centrations. Positive  correlations  were  obtained  in 
all  cases  except  for  the  St.  Jones  River  at  Dover. 
Data  for  Brandywine  Creek  and  the  St.  Jones 
River  showed  that  the  concentrations  of  major 
ions  increased  with  time  when  analyzed  at  flow 
durations  of  50  percent  and  90  percent.  However, 
the  increases  were  not  the  same  magnitude  at  the 
two  stations  and  did  not  always  vary  directly  with 
time.  (USGS) 
W81-04332 


SURFICIAL  GEOLOGY  OF  PANTHER  LAKE 
QUADRANGLE,  OSWEGO  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$2.50,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  81-146  (WRI),  1981.  1  Sheet. 

Descriptors:  'Geology,  'Glacial  aquifers, 
'Groundwater  potential,  Natural  resources,  Geo- 
hydrology.  Wells,  Water  yield,  Maps,  'New  York, 
'Oswege  County,  'Panther  Lake  quadrangle. 


The  location  and  extent  of  eight  kinds  of  surficial 
deposits  in  Panther  Lake  quadrangle,  Oswego 
County,  N.Y.,  are  mapped  on  a  7.5-minute  U.S. 
Geological  Survey  topographic  map.  The  map  was 
compiled  to  indicate  the  lithology  and  potential  for 
groundwater  development  at  any  specific  location. 
(USGS) 
W8 1-04334 


RESULTS  OF  TEST  DRILLING  FOR  GROUND- 
WATER IN  THE  SOUTHEASTERN  UINTA 
BASIN,  UTAH  AND  COLORADO, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 

Resources  Div. 

W.  F.  Holmes. 

Geological  Survey  Water-Resources  Investigations 

80-951.  1980.  90  p,  15  Fig,  6  Plates,  13  Tab,  5  Ref 

Descriptors:  'Groundwater,  'Water  quality. 
Aquifers,  'Aquifer  characteristics,  Data  collec- 
tions, Geohydrology,  Drilling,  Test  holes.  Wells, 
Sampling,  Chemical  analysis,  'Utah,  'Colorado, 
Southeastern  Uinta  basin.  Oil  shale. 

During  1974,  the  U.S.  Geological  Survey  began  a 
comprehensive  hydrologic  study  of  the  oil-shale 
area  in  the  southeastern  Uinta  Basin  of  Utah  and 
Colorado.  From  1976  to  1978,  six  deep  test  holes 
were  drilled  principally  to  obtain  information 
about  aquifers  in  the  Green  River  Formation  of 
Tertiary  age.  Information  obtained  from  the  drill- 
ing project  includes  description  of  lithologic  sam- 
ples from  core  and  drill  cuttings,  temperature  and 
geophysical  logs,  drilling  logs,  packer  tests,  aquifer 
(pumping  and  recovery)  tests,  and  analyses  of 
water  samples.  Logs  and  analyses  of  water  samples 
indicate  the  occurrence  of  two  major  aquifers.  The 
'bird's-nest'  aquifer  was  penetrated  in  two  of  the 
test  holes  and  is  apparently  a  major  aquifer  in  the 
central  part  of  the  study  area.  This  aquifer  occurs 
about  400  feet  above  the  Mahogany  zone,  an  oil- 
shale  bed  in  the  Parachute  Creek  Member  of  the 
Green  River  Formation.  A  water  sample  collected 
during  drilling  indicated  a  dissolved-solids  concen- 
tration of  9,870  milligrams  per  liter.  The  Douglas 
Creek  Member  of  the  Green  River  Formation  is  a 
major  freshwater  aquifer  in  most  of  the  study  area, 
and  it  was  penetrated  in  all  six  test  holes.  Water 
samples  collected  from  this  aquifer  generally  had 
dissolved-solids  concentrations  of  less  than  1,000 
milligrams  per  liter.  Values  of  transmissivity  calcu- 
lated for  the  Douglas  Creek  aquifer  from  hydrolo- 
gic tests  ranged  from  16  to  170  feet  squared  per 
day.  Estimates  of  storage  coefficients  ranged  from 
about  0.00025  to  0.0007.  (USGS) 
W8 1-04335 


WATER  RESOURCES  DATA  FOR  CONNECTI- 
CUT, WATER  YEAR  1980, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

Geological  Survey  Water-Data  Report  CT-80-1, 
1981.  400  p,  4  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections,  Sites,  'Connecticut. 

Water  Resources  Data  for  the  1980  water  year  for 
Connecticut  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  groundwater  wells. 
This  report  contains  records  for  water  discharge  at 
53  gaging  stations;  storm  discharge  at  7  gaging 
stations;  tidal  volume  at  1  gaging  station;  contents 
at  36  lakes  and  reservoirs;  water  quality  at  46 
gaging  stations,  5  lakes  and  reservoirs,  2  harbors, 
34  wells  and  1  spring;  and  water  levels  at  59 
observation  wells.  Also  included  are  44  crest-stage 
partial-record  stations.  Additional  water  data  were 
collected  at  various  sites  not  part  of  the  systematic 
data-collection  program  and  are  published  as  mis- 
cellaneous measurements  and  analyses.  A  few  per- 
tinent stations  (not  included  above)  in  bordering 
States  are  also  included.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Connecticut.  (USGS) 


W81-04336 


SURFICIAL  GEOLOGY  OF  PART  OF  WEST- 
DALE  QUADRANGLE,  OSWEGO  COUNTY, 
NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$3.50,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  81-147  (WRI),  1981.  1  Sheet. 

Descriptors:  'Geology,  Glacial  aquifers,  'Ground- 
water poential,  Natural  resources,  Geohydrology, 
Wells,  Water  yield.  Maps,  'New  York,  'Oswego 
County,  'Westdale  quadrangle. 

The  location  and  extent  of  seven  kinds  of  surficial 
deposits  in  part  of  Westdale  quadrangle,  Oswego 
County,  N.Y.,  are  mapped  on  a  7.5-minute  U.S. 
Geological  Survey  topographic  map.  The  map  was 
compiled  to  indicate  the  lithology  and  potential  for 
groundwater  development  at  any  specific  location. 
(USGS) 
W8 1-04337 


SURFICIAL  GEOLOGY  OF  WILLIAMSTOWN 
QUADRANGLE,  OSWEGO  COUNTY,  NEW 
YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$2.50,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  81-148  (WRI),  1981.  1  Sheet. 

Descriptors:  'Geology,  Glacial  aquifers,  'Ground- 
water poential.  Natural  resources,  Geohydrology, 
Wells,  Water  yield.  Maps,  'New  York,  Oswego 
County,  'Williamstown  quadrangle. 

The  location  and  extent  of  seven  kinds  of  surficial 
deposits  in  Williamstown  quadrangel,  Oswego 
County,  N.Y.,  are  mapped  on  a  7.5-minute  U.S. 
Geological  Survey  topographic  map.  The  map  was 
compiled  to  indicate  the  lithology  and  potential  for 
groundwater  development  at  any  specific  location. 
(USGS) 
W8 1-04340 


CROSS  SECTIONS  OF  THE  HUDSON  RIVER 

ESTUARY  FROM  TROY  TO  NEW  YORK  CITY, 

NEW  YORK, 

Geological  Survey  Albany,  NY.  Water  Resources 

Div. 

D.  A.  Stedfast. 

Available  from  the  National  Technical  Information 

Service,  Springfield,   VA  22161   as  PB81-202384, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-24,  November,  1980.  70  p,  3  Fig,  1  Tab,  4  Ref. 

Descriptors:  'Bathymetry,  'Cross-sections,  Data 
collections,  'Estuaries,  Channels,  River  beds, 
Depth,  Fathometers,  Sounding,  Thalweg,  Profiles, 
Surveys,  'New  York,  'Hudson  River. 

Data  on  channel  geometry  of  the  Hudson  River 
estuary  at  125  cross  sections  between  the  Federal 
Dam  at  Troy  and  the  norhtern  limits  of  New  York 
City  (133  miles)  are  presented  for  use  in  hydraulic 
modeling,  tidal  studies,  traveltime  and  water-qual- 
ity studies,  and  other  uses  requiring  knowledge  of 
Hudson  River  channel  properties.  The  data  were 
obtained  from  field  surveys  of  the  estuary  conduct- 
ed by  boat  with  a  fathometer  in  1966-69.  Water- 
surface  elevations  were  not  recorded  during  the 
fathometer  runs  but  were  calculated  in  1979  from 
information  on  tide  variations  in  the  estuary  and 
from  stage  data  collected  at  Albany  and  New  York 
City.  Topographic  maps  and  field  reconaissance 
were  used  to  extend  the  ends  of  the  cross  sections 
beyond  100-year  flood  stage.  Channel-configura- 
tion data  are  presented  as  perspective  plots  and  in  a 
table;  also  included  are  strip  maps  showing  the 
location  of  the  cross  sections.  (USGS) 
W81-04341 
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ENGINEERING  WORKS— Field  8 
Structures — Group  8A 


POTENTIOMETRIC  MAP  OF  THE  WINONA- 
TALLAHATTA  AQUIFER  IN  NORTHWEST- 
ERN MISSISSIPPI,  FALL  1979, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

B.  E.  Wasson. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$1.75,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  80-598  (WRI),  1980.  2  Sheet,  22  Ref. 

Descriptors:  'Maps,  *Potentiometric  level, 
Aquifers,  *Groundwater,  Natural  recharge.  Wells, 
Pumping,  Water  level,  Hydrographs,  'Mississippi, 
•Winona-Tallahatta  aquifer,  Geohydrology. 

The  potentiometric  map  of  the  Winona-Tallahatta 
aquifer  is  one  of  a  series  of  maps,  prepared  by  the 
U.S.  Geological  Survey  in  cooperation  with  the 
Mississippi  Department  of  Natural  Resources, 
Bureau  of  Land  and  Water  Resources,  delineating 
the  potentiometric  surfaces  of  the  major  aquifers  in 
Mississippi.  In  the  outcrop  area  of  the  Winona- 
Tallahatta  aquifer  the  potentiometric  surface  is 
strongly  affected  by  recharge  from  precipitation, 
by  topography,  and  by  drainage  of  the  aquifer  by 
streams.  The  potentiometric  surface  slopes  down- 
ward generally  to  the  west  away  from  the  area  of 
outcrop  and  is  strongly  affected  by  recharge  from 
precipitation,  by  topography,  and  by  drainage  of 
the  aquifer  by  streams.  The  potentiometric  surface 
slopes  downward  generally  to  the  west  away  from 
the  area  of  outcrop  and  is  strongly  affected  by 
pumpage  from  wells  in  Leflore,  Sunflower,  and 
Bolivar  Counties,  Historically,  water  levels  in  or 
near  the  outcrop  of  the  Winona-Tallahatta  have 
shown  little  or  no  long-term  changes,  but  the 
heavy  withdrawals  in  the  confined  part  of  the 
aquifer  have  caused  long-term  water-level  declines 
of  1  to  2  feet  per  year.  (USGS) 
W8 1-04342 


POTENTIOMETRIC  MAP  OF  THE  LOWER 
WILCOX  AQUIFER  IN  MISSISSIPPI,  FALL 
1979, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div. 

B.  E.  Wasson. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.,  Denver,  CO  80225,  paper  copy 
$1.75,  microfiche  $0.50.  Geological  Survey  Open- 
File  Report  80-597  (WRI),  1980.  1  Sheet,  19  Ref 

Descriptors:  *Maps,  *Potentiometric  level, 
♦Aquifers,  Groundwater,  Natural  recharge.  Wells, 
Pumping,  Water  level  fluctuations,  Hydrographs, 
Groundwater  hydrology,  'Mississippi,  *Lower 
Wilcox  aquifer. 

The  potentiometric  map  of  the  lower  Wilcox 
aquifer  is  one  of  a  series  of  maps,  prepared  by  the 
U.S.  Geological  Survey  in  cooperation  with  the 
Mississippi  Department  of  Natural  Resources,  de- 
lineating the  potentiometric  surfaces  of  the  major 
aquifers  in  Mississippi.  In  the  outcrop  area  of  the 
lower  Wilcox  aquifer  the  potentiometric  surface  is 
strongly  affected  by  recharge  from  precipitation, 
by  topography,  and  by  drainage  of  the  aquifer  by 
streams.  The  potentiometric  surface  slopes  down- 
ward generally  to  the  west  away  from  the  area  of 
outcrop  but  is  strongly  affected  by  pumpage  from 
public  and  industrial  wells  in  several  areas  in 
northwestern  Mississippi.  This  pumpage  has 
caused  a  large  shallow  depression  in  the  potentio- 
metric surface  in  the  Marks-Batesville-Charleston- 
Tunica  area.  (USGS) 
W8 1-04344 


POTENTIOMETRIC  MAP  OF  THE  MERID- 
IAN-UPPER WILCOX  AQUIFER  IN  MISSIS- 
SIPPI, FALL  1979, 

Geological  Survey,  Jackson,  MS.  Water  Resources 
Div 

B.  E.  Wasson. 

Available  from  the  OFSS,  USGS,  Box  25425, 
Denver  Fed.  Ctr.  Denver,  CO  80225,  paper  copy 
$1.75,  microfiche  $0.50,  Geological  Survey  Open- 
File  Report  80-590  (WRI).  1980.  1  Sheet,  21  Ref 

Descriptors:  *Maps,  'Potentiometric  level, 
•Aquifers,  Groundwater,  Natural  recharge,  Wells, 


Water  level,  Hydrographs,  'Mississippi,  'Merid- 
ian-upper Wilcox  aquifer,  Geohydrology. 

The  potentiometric  map  of  the  Meridian-upper 
Wilcox  aquifer  is  one  of  a  series  of  maps,  prepared 
by  the  U.S.  Geological  Survey  in  cooperation  with 
the  Mississippi  Department  of  Natural  Resources, 
Bureau  of  Land  and  Water  Resources,  delineating 
the  potentiometric  surfaces  of  the  major  aquifers  in 
Mississippi.  In  the  outcrop  area  of  the  Meridian- 
upper  Wilcox  aquifer  the  potentiometric  surface  is 
strongly  affected  by  recharge  from  precipitation, 
by  topography,  and  by  drainage  of  the  aquifer  by 
streams.  The  potentiometric  surface  slopes  down- 
ward generally  to  the  west  away  from  the  area  of 
outcrop  and  is  strongly  affected  by  large  ground- 
water withdrawals  in  the  Greenwood,  Indianola, 
Marks,  Grenada,  and  Memphis  areas.  Historically, 
water  levels  in  or  near  the  outcrop  of  the  Merid- 
ian-upper Wilcox  have  shown  little  or  no  long- 
term  changes,  but  during  the  past  20  years  water 
levels  have  declined  from  1  to  2  feet  per  year  in 
much  of  the  confined  part  of  the  aquifer.  (USGS) 
W8 1-04346 


EROSION     AND     SEDIMENTATION     DATA 
CATALOG   OF  THE   PACIFIC  NORTHWEST, 

Oregon   State   Univ.,   Corvallis.    Dept.   of  Forest 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
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FLOOD  EMERGENCY  PLANS;  GUIDELINES 
FOR  CORPS  DAMS, 

H.  J.  Owen. 

Army  Corps  of  Engineers,  Hydrologic  Engineer- 
ing Center,  Davis,  Califonia,  Report,  June,  1980. 
65  p,  6  Fig,  2  Tab,  6  Ref,  1  Append.  DACW05-79- 
P-1962. 

Descriptors:  'Floods,  'Dam  failure,  'Safety,  Plan- 
ning, 'Design  floods.  Dam  stability.  Maps,  Stand- 
ards, Flooding,  Spillway  capacity,  'Design  crite- 


Recent  emphasis  on  dam  safety  and  flood  emergen- 
cy evacuation  plans  has  resulted  in  new  require- 
ments for  Federal  dam  safety,  including  the  prepa- 
ration of  emergency  plans  for  all  Corps  of  Engi- 
neers dams.  Much  of  the  land  constituting  the  area 
that  would  be  inundated  by  spillway  design  flows 
is  not  in  Federal  ownership.  The  possibility  there- 
fore exists  at  many  dams  that  large  flows  could 
cause  a  hazard  to  life  and  property  in  reservoir 
areas.  In  addition,  flows  from  reservoirs  during 
design  floods  could  be  hazardous  to  life  and  prop- 
erty in  downstream  areas.  The  principal  compo- 
nents of  dam  emergency  plans  are:  emergency 
identification  subplan;  emergency  operations  and 
repair  subplan;  notification  subplan;  and  evacuation 
subplan.  Development  of  an  emergency  plan  re- 
quires identification  of  the  types  of  emergencies  to 
be  encompassed,  accumulation  of  needed  data  and 
information,  performance  of  various  analyses,  con- 
ceptualization of  solutions,  design  of  measures  and 
subplans,  preparation  of  appropriate  documents 
and  implementation  of  the  plan.  Because  emergen- 
cy plans  are  expected  to  be  used  only  on  rare 
occasions,  particular  care  must  be  taken  to  ensure 
that  personnel  are  familiar  with  the  plan,  and 
equipment  is  operable.  Emergency  plans  are  to  be 
prepared  for  three  conditions,  including  spillway 
design  discharge  without  dam  failure,  spillway 
design  discharge  with  dam  failure,  and  dam  failure 
at  normal  high  pool  level.  An  appendix  provides 
instructions  for  preparation  and  publication  of  in- 
undation maps  required  as  a  part  of  flood  emergen- 
cy plans.  (Moore-SRC) 
W8 1-04368 


GRAND  COULEE  PUMPING-GENERATING 
PLANT  MODEL  STUDIES,  CONDUIT  EN- 
TRANCES P/G7  AND  P/G8, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 


D.  Colgate. 

Report  GR-80-4,  December,  1980.  80  p,  56  Fig,  1 

Tab. 

Descriptors:  'Penstocks,  'Hydraulic  models, 
'Pump  turbines,  'Hydraulic  design,  'Conduits, 
Pumped  storage,  Model  studies.  Canals,  Hydro- 
electric plants.  Equalizing  reservoirs.  Design  crite- 
ria. Grand  Coulee  Dam,  Washington. 

Hydraulic  model  studies  were  performed  to  devel- 
op modifications  of  pump  penstock  exits  at  Grand 
Coulee  Dam,  Washington,  for  use  as  inlets  when 
the  penstocks  supply  water  for  new  pump  turbines. 
By  installing  pump-turbines  rather  than  single-duty 
pumps.  Banks  Lake  can  be  used  as  the  upper 
reservoir  in  a  pumped  storage  scheme,  as  well  as 
an  equalizing  reservoir  for  irrigation.  Conduits  P/ 
G7  through  P/G12,  in  a  pump  discharge  outlet 
structure  of  12,  were  studied  in  a  model  to  deter- 
mine the  extent  of  the  modifications  required  in  the 
pumping-generating  plant  siphon  elbows  and  otu- 
lets  leading  to  the  Feeder  Canal.  For  turbine  flow, 
the  roof  of  the  conduit  entrance  should  be  stream- 
lined by  shaping  and  lowering  the  roof  between 
the  entrance  and  the  circular  conduit.  Trashrack 
slots  should  be  provided  for  entrances  P/G7 
through  P/G12.  A  curved  vortex-suppressing 
large-radius  center  wingwall  should  be  installed 
upstream  from,  but  attached  to,  the  underdrain 
well.  Each  siphon  elbow  operates  satisfactorily  as 
built  with  a  turbine  discharge  of  2,300  cu  f/s,  and 
at  a  Feeder  Canal  water  surface  elevation  1562  or 
higher  at  the  canal  headwall.  The  present  Feeder 
Canal,  with  Banks  Lake  at  or  above  elevation 
1564.2,  will  convey  water  satisfactorily  for  two 
turbines.  The  present  Feeder  Canal  does  not  have 
adequate  capacity  for  simultaneous  operation  of  six 
turbines.  (Moore-SRC) 
W81-04370 


PERFORMANCE  OF  FINNED  CHANNEL  SEP- 
ARATOR, 

Hokkaido  Univ.,  Sapporo  (Japan).  Dept.  of  Sani- 
tary Engineering. 

N.  Tambo,  K.  Hashimoto,  M.  Sugahara,  T. 
Hasegawa,  and  T.  Onitsuka. 

Water  Science  and  Technology,  Vol  13,  No  I,  p 
Tor  409-420,  1981. 

Descriptors:  'Flocculation,  'Separation  tech- 
niques. Waste  water  treatment,  Sedimentation, 
'Sedirnentaton  basins,  'Settling  tanks.  Settling 
basins.  Flow,  Channels,  Design  criteria. 

The  use  of  finned  channels  to  the  floe  separation 
process  was  tried  using  parallel  fins  set  on  slant 
boards  in  the  upright  position  to  the  rectangular 
direction  of  main  channel  flow  and  admitting  floes 
into  vortex  streams  created  behind  the  fins.  The 
use  of  dynamic  separation  other  than  gravitational 
was  expected  to  accelerate  the  separation.  A  math- 
ematical model  of  the  separation  process  is  present- 
ed. In  Japan  at  the  present  time  more  than  50 
finned  channel  separators  are  working.  Perform- 
ance data  on  the  finned  channel  separator  of  Hako- 
date City  is  presented.  (Baker-FEC) 
W8 1-044 12 


A  CLOSER  LOOK  AT  EXISTING  SPILLWAY 
CAPACITY  AND  DOWNSTREAM  FLOOD 
HAZARDS, 

Burgess  and  Niple,  Ltd.,  Columbus,  OH. 

D.  M.  Hill. 

Public  Works,  Vol   112,  No  3,  p  64-66.   March, 

1981.  3  Fig. 

Descriptors:  'Dams,  'Spillway  capacity,  'Design 
floods.   Floods,   Spillways,   Flood  control.   Legal 

aspects. 

Phase  1  inspections,  which  assess  the  structural  and 
operational  adequacy  of  dams,  have  identified 
many  dams  that  are  unsafe  because  of  inadequate 
spillway  capacity.  An  existing  spillway  unable  to 
convey  the  spillway  design  flood  set  by  the  Corps 
of  Engineers  may  result  in  overtopping  of  the  dam, 
causing  dam  failure.  This  hazard  classification  may 
be  judgmental.  Investigations  often  do  not  include 
in-depth  analysis  of  downstream  effects.  Assess- 
ment of  these  threats  could  be  the  basis  for  struc- 
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tural  or  geotechnical  design  criteria.  Case  studies 
are  presented  which  describe  a  variety  of  Phase  1 
reports  and  flood  hazards.  Phase  1  investigations 
are  limited  in  scope,  since  they  only  identify  poten- 
tially hazardous  dams.  Flood  hazard  analyses  per- 
formed as  part  of  Phase  2  studies  can  better  define 
the  real  threat  associated  with  overtopping  failure. 
Thus,  because  of  the  downstream  situation,  an 
inadequate  spillway  may  actually  be  adequate  for 
the  situation.  (Small-FRC) 
W8 1-04466 


METHOD  AND  A  DEVICE  FOR  AUTOMATIC 
CLEANING  OF  TRASHRACKS  AT  WATER  IN- 
TAKES FOR  WATER  POWER  PLANTS  AND 
SIMILAR, 

H.  Hansson. 

U.S.  Patent  No  4,218,319,  6  p,  4  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
997,  No  3,  p  9920993,  August  19,  1980. 

Descriptors:  'Patents,  'Water  quality  control.  In- 
dustrial water.  Intakes,  Trash  racks.  Cleaning,  En- 
gineering structures. 

The  invention  provides  a  device  for  automatic 
cleaning  of  trashracks.  The  device  comprises  a 
rake  arm  upheld  by  a  support  which  is  movable 
sideways  in  parallel  with  the  trashrack.  A  wedge- 
shaped  rake  is  pivotally  mounted  at  the  lower  end 
of  the  rake  arm,  which  by  drive  means  is  moved 
downwards  and  upwards  along  the  trashrack,  the 
rake  thereby  engaging  the  trashrack.  During  its 
downward  movement  the  rake  shoves  away  the 
trash  gathered  at  the  trashrack,  whereupon  a  part 
of  it  can  pass  in  between  the  bars  of  the  trashrack 
and  a  part  is  again  gathered  in  from  the  trashrack. 
This  part  of  the  trash  which  does  not  pass  the 
trashrack  is  brought  with  the  rake  during  its 
upward  niovement  and  is  delivered  in  a  chute  or 
similar  in  tfte  usual  way.  The  amount  of  trash  that 
has  to  be  lifted  by  the  raking  device  is  considerably 
reduced.  (Sinha-OEIS) 
W81-04519 


SEALING  SEWERE  IN  UNSTABLE  SOILS, 

American  City  and  County,  Vol  96,  No  3,  p  48-49, 
March,  1981. 

Descriptors:  *Sewer  systems,  'Sealants,  Soil  stab- 
lity,  Seawater,  Elastomers,  Florida,  Hollywood, 
Leakage,  'Influent  seepage,  Economic  aspects. 

The  sanitary  sewer  system  in  Hollywood,  Florida, 
is  largely  below  sea  level,  resulting  in  almost  con- 
stant movement  of  the  pipes.  The  sanitary  system 
suffers  from  significant  saltwater  infiltration,  which 
causes  serious  corrosion  problems  at  the  sewage 
treatment  plant.  The  contractor  hired  to  rehabili- 
tate the  sewer  system  to  control  infiltration  con- 
vinced city  officials  to  try  sealing  the  sewer  joints 
using  a  new  3M  product,  CR-250  Sealing  Gel.  The 
gel,  an  elastomer  compound,  sets  to  form  a  new, 
rubbery  gasket  in  the  leaking  pipe  joint  and  forms  a 
collar  around  the  outside  of  the  pipe  joint.  The  gel 
promised  to  be  effective  in  the  muck  and  saltwater 
around  the  sewer  pipes  and  to  bend  and  shift  with 
pipe  movement.  Using  the  gel  to  seal  just  one  6.6 
mile  section  of  8-inch  vitrified  clay  pipe  is  estimat- 
ed to  have  resulted  in  the  reduction  of  the  treat- 
ment plant's  load  by  3  million  gallons  per  day. 
After  1 1  months  in  service,  the  sealed  joints  and 
cracks  showed  no  loss  of  pressure  during  pressure 
tests.  The  sealing  gel  was  also  used  to  repair  brick 
and  mortar  manholes  which  showed  high  infiltra- 
tion. Experimental  use  of  the  gel  to  repair  longitu- 
dinal cracks  in  the  pipes  has  also  proved  successful. 
The  cost  of  the  sealing  project  was  about  half  of 
the  estimated  cost  of  sewer  excavation  and  replace- 
ment. (Carroll-FRC) 
W8 1-04544 


HOW  LONG  CAN  METAL  CULVERTS  LAST. 

American  City  and  County,  Vol  95,  No  9,  p  51-53, 
September,  1980.  1  Tab. 

Descriptors:  'Culverts,  'Corrosion,  Deterioration, 
Resistivity,  Metal  pipes,  Louisiana,  Michigan. 

Research  was  undertaken  to  predict  culvert  work- 
ing life  and  to  determine  what  measures  could 


prolong  culvert  life.  Coated  and  uncoated  galva- 
nized steel  and  coated  and  uncoated  aluminum 
alloy  culverts,  both  16  gauge,  were  studied  in 
Louisiana.  After  six  years  of  exposure,  galvanized 
steel  was  still  in  good  condition.  In  acid  soil, 
corrosion  proceeded  at  a  slow  steady  pace,  and  in 
a  low  resistivity  environment,  corrosion  proceeded 
rapidly.  A  Michigan  study  noted  that  corrosion 
took  place  inside  the  culvert  to  a  moderate  degree, 
but  in  most  cases,  major  deterioration  was  occur- 
ring on  the  outside.  The  Michigan  study  also  noted 
that  the  first  four  to  six  feet  of  the  pipe  tended  to 
deteriorate  faster.  The  aluminum  culverts  were 
found  in  the  Louisiana  study  to  be  in  good  to  fair 
condition  after  six  years.  Pitting  was  extreme  at 
low-resistivity,  brackish  water  sites.  The  Michigan 
study,  which  examined  more  culverts  than  the 
Louisiana  study,  did  not  find  that  corrosion  always 
occurred  in  low-resistivity  environments.  (Small- 
FRC) 
W81-04546 


ICOLD'S  XIII  CONGRESS. 

International  Water  Power  and  Dam  Construction, 
Vol   32,   No    1,   p   31-37,   January,    1980.   4  Fig. 

Descriptors:  'Dam  failure,  'Dam  construction, 
'Spillways,  Conferences,  'Dam  design,  Case  stud- 
ies. 

Three  questions  considered  at  the  thirteenth 
ICOLD  conference  are  discussed:  interface  prob- 
lems of  dams,  deterioration  or  failure  of  dams,  and 
large  capacity  outlets  and  spillways.  Interface 
problems  can  be  avoided  when  designers  plan  for 
possible  two-stage  construction  when  originally 
building  a  dam.  The  use  of  fabric  filters  in  dam 
construction  was  suggested  as  a  cost  saving  tech- 
nique. The  deterioration  or  failure  of  dams  raised 
the  most  interest.  It  was  suggested  that  ICOLD 
start  an  international  center  for  collecting  data 
relating  to  dam  safety.  Remedial  work  at  Wolf 
Creek  dam  was  described,  and  some  aspects  of  the 
aging  of  bituminous  concrete  were  discussed.  The 
Teton  dam  failure  was  discussed.  Large  capacity 
outlets  and  spillways  generated  148  written  or 
spoken  contributions.  These  included  contributions 
on  Cabora  Bassa  spillway  operation,  problems  at 
Ramganga  dam,  and  a  report  on  the  disadvantages 
of  high-head  gated  conduits.  Cavitation  erosion 
and  runner  vibration  were  the  subjects  of  many 
discussions.  (Small-FRC) 
W8 1-04597 


ICOLD'S  XIII  CONGRESS,  PART  TWO. 

International  Water  Power  and  Dam  Construction, 
Vol  32,  No  2,  p  53-54,  February,  1980. 

Descriptors:  'Seismic  waves,  'Dam  failure,  'Dam 
effects.  Earthquakes,  Foundation  failure.  Case 
studies.  Reservoirs,  Conferences. 

Discussions  at  the  thirteenth  ICOLD  conference 
are  summarized  regarding  seismicity  and  a  seismic 
design  of  dams.  The  effects  of  various  size  earth- 
quakes were  discussed,  and  dam  failures  were  de- 
tailed. For  example,  during  the  Tangshan  earth- 
quake of  1976,  the  Miyun  reservoir  dam  (People's 
Republic  of  China)  failed  because  of  liquefaction  of 
sand  and  gravel.  Various  analysis  procedures  were 
proposed  for  designing  dams  to  be  resistant  to 
earthquake  damage.  The  problem  of  induced  seis- 
micity was  debated.  At  the  Koyna  dam  in  India, 
many  observers  felt  that  the  shock  was  induced, 
based  on  the  unlikely  coincidence  of  tremor  phe- 
nomena starting  simultaneously  with  lake  filling. 
However,  deep  seismic  sounding  surveys  carried 
out  ten  years  after  the  shock  revealed  a  major  fault 
west  of  Koyna.  No  correlation  between  reservoir 
depth  and  volume  and  seismicity  has  been  estab- 
lished. Case  histories  of  known  field  performance 
of  dams  under  conditions  of  strong  shaking  must 
be  collected  and  analyzed.  (Small-FRC) 
W8 1-04598 


PIPE  -  AN  IN  DEPTH  LOOK, 

T.  Davey,  and  T.  Bhagat. 

Water  and  Pollution  Control,  Vol  118,  No  2,  p  8- 

10,  February,  1980.  1  Fig. 


Descriptors:  'Pipes,  Water  transport.  Pipelines, 
'Water  mains,  Conveyance  structures,  Aqueducts, 
Plumbing,  'Sewer  systems.  Design  criteria,  Mate- 
rials engineering. 

This  review  discusses  the  current  state-of-the-art 
for  water  main  and  sewerage  distribution  systems. 
Technical  material  on  specific  types  of  pipes  has 
been  supplied  by  industry.  The  two  basic  catego- 
ries of  pipe  are  rigid  and  fiexible.  The  choice  of  a 
specific  pipe  is  dependent  on  several  factors.  Steel 
pipe  is  suitable  for  some  purposes,  ductile  iron  pipe 
for  others.  The  asbestos  cement  pipe  is  a  rigid  pipe 
which  remains  popular  especially  in  Western 
Canada.  A-C  pipe  is  not  adversely  affected  by  the 
freezing  temperatures.  Polyvinyl  chloride  and 
polyethylene  materials  are  now  opening  new  per- 
spectives in  the  pipe  field.  A  dense  corrugated 
polyethylene  pipe  has  been  recently  introduced 
into  North  American  markets  for  gravitational 
drainage,  with  good  possibilities  for  the  future. 
(Baker-FRC) 
W81-04612 


MODERN  IRON  PIPE, 

E.  Kiilaspea. 

Water  and  Pollution  Control,  Vol  118,  No  2,  p  9, 

February,  1980. 

Descriptors:  'Pipes,  Water  transport.  Pipelines, 
Water  mains,  'Materials  engineering.  Design  crite- 
ria. 

The  major  waterworks  material,  used  mainly  today 
as  ductile  iron  pipe,  is  the  cast  iron  pipe.  Until 
recently  a  large  choice  of  piping  materials  did  not 
exist.  With  recent  developments  cast  iron  pipe  has 
been  upgraded  to  ductile  iron,  giving  it  all  the 
properties  of  mild  steel.  Beam  breaks  due  to  frost 
and  ground  settlement  lodings  have  almost  been 
eliminated.  The  only  failure  that  may  occur  in 
ductile  iron  is  a  pinhole  type  of  penetration  due  to 
corrosion.  All  iron  pipe  is  now  being  cement-lined 
to  prevent  internal  corrosion  and  tuberculation, 
thus  maintaining  the  flow  characteristics  of  new 
pipe.  (Baker-FRC) 
W8 1-0461 5 


THE  EUPHRATES  DAM  PROJECT  IN  SYRIA, 

N.  Samman. 

Industrial  Water  Engineering,  Vol  17,  No  4,  p  23- 

25,  July/August,  1980.  4  Tab,  7  Ref. 

Descriptors:  'Earth  dams,  'Hydroelectric  power, 
'Irrigation  engineering,  Irrigation  efficiency, 
Mathematical  models.  Resources  management, 
Watershed  management,  'Syria,  Euphrates  Dam, 
'Multipurpose  reservoirs. 

The  Euphrates  Dam  was  constructed  in  Syria  in 
1975  to  increase  the  agricultural  potential  of  the 
river  basin.  It  is  an  earthfill  dam  with  an  impervi- 
ous clay  core  that  is  4500  meters  long  and  6C 
meters  high.  The  artificial  lake.  Lake  Assad, 
covers  an  area  of  63,000  hectares,  among  which  a1 
present  some  28,000  hectares  are  already  irrigated 
and  7000  hectares  use  only  rainfall.  Three  power 
generators  are  installed,  each  with  a  capacity  ol 
100  megawatts.  Since  the  dam  is  a  multipurpose 
project,  a  computer  model  was  developed  to  quan- 
tify the  relationships  between  the  variables  pertain- 
ing to  irrigation  uses  and  power  uses.  The  econom- 
ic return  for  each  unit  of  water  released  for  hydro- 
electric power  and  irrigation  can  be  calculated  foi 
each  month.  Thus,  economic  returns  can  be  maxi- 
mized. The  percentage  of  water  diverted  from  the 
area  for  irrigation  that  returns  to  the  river  is  aboul 
30%.  (Small-FRC) 
W81-04633 


8B.  Hydraulics 


PREVENTION  OF  VORTICES  AT  PUMP  IN 
TAKES, 

H.  Y.  Rajagopal. 

Power  Engineering,  Vol  85,  No  1,  p  52-53,  Janu- 
ary, 1981.  8  Fig,  4  Ref 

Descriptors:       'Vortices,      'Hydraulic      design 
•Pumps,  Velocity,  Pump  testing.  Viscosity,  Physi- 
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cal  properties,  Flow,  Sumps,  Submergence, 
Eddies,  Temperature,  Hydraulics,  Froude  number, 
Reynolds  number,  Weber  number. 

Problems  caused  by  vortices  at  pump  intakes  and 
rules  for  hydraulic  design  are  discussed.  Vortices 
can  cause  reduced  pump  efficiency,  vibration  and 
noise,  wear  of  bearings,  and  deterioration  of  impel- 
ler blades.  Conditions  that  are  favorable  to  vortex 
development  are  large  velocity  in  the  intake  pipe, 
low  depth  of  submergence  of  the  intake  or  suction 
bell,  and  presence  of  low  momentum  fluid  or  dead 
zones  in  combination  with  channel  geometry.  Ef- 
forts to  develop  design  rules  are  based  on  experi- 
ence and  include  published  standards.  However, 
when  it  is  necessary  to  depart  from  standards  to 
accommodate  constraints  of  cost,  site,  or  structure, 
model  studies  are  recommended.  Mixed  and  axial 
flow  pumps  at  speeds  greater  than  5000  rpm  are 
susceptible  to  vortex  problems  and  should  have 
model  studies  done.  For  a  model  to  correctly 
represent  the  flow  conditions  of  its  prototype,  it 
must  be  operated  under  approximately  similar  con- 
ditions, maintaining  the  same  Froude  number  and  a 
minimum  Reynolds  number.  (Titus-FRC) 
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PRESSURE  SEWER  SYSTEM  PROVES  EFFEC- 
TIVE, ECONOMICAL, 

Douglas  County,  OR. 

W.  C.  Bowne,  and  H.  L.  Ball. 

Public  Works,  Vol   112,  No  3,  p  83-86,  March, 

1981.  2  Fig,  3Tab,  4Ref 

Descriptors:  'Pressure  conduits,  'Sewer  systems, 
•Performance  evaluation,  Costs,  Pumps,  Activated 
sludge.  Filtration,  Oregon. 

A  pressure  sewer  system  can  provide  an  alterna- 
tive to  conventional  sewerage  in  areas  with  hilly 
terrain,  high  groundwater,  shallow  bedrock,  or 
other  problems.  In  Glide,  Oregon,  development 
was  sparse  enough  so  that  long  lengths  of  sewer 
pipe  would  be  needed  between  homes,  but  dense 
enough  so  that  failing  drainage  fields  were  a  con- 
cern. Glude's  pressure  sewer  system  was  devel- 
oped; it  serves  2000  people  and  involves  20  miles 
of  main  and  400  tank  and  pump  assemblies.  It  uses 
septic  tank  effluent  pumps  (STEP).  As  an  alterna- 
tive system  recognized  by  the  Environmental  Pro- 
tection Agency,  pressure  sewers  qualify  for  85% 
federal  funding.  Most  pressure  sewer  systems  have 
experienced  substantial  cost  savings.  A  system  con- 
structed in  Idaho  in  1974  cost  $500,000,  as  opposed 
to  an  estimated  $6  million  for  conventional  sewers. 
At  Glide,  there  is  a  1000  gal  interceptor  tank 
which  removes  grit,  grease,  and  stringly  material. 
Treatment  is  provided  by  an  oxidation  ditch  (acti- 
vated sludge),  followed  by  multimedia  filtration. 
The  absence  of  infiltration  and  inflow  is  a  definite 
benefit.  (Small-FRC) 
W8 1-04469 


PUMP  RESEARCH,  DEVELOPMENT  AND 
TESTING, 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
9,  p  442-443,  September,  1980.  2  Fig. 

Descriptors:  *Pump  testing,  *Pumps,  'Research 
facilities.  Test  facilities.  Hydraulic  equipment. 

A  pump  research  and  development  laboratory  op- 
erated by  Weir  Pumps  Limited  at  its  Alloa  (Brit- 
ain) facility  is  fully  equipped  and  is  valued  at  one 
million  pounds  sterling.  In  the  spacious  main  bay, 
experimental  rigs  absorbing  power  up  to  2000 
KVA  can  be  run.  At  present,  a  canister  pump  is 
being  studied.  In  these  pumps,  the  vertical  shaft 
pump  is  suspended  inside  its  own  sealed  suction 
well,  which  can  be  installed  with  the  impeller  at  a 
suitable  depth  below  the  floor  and  with  the  mini- 
mum water  level  above  the  floor.  Impeller  types, 
suction  design,  speed,  casing  type,  axial  and  radial 
thrust,  canister  length,  diameter,  branch  position, 
and  flow  conditions  are  assessed.  The  efficiency 
and  suction  performance  of  bowl  pumps  are  also 
being  studied.  Model  testing  and  production  test- 
ing are  performed.  A  new  large-flow  production 


bed  has  been  built;  it  cost  500,000  pounds  sterling. 
It  can  carry  out  full  production  tests  under  operat- 
ing conditions  for  pumps  absorbing  up  to  15,000 
kW  of  power,  with  flows  from  8000  to  65,000  cu 
m/hr.  (Small-FRC) 
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EFFECT  OF  ORGANIC  CHEMICALS  ON  CLAY 
LINER  PERMEABILITY;  A  REVIEW  OF  THE 
LITERATURE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
K.  W.  Brown,  and  D.  Anderson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  123-134,  1  Fig,  3  Tab,  55  Ref 

Descriptors;  *Clay  minerals,  'Linings,  'Permeabil- 
ity, 'Organic  compounds,  'Literature  review. 
Liquid  wastes.  Basins,  Illite,  Kaolinite,  Montmoril- 
lonite,  Soil  adsorption  capacity,  Wettability,  Soil 
structure. 

A  list  of  organic  chemicals  found  in  waste  im- 
poundments and  a  list  of  clay  minerals  used  to  Hne 
impoundments  were  developed,  and  possible 
mechanisms  for  the  failure  of  the  liners  vvere  re- 
viewed. Organic  chemicals  may  be  classified  as 
acids,  bases,  neutral-polar,  and  neutral-nonpolar. 
The  clay  minerals  most  often  used  for  lining  im- 
poundments are  kaolinite,  illite,  and  montmorillon- 
ite.  Failure  mechanisms  include  clay  dissolution, 
volume  changes,  and  soil  piping.  Clay  dissolution 
can  result  from  the  action  of  bases  and  acids,  with 
montmorillonite  being  most  susceptible  to  the 
action  of  acids.  Because  montmorillonite  has  the 
greatest  capacity  to  adsorb  water  it  is  most  suscep- 
tible to  volume  changes  caused  by  extraction  and 
displacement  of  interlayer  water,  and  changes  in 
wettability.  Soil  piping  is  associated  with  vertical 
contrasts  of  the  structure  and  permeability  in  soils 
and  with  changes  in  pore  size.  Kaolinite  and  illite 
appear  to  be  more  susceptible  to  soil  piping  than 
montmorillonite.  (Brambley-SRC) 
W8 1-04494 


ASSESSMENT    OF    LINER    INSTALLATION 
PROCEDURES, 

Southwest  Research  Inst.,  San  Antonio,  TX. 

For   primary  bibliographic   entry   see   Field   8G. 
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ASSESSMENT  OF  LINER  INSTALLATION 
PROCEDURES, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
D.  W.  Shultz,  and  M.  P.  Miklas,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  135-159,  74  Fig,  3  Ref 

Descriptors:  'Linings,  'Landfills,  'Reservoirs, 
'Waste  water  lagoons,  'Clays,  'Soil  sealants, 
'Polymers,  Soil  compaction.  Sterilization,  Installa- 
tion, Subsoil,  Impervious  membranes. 

A  study  is  being  conducted  to  identify  current 
methods  and  equipment  used  to  prepare  supporting 
subgrade  and  place  liners  at  various  impoundments 
in  the  United  States.  Subgrade  preparation  and 
liner  placement  activities  have  been  observed  at 
fifteen  sites  to  date.  The  sites  selected  have  includ- 
ed landfills,  waste  water  impoundments,  and  pota- 
ble water  reservoirs,  and  the  liners  have  included 
compacted  clays,  soil  sealants  and  polymeric  mem- 
branes. The  most  important  aspects  of  subgrade 


preparation  are  compaction  to  produce  a  smooth 
surface,  and  soil  sterilization  to  kill  all  plants  which 
can  grow  through  the  liner.  When  polymeric  mem- 
branes are  installed  the  important  aspects  include: 
protective  storage  before  use;  securing  the  liner  to 
the  subgrade;  seaming  the  liner  strips  together; 
sealing  around  penetrations;  prevention  of  wind 
damage  and  ultraviolet  radiation  damage;  and  qual- 
ity control  of  the  work.  When  a  clay  such  as 
bentonite  is  used,  it  is  essential  to  obtain  thorough 
and  even  mixing  of  the  clay  with  the  subgrade. 
Special  design  considerations  include:  plans  for 
future  expansion  of  the  site;  liner  selection  based 
on  use;  monitoring;  surface  covers;  gas  venting; 
control  of  surface  runoff;  dual  liners;  and  special 
subgrades.  (Brambley-SRC) 
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INTERACTION  OF  SELECTED  LINING  MA- 
TERIALS WITH  VARIOUS  HAZARDOUS 
WASTES  -  II, 

Matrecon,  Inc.,  Oakland,  CA. 
H.  E.  Haxo,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 175086, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
In:  Disposal  of  Hazardous  Waste;  Proceedings  of 
the  Sixth  Annual  Research  Symposium,  March  17- 
20,  1980,  Chicago,  Illinois.  Environmental  Protec- 
tion Agency  Report  EPA-600/9-80-010,  March, 
1980.  p  160-180,  1  Fig  15  Tab,  3  Ref 

Descriptors:  'Linings,  'Hazardous  materials,  'In- 
dustrial wastes,  'Waste  water  lagoons,  Testing 
procedures.  Degradation,  Deterioration,  Polymers, 
Impervious  membranes.  Permeability. 

Selected  lining  materials  have  been  exposed  to 
typical  hazardous  wastes  for  up  to  three  years. 
These  exposure  tests  include:  one-sided%xposure  of 
a  square  foot  of  each  of  12  lining  materials  under 
one  foot  of  six  different  wastes;  immersion  testing 
of  12  types  of  polymeric  membrane  lining  materials 
in  water  and  in  nine  wastes;  tests  of  nine  different 
thermoplastic  materials  fabricated  into  bags  and 
filled  with  wastes  to  assess  their  compatibility  and 
the  permeability  of  the  membranes;  outdoor  expo- 
sure testing  of  specimens  of  membrane  materials 
exposed  on  racks  and  in  12  tubs  containing  varioiis 
wastes.  No  single  lining  material  now  available  is 
suitable  for  the  long-term  impoundment  of  all 
wastes.  Compatibility  studies  are  necessary  before 
selecting  a  membrane  for  a  waste  site,  and  only  the 
specified  waste  should  be  impounded.  The  rnost 
useful  tests  and  properties  for  assessing  waste-liner 
compatibility  are:  membrane  swelling,  loss  of  elon- 
gation of  polymeric  membranes,  a  bag  test  to  meas- 
ure the  permeability  of  the  liner  to  the  waste 
constituents.  (Brambley-SRC) 
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HOW  LONG  CAN  METAL  CULVERTS  LAST. 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-04546 


EXPERIMENTAL  DETERMINATION  OF 
THERMOPLASTIC  CASING  COLLAPSE  PRES- 
SURES, 

Auburn  Univ.,  AL.  Dept.  of  Civil  Engineering. 
R.  C.  Johnson,  Jr.,  C.  E.  Kurt,  and  G.  F.  Dunham. 
Ground  Water,  Vol  18,  No  4,  p  346-350,  July/ 
August,  1980.  4  Fig,  3  Tab,  9  Ref 

Descriptors:  'Materials  testing,  'Polymers,  'Well 
casings.  Casings,  Temperature,  Polyvinyl  chloride, 
Acrylonitrile-butadiene-styrene,  Collapse,  Me- 
chanical failure. 

Polyvinyl  chloride  and  acrylonitrile-butadiene-sty- 
rene  well  casings  were  subjected  to  high  pressures 
and  high  temperatures  to  determine  casing  collapse 
resistance.  The  collapse  resistance  was  inversely 
proportional  to  a  function  of  the  outside  diameter- 
to-wall  thickness  ratio.  For  each  degree  Fahrenheit 
increase  in  temperature  over  room  temperature, 
collapse  pressure  decreased  0.3  to  0.6  psi  for  poly- 
vinyl chloride  and  0.2  to  0.5  psi  for  acrylonitrile- 
butadiene-styrene  polymer.  (Cassar-FRC) 
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PIPE  -  AN  IN  DEPTH  LOOK, 

For  primary  bibliographic  entry  see  Field  8A. 
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MODERN  IRON  PIPE, 

For  primary  bibliographic  entry  see  Field  8A. 
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THE  CONSTRUCTION  GRANTS  PROGRAM: 
GETTING  IT  ALL  TOGETHER  FOR  THE  '89S, 

Environmental   Protection   Agency,   Washington, 

DC. 

H.  L.  Longest,  II. 

Water  and  Sewage  Works,  Vol  127,  No  3,  p  36,  52, 

March,  1980. 

Descriptors:  *Grants,  *Construction,  Government 
supports,  Public  utility  districts,  Waste  water  treat- 
ment. 

In  the  Environmental  Protection  Agency's  plan  for 
the  1980's,  the  biggest  priority  is  to  bring  the  major 
publicly  owned  waste  water  treatment  systems 
(POTWs)  up  to  the  level  of  secondary  treatment. 
At  present,  73  of  the  106  standard  metropolitan 
statistical  areas  cannot  provide  secondary  treat- 
ment for  all  their  flows.  The  remaining  33  could, 
but  do  not  consistently  provide  secondary  treat- 
ment due  to  overloading  or  operation-maintenance 
problems.  Other  immediate  priorities  are  innova- 
tive and  alternative  technology  and  help  for  small 
and  rural  communities.  Turning  the  program  over 
to  the  states,  thus  providing  local  responsibility  for 
operation  and  maintenance,  is  also  high  on  the 
priority  list.  A  prime  need  is  for  stability  of  fund- 
ing, which  will  allow  orderly  planning,  prevent 
program  starts  and  stops,  and  assure  states  of 
money  needed  to  finish  projects  once  they  are 
started.  (Baker-FRC) 
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Selected    Water    Resources    Abstracts,    a 
semimonthly    journal,    includes    abstracts    o 
current  and  earlier  pertinent  monographs,  journal 
articles,    reports,    and    other    publication    formats^ 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics,   supply   condition,   conservation,   control 
use     or    management   of   water    resources.    Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which   are  listed   in  the  Water 
Resources   Thesaurus.    The    abstract   entries    are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 
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Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
lA.  Properties 

OPTIMAL  ENERGY  EXTRACTION  FROM  A 
HOT  WATER  GEOTHERMAL  RESERVOIR, 

Woodward  Clyde  Consultants,  San  Francisco,  CA. 
K.  Golabi,  C.  R.  Scherer,  C.  F.  Tsang,  and  S. 
Mozumder.  ,,,,,»,     ,        i  in 

Water  Resources  Research,  Vol  17,  No  1,  p  l-iu, 
February,  1981.  3  Fig,  5  Tab,  20  Ref. 

Descriptors:  'Geothermal  resources,  'Energy 
sources.  Reservoirs,  Hydrothermal  studies.  Ther- 
mal properties.  Pumping,  Hot  springs. 

This  paper  is  concerned  with  the  extraction  of 
energy  from  a  hot  water  geothermal  field.  The 
major  question  is  concerned  with  what  extraction 
rate  maximizes  the  net  discounted  value  of  energy 
extracted  when  the  cooled  brine  is  reinjected.  A 
decision  model  is  presented  which  computes  the 
optimal  fluid  pumping  rate  and  reinjection  tem- 
perature and  the  project  life  consistent  with  maxi- 
mum present  worth  of  the  net  revenues  from  sales 
of  energy  for  space  heating.  With  the  passage  of 
time  the  real  value  of  product  energy  is  assumed  to 
increase  as  is  the  cost  of  energy  used  in  pumping 
the  aquifer.  Use  of  a  hydrothermal  model  that 
relates  hydraulic  pumping  rate  to  the  quality  of 
remaining  heat  energy  in  the  aquifer  implements 
the  economic  model.  A  numerical  application  is 
made  to  space  heating,  which  shows  that  the 
profit-maximizing  extraction  rate  increases  with  in- 
terest rate  and  decreases  as  the  rate  of  rise  ot  real 
energy  value  increases.  The  economic  life  of  the 
reservoir  generally  varies  inversely  with  extraction 
rate  It  was  demonstrated  that  permeability,  initia 
equUibrium  temperature,  well  cost  and  well  life  all 
affect  the  results.  (Baker-FRC) 
W8 1-049 13 

IB.  Aqueous  Solutions  and 
Suspensions 

THE  INFLUENCE  OF  THE  POROUS  SUB- 
LAYER ON  THE  SALT  REJECTION  AND  RE- 
FLECTION COEFFICIENT  OF  ASYMMETRIC 
CA  MEMBRANES, 

Technical  Univ.  of  Denmark,  Lyngby. 
G.  Jonsson.  „    ,  ,    , 

Desalination,  Vol  34,  No  1/2,  p  141-157,  July/ 
August,  1980.  3  Tab,  10  Fig,  23  Ref. 

Descriptors:  ♦Permeability,  *Membrane  processes, 
•Selectivity,  Mathematical  studies.  Theoretical 
analysis,  Membranes,  Semipermeable  membranes. 
Coefficient  of  permeability,  Calcium,  Osmosis,  So- 
lutes, Selective  media,  Mathematical  equations. 
Pressure  distribution,  Retention. 

Reverse  osmosis  experiments  were  conducted  in  an 
investigation  of  the  properties  of  individual  layers 
of  an  asymmetric  cellulose  acetate  membrane.  In 
the  experiments  three  membranes  were  pressurized 
at  different  intensities  and  exposed  to  a  standard 
butanol  solution.  For  each  membrane  retention 
curves  were  measured  for  three  positions  of  the 
membrane:  the  skin  layer  facing  high  pressure,  the 
porous  layer  facing  high  pressure,  and  the  skin 
layer  again  facing  high  pressure.  Results  produced 
estimated  values  of  the  solute  permeabilities  for 
each  layer.  It  was  also  shown  that  the  opening  of 
the  membrane  skin  starts  at  15  atm.  A  concentra- 
tion gradient  in  the  porous  sublayer  was  revealed. 
The  results  justify  theoretically  derived  relation- 
ships between  retention  and  the  membrane  reflec- 
tion coefllcients.  (Titus-FRC) 
W8 1-04880 


Descriptors:  'Calcite,  *Sea  water,  Thermoclines, 
Thermodynamics,  Thermal  stratification.  Dis- 
solved solids.  Sediments,  Panama  Basin,  Dissolu- 


tion. 

An  in  situ  study  was  made  of  calcite  dissolution  in 
the  Panama  Basin.  The  rate  of  dissolution  in  the 
water  column  was  found  to  increase  suddenly 
below  a  water  depth  of  about  2800  meters.  This 
depth  is  the  same  as  that  at  which  the  calcium 
carbonate  content  of  surface  sediments  begins  to 
decrease  rapidly,  i.e.,  the  sedimentary  lysocline.  As 
this  level  of  increased  dissolution  both  in  the  water 
column  and  on  the  sea  flood  did  not  appear  related 
to  the  transition  from  supersaturation  to  undersa- 
turation  with  respect  to  carbonate,  there  may  be  a 
kinetic  origin  for  the  lysocline  in  this  region. 
(Baker-FRC) 
W8 1-04933 


CALCTTE  DISSOLUTION:  AN  IN  SITU  STUDY 
IN  THE  PANAMA  BASIN, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,   for  Marine  Biology  and  Coastal  Research. 
R.  C.  Thunell,  R.  S.  Keir,  and  S.  Honjo. 
Science,  Vol  212,  No  4495,  p  659-661,  May,  1981.  2 
Fig,  27  Ref. 


2.  WATER  CYCLE 
2A.  General 

METHODS  AND  APPLICATIONS  OF  DIGI- 
TAL-MODEL  SIMULATION  OF  THE  RED 
RIVER  ALLUVIAL  AQUIFER,  SHREVEPORT 
TO  THE  MOUTH  OF  THE  BLACK  RIVER, 
LOUISIANA,  ,  .    „,  .     r, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W8 1-04665 

WATER  BUDGET  AND  MATHEMATICAL 
MODEL  OF  THE  COCONINO  AQUIFER, 
SOUTHERN  NAVAJO  COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 

For  primary  bibliographic  entry  see  Field  2F. 
W81-04672 

ENVIRONMENTAL  APPLICATIONS  OF  MAG- 
NETIC MEASUREMENTS, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geophysics. 
For  primary  bibliographic  entry  see  Field  7B. 

W8 1-04827 

RUNOFF  RESPONSES  TO  SOIL  HETEROGE- 
NEITY: EXPERIMENTAL  AND  SIMULATION 
COMPARISONS  FOR  TWO  CONTRASTING 
WATERSHEDS,  ,  „ 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  J.  Luxmoore,  and  M.  L.  Sharma. 
Water  Resources  Research,  Vol  16,  No  4,  p  675- 
684,  August,  1980.  12  Fig,  4  Tab,  29  Ref 

Descriptors:  *Soil  properties,  *Watershed  models, 
*Runoff  forecasting.  Simulation  analysis.  Stream- 
flow,  Model  studies.  Water  budget.  Scaling,  Grass- 
lands, Soil  water,  Evapotranspiration,  Mathemat- 
ical models,  Hydrologic  models.  Comparison  stud- 
ies, Chickasha,  'Oklahoma. 

The  one-dimensional  terrestrial  ecosystem  hydrol- 
ogy model  (TEHM  by  Huff,  et  al.,  1977)  was  used 
to  compute  simulated  annual  water  budget  and 
daily  streamflows  for  two  watersheds  at  Chicka- 
sha, Oklahoma.  One  grassy  area  was  well-man- 
aged, the  other  was  overgrazed.  Soil  hydraulic 
properties  were  scaled.  Drainage  and  runoff  were 
greatly  influenced  by  changes  in  scaled  soil  proper- 
ties Evapotranspiration  increased  at  smaller  scal- 
ing values  (finer  soils).  The  overgrazed  watershed, 
with  lower  evapotranspiration  and  hydraulic  con- 
ductivity, generated  more  runoff  The  surface 
runoff  generated  from  the  scaled  soil  frequency 
distributions  proportionately  accounted  for  29  and 
55%  of  simulated  streamflows  from  the  well-man- 
aged and  overgrazed  watersheds,  respectively. 
Agreement  between  observed  and  measured 
streamflows  was  obtained  by  using  an  algorithm 
representing  lateral  subsurface  flow  to  the  stream- 
bed  as  a  function  of  soil  drainage  rate.  For  both 
watersheds  the  simulated  runoff  from  the  log 
normal  distribution  of  soils  was  closer  to  the  meas- 
ured value  than  the  runoff  from  the  mode,  median, 


or  mean  soils.  Comparisons  between  measured  and 
simulated  soil  water  contents  showed  significant 
differences,  whereas  the  streamflows  showed 
agreement.  (Cassar-FRC) 

W8 1-04923 

AN  EVENT-BASED  MODEL  OF  RECHARGE 
FROM  AN  EPHEMERAL  STREAM, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water,  and 
Engineering.  ,  ,    x^     ,   ,  ■ 

M  Flug,  G.  V.  Abi-Ghanem,  and  L.  Duckstein. 
Water  Resources  Research,  Vol  16,  No  4,  p  685- 
690,  August,  1980.  3  Fig,  1  Tab,  20  Ref 

Descriptors:  'Ephemeral  streams,  'Recharge, 
♦Streamflow,  Model  studies.  And  lands.  Ground- 
water recharge.  Groundwater  management,  Wa- 
tersheds, Hydrologic  models.  Runoff,  RiUito 
Creek,  'Arizona. 

This  paper  develops  a  method  for  estimating  the 
probability  density  function  of  annual  natural  re- 
charge into  an  aquifer  using  streamflow  data  as 
input  to  the  groundwater  system.  A  linear  transfer 
model  defining  groundwater  recharge  as  a  funtion 
of  streamflow  is  postulated  from  stream  character- 
istics in  arid  lands.  The  model  is  used  to  determine 
the  distribution  function  for  annual  recharge  in 
Rillito  Creek,  Tucson  alluvial  basm,  Arizona.  To 
improve  the  predictive  value  of  the  model,  several 
changes  are  suggested:  (1)  obtain  additional  re- 
charge information  and  generate  a  posterior  prob- 
ability density  function  using  Bayes'  rule  with  an 
appropriate  likelihood  function,  (2)  consider  indi- 
vidual runoff  durations  for  each  season,  rather  than 
assume  the  same  probability  density  function  for 
the  whole  year,  (3)  study  the  influence  of  probabi- 
listic model  choice  on  recharge  results,  and  (4) 
include  streamflow  volume  by  making  recharge  a 
function  of  flow  depth  and  flow  duration.  (Cassar- 
FRC) 
W8 1-04924 

HYDRODYNAMICS    OF    A    TIDAL    CREEK- 
MANGROVE  SWAMP  SYSTEM, 

Australian   Inst,   of  Marine  Science,  Townsville. 
For  primary  bibliographic  entry  see  Field  2L. 
W81-04966 
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2C.  Snow,  Ice,  and  Frost 


VEGETATIONAL  CHANGE  AND  ICE-WEDGE 
POLYGONS  THROUGH  THE  THAW-LAKE 
CYCLE  IN  ARCTIC  ALASKA, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
W.  D.  Billings,  and  K.  M.  Peterson. 
Arctic  and  Alpine  Research,  Vol  12,  No  4,  p  413- 
432,  November,  1980.  7  Fig,  2  Tab,  45  Ref. 

Descriptors:  'Vegetation,  'Succession,  'Cycles, 
Frost  action.  Lake  stages,  Thawing,  Ice  wedges, 
Thaw-lakes,  Alaska,  'Arctic  zone.  Frozen  soils. 
Permafrost,  Iced  lakes,  Tundra,  'Seasonal  vari- 
ation. 

Britton's    (1957)   observations   on    the   thaw-lake 
cycle   in   Arctic   regions  were   modified  by   new 
observations  following  artificial  drainage  of  two 
thaw-lakes  in  1950.  Thaw-lake  cycles,  whichmay 
have  begun  25,000  years  ago,  last  about  2,000  or 
3  000  years.  The  process  begins  with  contraction 
cracks  in  newly-exposed  sediment.  An  ice-wedge 
polygon  network  forms  when  water  and  snow  till 
these  cracks.  Further  ice-wedge  development  di- 
vides the  polygons  into  smaller  units  which  form 
small  thaw-ponds.  As  wind  and  water  erode  the 
edges  of  the  polygons,  the  lake  enlarges,  usually  m 
a    north-northwest    to    south-southeast    direction. 
Eventually,  small  streams  erode  through  the  low 
edges  and  drain  the  lake.  Ice  wedges  remain  be- 
neath the  lakes  and  reassert  after  drainage,  reini- 
tiating the  cycle.  Vegetational  changes  are  predict- 
able and  attuned  to  geomorphic  changes.  Mosses 
establish  slowly  in  the  first  few  years,  followed  by 
the  grass,  Dupontia  fisheri,  in  the  drier  areas  and 
Arctophila  fulva  in  the  wet  places.  Enophorum 
angustifolium  is  characteristic  throughout  the  ter- 
restrial portion  of  the  cycle.  Carex  aquatilis  ap- 
pears slowly  and  dominates  the  vegetation  for  per- 
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haps  two  or  three  thousand  years,  disappearing  as 
ponds  enlarge  and  Arctophila  fulva  reappears. 
Upon  drainage,  the  vegetational  cycle  repeats. 
Man  can  seriously  disrupt  this  delicate  cyclic  situa- 
tion by  artificially  draining  lakes  and  by  allowing 
vehicles  to  damage  the  peat  covering  the  ice 
wedges.  The  author  postulates  that  increasing  tem- 
peratures in  the  polar  regions  could  accelerate  the 
release  of  C02  from  the  peat  into  the  atmosphere, 
further  increasing  atmospheric  C02,  eliminating 
the  ice  wedges,  and  inundating  the  coastal  tundra. 
(Cassar-FRC) 
W8 1-04791 


FROST  HEAVE  OF  ROADS, 

Nottingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
R.  H.  Jones. 

Quarterly  Journal  of  Engineering  Geology,  Vol 
13,  No  2,  p  77-86,  1980.  13  Fig,  47  Ref. 

Descriptors:  'Frost  heaving,  *Heaving,  'Roads, 
Model  studies.  Aggregates,  Design  criteria.  Road 
construction. 

Three  conditions  are  necessary  for  frost  heave  to 
occur  beneath  roads:  zero  isotherm  sustained 
within  the  unbound  materials,  frost-susceptible  ma- 
terials, and  an  adequate  supply  of  water  at  the 
freezing  point.  The  Transport  and  Road  Research 
Laboratory  (TRRL)  test,  a  semi-empirical  method, 
judges  a  sample  frost-susceptible  if  it  heaves  more 
than  13  mm  (in  England  and  Wales)  or  18  mm  (in 
Scotland)  in  250  hours.  This  test  freezes  samples 
placed  in  cylinders  102  mm  diameter  x  152  mm 
high  and  measures  heave.  Other  methods  for  as- 
sessing frost  susceptibility  involve  suction  charac- 
teristics and  permeability  characteristics.  A  ration- 
al method  of  design  must  involve  (1)  identification 
of  the  nature  of  damage  (total  heave,  differential 
heave,  thaw  weakening),  (2)  selection  of  param- 
eters to  describe  the  damage,  (3)  assignment  of 
limits  to  the  parameters,  (4)  prediction  of  the  value 
of  the  parameters  in  practical  use,  and  (5)  compari- 
son of  (3)  and  (4)  to  judge  suitability  of  the  design. 
An  analytical  method  requires  a  quantitative 
theory  of  frost  heave  and  development  of  a  com- 
puter model,  methods  of  measuring  appropriate 
input  parameters,  and  verification  of  model  results 
in  the  laboratory  and  field.  For  this,  the  precise 
freezing  cell  offers  promise  for  screening  samples. 
At  present,  the  semi-empirical  method  is  most 
usable,  with  the  development  of  an  alternative 
method  an  ultimate  goal.  (Cassar-FRC) 
W8 1-04855 


FOCUS  ON  POLAR  RESEARCH, 

Washington  Univ.,   Seattle.   Dept.   of  Geological 

Sciences. 

A.  L.  Washburn. 

Science,  Vol  209,  No  4457,  p  643-652,  August, 

1980.  2  Fig,  103  Ref. 

Descriptors:  *PoIar  regions,  'Reviews,  Atmos- 
phere, Antarctic,  Arctic,  Cold  regions,  Water  cur- 
rents, 'Ice,  'Navigation,  Arctic  Ocean,  Beaufort 
Sea. 

Various  scientific  challenges  confronting  those  en- 
gaged in  polar  research  are  described.  Studies  have 
been  divided  into  groups  for  ease  of  discussion, 
these  groups  being  the  atmosphere,  the  hydro- 
sphere, the  cryosphere,  the  lithosphere,  the  bio- 
sphere, the  peoples  inhabiting  the  polar  regions, 
and  international  aspects  of  such  research.  Re- 
search dealing  directly  with  the  atmosphere  has 
centered  around  polar  weather  and  its  role  in  the 
world's  weather  machine,  potential  climatic 
changes,  the  variation  of  carbon  dioxide  in  the 
atmosphere,  influences  of  the  upper  atmosphere  on 
the  lower  atmosphere,  electrical  coupling  between 
the  upper  and  lower  atmospheres,  and  radio  and 
other  communications  through  the  atmosphere. 
Hydrosphere  research  has  been  concerned  with 
the  currents  in  the  Arctic  Ocean,  air-sea-ice  inter- 
actions in  the  Beaufort  Sea,  acoustical  characteris- 
tics of  the  Arctic  water  masses,  studies  of  the 
Antarctic  Circumpolar  Current,  living  resources  of 
the  polar  oceans,  ways  in  which  navigation  in  ice 
can  be  improved,  and  studies  of  water  temperature 
near  the  bottoms  of  some  lakes.  These  tempera- 


tures have  been  found  to  be  as  high  as  25  C, 
indicating  possible  trapping  of  solar  radiation  be- 
neath the  ice  cap,  heating  dense  saline  water, 
which  remains  on  the  bottom,  storing  the  energy. 
(Baker-FRC) 
W8 1-04992 


2E.  Streamflow  and  Runoff 


THREE-PARAMETER  PROBABILITY  DISTRI- 
BUTIONS, 

Saint   Johns   River   Water   Management   District, 

Palatka,  FL. 

D.  V.  Rao. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY3,  p  339-358,  March,  1981.  1  Fig,  10  Tab,  10 

Ref. 

Descriptors:  'Probability  distribution,  'Flood  fre- 
quency, 'Mathematical  models.  Frequency  distri- 
bution. Floods,  Hydrology,  Low  flow.  Mathemat- 
ical equations. 

A  comparative  study  of  four  well-known  three- 
parameter  probability  distributions  was  undertaken 
to  determine  their  usefulness  as  a  base  methods  for 
flood  flow  frequency  analysis.  The  distributions 
selected  were  lognormal,  Weibull,  Pearson  type  3, 
and  log  Pearson  type  3.  Each  three-parameter  dis- 
tribution was  evaluated  in  a  generalized  fashion  in 
terms  of  the  dimensionless  variate  K  (K  =  X/v  sub 
in  which  X  equals  random  variable  and  v  sub  n 
equals  its  mean),  which  has  a  population  mean  of 
unity.  The  bounds  of  the  distributions,  areas  of  the 
portions  of  distributions  in  the  negative  region  of 
the  variate  when  they  enter  such  regions,  and  the 
differences  in  some  important  quantiles  among  the 
four  distributions  are  presented.  The  four  distribu- 
tions become  less  applicable  for  hydrologic  fre- 
quency analysis  as  they  deviate  more  and  more 
from  their  two-parameter  counterparts.  When  they 
have  well-applicable  properties,  their  quantile 
values  differ  little  for  some  or  all  distributions, 
indicating  that  choice  of  a  distribution  makes  little 
difference.  Some  guidelines  are  provided  for  se- 
lecting the  best  applicable  distribution  for  a  given 
hydrologic  sample.  (Carroll-FRC) 
W8 1-04769 


RETURN  PERIOD  FOR  MEAN  ANNUAL  HY- 
DROLOGIC EVENT, 

Saint  Johns   River   Water   Management   District, 

Palatka,  Florida.  Water  Resources  Dept. 

D.  V.  Rao. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY3,  p  366-369,  March,  1981.  3  Tab,  I  Ref. 

Descriptors:  'Mathematical  equations,  'Hydrol- 
ogy, Floods,  Flood  recurrence  interval. 

Engineering  hydrologists  sometimes  wish  to  assign 
a  return  period  (T)  to  the  mean  annual  hydrologic 
event.  The  value  of  the  mean  annual  event  is 
usually  the  arithmetic  average  (X)  of  annual  series 
data,  such  as  annual  flood  flows  or  annual  low 
flows.  The  value  of  T  is  not  a  constant  for  this 
event  X,  but  depends  on  the  probability  distribu- 
tion assumed  for  the  data  sample.  This  paper  pre- 
sents T  sub  X  values  for  some  commonly  used 
probability  distributions  in  a  generalized  fashion. 
These  values  might  be  used  for  such  purposes  as 
setting  flood  insurance  rates  or  determining  how 
often  an  area  might  be  inundated.  (Carroll-FRC) 
W8 1 -04774 


DISTRIBUTION  AND  ABUNDANCE  OF 
BENTHIC  INVERTEBRATES  IN  A  SONORAN 
DESERT  STREAM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
D.  A.  Bruns,  and  W.  L.  Minckley. 
Journal  of  Arid  Environments,  Vol  3,  No  2,  p  117- 
131,  1980.  4  Fig,  4  Tab,  54  Ref. 

Descriptors:  'Benthic  fauna,  'Deserts,  'Natural 
streams.  Stream  biota,  Invertebrates,  Water  analy- 
sis. Algae,  Flooding,  Light  penetration.  Aquatic 
life,  Arizona,  Sonoran  Desert,  Eutrophication, 
Aravaipa  Creek. 


Seasonal  and  longitudinal  distributions  of  benthic 
invertebrates  in  Aravaipa  Creek  in  the  Sonoran 
Desert  were  investigated  over  a  13-month  period 
to  obtain  some  understanding  of  that  desert  aquatic 
system.  Six  sampling  stations  were  set  up  above, 
within,  and  below  the  canyon.  Samples  were  col- 
lected at  six  week  intervals,  and  fauna  was  indenti- 
fied  with  the  keys  of  Usinger  (1956)  and  Edmond- 
son  (1959).  Physical  and  chemical  data  were  col- 
lected, including  dissolved  oxygen,  temperature, 
and  pH.  Benthic  fauna  populations  fluctuated  in 
response  to  current-substrate  and  incident  light- 
filamentous  algae  interrelations,  seasonal  life-histo- 
ry phenomena,  and  the  direct  effects  of  floods. 
Increases  were  caused  in  some  groups  by  input  of 
particulate  matter  during  flooding.  A  sand  bottom 
supported  a  higher  average  density  and  biomass  of 
invertebrates  than  did  stony  riffles.  Distribution  of 
invertebrates  on  the  riffles  was  relatively  uniform 
and  was  directly  correlated  with  abundance  of 
filamentous  algae.  The  association  of  invertebrates 
and  filamentous  algae  may  indicate  a  major  role  of 
autochthonous  organic  material  in  trophic  struc- 
ture of  the  system.  The  largest  numbers  of  early 
instars  of  aquatic  insects  were  present  in  Aravaipa 
Creek  when  filamentous  algae  were  at  their  peak. 
(Small-FRC) 
W8I-04837 


LONGITUDINAL  DISPERSION  IN  RIVERS: 
THE  PERSISTENCE  OF  SKEWNESS  IN  OB- 
SERVED DATA, 

Geological  Survey,  Denver,  CO. 

C.  F.  Nordin,  and  B.  M.  Troutman. 

Water  Resources  Research,  Vol  16,  No  1,  p  123- 

128,  February,  1980.  3  Fig,  3  Tab,  11  Ref. 

Descriptors:  'Rivers,  'Diffusion  coefficient, 
'Model  studies.  Mathematical  studies.  Streams, 
Dispersants. 

A  brief  review  of  the  theory  and  the  theoretical 
values  for  the  coefficient  of  skewness  is  given.  This 
is  followed  by  a  comparison  of  some  theoretical 
properties  of  the  solution  to  the  diffusion  equation 
with  observed  properties  of  concentration-time 
curves  from  studies  of  three  areas:  the  Wind-Big- 
horn river  below  Boysen  Reservoir  in  Wyoming, 
Bear  Creek  near  Morrison,  Colorado,  and  the  Mis- 
souri river.  IRT  is  demonstrated  that  even  where 
the  Fickian  diffusion  equation  is  a  good  first  ap- 
proximation for  predicting  longitudinal  dispersion 
processes,  the  observed  data  deviate  consistently 
from  the  theory  in  that  the  skewness  of  the  ob- 
served concentration  distributions  decreases  much 
more  slowly  than  the  Fickian  theory  predicts.  Fi- 
nally it  is  demonstrated  that  inclusion  of  a  dead 
zone  term  in  the  diffusion  equation  yields  a  theo- 
retical skewness  coefficient  considerably  larger 
than  that  given  by  the  ordinary  Fickian  diffusion 
equation.  This  greater  predicted  skewness  con- 
forms more  closely  to  the  observed  values,  espe- 
cially for  large  distances  from  the  point  of  injec- 
tion. However,  even  with  the  dead  zone  model, 
the  skewness  of  the  observed  concentrations  does 
not  appear  to  be  decreasing  as  rapidly  as  the 
theory  predicts.  (Baker-FRC) 
W8 1-04920 


REASSESSMENT  OF  PLANT  SUCCESSION 
ON  SPOIL  HEAPS  ALONG  THE  BORO 
RIVER,  OKAVANGO  DELTA,  BOTSWANA, 

Rhodes  Univ.,  Grahamstown  (South  Africa). 
Dept.  of  Plant  Sciences. 

R.  A.  Lubke,  G.  L.  Raynham,  and  P.  E.  Reavell. 
South  African  Journal  of  Science,  Vol  77,  No  1,  p 
21-23,  January,  1981.  3  Fig,  10  Ref. 

Descriptors:  'Vegetation  regrowth,  'Spoil  banks, 
Vegetation,  Plant  growth,  Dredging,  *Boro  River, 
'South  Africa. 

This  study  gives  a  new  insight  into  the  effect  of 
dredging  on  the  macrophytic  vegetation  of  the 
Boro  River.  Eight  transect  sites  were  chosen  at 
intervals  along  the  lower  reaches  of  the  Boro,  most 
coinciding  with  a  bench  marker.  The  transects 
were  at  right  angles  to  the  flow  of  the  river  and 
included  major  portions  of  the  floodplain  and  both 
river  banks.  The  dredging  of  the  Boro  has  resulted 
in  the  creation  of  a  deep  canal  in  the  center  of  the 
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river  the  removal  of  its  natural  meanders  and  the 
deposition  of  spoil  heaps  along  the  nver  banks_ 
This  has  increased  water  flow  considerably  and 
created  a  much  more  hostile  environment  for  the 
natural  succession  of  plant  species.  The  deep  chan- 
nels cannot  be  readily  colonized  by  submerged 
aquatics,  nor  can  the  steep  banks  be  readily  colo- 
nized The  primary  colonizers  of  the  spoil  heaps 
are  ruderal  species  with  airborne  seeds.  The  spoil 
was  only  sparsely  covered  with  vegetation  for  the 
first  year  Three  species  are  common  in  the  lower 
Hood  plain  of  the  undisturbed  river;  these  are  the 
grasses  Leersia  hexandra  and  Oryza  longistaminata 
and  the  sedge  Schoenoplectus  corymbosus.  (Baker- 
FRC) 
W81-04995 

THE  VELOCITY  OF  THE  RIVER  TWEED  AND 
ITS  TRIBUTARIES,  ^.r       .       „h 

Edinburgh  Univ.  (Scotland).  Dept.  of  Forestry  and 

Natural  Resources. 

D  C  Ledger 

Freshwater  Biology,  Vol  11,  No  1,  p  MO,  1981.  6 

Fig,  6  Tab,  19  Ref. 

Descriptors:  *Flow  velocity,  'River  flow  Veloc- 
ity, Hydrometric  stations,  Scotland,  'Tweed 
River,  'Great  Britain. 

The  River  Tweed  in  Scotland  is  one  of  the  few 
British  rivers  whose  speed  of  flow  is  still  essential- 
ly unaffected  by  human  activity.  The  headwaters 
start  as  steep  mountain  torrents,  later  leveling  ott 
in  the  lowlands,  where  the  gradient  over  the  last 
50  kilometers  decreases  to  only  1  meter  per  kilome- 
ter  The  channel  width  at  Norham,  which  is  the 
lowest  gauged  point,  is  about  100  meters.  Velocity 
measurements  were  taken  at  14  hydrometric  sta- 
tions in  the  Tweed  basin  over  a  10  year  penod. 
Examination   of  the   along-stream   velocity   vari- 
ations showed  that  at  most  flow  levels  the  highest 
velocities  occur  at  the  lower,  flatter  end  of  the 
river   system.    Estimates   of  the   frequency   with 
which  velocities  of  different  magnitudes  can  be 
expected  to  occur  in  the  river  were  developed. 
These  estimates  indicate  that  the  velocity  at  most 
stations  rarely  exceeds  3.0  meters  per  second,  and 
for  most  of  the  time  it  lies  between  0.25  and  1.U 
meter  per  second.  The  discrepancy  between  the 
velocity  measurements  and  the  appearance  of  the 
river  at  various  locations  demonstrates  the  difficul- 
ties inherent  in  assessing  relative  velocity  correctly 
by  visual  means  alone.  The  study  results  suggest 
that  it  should  not  be  difficult  to  produce  reason- 
ably reliable  velocity  information  for  almost  any 
desired  cross-section  of  the  Tweed  basin  or  other 
catchments   with   a  reasonable  hydrometric   net- 
work. Only  a  small  number  of  new  observations 
should  be  required  to  derive  relationships  between 
velocity  and  discharge  and  acceptable  estimates  of 
the   flow-frequency   characteristics   of  new   sites. 
(Carroll-FRC) 
W81-04998 

2F.  Groundwater 


pools  on  the  ground-water-flow  regime  involved 
digital  modeling  of  steady-  and  """^teady-s^ate 
conditions.  The  steady-state  model,  GWFLOW, 
computes  the  head  response  in  an  aquifer  due  to 
various  boundary  conditions.  The  nonsteady-state 
model  SUPERMOCK,  was  designed  to  simulate 
transient  stress  and  response  in  an  alluvial-fiow 
system  In  addition  to  the  simulation  models  sever- 
al computer  programs  were  developed  during  the 
study  to  aid  in  the  preparation  of  field  data  for 
input  to  the  models  and  in  the  calibration  of  the 
models.  Calibration  techniques  unique  to  each  ot 
the  models  were  developed  for  the  investigation. 
(USGS) 
W8 1-04665 

GROUND-WATER  LEVELS  IN  SELECTED 
WELL  FIELDS  AND  IN  WEST-CENTRAL 
FLORIDA,  SEPTEMBER  1979, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 
W81-04666 

POTENTIOMETRIC  SURFACE  OF  THE  FXOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  SEPTEM- 
BER  1979, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-04667 


WATER  TABLE  IN  THE  SURHCTAL  AQUIFER 
AND  POTENTIOMETRIC  SURFACE  OF  THE 
FLORIDAN  AQUIFER  IN  SELECTED  WELL 
FIELDS,    WEST-CENTRAL    FLORIDA,    MAY 

1979, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUND  WATER  IN  THE  SPRINGFIELD- 
SALEM  PLATEAUS  OF  SOUTHERN  MISSOU- 
RI AND  NORTHERN  ARKANSAS, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

E.  J.  Harvey. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-205635, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-101,  December,  1980.  66  p,  25  Fig,  6  Tab,  38 

Ref 

Descriptors:  'Groundwater,  'Aquifers,  'Aquifer 
characteristics,  'Karst,  Geology,  Groundwater  re- 
charge, Water  level.  Groundwater  movement, 
Wells,  Surface-groundwater  relations,  Water  use, 
Water  quality.  Water  pollution  sources.  Water 
analysis,  'Missouri,  'Arkansas,  Springfield  Plateau, 
Salem  Plateau. 


METHODS  AND  APPLICATIONS  OF  DIGI- 
TAL-MODEL SIMULATION  OF  THE  RED 
RIVER  ALLUVIAL  AQUIFER,  SHREVEPORT 
TO  THE  MOUTH  OF  THE  BLACK  RIVER, 
LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

A.  H.  Ludwig,  and  J.  E.  Terry. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A099  337, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
79-114,  May,  1980.  103  p,  29  Fig,  13  Tab,  22  Ref 

Descriptors:  'Groundwater,  'Model  studies,  'Al- 
luvial aquifers.  Aquifer  characteristics.  Ground- 
water movement,  Computer  programs,  'Louisiana, 
Red  River  Valley. 

The  Red  River  Waterways  Project  provides  for 
the  construction  of  five  locks  and  dams  on  the  Red 
River  from  the  Mississippi  River  to  Shreveport, 
La  The  methodology  used  by  the  U.S.  Geological 
Survey  in  studying  the  effects  of  the  navigation 


Average  ground-water  conditions  have  not 
changed  significantly  in  the  Springfield-Salem  pla- 
teaus section  of  southern  Missouri  and  northern 
Arkansas  in  the  past  25  years  except  in  the  vicinity 
of  well  fields.  The  amount  of  ground  water 
pumped  is  approximately  200  cubic  feet  per 
second,  which  is  about  5  percent  of  the  total 
discharge  at  the  80  percent  point  on  flow-duration 
curves  for  major  streams.  Ground-water  recharge 
is  variable  and  occurs  through  sinkholes  by  infiltra- 
tion in  upland  areas  of  good  permeability,  and 
through  streambeds  that  lose  flow.  Mam  water- 
bearing zones  lie  in  the  Potosi  Dolomite  and  the 
lower  dolomite  and  sandstone  of  the  Gasconade 
Dolomite.  Cavernous  connections  from  ground 
surface  to  depths  as  great  as  1,500  feet  occur  in  the 
West  Plains  area.  Mo.,  and  result  in  deep  circula- 
tion of  water.  Municipal  well-water  in  the  area 
often  becomes  turbid  after  rainstorms,  despite  well 
depths  of  1,500  feet  and  950  to  1,000  feet  of  pres- 
sure-grouted casing.  Ground-water  movement  is 
generaly  north  and  south  from  the  crest  of  the 
Springfield-Salem  plateaus,  which  extend  across 
southern  Missouri  from  the  St.  Francois  Mountains 


Groundwater — Group  2F 

to  the  southwest.  Interbasin  diversion  of  surface- 
and  ground-water  flow  is  common.  (USGS) 
W8 1-04669 

WATER  BUDGET  AND  MATHEMATICAL 
MODEL  OF  THE  COCONINO  AQUIFER, 
SOUTHERN  NAVAJO  COUNTY,  ARIZONA, 

Geological  Survey,  Tucson,  AZ.  Water  Resources 
Div. 

L.  J.  Mann.  ,„  ,,„   r 

Geological  Survey  Open-File  Report  79-348,  Janu- 
ary, 1979.  58  p,  1 1  Fig,  4  Tab,  16  Ref 

Descriptors:  'Groundwater,  'Hydrologic  budget, 
'Mathematical  models,  Aquifer  characteristics. 
Hydraulic  conductivity.  Base  flow,  Evapotranspir- 
ation,  'Arizona,  Navajo  County. 

The  main  source  of  water  in  the  3,400-square-mile 
area  of  southern  Navajo  County,  Ariz.,  is  the  large 
volume  in  storage  in  the  Coconino  aquifer.  With- 
drawals from  the  aquifer  increased  from  about 
13  800  acre-feet  in  1960  to  38,400  acre-feet  m  1972. 
Aquifer  tests  indicate  that  hydraulic  conductivity 
ranges  from  8  to  40  feet  per  day;  the  flow-net 
analysis  indicates  that  the  hydraulic  conductivity 
may  be  as  much  as  80  feet  per  day  in  places.  In  the 
southern  and  central  parts  the  aquifer  is  uncon- 
fined,  and  the  storage  coefficient  is  estimated  to  be 
about  0.15.  In  the  northern  and  eastern  parts  the 
aquifer  is  confined,  and  the  storage  coefficient 
ranges  from  0.00013  to  0.0014.  A  mathematical 
model  was  developed  to  simulate  the  groundwater 
system  and  to  provide  a  management  tool  tor 
estimating  the  effects  of  pumping.  The  model  indi- 
cates that  the  inflow  to  and  outflow  from  the 
aquifer  were  about  105,600  acre-feet  in  1960  and 
that  about  192,000  acre-feet  of  water  was  derived 
from  storage  in  1960-72.  The  model  provides  mi 
approximation  of  the  Coconino  aquifer.  (UiOS) 
W8 1-04672 

OPTIMAL  ENERGY  EXTRACTION  FROM  A 
HOT  WATER  GEOTHERMAL  RESERVOIR, 

Woodward  Clyde  Consultants,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  lA. 
W8 1-049 13 

A  METHOD  FOR  DETERMINING  THE  HY- 
DRAULIC PROPERTIES  OF  TIGHT  FORMA- 
TIONS, 

Geological  Survey,  Reston,  VA. 

J.  D.  Bredehoeft,  and  S.  S.  Papadopulos. 

Water  Resources  Research,  Vol  16,  No  1,  p  2ii- 

238,  February,  1980.  4  Fig,  2  Tab,  4  Ref 

Descriptors:  'Hydraulic  properties,  'Permeability, 
Hydrology,  Fluid  mechanics.  Hydraulic  perme- 
ability, Ground  water  movement,  'Aquifers. 

An  alternative  method  for  evaluating  tight  forma- 
tions of  very  low  permeability  is  presented.  The 
method  is  to  be  used  in  cases  where  the  field  test 
can  be  conducted  within  a  relatively  short  penod 
of  time.  The  method  is  essentially  a  modification  ot 
the  conventional  slug  test.  Instead  of  causmg  an 
instantaneous  water  level  change  and  observing  its 
decay  in  an  open  standpipe,  the  well  is  filled  wi  h 
water  to  the  surface  and  suddenly  pressurized  w/ith 
an  additional  amount  of  water.  The  well  is  then 
shut-in  and  the  decay  of  pressure,  or  of  the  addi- 
tional head  change  caused  by  the  pressurization,  is 
noted  Type  curves  prepared  from  this  solution  are 
matched  with  observed  data  to  determine  the  hy- 
draulic properties  of  the  formation  tested.  (Baker- 
FRC) 
W81-04919 


PIEZOMETRIC  DETERMINATION  OF  INHO- 
MOGENEOUS  HYDRAULIC  CONDUCTIVITY, 

Israel  Inst,  of  Tech.,  Haifa.  Dept.  of  Civil  Engi- 
neering. 

Wa™^Resources  Research,  Vol  16,  No  4,  p  691- 
694,  August,  1980.  14  Ref 

Descriptors:  'Hydraulic  conductivity,  'Porous 
media,  'Piezometric  head,  Anisotropy,  Heat  trans- 
fer. Aquifers,  Groundwater  flow.  Measuring  in- 
struments. 
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The  hydraulic  conductivity  of  inhomogeneous,  iso- 
tropic, or  anisotropic  saturated  stable  porous  media 
is  computed  from  the  observed  or  known  field  of 
the  piezometric  head  in  both  Cartesian  and  curvi- 
linear orthogonal  coordinates.  This  is  applied  to 
the  general  case  and  to  some  special  forms  of 
piezometric  head.  The  method  can  be  applied  to 
aquifer  flow  and  to  heat  transfer,  but  not  to  un- 
steady state  flow.  The  accuracy  depends  on  the 
proper  choice  of  piezometric  head  and  on  several 
derivatives.  (Cassar-FRC) 
W8 1-04922 


EVALUATING  GROUNDWATER  SUPPLY  IN 
NEW  PROJECT  AREAS  WITH  SPCIAL  REF- 
ERENCE TO  DEVELOPING  COUNTRIES, 

International  Rice  Research  Inst.,  Los  Banos  (Phil- 
ippines). Dept.  of  Irrigation  and  Water  Manage- 
ment. 

B.  M.  Sahni. 

Water  Supply  and  Management,  Vol  5,  No  2,  p 
151-164,  1981.  8  Fig,  2  Tab,  22  Ref 

Descriptors:  *Test  wells,  ♦Well  data,  'Well  hydar- 
uhcs.  Aquifer  testing,  *Groundwater  availability. 
Well  yield.  Groundwater  management,  ♦Develop- 
ing countries.  Groundwater  development. 

The  utility  of  test  data  obtained  from  an  abstrac- 
tion well  is  examined  in  evaluating  hydraulic  char- 
acteristics of  the  aquifer.  Usually,  observation 
wells  are  drilled  and  pumping  data  are  analyzed, 
but  time  and  cost  constraints  can  prohibit  test  well 
drilling.  Aquifer  tests  run  in  the  abstraction  well 
can  provide  reasonable  estimates  of  aquifer  proper- 
ties and  groundwater  recovery  potential.  If  the 
effective  radius  of  a  pumped  well,  the  turbulence 
exponent,  and  the  head  loss  coefficients  are  known, 
it  isjpossible  to  calculate  the  storage  coefficient 
from  Thesi'  non-equilibrium  equation  using  APT 
data  obtained  from  the  pumped  well.  One  can  also 
predict  the  drawdown  for  any  given  discharge. 
This  information  is  also  used  to  determine  the  most 
appropriate  depth  of  the  pump  bowl  and  optimum 
drawdown  or  discharge  for  a  given  well.  These 
hydraulic  parameters  can  be  used  in  designing  well 
fields  for  development  of  grondwater  resources  of 
the  area,  estimating  the  effects  of  pumping  at  a 
given  rate  on  the  yields  of  other  wells,  calculating 
safe  yields,  controlling  salt  water  intrusion,  an- 
dother  problems.  (Small-FRC) 
W8 1-04969 


THE  USE  OF  A  NUMERICAL  MOEL  IN  THE 
MANAGEMENT  OF  THE  CHALK  AQUIFER 
IN  THE  UPPER  THAMES  BASIN, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  H.  Morel. 

Quarterly  Journal  of  Engineering  Geology,  Vol 
13,  No  3,  p  153-165,  1980.  9  Fig,  36  Ref 

Descriptors:  *Aquifer  management,  'Groundwater 
development.  Model  studies,  *Thames  River  Basin, 
Upper  Thames  Basin,  Chalk  aquifer.  Drought, 
Streamflow,  Boreholes,  Drawdown,  Water  re- 
sources development.  United  Kingdom. 

A  numerical  model  was  constructed  to  represent 
groundwater  flow  in  the  Chalk  aquifer  in  the 
Upper  Thames  Basin.  Aquifer  performance  was 
evaluated  for  the  period  of  the  severe  drought  of 
1975-76  when  river  flow  was  augmented  ty  pump- 
ing groundwater  into  the  rivers.  The  main  loss  of 
water  was  caused  by  stream-bed  leakage  and  evap- 
oration from  the  riparian  zone.  Model  results 
agreed  satisfactorily  with  observed  groundwater 
Ivels  and  river  flows.  Errors  occurred  during 
winter  recharge  periods,  probably  from  inadequate 
representation  of  the  soil  moisture  extraction  proc- 
ess. During  drought  conditions  errors  are  expected 
to  be  small.  The  moel  was  used  to  estimate  the 
behavior  of  the  Chalk  aquifer  if  further  water  is 
pumped  for  river  augmentaion  during  drought 
conditions.  Guidelines  were  formulated  for  future 
aquifer  development,  which  should  be  concentrat- 
ed on  the  outcrop  rather  than  the  confined  area 
and  use  a  dense  network  of  production  boreholes 
(450  mm  diameter)  in  the  middle  andloer  slopes  of 
the  valleys.  According  to  this  approach,  the  Chalk 
in  the  Upper  Thames  Basin  could  yield  300,000  cu 


meters  per  fay  during  severe  droughts.  (Cassar- 
FRC) 
W8 1-04970 


FAULT  CONTROL  OF  GROUNDWATER 
FLOW  AND  HYDROCHEMISTRY  IN  THE 
AQUIFER  SYSTEM  OF  THE  CASTLECOMER 
PLATEAU,  IRELAND, 

Geological  Survey  of  Ireland,  Dublin. 

D.  Daly,  J.  W.  Lloyd,  B.  D.  R.  Misstear,  and  E.  D. 

Daly. 

Quarterly  Journal  of  Engineering  Geology,   Vol 

13,  No  3,  p  167-175,   1980.  7  Fig,  2  Tab,  4  Ref 

Descriptors:  *Geologic  faults,  'Groundwater  flow, 
♦Aqiiifer  evaluation,  Geohydrology,  Aquifer  char- 
acteristics. Chemical  properties.  Salinity,  Castle- 
comer  Plateau,  'Ireland. 

The  Castlecomer  Plateau  consists  of  two  main 
aquifers,  Clay  Gall  Sandstone  and  Swan  Sand- 
stone. Major  faulting  has  produced  three  major 
structural  blocks  with  very  little  hydraulic  conduc- 
tivity between  blocks.  Strata  throughout  the  blocks 
are  displaced,  and  hydraulic  conductivity  is  very 
complex.  Chemical  analysis  of  waters  from  19 
wells  indicates  areas  of  restricted  flow.  The  two 
major  hydrochemical  processes  are  carbonate  dis- 
solution and  ion  exchange  (increases  in  Na  and 
decreases  in  Ca  and  Mg).  Since  these  processes 
occur  progressively  with  groundwater  flow  and 
salinity,  the  degree  of  chemical  change  may  be 
considered  a  function  of  residence  time  in  the 
aquifer  and  of  the  control  of  the  faults  over 
groundwater  flow.  (Cassar-FRC) 
W8 1 -04993 
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SPATIAL  AND  TEMPORAL  PATTERNS  OF 
INFILTRATION, 

Dundee  Univ.  (Scotland).  Dept.  of  Geography. 
A.  S.  Tricker. 

Journal  of  Hydrology,  Vol  49,  No  3/4,  p  261-277, 
February,  1981.  5  Fig,  4  Tab,  19  Ref 

Descriptors:  ♦Infiltration,  'Soil  water,  Hydrology, 
Rainfall  infiltration,  Clays,  Spatial  distribution. 
Temporal  distribution,  Soil  horizons.  Soil  profiles, 
Seasonal  variation,  Netherlands. 

The  control  of  spatial  and  temporal  variations  of 
infiltration  rates  was  investigated  within  the  geo- 
graphical framework  of  a  small  stream  catchment. 
The  first  part  of  the  study  concentrates  on  a  recon- 
naissance survey  of  the  spatial  patterns  of  infiltra- 
tion within  a  small  catchment  and  the  factors  that 
influence  the  process  in  a  spatial  context.  Consider- 
able spatial  contrasts  were  recorded  at  23  sites,  and 
statistical  analysis  of  the  data  demonstrated  that 
soil  horizon  dimensions  exert  the  greatest  control 
on  infiltration.  During  the  second  part  of  the  study 
a  smaller  number  of  selected  sites  within  the  catch- 
ment were  examined  over  the  period  of  one  year  to 
determine  possible  seasonal  changes.  Strong  sea- 
sonal patterns  of  infiltration  rates,  closely  related 
to  soil  moisture  changes,  are  recorded  at  some 
sites,  whereas  another  site  shows  only  slight  rela- 
tionships with  other  temporally-variable  factors. 
Regression  analytical  techniques  were  used  to  at- 
tempt to  isolate  the  dominant  influencing  factors. 
(Baker-FRC) 
W8 1-04804 


PERMEABILITY  OF  THREE  COMPACTED 
TROPICAL  SOILS, 

Benin  Univ.  (Nigeria). 

S.  A.  Ola. 

Quartely  Journal  of  Engineering  Geology,  Vol  13, 

No  2,  p  87-95,  1980.  1  Fig,  1  Tab,  13  Ref 

Descriptors:  ♦Permeability,  ♦Soil  structure,  ♦Soil 
compaction,  Clays,  Physical  properties.  Soil  physi- 
cal properties.  Compaction,  Structure,  Saturation, 
Soil  moisture. 

Permeability  of  three  widely  differing  tropical  Ni- 
gerian soils  was  studied  as  a  function  of  degree  of 
saturation,    compactive    efforts,    and    thixotropic 


strength  ratios.  Sokoto  soft  clay  shale  (attapulgite) 
was  most  structure  sensitive,  followed  by  Maidu- 
guri  black  cotton  soil  (montmorillonite  and  kaolin- 
ite),  and  A-7-6  lateritic  soil  (kaolinite),  the  least 
structure  sensitive.  Complete  saturation  of  most 
compacted  soils  required  a  back  pressure  of  8  kg 
per  sq  cm.  Although  the  jpermeability  behavior  of 
compacted  soils  was  predictable,  it  varied  from 
clay  to  clay.  Molding  moisture  content  must  be 
considered  in  determining  the  permeability  and 
mermeability  ratio  of  the  soils.  Aging  increased 
strength.  Samples  tested  28  days  after  compaction 
had  higher  permeability  than  freshly  compacted 
samples.  Thixotropic  strength  ratios  in  the  three 
soils  at  optimum  moisture  content  increased  by  1.5 
over  28  days.  The  relationship  between  permeabil- 
ity and  the  cube  of  degree  of  saturation  was  linear, 
with  the  slopes  depending  on  structure  and  minera- 
loy  of  each  soil.  (Cassar-FRC) 
W8 1-04973 
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DATA  ON  SELECTED  LAKES  IN  WASHING- 
TON, PART  6, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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LIMNOLOGICAL   CONDITIONS   IN   SOUTH- 
ERN LAKE  HURON,  1974  AND  1975, 
Michigan   Univ.,    Ann   Arbor.    Great   Lakes   Re- 
search Div. 

C.  L.  Schelske,  R.  A.  Moll,  and  M.  S.  Simmons. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-226004, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-074,  July,  1980.  188  p,  54  Fig,  34  Tab,  95 
Ref 

Descriptors:  ♦Water  quality,  ♦Pigments,  ♦Phyto- 
plankton,  ♦Primary  productivity,  ♦Nutrients,  Lim- 
nology, Thermocline,  Seasonal  variation.  Enrich- 
ment, Saginaw  Bay(Michigan),  Limiting  nutrients, 
Nearshore  processes,  ♦Lake  Huron. 

In  1974  and  1975,  several  studies  were  conducted 
on  southern  Lake  Huron  and  outer  Saginaw  Bay  to 
obtain  seasonal  data  on  limnological  conditions.  In 
1974,  44  stations  were  sampled  on  each  of  eight 
cruises  conducted  from  April  to  November.  Each 
station  was  sampled  at  multiple  depths  so  that 
more  than  200  samples  were  taken  on  each  cruise. 
Data  obtained  for  each  sample  included  water 
temperature,  pH,  specific  conductance,  chloride, 
total  phosphorus,  soluble  reactive  silica,  nitrate 
plus  nitrite  nitrogen,  ammonia  nitrogen,  chloro- 
phyll a,  and  phaeopigments.  In  1975,  five  special 
cruises  were  conducted.  Four  of  these  were  used 
to  compare  phytoplankton  productivity  and  nutri- 
ent dynamics  in  the  frontal  zone  between  highly 
enriched  Saginaw  Bay  and  the  relatively  low  pro- 
ductivity waters  of  southern  Lake  Huron.  One 
cruise  was  used  to  study  the  effect  of  the  spring 
thermal  bar  on  the  distribution  of  nutrients  and 
nearshore  phytoplankton  standing  crops.  These 
studies  confirm  that  Saginaw  Bay  and  the  near- 
shore  zone  of  southern  Lake  Huron  have  larger 
concentrations  of  total  phosphorus  (the  major 
growth  limiting  nutrient  in  the  system)  and  greater 
standing  crops  of  phytoplankton  than  the  offshore 
waters.  They  also  show  that  the  nearshore  zones, 
especially  on  the  Canadian  shore,  differ  from  the 
offshore  waters  to  a  greater  degree  during  the 
period  of  the  spring  thermal  bar  than  at  other  times 
of  the  year. 
W8 1-04693 


PHYTOPLANKTON      COMPOSITION      AND 
ABUNDANCE  IN  SOUTHERN  LAKE  HURON, 

Michigan   Univ.,   Ann   Arbor.    Great   Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
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MATHEMATICAL  MODELS  OF  WATER 
OUALm  IN  LARGE  LAKES,  PART  1:  LAKE 
HURON  AND  SAGINAW  BAY, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Program. 
D.  M.  DiToro,  and  W.  F.  Matystik,  Jr. 
Available  from  the  National  Technical  Infornriation 
Service,  Springfield,  VA  22161  as  PB81-1 14217, 
Price  codes:  A09  in  paper  copy,  AOl  in  microndie. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-056,  July,  1980.  180  p,  69  Fig,  30  Fig,  105 
Ref,  Append. 

Descriptors:  'Water  quality,  'Mathematical 
models,  'Lakes,  'Eutrophication,  'Phytoplankton 
'Phosphorus,  Water  quality  managenient,  bt- 
fluents.  Nutrients,  Zooplankton,  Phosphorus  re- 
moval, Biomass,  Municipal  wastes,  'Lake  Huron, 
'Saginaw  Bay. 

This   research   was   undertaken   to   develop   and 
apply  a  mathematical  model  of  the  water  quality  in 
large  lakes,  particularly  Lake  Huron  and  Saginaw 
Bay  (Part  1)  and  Lake  Erie  (Part  2),  in  order  to 
provide  a  framework  for  assessing,  managing  and 
controlling  eutrophication  problems  m  these  lakes. 
A  mathematical  model  of  phytoplankton  biomass 
was  developed  which  incorporates  both   phyto- 
plankton and  zooplankton  as  well  as  phosphorus, 
nitrogen  and  silica  nutrient  forms.  Extensive  water 
qualify  data  for  Lake  Huron  and  Saginaw  Bay 
were  analyzed  and  statistically  reduced.  The  model 
was  then  calibrated  by  comparison  of  computed 
results  to  these  data.  An  exhaustive  treatment  ot 
the  kinetics  employed  for  modeling  the  eutrophica- 
tion process  is  presented.  The  sensitivity  of  the 
model  to  some  of  its  key  parameters  is  examined. 
In  addition,  responses  of  water  quality  in   Lake 
Huron  and  Saginaw  Bay  system  to  variations  in 
total  phosphorus  inputs  are  projected.  Phosphorus 
reductions  at  municipal  sewage  treatment  plants  in 
the  Saginaw  Bay  area  to  efHuent  concentrations  ot 
lmg/1,  which  will  reduce  the  Saginaw  Bay  load  by 
600  tonnes/yr,  will  result  in  yearly  average  chloro- 
phyll concentrations  of  about  1.1  microgram/1  m 
Southern  Lake  Huron  and   10.7  microgram/1  in 
Saginaw  Bay.  (Brambley-SRC) 
W8 1-04725 

MATHEMATICAL  MODELS  OF  WATER 
QUALITY  IN  LARGE  LAKES,  PART  2:  LAKE 
ERIE,  ,  ^ 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science  Div. 
D  M.  DiToro,  and  J.  P.  Connolly. 
Available  from  the  National  Technical  Inforniation 
Service,  Springfield,  VA  22161  as  PB81-1 10967, 
Price  codes:  Al  1  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-065,  July,  1980.  248  p,  92  Fig,  48  Tab,  85 
Ref,  Append. 

Descriptors:  'Water  quality,  'Mathematical 
models,  'Lakes,  'Nutrients,  'Phytoplankton, 
'Oxygen  depletion,  Phosphorus,  Nitrogen,  Oxygen 
demand,  Phosphorus  removal,  Eutrophication, 
Diatoms,  Zooplankton,  Geochemistry,  Effluents, 
Water  quality  control,  'Lake  Erie. 


This  research  was  undertaken  to  develop  and 
apply  a  mahematical  model  of  the  water  quality  in 
large  lakes,  particularly  Lake  Huron  and  Saginaw 
Bay  (Part  1)  and  Lake  Erie  (Part  2).  A  mathemat- 
ical model  was  developed  for  analysis  of  the  inter- 
actions between  nutrient  discharges  (primarily 
phosphorus  and  nitrogen)  to  Lake  Eiie,  the  re- 
sponse of  phytoplankton  to  these  discharges,  and 
the  dissolved  oxygen  depletion  that  occurs  as  a 
consequence.  Dissolved  oxygen,  phytoplankton 
chlorophyll  for  diatoms  and  nondiatoms,  zooplank- 
ton biomass,  nutrient  concentrations  in  available 
and  unavailable  forms  and  inorganic  carbon  are 
considered  in  the  model.  Extensive  water  quality 
data  for  Lake  Erie  were  analyzed  and  statistically 
reduced.  Comparison  of  data  from  1970  and  1973- 
74  to  model  calculations  served  for  calibration  ot 
the  model  A  verification  computation  was  also 
performed  for  1975,  a  year  when  no  anoxia  was 
observed.  Recent  developments  in  phytoplankton 
growth  and  uptake  kinetics  are  included  in  this 
analysis.  The  methods  of  sedimentary  geochemis- 
try are  expanded  to  include  an  analysis  of  sediment 


oxygen  demand  within  the  framework  of  mass 
balances.  Projected  effects  of  varying  degrees  of 
phosphorus  removal  on  dissolved  oxygen,  anoxic 
area,  chlorophyll,  transparency  and  phosphorus 
concentration  are  presented.  (Authors  abstract) 
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MAJOR  PROBLEMS  OF  LAKE  WATER  QUAL- 
ITY IN  ILLINOIS,  ^  „ 

Illinois  Environmental  Protection  Agency,  Spring- 
field. Div.  of  Water  Pollution  Control. 

In-  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois  October  10-11, 
1980.  Illinois  Insfitute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p4-9,  3 
Tab,  2  Ref,  Append. 

Descriptors:  'Illinois,  'Artificial  lakes  'Water 
quality  control,  'Water  quality  standards  Reten- 
tion time,  Storage  ratio,  Water  depth  Opacity, 
Suspended  solids.  Phosphorus  compounds.  Turbi- 
dity, Chlorophyll  a,  Tropic  level. 

Sediment  pollution  (suspended  inorganic  material 
and  deposition  of  sediment)  is  the  most  serious 
problem  of  Illinois  lakes.  The  water  quality,  use 
impairment,  and  characteristics  of  these  lakes  are 
influenced  by  origin,  location,  morphology,  hy- 
drology, watershed  characteristics,  and  meteoro- 
logical conditions.  This  report  discusses  six  artifi- 
cial impoundments  in  Central  Illinois  that  were 
cart    of    the    Illinois    Environmental    Protection 
Aeencv's   (lEPA)    1979   lake   sampling   program. 
The  six  lakes.  Otter,  Lincoln  Trail,  Pittsfield  Mat- 
toon   Paradise,  and  Taylorville  are  ranked  for  ex- 
pected water  quality  based  on  mean  depth,  water- 
shed equivalent  inches,  retention  time,  and  drain- 
age area  to  storage  capacity  ratio,  fo  assess  water 
quality,   Carison's  Trophic   State   Index    TSI)  is 
applied  to  Secchi  transparency,  chlorophyll  a,  and 
total    phosphorus    data.    Total    suspended    solids 
(TSS)  and  nonvolatile  suspended  solids  (NVSS) 
are  also  included.  Otter  Lake  has  the  best  physica 
characteristics;   however,   the   August    1979    ISl 
average  values  show  Lincoln  Trail  with  the  best 
water  quality,  probably  as  a  result  of  its  higher 
percentage  of  cropland  to  woodland.  Lake  Taylor- 
ville ranks  fourth  on  the  list  because  the  TSI  value 
for  chlorophyll  is  low-a  result  of  high  turbidity 
and  a  short  retention  time.  Better  water  quality  is 
related  to  long  retention  time,  low  watershed  area 
to  lake  capacity  ratio,  and  greater  mean  depth,  as 
well  as  little  urbanization,  less  row  crop  cultiva- 
tion, and  soils  with  low  fertility  and  erosivity.  As 
these  characteristics  become  less  desirable  water 
quality  tends  to  decline.  (Atkins-Omniplan) 
W8 1-04728 

AN  OVERVIEW  OF  IN-LAKE  TREATMENT 
TECHNIQUES  FOR  WATER  QUALITY  MAN- 
AGEMENT, .     „,        ^     ,. 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 
Section. 

V.  Kothandaraman.  „     ,  . 

In-  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  27-42. 
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hypolimnetic  aeration,  sediment  exposure  and  des- 
iccation, nuisance  organism  harvestmg,  chemical 
control  of  nuisance  organisms,  and  biological  con- 
trol of  nuisance  organisms.  The  report  concludes 
that  of  the  nine  methods,  chemical  treatment  has 
the  greatest  utility  and  justification  m  highly  eutro- 
nhic  lakes  in  which  the  nutrient  supply  cannot  be 
effectively  controlled,  or  in  which  nutrient  control 
measures  are  envisaged  for  the  future.  The  toxicity 
to  humans  of  copper  sulfate  presents  no  problem  at 
the  concentration  levels  normally  used  in  lakes  and 
reservoirs.  Biological  controls  have  had  only  limit- 
ed success.  However,  the  report  also  points  out 
that  in  any  lake  restoration  program,  the  initial 
step,  and  the  only  step  that  leads  to  permanent 
improvement,  is  to  control  the  input  of  undesirable 
materials.  (Garrison-Omniplan) 
W8 1-04729 

IN-LAKE  CONTROL  OF  NUISANCE  VEGETA- 
TIOI^  A  REVIEW  OF  EIGHT  PROCEDURES, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 

For  primary   bibliographic   entry   see   Field   5G. 
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DREDGING  IN  ILLINOIS, 

Illinois  State  Water  Survey,  Urbana. 
W.  J.  Roberts.  _    ,  „     ,  .    . 

In-  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  56-59. 

Descriptors:  'Dredging,  'Reservoirs,  'Lake  resto- 
ration, 'Sediments  control,  'Water  storage.  Lake 
sediments.  Water  supply,  Bottom  sediments.  Ero- 
sion, Storage  requirements,  Water  quality.  Storage 
reservoirs,  'Illinois. 

Loss  of  storage  is  one  of  the  greatest  problems 
facing  most  Illinois  water  supply  lakes.  High  rates 
of  sedimentation  have  greatly  shortened  the  useful 
lives  of  many  such  impoundments.  This  briet  over- 
view of  Illinois  dredging  operations  includes  de- 
scriptions of  the  small  portable  dredges  developed 
over  the  past  15  years  that  have  made  it  possible  to 
remove  sediment  hydraulically  from  small  lakes. 
Two  main  types  of  dredges-the  cutterhead  and  the 
horizontal  auger-have  been  used  successfully  in 
Illinois.  A  cutterhead  used  in  Lake  Carlinville  re- 
sulted in  a  removal  cost  per  yard  of  about  il.SU.  A 
successful  dredging  operation  in  Oakland  in  Coles 
County  used  a  horizontal  auger-type  dredge  to 
remove  95,198  cubic  yards  of  sediment  at  an  over- 
all cost  of  $0.76  per  yard.  Descriptions  of  two 
operations  in  smaller  residential  lakes  are  included 
as  examples  of  strengths  and  weaknesses  of  dredg- 
ing as  a  permanent  solution  to  sedimentation:  one 
near  Mahomet  was  dredged  and  will  need  to  be 
dredged  again  in  15  years;  one  south  of  Champaign 
was  drained,  the  dry  lake  bed  was  removed  by 
trucks,  and  a  sedimentation  pond  was  added.  Ihis 
lake  will  probably  experience  a  long  life,  since  all 
flood  flows  will  be  routed  around  the  lake  and  the 
upstream  pond  will  collect  most  of  the  sediment 
In   contrast,   the   lake   near   Mahomet   has   about 
100  000  cubic  yards  of  sediment  entenng  the  lake 
each  year,  resulting  in  a  high  annual  loss  of  storage 
of  3.4  percent.  (Garrison-Omniplan) 
W81-04731 


Descriptors:  'Lake  restoration,  'Rehabilitation, 
'Lake  sediments,  'Eutrophic  lakes,  'Nutnent  re- 
moval, Eutrophication,  Chemical  treatment. 
Copper  sulfate,  Destratification,  Dredging,  Aer- 
ation, Biological  treatment. 

Within  the  past  decade,  there  has  been  a  significant 
resurgence  in  the  U.S.  of  efforts  to  protect,  reha- 
bilitate, and  restore  lakes  and  impoundments-a  val- 
uable and  important  segment  of  the  nation's  water 
resources.  Measures  which  may  be  effective  in 
restoring  and  enhancing  the  quahty  of  lakes  tall 
into  two  major  categories:  limiting  nutnent  influx 
by  controlling  point  and  non-point  nutnent  sources 
and  by  nutrient  diversion;  and  in-lake  treatment 
and  control  measures.  This  report  outlines  the  ad- 
vantages and  disadvantages  of  each  of  nine  in-lake 
treatment  and  control  measures:  dredging,  nutrient 
inactivation/precipitation,  dilution  and  dispersion 
lake  bottom  sealing,  artificial  destratification  and 


LAKE  LANSING  RESTORATION -ITS  GOALS, 
SUCCESSES  AND  DISAPPOINTMENTS 

Ingham  County  Dept.  of  Public  Works  and  Dram 
Commission,  Lansing,  MI. 
R  L  Sode 

In-  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources  Chica- 
go, Document  No  81/06,  February,  1981.  p64-76,  3 
Append. 

Descriptors;  'Lake  restoration,  'Bottom  sedi- 
ments, 'Eutrophication,  'Project  plannmg^^  'Eu- 
trophic lakes.  Projections,  Lake  sediments.  Dredge 
spoil,  Sediment  control,  Economic  aspects.  Costs, 
Scheduling,  Lake  shores,  Lansing  Lake. 

The  primary  goal  of  this  project  is  to  restore  the 
recreational  potential  of  Lake  Lansing  using  envi- 
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ronmentally  sound  and  economically  feasible  tech- 
niques. The  proposal  to  remove  excessive  weed 
growth  from  this  intermediate-sized,  eutrophic  lake 
involves  dredging  1.6  million  cubic  yards  of 
bottom  sediment.  The  project  includes  shoreline 
improvements  that  re-distribute  sand  from  shallow 
sandy  areas  to  those  without  sand.  The  project 
encountered  some  unanticipated  hydrogeological, 
legal,  and  engineering  problems  that  increased 
costs  from  $2.5  million  to  $3.8  million.  Hydrogeo- 
logical problems  included  relocation  of  all  spoil 
disposal  sites  from  primarily  wetland  areas  to  all 
upland  sites,  failure  of  a  dike,  and  increased  fre- 
quency of  groundwater  sampling.  State  statutes 
permitting  legal  intervention  by  citizens  resulted  in 
delays  because  of  legal  action  regarding  jurisdic- 
tional questions.  Engineering  problems  included 
the  need  for  lake  level  augmentation  wells,  the 
design  and  construction  of  a  lowhead  and  mitiga- 
tive  ponds,  and  the  design  and  construction  of  a 
toe  drain.  Processes  underway  include  surface 
water  monitoring,  groundwater  monitoring,  and 
pre-  and  post-dredging  monitoring.  (Garrison-Om- 
niplan) 
W8 1-04733 


BIOLOGICAL  ASPECTS  OF  EUTROPHICA- 
TION, 

Illinois  Univ.  at  Urbana-Champaign. 
M.  Lynch. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  81-86. 
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Descriptors:  *Lake  restoration,  *Biocontrol, 
*Algal  growth,  *Water  quality  control,  ♦Eutro- 
phic lakes,  Ecosystems,  Benthic  flora.  Fish  diets. 
Iced  lakes,  Fish  populations.  Fish  stocking.  Algae, 
Eutrophication. 

Attempts  to  reduce  the  growth  of  nuisance  blue- 
green  algae  generally  are  those  which  (1)  reduce 
the  influx  of  nutrients  to  lakes,  and  (2)  eradicate 
algal  blooms  by  chemical  or  mechanical  means. 
The  relationship  between  summer  phosphorus  and 
chlorophyll  is  often  interpreted  to  mean  that  the 
greenness  of  lakes  is  connected  to  phosphorus; 
however,  some  lakes  with  high  phosphorus  con- 
centration nonetheless  have  very  low  standing 
crops  of  algae.  Fish  have  an  important  influence  on 
the  response  of  lakes  to  nutrients;  the  number  and 
species  of  fish  in  a  lake  determine  its  sensitivity  to 
nutrient  enrichment.  Even  if  all  external  sources  of 
nutrients  were  eliminated  from  a  lake,  the  internal 
loading  of  nutrients  resulting  from  a  dense  popula- 
tion of  benthic  feeding  fish  could  be  sufficient  to 
support  considerable  algal  growth.  By  selectively 
removing  the  large  herbivorous  zooplankton  from 
lakes,  these  fish  cause  dramatic  changes  in  both  the 
total  abundance  and  the  composition  of  the  phyto- 
plankton  community.  Lakes  that  lose  their  fish 
populations  as  a  consequence  of  anoxic  conditions 
under  ice  cover  often  show  a  dramatic  increase  in 
transparency  the  following  spring.  The  most  obvi- 
ous approach  to  the  undesirable  consequency  of 
enrichment  is  to  encourage  the  growth  of  popula- 
tions of  large  Daphnia.  For  example.  Lake  Tahoe, 
an  oligotrophic  lake,  is  now  in  a  precarious  posi- 
tion because  in  1970  the  Daphnia  disappeared, 
causing  the  lake  to  be  maximally  sensitive  to  any 
increased  nutrient  loading.  One  means  is  to  restruc- 
ture a  fish  community  by  heavy  stocking  with 
larger,  predatory  fish.  (Garrison-Omniplan) 
W8 1-04735 


depletion.  Dissolved  solids.  Anaerobic  conditions. 
Aerobic  conditions.  Organic  compounds.  Mineral- 
ization, Cycling  nutrients. 

Lake  sediments  can  pose  problems  even  when  a 
reservoir's  storage  capacity  is  not  threatened  by 
their  accumulation.  Dead  and  decaying  materials 
sink  and  accumulate  in  the  sediment  column.  Mi- 
croorganisms in  the  sediment  continue  to  reminera- 
lize  organic  forms  of  carbon,  nitrogen,  phosphorus 
and  sulfur  back  into  inorganic  forms  such  as  C02, 
NH3,  P04,  and  S04.  The  sediment  system  paral- 
lels industrial  waste  treatment  processes  in  that  the 
product  of  the  treatment  is  subject  to  the  availabil- 
ity of  dissolved  oxygen.  When  oxygen  is  depleted, 
anaerobic  processes  begin  and  the  products  are 
reduced  forms  of  iron  and  manganese,  methane, 
aminonia,  phosphate,  sulfides,  and  organosulfur. 
Sediment  particles  are  a  mixture  of  soil  and  aquatic 
biological  solids  with  some  aerosol  particles.  The 
particles  are  both  inorganic  and  organic  and  likely 
have  microbial  components  on  their  surfaces.  Once 
the  particles  accumulate  as  sediment,  the  microbial 
population  mediates  many  chemical  interactions. 
Some  nutrient  recycling  occurs  in  the  water  and 
involves:  the  uptake  of  inorganic  forms  of  carbon, 
nitrogen,  phosphorus  and  silicon,  the  transforma- 
tion to  organic  and  skeletal  forms  of  the  elements, 
and  finally  the  remineralization  of  the  elements. 
Oxygen  availability  is  important  to  the  complete 
remineralization  of  organic  matter.  Lake  Paradise, 
Mattoon  is  used  as  an  example  of  sediment  process- 
es on  carbon  recycling.  Some  conclusions  drawn 
are  that  compounds  associated  with  carbon  are 
products  of  microbial  activity  and  that  sediments 
can  act  as  a  source  of  dissolved  oxygen  matter  to 
the  water.  Also,  physical  factors  play  a  prominent 
role  in  chemical  characteristics  of  lake  sediments. 
(Atkins-Omniplan) 
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CHEMICAL  CHARACTERISTICS  OF  LAKE 
SEDIMENTS, 

Illinois    State    Water    Survey,    Urbana.    Aquatic 
Chemistry  Section. 
M.  J.  Barcelona. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  10-20. 
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Descriptors:  *Lakes,  *Chemical  composition, 
*Sediment,  'Oxygen,  *Carbon,  Sediment-water  in- 
terfaces. Suspended  solids.  Aquatic  soils.  Oxygen 


PREDICTION  OF  LOCAL  DESTRATIFICA- 
TION  OF  LAKES, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Me- 
chanical and  Aerospace  Engineering. 
A.  A.  Busnaina,  D.  G.  Lilley,  and  P.  M.  Moretti. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY3,  p  259-272,  March,  1981.  11  Fig,  13  Ref 

Descriptors:  'Simulation,  'Destratification,  'Res- 
ervoirs, Mixing,  Mathematical  models.  Prediction, 
Thermal  stratification.  Flow  pattern.  Design  crite- 
ria. Hydrodynamics,  Lakes,  Hydraulics,  Computer 
models. 

Thermal  stratification  may  occur  in  water  reser- 
voirs during  the  hot  months  of  summer,  presenting 
a  serious  problem  for  reservoirs  with  low-level 
release  structures  in  that  the  quality  of  water  re- 
leased may  be  poor,  since  most  of  the  exit  flow 
comes  from  the  bottom  layer  of  water  in  the 
reservoir.  There  has  been  a  continued  interest  in 
local  mechanical  destratification  of  reservoirs  to 
improve  water  quality.  A  low-energy  axial  flow 
propeller  may  be  positioned  just  below  the  water 
surface  to  provide  a  downward  directed  jet  of 
water  and  thereby  locally  mix  the  reservoir  in  the 
vicinity  of  the  release  structure  of  the  dam.  This 
paper  presents  a  numerical  simulation  of  the  flow 
field  of  the  jet  induced  by  an  axial  flow  propeller 
pump  performed  by  solving  the  governing  equa- 
tions of  the  flow  field.  The  two-dimensional  Los 
Alamos  SOLA  prediction  technique  has  been  ex- 
panded to  include  diffusion  as  well  as  buoyancy 
forces  in  an  axisymmetric  stratified  flow  field. 
Comparison  with  hydraulic  models  shows  that  this 
numerical  simulation  of  the  local  destratification 
phenomenon  is  useful  for  the  prediction  of  jet 
penetration  depth  or  of  the  dilution  factor  (released 
water  quality).  The  main  dynamic  effects  are  mod- 
eled adequately  to  show  the  same  trends  as  the 
available  physical  data.  The  prediction  procedure 
represents  a  low-cost  basic  tool  to  show  the  influ- 
ence of  design  parameters  on  the  flow  field.  An 
empirical  expression  for  prediction  of  the  penetra- 
tion depth  is  suggested  on  the  basis  of  experimental 
and  computational  results.  (Carroll-FRC) 
W8 1-04764 


NUMERICAL    CIRCULATION    MODEL    FOR 
WIND  INDUCED  FLOW, 


Maine  Univ.  at  Orono.  Dept.  of  Civil  Engineering. 
B.  R.  Pearce,  and  C.  K.  Cooper. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY3,  p  285-302,  March,  1981.  2  Fig,  33  Ref 

Descriptors:  'Flow  characteristics,  'Channel  flow, 
'Wind-driven  currents.  Lakes,  Water  currents, 
Eddies,  Water  depth.  Surface  water.  Mathematical 
models.  Wind. 

Based  on  a  compilation  of  current  data  at  the 
surface,  it  is  concluded  that  the  classical  Ekman 
theory  is  not  appropriate  for  calculating  wind- 
generated  currents  near  the  surface  of  a  sea  or  lake. 
The  cause  is  found  to  be  the  assumption  by  Ekman 
of  a  vertical  eddy  viscosity,  N  sub  v,  which  is 
constant  over  a  depth.  A  numerical  model  is  de- 
scribed briefly  which  allows  for  a  variation  of  N 
sub  V  over  depth,  z,  as  well  as  in  the  x  and  y 
directions.  The  model  was  developed  using  a  Ga- 
lerkin  technique  which  is  expanded  so  that  the 
model  can  include  a  sharp,  wind-driven  profile 
near  the  surface.  The  method  is  computationally 
reasonable,  requiring  about  the  same  number  of 
computations  as  a  vertically  averaged  formulation. 
Simple  stability  criteria  are  presented.  In  order  to 
test  coding  and  accuracy,  the  model  is  compared 
to  several  analytic  test  cases.  A  relationship  for 
choosing  N  sub  v  is  presented.  Comparison  of 
experimental  data  to  the  numerical  model  results 
indicated  good  correlation.  (Carroll-FRC) 
W8 1-04766 


VEGETATIONAL  CHANGE  AND  ICE-WEDGE 
POLYGONS  THROUGH  THE  THAW-LAKE 
CYCLE  IN  ARCTIC  ALASKA, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2C. 
W8 1-04791 


THE  APPLICATION  OF  THE  BIOCENOTIC 
MODEL  FOR  THE  PREDICTION  OF  THE  EF- 
FECTS OF  AN  IMPOUNDMENT  OF  FLOWING 
WATER, 

Baden-Wurttemberg  Landesanstalt  fuer  Umwelts- 

chutz  (Germany,  F.R.). 

For   primary   bibliographic   entry   see   Field   6G. 
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MORE  COMPLICATIONS  IN  THE  CHLORO- 
PHYLL-SECCHI  DISK  RELATIONSHIP, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Science. 
R.  E.  Carlson. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 
379-382,  March,  1980.  2  Fig,  1  Tab,  13  Ref 

Descriptors:  'Chlorophyll,  'Secchi  disks,  'Bioin- 
dicators.  Mathematical  equations.  Limnology, 
Algae,  Biomass,  Indicators,  Lakes,  Transparency, 
Phosphorus,  Trophic  level.  Light  quality.  Correla- 
tion analysis.  Productivity,  Aquatic  productivity. 

Possible  explanations  for  the  nonlinear  relationship 
between  the  inverse  of  transparency  and  chloro- 
phyll content  in  lakes  are  suggested.  Although 
equations  using  Secchi  disk  transparency  data  and 
other  biomass  indicators  predict  a  linear  relation- 
ship, experimental  results  reveal  non-linear  curves. 
Data  from  five  Minnesota  lakes  is  presented  which 
suggests  that  chlorophyll  is  linearly  related  to  bio- 
mass and  that  the  Secchi  index  distorts  changes  in 
algal  biomass.  One  possible  explanation,  random 
variation,  does  not  account  for  the  nonlinear  data 
presented.  Other  explanations  are  that  the  total 
phosphorous-chlorophyll  relationship  is  also  non- 
linear, or  that  chlorophyll  is  nonlinearly  related  to 
seston  dry  weight  and  to  total  particle  volume. 
These  all  suggest  that  the  problem  of  nonlinearity 
involves  chlorophyll  rather  than  other  biomass 
variables.  (Titus-FRC) 
W8 1-04825 


PHOTOSYNTHETIC  BACTERIAL  PRODUC- 
TION IN  LAKES:  THE  EFFECTS  OF  LIGHT 
INTENSITY, 

Wisconsin  Univ. -Madison.  Dept.  of  Bacteriology. 
T.  B.  Parkin,  and  T.  D.  Brock. 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
711-718,  July,  1980.  5  Fig,  1  Tab,  16  Ref 


WATER  CYCLE— Field  2 


)escriptors:  •Photosynthetic  bacteria,  ♦Lakes, 
Light  intensity.  Primary  Pr°du';tivity,  Aquat.c 
iroductivity.  Photosynthesis,  Chlorophyll,  Chlo- 
ophyll  A,  Sulfur  bacteria,  Sulfur,  Phytoplankton, 
Michigan,  Wisconsin. 

Jix  lakes  of  Michigan  and  Wisconsin  were  exara- 
ned  for  primary  production  of  photosynthetic  bac- 
eria  Productivity  of  lake  water  samples  was  meas- 
ired  in  situ  by  the  14C  method^  Algal  and  bacteria 
5hotosynthesis  were  distinguished  by  the  inhibitor 
OCMU  (diuron).  Chlorophyll  levels  were  deter- 
nined  colorimetrically  and  sulfide  levels  were  cal- 
culated by  a  modified  methylene  blue  technique^ 
Bacteriochlorophyll  levels  ranged  from  111  to  630 
milligrams/cu  m.  Photosynthetic  sulfur  bacteria 
accounted  for  0.26  to  6.3%  of  total  daily  produc- 
tion in  the  lakes.  No  correlations  were  found  be- 
tween the  percentage  of  photosynthetic  bacteria 
production  and  the  sulfide  or  bacteriochlorophyll 
levels  in  the  lake  systems  studied.  Light  intensity 
appeared  to  be  the  major  parameter  controlling  the 
contribution  of  photosynthetic  bacteria  to  total 
lake  production.  (Geiger-FRC) 
W81-04828 

COVERING  THE  OPERATIONAL  &  HEALTH 
PROBLEMS    ASSOCTATED   WITH   STORAGE 

RESERVOIRS,  ,   ,,  ,  ,,o  M    1  „sn 

Water  and  Pollution  Control,  Vol  118,  No  3,  p  50- 

52,  March,  1980. 

Descriptors;  *Reservoirs,  'Maintenance,  Repair- 
ing Water  quahty.  Water  quality  control,  Dnnk- 
ing  water.  Potable  water,  *Water  treatment. 

Once  treatment  and  disinfection  has  been  accom- 
plished it  is  difficult  to  ensure  that  treated  water 
remains  at  high  quality.  Maintenance  and  cleaning 
schedules   of  reservoirs   and   the   relationship   ot 
chlorine  residuals  to  the  presence  of  coliform  and 
other  pathogenic  bacteria  must  be  carefully  man- 
aged   In   discussing   the   Grand   Bend   treatment 
plant    which  received  water  from  Lake  Huron, 
various  problems  are  dealt  with.  In  examining  one 
reservoir,  a  slime  was  removed  from  the  walls 
which  was  found  to  be  composed  of  a  matrix  ot 
filamentous  slime  producing  bacteria.  The  muco- 
polysaccharide material,  the  slime,  serves  to  pro- 
tect the  bacteria  from  oxidation  by  chlorine  tor  a 
short  period  of  time,  thereby  protecting  potentially 
harmful  organisms.  In  another  reservoir  the  root 
was  faulty  and  contained  cracks  to  the  extent  that 
grass,  dust,  etc.,  could  be  seen  fioating  on  (ne 
surface  of  the  water.  At  another  reservoir  vandals 
had  removed  valve  covers  from  the  top  of  the 
reservoir.  Necessary  changes  were  made  at  each 
reservoir  and  the  quality  of  the  drinking  water  was 
improved.  (Bakr-FRC) 
W81-04849 

SEDIMENTATION  IN  PROGLACIAL  SUN- 
WAPTA  LAKE,  ALBERTA, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geog- 
raphy. 

R.  Gilbert,  and  J.  Shaw.  ,,  ,,o   kt     i 

Canadian  Journal  of  Earth  Sciences,  Vol  18,  No  1, 
p  81-93,  January,  1981.  12  Fig,  27  Ref. 

Descriptors:  'Sedimentology,  'Lake  sediments, 
•Glacial  lakes.  Sedimentation,  Canada,  *Sunwapta 
Lake,  Alberta,  Hydrologic  aspects.  Limnology, 
Lakes,  Glacial  sediments.  Sedimentation  rates,  Sus- 
pended sediments. 

The  hydrologic  and  limnologic  conditions  of  Sun- 
wapta  Lake,  a  small  proglacial  lake  located  close 
to  the  toe  of  Athabasca  Glacier  in  the  Canadian 
Rocky  Mountains,  were  investigated  with  special 
reference  to  the  sedimentology  of  this  lake.  Dis- 
charge and  suspended  sediment  concentrations  of 
the  inflowing  streams  were  measured  to  give  esti- 
mates of  sediment  input.  Distribution  of  large  loads 
of  the  fine  glacial  sediment  is  largely  by  an  infiow- 
and  wind-controlled  circulation,  which  commonly 
fiuctuates  diurnally.  The  spatial  distribution  of 
sedimentation  was  determined  by  use  of  sediment- 
collecting  pans  placed  on  the  lake  bed.  The  ranty 
of  turbidity  currents  in  the  lake  is  attributed  to  the 
high  sediment  concentration  in  the  lake  water, 
which  results  from  the  small  size  of  the  lake  in 


relation  to  the  inflow.  Sedimentation  rates  were 
calculated  and  six  cores  from  the  lake  bed,  each 
containing  sediment  deposited  over  several  years, 
were  analyzed.  Although  bedding  and  lamination 
are  found  in  all  cores,  correlation  between  cores 
was  not  possible.  Sedimentary  characteristics  are 
related  to  inflow  and  lake  conditions:  laminated 
and  massive  beds  of  medium  to  fine  sand  and  silt 
are  related  to  turbidity  events,  graded  laminae  in 
coarse  and  fine  silt  to  diurnal  variations  in  lake 
currents,  and  massive  beds  in  silt  to  periods  of 
continuous  sedimentation  without  dirunal  vari- 
ation Deformed  beds  result  from  subaqueous 
slumps.  It  is  suggested  that  the  sedimentary  char- 
acteristics described  in  this  report  may  be  usetul  m 
the  recognition  of  similar  small  lakes  which  were 
probably  common  in  supraglacial,  ice-contact  and 
proglacial  positions  during  the  Pleistocene.  (Car- 
roU-FRC) 
W8 1-04863 

PHOSPHOROUS  KINETICS  IN  LAKE  SUPERI- 
OR LIGHT  INTENSITY  AND  PHOSPHATE 
UPTAKE  IN  ALGAE, 

Scarborough  Coll.,  Toronto  (Ontario). 
C.  Nalewajko,  and  K.  Lee.  .■     o  • 

Canadian  Journal  of  Fishenes  and  Aquatic  Sci- 
ences Vol  38,  No  2,  p  224-232,  February,  1981.  6 
Fig,  2  Tab,  35  Ref 

Descriptors:  *01igotrophic  lakes,  *Phosphorus  re- 
moval. Kinetics,  Lakes,  *Lake  Superior,  Great 
Lakes,  Phosphorus,  Light  intensity,  Algae,  Pro- 
ductivity, Phytoplankton,  Photosynthesis,  Algal 
growth.  Limiting  nutrients. 

The  phosphorus  demand  of  Lake  Superior  phyto- 
plankton was  investigated  by  characterizing  the 
P32-P04  uptake  kinetics.  Experiments  were  con- 
ducted in  August  and  September,   1979,  at  two 
nearshore  and  two  offshore  stations.  Phytoplank- 
ton biomass  and  chlorophyll  a  were  extremely  low, 
especially  at  the  two  offshore  stations  in  August_ 
The  chrysomonads  Chrysochromulma  parva  and 
Uroglena  americanum  and  the  diatoms  Cyclotella 
ocellata  and  C.  stelligera  were  the  two  predomi- 
nant groups  in  the  phytoplankton.  The  N/P  ratios 
in  the  seston  ranged  from  8  to   13  and  do  not 
support  the  idea  of  a  severely  P-limited  population. 
Most  of  the  total   phosphorus  to  chlorophyll   a 
ratios  in  Lake  Superior  were  high,  at  1.2-9.1,  and 
similar  to  values  in  Lake  Ontario  and  Lake  Erie. 
Phosphate  uptake  rates  fitted  the  Michaelis-Menten 
equations.   Phosphate  uptake  kinetics  were  light 
dependent  at  very  low  light  levels.  It  appeared  that 
light  and  not  phosphorus  limited  phytoplankton 
growth  in  Lake  Superior  at  this  time.  Antecedent 
solar  radiation  prior  to  the  experiments  coupled 
with  complete  mixing  of  the  top  20-25  m  ot  the 
Lake  possibly  resulted  in  a  low  light  adapted  phy- 
toplankton population.  It  is  suggested  that  phos- 
phorus control  may  not  be  the  correct  manage- 
ment  strategy   to  maintain   oligotrophy   in   Lake 
Superior. (Baker-FRC) 
W8 1-04865 


SEASONAL  VARIATIONS  IN  THE  COMPOSI- 
TION OF  FULVIC  ACIDS  IN  TJEUKEMEER, 
THE  NETHERLANDS,  AS  STUDIED  BY 
CURIE-POINT  PYROLYSIS-MASS  SPEC- 
TROMETRY, 

Limnological  Inst.,  Oosterzee  (Netheriands).  Tjeu- 
kemeer  Lab. 

H.  de  Haan,  G.  Raima,  T.  de  Boer,  and  J. 
Haverkamp.  . 

Hydrobiologia,  Vol  78,  No  1,  p  87-95,  1981.  5  Fig, 
2  Tab,  26  Ref 

Descriptors:  *Fulvic  acids,  *  Seasonal  variations, 
♦Chemical  composition.  Fate  of  pollutants.  Organ- 
ic acids.  Organic  matter,  Eutrophication,  Algae, 
Lakes,  *Tjeukemeer  Lake,  Netherlands. 

Tieukemeer  is  a  shallow  eutrophic  lake  used  to 
control  the  water  table  of  the  low-lying  surround- 
ing land.  During  winter,  humus-nch  water  is 
pumped  into  the  lake;  in  summer,  transparent 
water  enters.  In  this  study  the  Curie-point  pyroly- 
sis-mass  spectrometric  method  was  used  to  analyze 
monthly  water  samples  (January  to  September, 
1978)    for    fulvic    acid    concentration,    molecular 


Lakes— Group  2H 

weight  distribution,  and  chemical  composition.  In 
winter,  fulvic  acids  contained  relatively  high  pro- 
portions of  aromatics  and  in  summer  they  were 
relatively  rich  in  carbohydrates,  formed  in  part  by 
production  processes  in  the  lake.  Aromatics  de- 
rived from  proteins  were  seen  in  June  and  July 
samples.  These  were  related  to  the  decline  of  cyan- 
obacteria  at  that  time.  Low  molecular  weight 
fulvic  acid  fractions  changed  more  drastically  in 
chemical  composition  with  the  seasons  than  high 
molecular  weight  fulvic  acids  because  high  mo^c- 
ular  weight  acids  are  more  resistant  to  microbial 
action.  It  was  concluded  that  hydrology  and  mi- 
crobial activity  are  involved  in  seasonal  changes  ot 
chemical  composition,  concentrations,  and  molecu- 
lar weight  distributions.  (Cassar-FRC) 
W8 1-04902 

LIGHT,     SECCHI     DISKS,     AND     TROPHIC 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 
and  Behavioral  Biology. 
For  primary  bibliographic  entry  see  Field  7C. 
W8 1-04945 

POLLUTION  LOADING  TO  THE  GREAT 
LAKES  FROM  MUNICIPAL  SOURCES  IN  ON- 
TARIO 

Nova  Scotia  Technical  Coll.,   Halifax.   Dept.  of 

Civil  Engineering. 

D.  H.  Waller,  and  Z.  Novak. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  387-395,  March,  1981.  2  Fig,  14 

Tab,  19  Ref 

Descriptors:  *Pollution  load,  'Municipal 
wastewater,  "Great  Lakes,  *Ontario,  Canada, 
Nonpoint  pollution  sources.  Wastewater  treatment. 
Phosphorus,  Water  pollution  sources,  Surface 
runoff.  Combined  sewer  overflows.  Storm 
wastewater. 

An    earlier    study    conducted    by    the    American 
Public  Works  Association  provided  estimates  ol 
annual   per-acre   pollutant   loadings,  but   did   not 
estimate  total  loadings  to  the  Great  Lakes  from 
sources  in  Ontario,  Canada.  This  study  estimates 
and  compares  total  pollutant  loadings  from  munici- 
pal sources  in  Ontario  and  relates  them  to  loadings 
from  other  sources.  The  estimates  are  for  the  year 
1976   Phosphorus  is  the  pollutant  of  greatest  con- 
cern with  respect  to  lake-wide  effects.  This  study 
indicates  that  storm-generated  discharges  of  sur- 
face runoff  and  combined  sewer  overflow  account 
for  4  percent  of  phosphorus  loads  discharged  to 
the  Great  Lakes  from  all  Ontario  sources  and  15 
percent  of  all  phosphorus  loads  discharged  to  the 
Great  Lakes  from  municipal  sources  in  Ontano. 
Reduction  of  treatment  plant  effluent  concentra- 
tions toward  a  lower  limit  of  0.3  to  0.5  milhgrams 
per  liter  would  increase  the  significance  ot  storm- 
water  and  combined  wastewater  loadings.  Howev- 
er the  high  costs  of  remedial  activities  may  deter 
significant  reductions  of  phosphorus  loads  from 
stormwater  and  combined  sewer  overflows.  Sur- 
face runoff  and  combined  sewer  overflows  contrib- 
ute   about    equally    to    total    biological    oxygen 
demand  and  phosphorus  loads  reaching  the  Great 
Lakes.  Runoff  contains  about  double  the  suspended 
solids  and  four  times  the  nitrogen  loads  found  in 
combined  sewer  overflows.  Expressed  as  concen- 
trations or  areal  loadings,  combined  sewer  over- 
flows represent  more  potent  pollution  sources  than 
surface  runoff.  (CarroU-FRC) 
W81-04953 


COMPARISON  OF  IN  SITU  PHOTOSYN- 
THETIC ACTIVITY  OF  EPIPHYTIC,  EPIPELIC 
™D  PLANKTONIC  AGLAL  COMMUNITIES 
IN  AN  OLIGOTROPHIC  LAKE,  SOUTHERN 
FINLAND 

Helsinki  Univ.,  Lammi  (Finland).  Lammi  Biologi- 
cal Station. 

T.  Kairesalo.  .  .,   »,     ,       c-,  ,:t    loon 

Journal  of  Phycology,  Vol  16,  No  1,  p  57-62,  1980. 
3  Fig,  2  Tab,  18  Ref. 

Descriptors:  'Primary  productivity,  *Algae,  'Pho- 
tosynthesis, 'Lakes,  Phytoplankton,  Epiphytes, 
Epipelon,  Productivity,  'Oligotrophic  lakes,  Paa- 
jarvi  Lake,  Finland. 


Field  2— WATER  CYCLE 


Group  2H— Lakes 

Photosynthetic  activity  of  three  types  of  algal 
communities  was  measured  near  the  shore  of  the 
oligotrophic  Paajarvi  Lake,  Finland,  relative  pro- 
duction rate  of  phytoplankton  was  greatest,  three 
times  that  of  epiphyton,  and  20  times  that  of  epipe- 
lon.  Epiphyton  productivity  was  constant  while 
algal  volume  varied  greatly,  suggesting  that  the 
surface  layer  of  the  algal  community  was  mainly 
responsible  for  the  phytosynthetic  activity.  At  1 
meter  depth  primary  production  per  sq  meter  of 
lake  surface  was  similar  in  all  three  algal  types,  but 
at  2-4  meters  phytoplankton  production  was  twice 
that  of  epipelon.  Phytoplankton  productivity  per 
cu  meter  of  water  was  nearly  equal  to  that  of 
epiphyton  and  epipelon  per  sq  meter  of  substratum 
at  the  same  irradiance.  (Cassar-FRC) 
W8 1-04974 


PHOSPHORUS  UTILIZATION  AND  STORAGE 
IN  BATCH  CULTURES  OF  THE  DINOFLA- 
GELLATE  PERIDINIUM  CINCTUM  F. 
WESTII, 

Weizmann    Inst,    of   Science,    Rehovot    (zisreal). 

Dept.  of  Isotopes  Research. 

A.  Elgavish,  G.  A.  Elgavish,  M.  Halmann,  and  T. 

Herman. 

Journal  of  Phycology,  Vol  16,  No  4,  p  626-633, 

1980.  8  Fig,  4  Tab,  30  Ref. 

Descriptors:  ♦Dinoflagellates,  'Phosphorus,  Nutri- 
ents, Lakes,  Chemical  composition,  Algae,  Phyto- 
plankton, Eutrophication,  *Kinneret  Lake,  Israel. 

Cultures  of  Peridinium  cinctum  f.  westii  were  iso- 
lated from  Lake  Kinneret.  This  is  the  predominant 
alga  in  the  phytoplankton  of  Lake  Kinneret,  which 
forms  an  annual  bloom  prevailing  from  January  to 
June.  External  orthophosphate  concentrations 
were  depleted  by  successive  transfers  to  increas- 
ingly lower  initial  orthophosphate  concentrations 
from  200,  50,  5,  0.6  and  0.2  microM.  Lower  cell 
yields  were  obtained  as  othophosphate  concentra- 
tions diminished,  but  groth  rates  were  not  affected. 
This  effect  on  cell  yields  was  caused  by  a  decrease 
in  an  intracellular  P  pool  unextractable  by  cold  6% 
trichloroacetic  acid.  The  major  constituents  of  this 
internal  phosphorus  pool  in  phosphate-rich  cells 
were  the  polyphosphates,  as  determined  by  NMR. 
These  polyphosphates  were  organized  in  rigid  ag- 
gregates of  low  mobility.  Electron  dense  bodies 
observed  in  phosphate  enriched  cells  further  sup- 
ported the  existence  of  an  aggregate  structure  of 
the  polyphosphates.  It  was  concluded  that  excess 
othophosphate  was  stored  as  polyphosphates  by  P. 
cinctum,  and  this  accumulates  in  a  rigid  morpho- 
logical structure.  (Baker-FRC) 
W8 1-04975 


PERIODICITY  OF  EPIPELIC  UNICELLULAR 
VOLVOCALES  (CHLOROPHYCEAE)  IN  A 
SHALLOW  ACID  POOL, 

University  Coll.  of  North  Wales,  Bangor.  School 

of  Plant  Biology. 

C.  M.  Happey-Wood. 

Journal  of  Phycology,  Vol  16,  No  1,  p  116-128, 

1980.  14  Fig,  2  Tab,  50  Ref. 

Descriptors:  *Benthic  flora,  *Flagellates,  *Epipe- 
lon,  Chlamydomonas,  Chloromonas,  Volvocales, 
Chlorophyceae,  Nutrients,  Algae,  Lakes,  Seasonal 
variation.  Productivity,  Water  quality,  *01igotro- 
phic  lakes,  Priddy  Pool,  England. 

Occurrence,  periodicity,  and  growth  of  20  species 
of  volvocales  were  studied  in  Priddy  Pool,  Eng- 
land, a  shallow,  oligotrophic,  acidic  pool  occupied 
by  emergent  macrophytes.  Standing  crops  fluctuat- 
ed rapidly,  with  minimum  populations  in  winter. 
Greatest  species  diversity  and  primary  production 
were  seen  in  late  spring-early  summer  and  in 
autumn.  Chlamydomonads  were  more  numerous  in 
the  epipelon;  growth  occurred  after  the  diatom 
standing  crop  had  reached  a  maximum.  Rates  of 
Chlamydomonad  primary  productivity  were  great- 
est in  late  spring  and  late  summer  when  growth 
rates  of  unicellular  Volvocales  were  high.  Ordina- 
tion analysis  showed  a  positive  relatioship  between 
bicarbonate-alkalinity  and  chlamydomonad  popu- 
lation. There  was  no  correlation  with  phosphate, 
nitrate,  or  silica  concentrations.  (Cassar-FRC) 
W8 1-04977 


HOT     WATER     EXTRACTABLE    PHOSPHO- 

RUS-AN     INDICATOR     OF     NUTRITIONAL 

STATUS  OF  PERIDINIUM 

CINCTUM(DINOPHYCEAE)      FROM      LAKE 

KINNERET  (ISRAEL), 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Tiberias. 

For  primary  bibliographic  entry  see  Field  5A. 

W8 1-04978 


WIND-INDUCED  WATER  MOVEMENTS  IN 
THE  SOUTH  BASIN  OF  WINDERMERE, 

Freshwater    Biological    Association,    Windermere 

(England). 

D.  G.  George. 

Freshwater  Biology,  Vol  11,  No  1,  p  37-60,  1981. 

21  Fig,  3  Tab,  34  Ref 

Descriptors:  *Water  currents,  *Wind-driven  cur- 
rents, *Water  temperature.  Wind  velocity,  Lakes, 
Water  circulation.  Flow  patterns.  Thermal  stratifi- 
cation, Epilimnion,  Hypolimnion,  Windmere  South 
Basin,  Great  Basin. 

The  general  form  of  water  circulation  in  the  South 
Basin  of  Windermere,  which  is  the  largest  lake  in 
the  Lake  District  of  Great  Britain,  was  investigat- 
ed. Lagrangian  methods  using  drift  bottles  and 
depth-specific  drogues  were  used  to  measure  water 
movements.  The  results  of  these  direct  current 
measurements  were  related  to  wind  history  and 
horizontal  variations  in  the  near-surface  water  tem- 
perature. Internal  seiche  movements  were  found  to 
have  little  effect  on  horizontal  transport  in  the 
epilimnion  except  during  periods  when  sudden 
calms  followed  strong  winds.  Direct  wind  forcing 
was  the  most  important  factor  governing  mass 
water  movement,  with  variations  in  wind  speed 
accounting  for  about  93  percent  of  the  variation  in 
near-surface  current  speed.  There  was  a  marked 
decrease  in  the  current  speed-wind  speed  relation- 
ship with  increasing  wind  speeds  between  100  and 
500  centimeters  per  second,  with  the  wind  factor 
remaining  relatively  constant  at  wind  speeds  above 
500  centimeters  per  second.  Coriolis  effects  de- 
flected near-surface  currents  between  4  and  38 
degrees  to  the  right  of  the  wind  and  produced 
pronounced  rotations,  with  depth,  of  the  wind- 
driven  current.  The  strength  of  this  rotation  was 
greatest  at  low  wind  speeds  with  a  deep  thermo- 
cline.  Although  horizontal  variations  in  water  tem- 
perature ranged  from  only  0.2  C  to  1.0  C  per 
kilometer,  they  served  as  a  good  indirect  tracer  of 
the  circulation  pattern.  (Carroll-FRC) 
W8 1-04997 


CIRCULATION  AND  SEDIMENTATION  IN  A 
TIDALINFLUENCED  FJORD  LAKE:  LAKE 
MCKERROW,  NEW  ZEALAND, 

New  Zealand  Oceanographic  Inst.,  Wellington. 
R.  A.  Pickrill,  J.  Irwin,  and  B.  S.  Shakespeare. 
Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  1 
p  23-37,  1981.  8  Fig,  27  Ref 

Descriptors:  'Sedimentation,  *Water  circulation, 
♦Tidal  effects.  Flow  characteristics.  Fjords,  Lakes, 
Suspended  sediments,  Saline  lakes.  Estuaries, 
*New  Zealand,  *Lake  McKerrow,  Limnology, 
Hydrology. 

Lake  McKerrow  is  a  fjord  lake  in  New  Zealand 
which  has  freshwater  overlying  entrapped  saline 
water  and  which  is  separated  from  the  open  sea  by 
a  Holocene  barrier  spit.  Unlike  most  fjord  lakes. 
Lake  McKerrow  is  tidal  and  there  is  occasional 
renewal  of  the  saline  bottom  water  from  the  open 
ocean.  During  winter,  the  lake  waters  are  strati- 
fied, with  cold,  oxygen  saturated  freshwater  in  the 
epilimnion  overlying  warmer,  saline  deoxygenated 
water  in  the  hypolimnion.  Freshwater  from  the 
Upper  Hollyford  River  at  the  head  of  the  lake 
flows  over  the  pycnocline  during  winter,  deposit- 
ing coarse  silts  on  the  steep  delta  face  and  trans- 
porting finer  silts  and  clays  down-lake.  Large-scale 
mixing  between  the  inflowing  river  water  and  the 
deep  saline  water  is  limited  by  the  salinity  stratifi- 
cation and  by  the  slow  replenishment  of  the  saline 
hypolimnal  waters.  A  well-developed  sub-lacus- 
trine channel  system  on  the  forest  slope  of  the 
river  delta  suggests  that  density  or  turbidity  cur- 
rents flow  down  the  forest  slope.  However,  it  is 


unlikely  that  these  currents  extend  beyond  the 
epilimnion.  During  the  ebb  tide,  fresh  surface 
water  containing  fine  terrigenous  suspended  partic- 
ulate matter  flows  down  the  river  to  the  sea,  and 
some  of  this  water  is  returned  on  the  flood  tide. 
Diatom  rich  oceanic  saline  water  may  flow  back 
into  the  lake  during  periods  of  high  spring  tides 
and  low  lake  levels.  This  water  flows  downslope 
into  the  lake  basin  as  a  density  current  in  a  well 
defined  channel.  However,  the  volumes  of  saline 
water  flowing  into  the  lake  are  small  and  infre- 
quent. (Carroll-FRC) 
W8 1 -04999 


21.  Water  In  Plants 


GROWTH  OF  CUCUMBER  UNDER  WATER 
AND  TEMPERATURE  STRESS, 

Oklahoma  State  Univ.,  Stillwater.  Dept,  of  Horti- 
culture. 

R.  E.  Reaves,  M.  B.  Kirkham,  and  A.  G.  Taylor. 
Journal  of  Arid  Environments,  Vol  3,  No  2,  p  113- 
115,  1980.  1  Fig,  17  Ref 

Descriptors:  *Crop  yield,  *Moisture  stress,  *Ther- 
mal  stress.  Stress,  Stomata,  Plant  growth.  Growth 
rates.  Arid  climates,  'Cucumber. 

This  study  was  designed  to  determine  which  of  the 
following  is  more  detrimental  to  cucumber 
growth:  high  temperature  with  optimal  moisture  or 
moisture  stress  with  optimal  temperature.  Cucumis 
sativus  L.  'Country  Fair'  was  grown  in  two 
growth  chambers.  The  high-temperature  chamber 
was  maintained  at  40  deg  C  during  the  day  and  30 
deg  C  during  the  night.  The  low-temperature  one 
was  30  deg  during  the  day  and  20  deg  during  the 
night.  Water  stress  was  imposed  to  uniform  seed- 
lings by  adding  polyethylene  glycol  6000  in  two  1- 
bar  steps  on  the  fifth  and  ninth  day.  Growth  was 
determined  using  a  leaf-area  meter.  For  both  the 
low  and  high  temperature  treatments,  stomatal 
resistance  increased  with  water  stress.  Plants  with 
a  lower  resistance  grew  more  than  plants  with  a 
high  resistance.  Thus,  moisture  stress  with  optimal 
temperature  was  more  detrimental  to  the  growth 
of  the  cucumbers  than  high  temperature  with  opti- 
mal moisture.  Under  controlled  environment  con- 
ditions, it  would  be  more  important  to  maintain 
optimal  moisture  than  optimal  temperature.  (Small- 
FRC) 
W8 1-04836 


DROUGHT  STRESS  AND  ITS  EFFECTS  ON 
MAIZE  REPRODUCTIVE  SYSTEMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ar- 

gonomy. 

M.  P.  Herrero,  and  R.  R.  Johnson. 

Crop  Science,  Vol  21,  No  1,  p  105-110,  January/ 

February,  1981.  3  Fig,  2  Tab,  18  Ref 

Descriptors:  'Crops,  'Drought,  Agriculture,  Crop 
yield,  'Corn,  Water  stress,  Moisture,  Temperature 
effects.  Thermal  stress.  Drought  resistance. 

The  purpose  of  this  study  was  to  determine  more 
clearly  which  aspects  of  corn  fertilization  are  detri- 
mentally affected  by  drought  stress  occurring  at 
tassel  emergence.  The  findings  demonstrated  that 
portions  of  the  synchronization  of  male  and  female 
floral  development  were  affected  by  drought  stress 
induced  during  flowering.  Since  prophyll  emer- 
gence and  pollen  shed  was  also  not  affected  by  the 
stress,  but  there  was  a  general  decrease  in  this 
interval  as  planting  date  was  delayed.  Under  con- 
ditions of  severe  stress  silking  was  delayed  until 
after  all  or  much  of  the  pollen  had  shed,  thereby 
creating  large  numbers  of  barren  or  poorly  filled 
ears.  Delayed  silk  emergence  and  concomitant  silk 
elongation  represented  the  most  sensitive  portion 
of  the  floral  synchronization  process  to  plant  water 
status.  Ears  often  silked  within  the  ear  leaf  sheath, 
thus  preventing  possible  pollination.  Results  also 
suggest  that  during  pollen  development,  high  tem- 
peratures are  more  detrimental  than  drought  stress. 
(Baker-FRC) 
W8 1-04870 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation— Group  2J 


rFLL  MEMBRANE  STABILITY  AS  A  MEAS- 
URE OF  DROIU^HT  AND  HEAT  TOLERANCE 

V^kannnlt'.  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

A  Blum,  and  A.  Ebercon.  .,,-,,  / 

Crop  Science.  Vol  21.  No  L  P  «-47.  January/ 

February.  1981.  5  Fig,  2  Tab,  9  Ref. 

Descriptors:  'Crops,  'Drought,  Agriculture,  Mois- 
ture deficiency.  Water  deficit,  Water  shortage, 
Water  stress.  Moisture  stress,  *Wheat,  Membranes, 
Heat  tolerance.  Drought  resistance. 

An  adaptation  and  evaluation  of  Sullivan's  method 
was  applied  to  drought  and  heat  tolerance  in 
wheat  Additional  information  was  also  obtained  in 
barley  and  triticale.  The  drought  tolerance  test 
used  is  based  on  the  measurement  of  the  electro- 
conductivity  of  aqueous  media  contaimng  leat 
discs  that  were  previously  water  stressed  in  vitro 
by  exposure  to  a  solution  of  polyethylene  glycol- 
6  000  The  heat  tolerance  test  is  similarly  based  on 
exposure  of  leaf  discs  to  heating,  in  vitro  to  44 
decrees  C.  With  increasing  plant  age,  the  drought 
tolerance  of  wheat  leaves  decreased.  Some  vari- 
ation was  noted  in  drought  tolerance  in  relation  to 
leaf  position.  Wheat  was  more  drought  resistant 
than  maize,  sorghum  or  millet.  During  periods  of 
water  stress,  previously  dry  plants  were  more 
drought  tolerant  than  well-watered  plants.  1  his 
findine  suggests  that  cell  membrane  stability  adapts 
to  droughTstress.  Drought  and  heat  tolerance  were 
not  correlated  in  wheat.  (Baker-FRC) 
W81-04871 

THE  EFFECTS  OF  FLOODING  ON  THE 
SWAMP    FOREST    IN    LAKE    OCKLAWAHA, 

FLORIDA,  ^  r-u    1  o 

Southeastern  Forest  Experiment  Station.  Charles- 
ton. SC.  Forestry  Sciences  Lab. 
W.  R.  Harms.  H.  T.  Schreuder.  D.  D.  Hook.  C.  L. 
Brown,  and  F.  W.  Shropshire. 
Sgy.  Vol  61.  No  6,  p  1412-1421,  December. 
1980.  3  Fig.  6  Tab.  16  Ref. 

Descriptors:  'Flooding.  'Artificial  lakes,  'Trees, 
Mortality,  Water  depth.  Ecological  effects. 
Swamps,  Florida. 


» 


The  relationship  between  flooding  depth  and  mor- 
tality of  the  major  tree  species  was  investigated  in 
Lake  Ocklawaha,  Florida,  from  the  spring  of  1972 
to  the  fall  of  1975.  Also,  the  physiological  re- 
sponses of  tree  roots  to  flooding  were  determined^ 
Tree  mortality  was  closely  related  to  water  depth 
in  all  species,  but  did  vary  with  species  and  diame- 
ter. Carolina  ash,  baldcypress,  red  maple,  and 
swamp  tupelo  were  the  major  species  present.  All 
trees  had  died  after  three  years  in  those  parts  of  the 
reservoir  flooded  in  excess  of  1.3  m;  at  0.8  mortal- 
ity averaged  41%,  at  0.7  m  it  averaged  17%,  and  at 
0  2  m  it  averaged  2%,  which  was  about  the  same 
as  natural  mortality.  Baldcypress,  swamp  tupelo, 
and  cabbage  palm  were  the  most  flood  tolerant, 
while  oaks  were  the  least  tolerant.  Larger  trees 
had  lower  mortalities  at  all  flooding  depths,  and 
mortality  was  least  in  trees  whose  diameter  was 
greater  than  38  cm.  As  the  water  depth  increased, 
the  porortion  of  the  root  systems  killed  by  flooding 
increased,  and  the  amount  of  starch  in  tissues  of 
living  roots  decreased.  (Small-FRC) 
W81-04874 

INFLUENCE  OF  SUNLIGHT  ON  PHOTOSYN- 
THESIS. WATER  RELATIONS,  AND  LEAF 
STRUCTURE  IN  THE  UNDERSTORY  SPECIES 
ARNICA  CORDIFOLIA, 

Wyoming  Univ.,  Laramie.  Dept.  of  Botany. 

D.  R.  Young,  and  W.  K.  Smith. 

Ecology.  Vol  61.  No  6.  p  1380-1390.  December, 

1980.  3  Fig,  3  Tab,  37  Ref 

Descriptors:  'Photosynthesis,  'Light  intensity, 
'Plant  physiology.  Radiation,  On-site  investiga- 
tions, Stomata,  Stomatal  transpiration. 

This  investigation  was  designed  to  compare  the 
phenotypic  plasticity  in  photosynthesis,  water  rela- 
tions, and  leaf  structure  of  Arnica  cordifolia  Hook, 
a  herbaceous   perennial.    Field   measurements   of 


plant  water  relations  were  made  to  compare  the 
possible  intraspecific  differences  between  sun  and 
shade  plants.  Stomatal  resistance  to  water  vapor 
diffusion,  air  and  leaf  temperatures,  and  water 
vapor  concentrations  of  ambient  air  were  measured 
along  with  windspeed.  and  transiration  was  calcu- 
lated Field  measures  of  photosynthesis  were  also 
taken  in  sun  and  shade  under  natural  conditions.  In 
sun  and  shade  plants,  significant  differences  were 
found  in  sunlight  patterns  and  windspeeds  which 
lead  to  differences  in  leaf  temperature,  stomatal 
resistance,  xylem  water  potentials,  and  photosyn- 
thesis. Leaf  size,  thickness,  and  trichrome  density 
also  varied.  Stomatal  opening  occurred  for  both 
sun  and  shade  plants  during  sunlit  periods  which 
caused  large  increases  in  photosynthesis  and  tran- 
spiration. Higher  photosynthetic  rates  light  satura- 
tion values,  and  temperature  optima  for  photosyn- 
thesis were  found  in  sun  plants.  (Small-hKC) 
W8 1-04875 

FIRST  APPROXIMATION  OF  THE  EFFECTS 
OrRAINFALl  ON  THE  ECOLOGY  AND  EN- 
ERGETICS  OF  A  NAMIB  DESERT  DUNE  ECO- 
SYSTEM 

Desert  Ecology  Research  Unit,  Walvis  Bay  (Nami- 
bia). 

M.  K.  Seely,  and  G.  N.  Louw. 
Journal  of  Arid  Environments.  Vol  3,  No  1,  p  23- 
54,  1980.  12Fig,  2Tab,  51  Ref 

Descriptors:  'Dunes,  'Rainfall  impact,  'Moisture 
stress.  Desert  plants.  Precipitation,  And  cliraates 
Plant  growht,  'Ecosystems,  Ecology,  'Namib 
Desert,  Africa. 

Ecological  studies  were  conducted  in  the  Namib 
dunes  after  a  prolonged  dry  period  and  after  a  high 
rainfall  event.  Before  the  rain  fell,  the  biomass  data 
collected  was  the  lowest  for  any  terrestrial  system: 
plants  2.6  gm/sq  m,  detritus  0.4  gm/sq  m,  and 
animals  0.01  gm/sq  m.  After  the  ram.  the  biomass 
increased  significantly,  primarily  due  to  the  groth 
of  ephemeral  grasses.  The  potential  energy  con- 
tained in  the  plant  biomass  increased  ninefold,  that 
for  the  detritus  increased  sevenfold,  and  that  tor 
animals  increased  sixfold.  The  rain  caused  niche 
overlap,  expansion  of  home  ranges  of  animals,  and 
changes  in  the  distribution  patterns  ofplants.   Ihe 
most  important  limiting  factors  in  the  ecology  ot 
the  dnes  were  water,   nitrogen  and  phosphorus 
content  of  the  dune  sand,  and  the  physical  stability 
of  the  sandy  substrate.  The  low  protein  content  ot 
vegetation  during  dry  periods  was  thought  to  be 
the  limiting  factor  for  herbivore  and  ommvore 
populations.  The  ecosystem  was  unique  in  the  ab- 
sence of  a  microbiological  decomposition  loop,  the 
degradation  of  accumulated  detritus  by  tenebrionid 
beetles,    and    the   dependence   of  biota    on    fog. 
(Small-FRC) 
W8 1-04979 


ants  The  potency  factors  are  required  input  /o"" 
such  lumped-parameter  runoff  models  as  the  Non- 
Doint  Source  (NPS)  Model  and  the  Stormwater 
Management  Model  (SWMM).  The  temporal  van- 
ance  of  suspended  sediment  concentration  in  storm 
runoff  can  account  for  a  relatively  small  propor- 
tion of  the  temporal  variance  of  nearly  all  other 
water  quality  constituents  considered.  Potency  tac- 
tors  computed  for  urban  runoff  are  more  reliable 
than  those  developed  for  suburban,  rural,  and  agri- 
cultural areas.  There  is  a  large  degree  of  uncertain- 
ty in  the  values,  so  care  must  be  taken  in  applying 
them  in  models  of  non-urban  watersheds.  The  data 
were  also  subjected  to  multiple  regression  analysis 
to  examine  the  effect  of  storm  parameters  on 
runoff  water  quality  and  the  interrelationship 
among  runoff  water  quality  constituent  concentra- 
tions themselves  (other  than  sediment  load).  1  he 
multiple  regression  analysis  was  pnmanly  explora- 
tory with  the  objectives  of  explaining  variance  ot 
water  quality  and  identifying  important  independ- 
ent or  predictor  variables  rather  than  developing 
predictive  expressions.(Brambley-SRC) 
W81-04710 


23.  Erosion  and  Sedimentation 


SEDIMENT-POLLUTANT  RELATIONSHIPS 
IN  RUNOFF  FROM  SELECTED  AGRICUL- 
TURAL, SUBURBAN,  AND  URBAN  WATER- 
SHEDS; A  STATISTICAL  CORRELATION 
STUDY, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 
S.  W.  Zison.  ,    .     ,  T  x- 

Available  from  the  National  Technical  Informa  ion 
Service,  Springfield,  VA  22161  as  PB80-158108, 
Price  codes:  A07  in  paper  copy,  AOl  m  microfiche. 
Environmental  Protection  Agency  Report  bFA- 
600/3-80-022,  January,  1980.  147  p,  17  Fig,  44  Tab, 
36  Ref.  2  Append. 

Descriptors:  'Agricultural  watersheds.  'Urban 
watersheds,  'Statistical  analysis.  'Mathematical 
models.  'Storm  runoff.  Sediments,  Pollutants, 
Urban  runoff.  Agricultural  runoff.  Mass  transfer. 
Water  quality,  Regression  analysis. 

Data  from  agricultural,  suburban,  and  urban  water- 
sheds were  subjected  to  statistical  correlation  anal- 
ysis to  estimate  potency  factors.  These  factors  are 
coefficients  that,  when  multiplied  by  sediment 
mass  emission  rates  (transported  in  runoff),  provide 
estimates  of  mass  emission  rates  for  other  pollut- 


DREDGING  IN  ILLINOIS, 

Illinois  State  Water  Survey.  Urbana. 

For  primary  bibliographic  entry  see  Field  2H. 

W81-04731 

BED    EROSION    IN    RECTANGULAR    LONG 
CONTRACTION, 

Ahmadu  Bello  Univ.,   Zaria  (Nigeria).   Dept.  ot 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W8 1-04765 

ULTIMATE  DIMENSIONS  OF  LOCAL  SCOUR, 

Science  and  Education  Administration,  Minnapo- 
lis.  MN. 

F.  W.  Blaisdell.  C.  L.  Anderson,  and  G.  G. 
Hebaus.  , 

Journal  of  the  Hydraulics  Division.  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107 
No  HY3.  p  327-337.  March.  1981.  5  Fig.  1  Tab,  8 
Ref. 

Descriptors:  'Scour.  'Mathematical  studies.  Com- 
parison studies.  'Erosion  rates. 

Because  scour  approaches  its  limit  asymptotically, 
current  methods  of  estimating  the  ultimate  depth 
of  scour  are  based  on  specifying  a  practical  limit, 
which  is  based  on  personal  judgment  and  can  vary 
widely  among  individuals.  This  paper  describes  an 
analytical  method  of  estimating  the  ultimate  depth 
of  scour  which  is  based  on  experimental  observa- 
tions made  over  a  relatively  short  period  of  time 
during  the  early  stage  of  the  scouring  process  and 
which  is  independent  of  individual  judgment.  Ihe 
method  involves  plotting  the  logarithm  of  the  rate 
of  change  of  the  scour  dimension  against  the  loga- 
rithm of  time.  A  hyperbolic  curve  is  fitted  to  the 
plotted  data,  and  the  asymptote  of  the  hyberbola  is 
used  to  determine  the  ultimate  scour  dimension. 
An  example  is  used  to  compare  the  hyperbolic 
logarithmic   method  with  the  linear  logarithrnic 
and  linear  semi-logarithmic  methods  (in  which  the 
scour  depth  increases  without  limit),  which  require 
an  estimate  of  the  time  required  to  reach  a  practi- 
cal    equilibrium.     The     hyperbolic     loganthmic 
method  predicts  both  the  progression  of  scour  with 
time  and  the  ultimate  scour  dimensions.  If  a  practi- 
cal  scour   dimension    is   desired,   the   hyperbolic 
method  of  analysis  will  provide  a  prediction  equa- 
tion for  any  practical  time  period  and  also  evaluate 
the  difference  between  the  practica   and  the  ulti- 
mate dimensions.  The  method  may  also  be  applica- 
ble to  determination  of  such  other  dimensions  ot 
local  scour  as  the  length  and  width  of  the  scoured 
area  and  the  location  of  the  scour  with  respect  to 
the  pipe  exit,  pier,  or  other  source  of  local  scour. 
(CarroU-FRC) 
W8 1-04768 


BED-LOAD     TRANSPORT     UNDER     WAVES 
AND  CURRENTS, 


Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


National  Oceanic  and  Atmosplieric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanoraphic  and  Mete- 
orological Labs. 

C.  E.  Vincent,  R.  A.  Young,  and  D.  J.  P.  Swift. 
Marine  Geology,  Vol  39,  No  3/4,  p  M71-M80, 
1981.  4  Fig,  22  Ref. 

Descriptors:  'Wave  action,  'Currents,  *Bed  load. 
Mathematical  equations,  'Sediment  transport, 
Sand. 

Data  from  past  work  on  laboratory  experiments  on 
sediment  transport  by  waves  and  currents  is  ana- 
lyzed. Kalkanis  (1964)  and  Abou-Seida  (1965)  used 
oscillating  sand  beds  with  recessed  traps  to  study 
the  accumulation  rate.  In  contrast  to  the  work  of 
Madsen  and  Grant  (1976),  the  accumulation  rate  is 
interpreted  as  a  measure  of  the  average  concentra- 
tion of  bed  load  per  unit  area  during  the  period  of 
oscillation  for  which  the  Shields  Number  exceeds 
the  threshold  Shields  Number.  For  runs  in  which 
the  Reynolds  Number  exceeds  35,  the  volume  con- 
centration of  bed  load  is  directly  proportional  to 
the  excess  Shields  Number,  and  the  volume  trans- 
port rate  under  instantaneous  flow  velocity  is  pro- 
portional to  the  volume  concentration  of  bed  load 
and  wave  induced  current  close  to  the  bed.  Testing 
these  relationships  with  the  data  of  Manohar  (1955) 
produced  good  agreement,  better  at  high  rates  than 
the  equation  of  Madsen  and  Grand  (1976).  An 
equation  for  transport  rate  is  proposed  which  has  a 
firmer  physical  basis  than  some  of  the  other  wave 
transport  equations  in  use.  (Cassar-FRC) 
W8 1-04821 


DEVELOPMENT  OF  PIPING  EROSION  CON- 
DITIONS IN  THE  BENSON  AREA,  ARIZONA, 
U.S.A., 

Jordon  Univ.,  Amman.  Dept.  of  Civil  Engineering. 
Y.  M.  Masannat. 

Quarterly  Journal  of  Engineering  Geology,  Vol 
13,  No   1,  p53-61,   1980.  6  Fig,  4  Tab,  24  Ref 

Descriptors:  *Erosion,  *Soil  erosion,  'Piping  ero- 
sion. Soil  types,  'Arizona,  Benson  area,  Semiarid 
lands.  Surface  runoff.  Alluvium,  Gully  erosion. 
Vegetation. 

Piping,  a  subsurface  form  of  erosion,  produces 
pipe-like  channels  leading  toward  a  discharge  exit. 
This  condition,  affecting  50%  of  agricultural  lands 
in  the  study  area  of  Benson,  Arizona,  was  observed 
in  two  forms:  pipes  with  roughly  circular  cross 
sections,  with  steep  gradients  near  the  inlet  and 
gradually  sloping  less  toward  the  outlet;  and  stress- 
crack  pipes  which  develop  upon  drying  and  extend 
throughout  the  entire  soil  profile.  Most  piping  in 
this  semi-arid  country  was  seen  in  alluvial  deposits 
bordering  arroyo  cuts  or  actively  degraded  stream 
channels.  Typical  soils  subject  to  piping  were  silts 
and  silty  sands  with  low  clay  content,  low  dry 
density,  high  void  ratios,  and  easy  collapsibility. 
Major  causes  of  this  erosion  in  the  San  Pedro 
Valley  were  overgrazing  and  a  decline  in  water 
table  and  artesian  head  from  drought  conditions. 
Although  piping  was  seen  in  areas  of  both  low  and 
high  vegetation  density,  highly  eroded  land  con- 
tained little  plant  life  because  pipes  had  drained  the 
subsurface  moisture.  Increased  piping  erosion  is 
generally  caused  by  lowering  of  the  levels  of  the 
erosional  channels  into  which  the  pipes  outflow; 
presence  of  paths  for  water  flow  from  desiccation 
cracks,  fissures,  animal  burrows,  and  plant  root 
channels;  increase  in  surface  runoff  from  a  poorly 
permeable  surface  or  lack  of  vegetative  cover;  soil 
stratification;  and  light,  unstable  soil.  (Cassar-FRC) 
W8I-04858 


GROWTH  PATTERNS  OF  THE  ACHELOOS 
AND  EVINOS  DELTAS,  WESTERN  GREECE, 

Patras  Univ.  (Greece).  Geological  Lab. 
D.  J.  W.  Piper,  and  A.  G.  Panagos. 
Sedimentary  Geology,  Vol  28,  No  2,  p  111-132, 
1981.  10  Fig,  16  Ref. 

Descriptors:  'Sediment  transport,  'Deltas,  'Flood 
control,  Acheloos  River,  Evinos  River,  'Greece, 
Rivers,  Dams,  Progradation,  Sedimentation,  River 
mouth,  Fluvial  sediments.  Coastal  plains,  Geomor- 
phology.  Coastal  zone  management.  Braided 
streams.  Meanders,  Stream  discharge.  Sediment 
discharge.  Tides. 


The  coastal  plain  complex  on  the  noth  side  of  the 
Gulf  of  Patras,  Greece,  has  been  formed  from 
overiapping  deltas  of  the  Acheloos  and  Evinos 
Rivers.  This  paper  describes  the  growth  pattern  of 
the  delta  complx  and  the  sedimentary  facies  (su- 
baerial  delta  plain,  river  mouth,  beach,  tidal  flats, 
lagoons,  submarine  delta  platform,  and  pro-delta 
slope).  Upstream  channels  are  braided;  delta  chan- 
nels are  meandering.  Before  flood  regulation,  both 
rivers  had  a  high  water  discharge,  77%  of  annual. 
Two  dams,  built  on  the  Acheloos  in  1966  and  1969, 
have  changed  the  sediment  distribution  and 
growth  pattern  of  the  delta.  Former  annual  sus- 
pended sediment  dicharge  was  3-4  million  tons  and 
bed  load  discharge,  two  million  tons  in  the  Ache- 
loos. The  freshwater  muddy  plume  of  the  Ache- 
loos formerly  was  visible  up  to  15  km  offshore. 
Very  silty  sediments  are  found  within  a  few  km  of 
the  shore  and  clays,  further  offshore.  At  present, 
the  Acheloos  mouth  features  a  long  arcuate  emer- 
gent bar  formed  since  flood  control  construction. 
River  discharge  is  confined  to  two  channels  at 
either  end.  The  two  or  three  distributaries  former- 
ly present  within  I  km  of  the  mouth  of  the  Ache- 
loos have  disappeared.  Old  maps  and  aerial  photos 
allowed  tracing  of  progradation  and  erosion  at  the 
river  mouth.  Flood  control  has  greatly  reduced 
these  processes.  The  Evinos  mouth  is  shoal  and  has 
no  emergent  bar.  (Cassar-FRC) 
W8 1-04976 


GRAVEL  FABRIC  IN  A  SUB-HIMALAYAN 
BRAIDED  STREAM, 

Delhi  Uni.  (India). 

S.  K.  Tandon,  and  R.  Kumar. 

Sedimentary  Geology,  Vol  28,  No  2,  p  133-152, 

1981.  13  Fig,  2  Tab,  19  Ref 

Descriptors:  'Sedimentology,  'Gravel,  'Braided 
streams.  Streams,  Particle  shape.  Particle  size, 
Chakki  River,  India,  Sediment  distribution. 

A  modern  braided  stream,  Chakki  River,  in  the 
Beas  River  system,  India,  was  investigated  to  pro- 
vide information  for  understanding  deposition 
processes  in  the  deformed  Upper  Tertiary  Siwalki 
formations  of  the  Himalayan  molassic  phase.  The 
imbrication  of  AB  planes  reveals  a  close  corre- 
spondence with  channl  direction,  deviations 
seldom  exceeding  30  degrees.  At  some  locations 
large  deviations  are  caused  by  increases  in  sinuo- 
sity and  existence  of  subsidiary  channels.  A  cur- 
rent-normal mode  exists  for  the  A-axis  orientation 
data.  Bimodal  distributions  are  recognized  and  at- 
tributed to  shifting  flow  conditions.  The  range  in 
mean  values  of  the  dip  of  AB  planes  is  between 
22.6  and  37.6  degrees,  and  the  mean  values  of 
plunge  of  the  A-axis  vary  from  2.9  to  13.2  degrees. 
There  is  a  marked  decrease  in  plunge  of  the  A-axis 
in  the  downstream  direction  of  the  river,  but  the 
dip  of  AB-planes  shows  no  systematic  variation  in 
the  section  of  river  studied.  Particle  size  versus 
orientation  analysis  shows  a  strong  upcurrent  im- 
brication, independent  of  size.  A  particle  shape 
versus  orientation  approach  shows  that  the  A-axis 
orientation  is  independent  of  particle  shape.  Both 
the  bladed  and  tabular  particles  show  a  strong 
upcurrent  imbrication,  with  deviations  of  up  to  30 
degrees  from  the  channel  trend.  The  A-axis  lies 
almost  normal  to  the  channel  trend  in  most  cases. 
(Cassar-FRC) 
W8 1-04983 


COASTAL     AND     NEAR-SHORE     CHANGES 
CORRELATED    WITH    DIE-BACK    IN    EEL- 
GRASS  (ZOSTERA  MARINA,  L.), 
Aarhus  Univ.  (Denmark).  Lab.  of  Physical  Geog- 
raphy. 

C.  Christiansen,  H.  Christoffersen,  J.  Dalsgaard, 
and  P.  Nornberg. 

Sedimentary  Geology,  Vol  28,  No  3,  p  163-173, 
1981.  6  Fig,  1  Tab,  26  Ref 

Descriptors:  'Sea  grasses,  'Coastal  morphology, 
'Sediment  transport.  Sand,  Marine  plants,  Aquatic 
plants.  Sedimentation,  Rooted  aquatic  plants, 
Kyholm,  Denmark,  Harbors. 

The  decline  of  eel  grass  (Zostera  marina  L.)  due  to 
higher  water  temperatures  and  resulting  destruc- 
tion by  fungi  and  bacterial  diseases  was  responsible 


for  alterations  in  coastal  morphology  in  the  harbor 
of  Kyholm,  Denmark.  According  to  analyses  of  1 
to  2  meter  sediment  cores  taken  in  conjunction 
with  studies  of  a  13th  century  shipwreck  in  the 
harbor,  progradation  and  reworking  of  the  sandy 
strata  occurred  during  2  periods  of  eel  grass  die- 
back  in  this  century.  Such  sediment  disturbances 
explain  the  sparseness  and  random  distribution  of 
archeological  finds  in  the  harbor.  Maps  from  1832 
to  1933  show  negligible  changes  in  the  coastline 
shape.  Marked  changes  took  place  between  1933 
and  1954.  During  this  time  the  coast  moved 
seawater  by  30  meters  and  small  coves  filled  with 
sand.  No  significant  shoreline  changes  took  place 
between  1954  and  1961,  during  which  eel  grass 
reestablished.  From  1961  to  1969  eel  grass  again 
declined  and  the  coastline  advanced  another  35 
meters  seaward.  No  substantial  changes  have  been 
observed  since  1969.  (Cassar-FRC) 
W81-04984 


PARTICLE  INTERACTIONS  IN  FJORD  SUS- 
PENDED SEDIMENT, 

Calgary  Univ.  (Alberta).  Dept.  of  Geology  and 

Geophysics. 

J.  P.  M.  Syvitski,  and  J.  W.  Murray. 

Marine  Geology,  Vol  39,  No  3/4,  1981.  15  Fie,  3 

Tab,  79  Ref 

Descriptors:  'Suspended  sediments,  'Sedimenta- 
tion, 'Flocculation,  'Fjords,  'Howe  Sound,  Brit- 
ish Columbia,  Turbidity,  Mixing,  Zooplankton, 
Glacial  sediments.  Stratification,  Water  currents. 

Sedimentation  of  glacially  and  fluvially  derived 
sediments  entering  a  fjord  was  investigated  in 
Howe  Sound,  British  Columbia.  The  surface-layer 
sediment  plume  moves  quickly  down  the  inlet 
while  slowly  mixing  with  marine  water.  Mixing 
and  diffusion  are  the  dominant  mechanisms  for 
sediments  to  enter  the  lower  marine  water.  During 
high  river  discharge  periods,  more  than  50%  of  the 
initial  suspended  load  leaves  the  fjord.  Several 
days  are  required  for  surface  particles  to  settle  to 
the  lower  marine  layer.  Five  particle  types  have 
been  identified:  sand  and  silt  grains  with  attached 
clay  particles,  clay  clasts  possibly  related  to  river 
mudballs,  zooplankton  fecal  pellets,  large  grain  and 
colloidal  floccules,  and  inorganic-biogenic  agglom- 
erates Water  stratification  and  currents  below  the 
surface  layer  are  indicated  by  variations  of  sedi- 
ment rates  and  size  distribution  between  levels  in 
the  water  column.  Bottom  resuspension  is  absent. 
Immature  clastic  sediments  intermixed  with  sili- 
ceous biogenic  fragments  deposit  in  fjords  receiv- 
ing large  amounts  of  glacial  runoff  A  hypothesis 
of  particle  interaction  in  Howe  Sound  suspended 
sediments  is  presented.  Flocculation,  aggregation, 
and  agglomeration  are  active.  (Cassar-FRC) 
W8 1-04985 


EXPERIMENTS  ON  NON-CHANNELLZED 
TURBIDITY  CURRENTS  AND  THEIR  DEPOS- 
ITS, 

Eidgenossische    Technische    Hochschule,    Zurich 

(Switzerland). 

S.  Luthi. 

Marine  Geology,  Vol  40,  No  3/4,  p  M59-M68, 

1981.  3  Fig,  16  Ref 

Descriptors:  'Turbidity  currents,  'Sedimentology, 
'Deposition,  Currents,  Particle  size.  Silt,  Quartz, 
Experimental  data. 

Laboratory  experiments  in  a  basin  10  x  6  x  1  meters 
showed  that  non-channelized  turbidity  currents 
produce  a  wide  flow  opening  angle  (about  90 
degrees),  and  rapid  dilution  of  the  current  with 
distance  takes  place.  The  thickness  of  the  deposit 
decreased  radially  away  from  the  source  (by  half 
for  each  meter  along  the  axis  and  more  rapidly  in  a 
lateral  direction),  resulting  in  tongue-shaped  iso- 
pachs.  Mean  grain  diameter  decreased  with  dis- 
tance; lines  of  equal  grain  diameters  had  almost 
semi-circular  shapes;  and  sorting  improved  with 
distance.  Three  suspension  densities  of  quartz  silt 
were  used- 1.0070,  1.0238,  and  1.0675  grams  per  cu 
cm.  The  two  less-concentrated  suspensions  pro- 
duced slightly  wider  opening  angles  and  almost 
semi-circular  contours  of  the  moving  front  rather 
than  tongue-shaped  contours.   Bedforms  were  as 
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WATER  CYCLE— Field  2 


follows,  starting  closest  to  the  source:  non-depos  - 
tion,  parallel  lamination,  ripples  and  parallel  lami- 
nation. This  corresponds  w,th  the  B-C-D  division 
of  the  Bauma  sequence  for  turbidities.  The  A  divi- 
sion was  absent  because  the  initial  suspension  con- 
centration was  too  low.  The  E  division  was  lack- 
ing because  of  minimal  clay  fractions.  (Cassar- 
FRC) 
W81-04986 

CAESIUM  IN  THE  UP-ESTUARY  TRANSPORT 
OF  SEDIMENTS, 

Exeter  Univ.  (England).  Dept.  of  Geology. 
J.  R.  Merefield.  »^.<:  »;,«;<; 

Marine  Geology,  Vol  39,  No  3/4,  p  M45-M55, 
1981.4Fig,  4Tab,  20Ref. 

Descriptors:  *Sediment  transport  *Cesmm, 
•Barium,  'Strontium,  Heavy  metals,  Metals  Es- 
tuaries, Path  of  pollutants,  Teign  estuary.  Marine 
sediments.  Fluvial  sediments,  Saline-freshwater  m- 
terfaces.  Rivers,  Clays. 

Sources  of  sediments  are  identified  in  the  Teign 
estuary,  England,  using  trace  elements.  There  are 
three  zones  of  sediments:  river  (1.9  km  m  length), 
mixed  (5.5  km),  and  marine  (1.9).  Barium  derived 
from    past   mining    activities    characterizes    river 
input.  Concentrations  of  Ba  in  the  estuary  sedi- 
ments vary  between  91  and  6919  ppm.  Where  the 
Ba  values  reach  the  regional  threshold  of  350  ppm, 
the  lowest  limit   of  these   sediments   is  defined^ 
Strontium  from  skeletal  debris  marks  the  landward 
transport  of  marine-derived  sediments    Sr  ranges 
from  78  to  19  ppm  in  the  fraction  smaller  than  250 
micrometers,  decreasing  landward  from  the  mouth 
of  the  estuary.  Cesium  is  traced  to  estuarine  and 
coastal  outcrops  of  Permian  sandstones.  Cs  levels 
reach  a  maximum  of  85  ppm  in  the  mixed  sediment 
zone.  This  element  is  largely  present  in  the  clay 
fraction  (40-230  ppm)  and  argillaceous  lithic  mate- 
rial  (60-180   ppm).   Thus   Cs   could   be   a   useful 
marker    of  transport    of   argillaceous    sediments. 
(Cassar-FRC) 
W81-04987 

SANDY  HIGH-ENERGY  FLOOD  SEDIMENTA- 
TON--SOME  CRITERIA  FOR  RECOGNITION^ 
WITH  AN  EXAMPLE  FROM  THE  DEVONIAN 
OF  S.W.  ENGLAND, 

Reading    Univ.    (England).    Sedimentology    Re- 
search Lab. 
I.  P.  Tunbridge. 

Sedimentary  Geology,  Vol  28,  No  2,  p  79-95,  1981. 
9  Fig,  57  Ref 

Descriptors:  'Sedimentation,  'Alluvial  deposits, 
•Ephemeral  streams,  'Floods,  Sandstones,  Deposi- 
tion, Semiarid  lands.  Sedimentary  rocks,  Parallel 
lamination. 


) 


The  Trentishoe  Formation  (Hangman  Sandstone 
Group,  Middle  Devonian),  England,  shows  simi- 
larity to  disposition  patterns  produced  by  modern 
ephemeral  flows.  Coastal  outcrops  of  this  conti- 
nental-derived formation  expose  up  to  15  meters  ot 
parallel-laminated,  fine-grained  red  sandstones  in 
layers  up  to  1  meter  thick,  which  extend  laterally 
for  hundreds  of  meters.  Several  instances  of  the 
sequence-erosion  surface,  sparse  silt  clasts,  parallel 
laminations,  silt  drape-are  found,  suggesting  for- 
mation by  high  flow  stage  deposition  of  plane- 
bedded  sand,  followed  by  rapid  waning  of  flow 
with  silt  fallout  in  the  final  stages  of  the  fiood^ 
Modem  ephemeral  flows  in  semiand  regions  with 
sparse  vegetation  often  produce  sheet  floods  which 
spread   widely   over  the  landscape.   Many   sands 
deposited  by  such  action  are  almost  entirely  paral- 
lel-laminated, sometimes  thinning  to  ripple  cross- 
laminated  sands  at  the  margins.  These  patterns  are 
not  seen  in  deposits  from  perennial  streams.  Com- 
parison   with    descriptions    in    the    literature    of 
modem  flood  deposits  from  ephemeral  flows  sup- 
ports the  conclusion  that  ancient  parallel-laminat- 
ed,  sand-dominated    alluvial    deposits   may    have 
been  produced  by  ephemeral  flows.  (Cassar-FRC) 
W8 1-04994 


2L.  Estuaries 

NUTRIENT  POOLS  OF  AN  ESTUARINE  ECO- 
SYSTEM-THE  BLACKWOOD  RIVER  ESTU- 
ARY IN  SOUTH-WESTERN  AUSTRALIA, 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany.  .  ,.  ^      u 

R.  A.  Congdon,  and  A  J.  McComb.  ^,, 

Journal  of  Ecology,  Vol  68  No  1,  p  287-313, 
March,  1980.  11  Fig,  15  Tab,  39  Ref 

Descriptors:  'Nutrients,  'Vegetation,  *Nitrogen 
compounds.  Phosphorus  compounds.  Sediments 
Estuaries,  Blackwood  River,  'Australia,  Aquatic 
life.  Salinity. 

Nutrient  cycling  was  studied  in  the  Blackwood 
River  estuary,  Australia,  which  contains  nearly 
fresh  water  in  winter  and  stratified  saline  water  m 
summer.  Nutrient  levels  in  the  water  are  low  in 
summer  and  significantly  higher  in  winter.  The 
highest  inorganic  phosphorus  concentration  m 
water  was  14  micrograms  per  liter,  much  lower 
than  that  in  many  other  estuaries.  Ratios  of  nitrate- 
N  to  orthophosphate-P  ranged  from  56:1  in  July  to 
19- 1  in  August.  The  sediments  were  nutrient-nch. 
The  bird  population  probably  contributes  nutrients 
to  the  system  via  fecal  material  and  disturbing 
sediments.  Nitrogen  fixation  occurs  in  many  of  the 
estuary  ecosystems.  A  major  pool  of  nutrients  is 
the  marginal  vegetation  which  releases  nutrients  to 
the  system  upon  decay.  (Cassar-FRC) 
W8 1-04651 

RFSIITTS  AND  EVALUATION  OF  A  PILOT 
PRIMARY  MONITORING  NETWORK,  SAN 
FRANCISCO  BAY,  CALIFORNIA,  1978, 

SScafSurvey;  Menlo  Park,  CA.  Water  Re- 

sources  Div.  c-  ij  -ia 

For  primary  bibliographic  entry  see  Field  7A. 
W81-04674 

GLUCOSE  EXCHANGES  IN  A  SALT  MARSH- 
ESTUARY:  BIOLOGICAL  ACTIVITY  AND 
CHEMICAL  MEASUREMENTS, 

Skidaway  Inst,  of  Oceanography,  Savannah,  OA. 
R.  B.  Hanson,  and  J.  Snyder.  ,,  ,  ^^  vj„  ,  „ 
Limnology  and  Oceanography,  Vol  25,  No  4,  p 
633-642,  July,  1980.  7  Fig,  2  Tab,  16  Ref 

Descriptors:  'Glucose,  'Salt  marshes,  'Phyto- 
plankton.  Bacteria,  Seasonal  variation.  Estuaries, 
Marshes,  Tidal  marshes,  Duplin  River,  Sapelo 
Island,  Doboy  Sound,  'Georgia,  Heterotrophic 
bacteria.  Aquatic  plants,  Benthic  fauna. 

Glucose   uptake   and   concentrations   were   deter- 
mined in  a  Spartina  alterniflora  salt  marsh  estuary, 
Duplin  River,  Sapelo  Island,  Georgia,  to  ascertain 
the  source  and  fate  of  glucose  in  the  system.  In  the 
marsh,  Spartina,  plankton,  and  benthic  algae  are 
the  obvious  sources  of  glucose.   In  the  estuary, 
phytoplankton  is  the  major  source.  In  the  river, 
microheterotrophs  (bacteria,  yeasts,  and  possibly 
some  algae)  are  the  major  glucose  users.  Concen- 
trations of  glucose  varied  along  the  length  of  the 
river,  with  the  tides,   and  with  the  seasons.   In 
summer,  mean  glucose  concentrations  showed  2 
gradients:  one  from  high  glucose  Doboy  Sound 
toward  the  transition  zone  and  a  second  from  tne 
high    glucose    headwaters   toward    the   transition 
zone   March  glucose  levels  were  higher  (5-20  mi- 
crograms per  liter)  than  August  levels  (1-10  micro- 
grams  per   liter).    Activity   in   the   3   micrometer 
fraction  decreased  from  Doboy  Sound  toward  the 
transitional  zone  and  increased  from  the  transition 
zone  toward  the  headwaters.  Little,  if  any,  glucose 
leaves  one  system  and  mixes  with  the  other  under 
stable  hydrological  conditions;  most  of  the  glucose 
is  recycled  within  each  system. 
W 8 1-04824 


Estuaries— Group  2L 

Journal  of  Phycology,  Vol  16,  No  3,  p  421-423, 
1980.  3  Fig,  17  Ref 

Descriptors:  'Growth  rates,  'Algae,  Brackish 
water.  Estuaries,  Light  penetration.  Temperature, 
Cultures,  Salinity,  Pseudopedinella,  Chrysophy- 
ceae,  'Chesapeake  Bay. 

Axenic  cultures  of  Pseudopedinella  pyriforme 
Carter  isolated  from  the  Chesapeake  Bay  showed 
maximum  growth  (0.9  doublings  per  day)  at  2.5 
parts  per  thousand  salinity,  571  microW  per  sq  cm, 
and  15C.  A  total  of  75  combinations  of  tempera- 
ture (5,  10,  and  15C),  salinity  (2-.5.  5,  7.5  10,  and  15 
parts  per  thousand)  and  white  light  (143,  285,  428, 
571  and  714  microW  per  sq  cm)  were  tested  A 
salinity  of  5  parts  per  thousand  produced  the  fas- 
test growth  at  most  light  intensities  up  to  428 
microW  per  sq  cm  and  temperatures  of  5  to  15C. 
(Cassar-FRC) 
W8 1-04839 

POPULATION  GENETICS  OF  SKELETON- 
EMA  COSTATUM  (BACILLARIOPHYCEAE) 
IN  NARRAGANSETT  BAY,  c  i,  ^i  „f 

Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 

J.  C.  Gallagher.  ... 

Journal  of  Phycology,  Vol  16,  No  3,  p  464-474, 
1980.  2  Fig,  5  Tab,  51  Ref 

Descriptors:  'Genetics,  'Diatoms,  'Population  dy- 
namics;  Algae  blooms,  Skeletonema,  Phytoplank- 
ton, Adaptation,  Estuaries,  Seasonal  vanation, 
'Narragansett  Bay,  Rhode  Island. 

Genetic  examination  of  the  diatom,  Skeletonema 
costatum,  showed  that  the  winter  bloom  popula- 
tion was  genetically  different  from  the  prevalent 
summer  bloom  population  of  the  same  species. 
Allozyme  banding  patterns  were  examined  tor  five 
enzyme  loci.  Although  the  blooms  had  distinct 
prevalent  forms,  they  were  not  genetically  homo- 
geneous. No  single  clone  was  representative  of  all 
the  populations.  No  year  to  year  vanation  in  fre- 
quency of  prevalent  forms  was  detected.  These 
genetically  different  diatoms  are  identical  in  form. 
Therefore,  differences  are  not  detectable  by  rou- 
tine cell  counts.  It  is  probable  that  the  annual 
phytoplankton  cycle  of  Narragansett  Bay  is  a  func- 
tion of  the  presence  of  an  array  of  genetically 
variable  populations  and  of  the  appropriate  envi- 
ronmental conditions  for  their  growth.  (Cassar- 
FRC) 
W8 1-04840 


GROWTH  RATES  OF  PSEUDOPEDINELLA 
PYRIFORME  (CHRYSOPHYCEAE)  IN  RE- 
SPONSE TO  75  COMBINATIONS  OF  LIGHT, 
TEMPERATURE  AND  SALINITY, 

Maryland  Univ.,  College  Park.  Dept^of  Botany. 
C.  R.  Ostroff,  E.  P.  Kadander,  and  S.  D.  Van 
Valkenburg. 


w 


SIMULATION  MODEL  OF  SKELETONEMA 
CITATUM  POPULATION  DYNAMICS  IN 
NORTHERN  SAN  FRANCISCO  BAY,  CALI- 
FORNIA, „    ,    ^. 

Geological  Survey,  Menlo  Park,  CA. 
J.  E.  Cloern,  and  R.  T.  Cheng.  ,,,,.,  vi    i 

Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  1, 
p  83-100,  1981.  10  Fig,  1  Tab,  45  Ref 

Descriptors:  'Simulation  analysis,  'Phytoplankton, 
'Population  dynamics,  Mathematical  models, 
Plankton,  Estuaries,  'San  Francisco  Bay,  Califor- 
nia. 

Since  phytoplankton  dynamics  govern  other  dy- 
namic properties  of  the  water  column  in  estuanes, 
it  is  necessary  to  understand  the  factors  regulating 
phytoplankton  productivity  and  biomass  in  order 
io  understand  estuaries  as  ecological  systems.  A 
numerical  model  was  developed  to  simulate  popu- 
lation dynamics  of  one  dominant  phytoplankton 
species,  Skeletonema  costatum,  in  the  northern  San 
Francisco  Bay  estuary.  The  model  was  developed 
in  order  to  test  hypotheses  concerning  mechanism 
regulating  phytoplankton  biomass  in  the  Bay,  to 
provide  initial  estimates  of  the  relative  magmtudes 
of  individual  processes  governing  phytoplankton 
dynamics  in  this  estuary,  to  assist  in  the  planning  ot 
field  studies,  and  to  lay  a  foundation  for  long-term 
development  of  realistic  ecosystem  models.  The 
model  is  formulated  around  a  conceptualization  of 
the  estuary  as  two  distinct  but  coupled  subsystems; 
a  deep  central  channel  and  lateral  areas  with  shal- 
low water  and  slow  circulation.  The  methods  used 
to  compute  convection  and  dispersion  in  the  chan- 
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Group  2L — Estuaries 

nel,  in  situ  phytoplankton  growth  and  death  rates, 
lateral  exchange  between  the  channel  and  the 
shoals,  and  estuarine  gravitational  circulation  are 
described.  The  results  of  application  of  the  model 
to  the  testing  of  hypotheses  about  mechanisms 
regulating  phytoplankton  population  dynamics  in 
the  Bay  are  discussed,  and  recommendations  for 
further  refinement  of  the  model  and  new  directions 
for  field  studies  are  presented.  (Carroll-FRC) 
W8 1-04893 


DYNAMICS,  DIFFUSION  AND  GEOMORPHO- 
LOGICAL  SIGNIFICANCE  OF  TIDAL  RESIDU- 
AL EDDIES, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  T.  F.  Zimmerman. 

Nature  (London),  Vol  290,  No  5807,  p  549-555, 
April,  1981.  4  Fig,  2  Tab,  45  Ref. 

Descriptors:  'Suspended  sediment,  'Tidal  cur- 
rents, *Geomorphology,  Eddies,  Sediment  trans- 
port, Water  currents,  Eddy  diffusion.  Tides. 

Tidal  residual  eddies  are  largely  explained  by 
qiiasi-two-dimensional  vorticity  dynamics  together 
with  coastal  geometry  and/or  bottom  morphology 
providing  tidal  vorticity  gradients.  Not  only  resid- 
ual currents  should  be  taken  into  account  in  residu- 
al sediment  transport,  but  also  the  nonlinearly  gen- 
erated higher  harmonics  in  the  tidal  velocity  field, 
known  as  over-tides.  However,  if  sediment  trans- 
port can  be  expressed  as  a  function  of  the  vertical- 
ly averaged  velocity,  this  may  not  be  a  serious  flaw 
of  the  quasi-two-dimensional  theory,  since  over- 
tides  appear  as  a  by-product  of  residual  current 
theory.  Thus  the  two-dimensional  approach  re- 
quires incorporation  into  the  theory  of  a  descrip- 
tion of  the  interaction  between  sea-bed  morphol- 
ogy and  the  tidal  current  regime.  This  theory 
could  be  used  to  explain  whether  bottom  morphol- 
ogy is  static  or  whether  it  may  shift  in  space  over 
time.  There  is  no  relevant  three-dimensional 
theory,  but  for  problems  of  suspended  sediment 
transport,  the  tidally  varying  vertical  distribution 
of  suspended  load  and  velocity  is  important  in 
producing  residual  transport.  Also,  veering  of  tidal 
and  residual  currents  near  sand  ridges  is  not  ex- 
plained by  a  two-dimensional  theory.  (Small-FRC) 
W8 1-04907 


ACCURACY  OF  AN  ESTUARINE  HYDRODYN- 
AMIC  MODEL  USING  SMOOTH  ELEMENTS, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  A.  Walters,  and  R.  T.  Cheng. 
Water  Resources  Research,  Vol  16,  No  1,  p  187- 
195,  February,  1980.  5  Fig,  4  Tab,  20  Ref 

Descriptors:  *Estuarine  environment,  *Hydrodyn- 
amics,  Estuaries,  Coasts,  Fluid  mechanics.  Flow 
characteristics,  'San  Francisco  Bay,  Boundary 
conditions,  *Model  studies.  Mathematical  models. 

Some  numerical  experiments  used  to  assess  the 
performance  of  an  estuarine  hydrodynamic  model 
were  designed  to  address  the  problem  of  how  to 
treat  boundary  conditions  at  open  or  shoreline 
boundaries,  by  using  smooth  curve-sided  elements 
at  all  shoreline  boundaries.  The  model  uses  mixed 
interpolation  and  was  developed  from  an  earlier 
model  of  King.  The  model  is  a  finite  element 
model  which  uses  triangular,  isoparametric  ele- 
ments with  quadratic  basis  functions  for  the  two 
velocity  components  and  linear  basis  functions  for 
water  surface  elevation  to  compute  shallow  water 
wave  motions.  The  accuracy  of  the  model  is  tested 
with  a  set  of  numerical  experiments  in  rectangular 
and  curvilinear  channels  with  constant  and  vari- 
able depth.  The  results  indicate  that  errors  in  ve- 
locity at  the  open  boundary  can  be  significant 
when  boundary  conditions  for  water  surface  eleva- 
tion are  specified.  Methods  are  suggested  for  mini- 
mizing these  errors.  The  results  also  show  that 
continuity  is  better  maintained  within  the  spatial 
domain  of  interest  using  the  smooth  curve-sided 
elements  at  shoreline  boundaries  than  when 
piecewise  linear  boundaries  are  employed.  A 
method  for  network  development  is  described 
based  on  a  continuity  criterion  to  gauge  accuracy. 
A  finite  element  network  for  San  Francisco  Bay, 
California,  is  used  as  an  example.  (Baker-FRC) 
W81-04917 


ESTIMATES  OF  VASCULAR  PLANT  PRI- 
MARY  PRODUCTION  IN  A  WEST  COAST 
SALTMARSH-ESTUARY  ECOSYSTEM, 

Oregon  Univ.,  Eugene.  Marine  Biology  Inst. 
J.  R.  Hoffnagle. 

Northwest  Science,  Vol  54,  No  1,  p  68-79,  Febru- 
ary, 1980.  3  Fig,  6  Tab,  23  Ref 

Descriptors:  'Salt  marshes,  *Plant  growth.  Vege- 
tation regrowth.  Plants,  Ecosystems,  Marshes, 
Tidal  marshes. 

Vascular  plant  primary  production  in  the  salt 
marshes  of  the  Coos  Bay  estuary  was  assessed  as  a 
first  step  toward  measuring  organic  detrital  influx 
into  the  estuary.  Monthly  samples  were  taken  in 
each  marsh  along  permanent  transect  lines  to  de- 
termine aerial  and  root  standing  crop  values.  When 
the  primary  production  values  were  being  assessed, 
estimations  were  made  of  death  due  to  shedding 
and  herbivory  and  included  in  these  assessments. 
The  greatest  productivity,  1200  g/sq/  m/year,  was 
evidenced  in  the  salt  marshes  with  a  predominance 
of  giant  bulrush,  Scripus  validus.  The  least  produc- 
tivity, 400  g/sq  m/year  was  demonstrated  in  dis- 
turbed marshes.  High  intermediate  characteristics 
were  noted  in  salt  marshes  with  a  predominance  of 
Carex  lyngbei  and  Distichlis  spicata.  Root  standing 
crop  values  appeared  quite  large,  at  20,000  g/sq  m. 
The  importance  of  this  plant  material  to  estuarine 
food  chains  should  be  investigated  in  future  stud- 
ies. (Baker-FRC) 
W8 1-04944 


DDT  CONTAMINATION  AT  WHEELER  NA- 
TIONAL WILDLIFE  REFUGE, 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 
Wildlife  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04962 


HYDRODYNAMICS  OF  A  TIDAL  CREEK- 
MANGROVE  SWAMP  SYSTEM, 

Australian   Inst,   of  Marine  Science,   Townsville. 
E.  Wolanski,  M.  Jones,  and  J.  S.  Bunt. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  4,  p  431-450,  1980.  14  Fig,  24 
Ref  * 

Descriptors:  *Hydrodynamics,  'Mathematical 
models,  *Tidal  rivers,  *Swamps,  Mangrove 
swamps.  Streams,  Flow  characteristics.  Flow  pat- 
tern. Coastal  marshes.  Coastal  waters.  Sediments, 
Evapotranspiration,  'Australia,  Missionary  Bay, 
Coral  Creek. 

Coral  Creek  is  a  tidal  creek  draining  extensive  and 
thickly  vegetated  tropical  mangrove  swamps  in 
Missionary  Bay,  Hinchinbrook  Island,  Australia. 
Although  the  creek  is  deep  and  shows  no  sign  of 
siltation,  the  large  sediment  load  in  the  coastal 
waters  has  resulted  in  extensive  siltation  of  the 
surrounding  sheltered  coastline.  A  mathematical 
model  was  used  to  successfully  simulate  the  hydro- 
dynamics of  the  tidal  creek-mangrove  swamps 
system.  The  model  showed  that  a  net  down-stream 
longitudinal  current  exists  through  the  swamps  and 
is  responsible  for  the  rapid  export  of  organic  detri- 
tus from  the  swamps  to  the  ocean.  Addition  of  a 
sediment  transport  model  demonstrated  that  the 
creek  is  self-scouring  only  because  of  the  presence 
of  surrounding  mangrove  swamps.  The  size  and 
geometry  of  the  creek's  drainage  channel  are  relat- 
ed to  vegetation  density  in  the  swamps.  A  positive 
longitudinal  gradient  in  salinity  results  from  evapo- 
transpiration from  mangroves  in  the  creek  and 
from  the  absence  of  a  freshwater  discharge  into  the 
creek.  The  evapotranspiration  rate  in  the  swamp 
may  be  as  high  as  3  centimeters  per  day.  Residual 
currents  in  Missionary  Bay  are  clockwise,  explain- 
ing the  overall  pattern  of  scour  and  deposition  in 
the  Bay.  (Carroll-FRC) 
W8 1-04966 


CAESIUM  IN  THE  UP-ESTUARY  TRANSPORT 
OF  SEDIMENTS, 

Exeter  Univ.  (England).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2J 
W8 1-04987 


PLANKTONIC  BACTERIA  IN  THE  HUMBER 
ESTUARY;  SEASONAL  VARIATION  IN  POPU- 
LATION DENSITY  AND  HETEROTROPHIC 
ACTIVITY, 

Hull  Univ.  (England).  Dept.  of  Plant  Biology. 
E.  J.  Bent,  and  R.  Goulder. 

Marine  Biology,  Vol  62,  No  1,  p  35-45,  1981.  5  Fig 
2  Tab,  30  Ref 

Descriptors:  'Heterotrophic  bacteria,  'Seasonal 
variation,  'Suspended  solids,  Estuaries,  Bacteria, 
Humber  Estuary,  England. 

Bacterial  counts  and  heterotrophic  activity  in  the 
Humber  Estuary,  England,  varied  seasonally, 
being  low  in  summer  and  high  in  autumn  through 
spring.  The  density  of  attached  bacteria  (2.8  mil- 
lion per  ml  in  August,  1978,  to  40.7  million  per  ml 
in  January,  1978)  was  dependent  on  the  concentra- 
tion of  suspended  solids,  which  was  similarly  low 
in  summer  and  high  in  winter.  Densities  of  free 
bacteria  fluctuated  irregularly  (0.8  million  to  7.0 
million  per  ml)  and  showed  no  seasonal  pattern, 
being  independent  of  suspended  solids  concentra- 
tion. There  was  no  significant  correlation  between 
densities  of  free  bacteria  and  attached  bacteria. 
The  above  measurements  were  made  at  Hull  over 
a  two  year  period.  Investigations  at  Saltend  and 
Brough  over  a  one  year  period  showed  a  similar 
pattern  in  densities  of  attached  bacteria,  but  densi- 
ties were  less:  Saltend,  0.4  to  16.6  million  per  ml, 
and  Brough,  3.9  to  20. 1  million  per  ml.  Free  bacte- 
ria at  these  two  sites  also  fluctuated  irregularly. 
Values  were  1,4  to  5.2  million  per  ml  at  Saltend 
and  1.2  to  6.4  million  per  ml  at  Brough.  Total 
heterotrophic  activity  showed  seasonal  variations, 
low  in  summer,  high  in  winter,  at  Hull;  0.09  micro- 
grams per  liter  per  hour  were  found  in  June,  1978, 
and  6.1  micrograms  per  liter  per  hour  in  Novem- 
ber, 1979.  Activity  at  Saltend  and  Brough  showed 
no  seasonal  patterns,  probably  as  a  result  of  limita- 
tions of  data  rather  than  differences  in  sites. 
(Cassar-FRC) 
W8 1-04991 


SEASONAL  CHANGES  IN  INTERSTITIAL  SA- 
LINITIES AND  SEASONAL  MOVEMENTS  OF 
SUBTIDAL  BENTHIC  INVERTEBRATES  IN 
THE  ERASER  RIVER  ESTUARY,  B.C., 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

P.  M.  Chapman,  and  R.  O.  Brinkhurst. 
Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  1 
p  49-66,  1981.  8  Fig,  2  Tab,  39  Ref 

Descriptors:  'Interstitial  water,  'Benthic  fauna, 
'Seasonal  variation.  Salinity,  Seasonal  distribution. 
Estuaries,  'Eraser  River,  Canada,  'British  Colum- 
bia, Invertebrates,  Oligochaetes,  Polychaetes. 

A  series  of  six  sampling  stations  were  established  in 
the  Eraser  River  in  British  Columbia,  spaced  to 
encompass  the  whole  spectrum  from  seawater  to 
freshwater  regimes,  in  order  to  investigate  the 
seasonal  shifts  in  interstitial  salinity  and  the  corre- 
lation between  these  shifts  and  shifts  in  the  distri- 
bution of  benthic  infaunal  species.  The  subtidal 
benthic  fauna  in  the  salt-wedge  estuary  of  the 
Eraser  River  was  sampled  monthly  from  June  1977 
to  August  1978  in  mud  substrates  at  the  six  stations. 
The  study  results  show  that  the  interstitial  salinities 
do  not  follow  diurnal  salinity  variations  in  the 
overlying  water,  but  change  cyclically  at  all  sta- 
tions in  relation  to  river  flow.  This  cyclical  change 
results  in  seasonal  shifts  in  the  distribution  of  the 
subtidal  benthic  invertebrates.  Seasonal  shifts  were 
shown  to  occur  in  seven  species  of  oligochaetes 
and  three  polychaetes.  These  ten  species  com- 
prised over  25  percent  of  the  total  taxa  collected 
and  over  60  percent  of  the  total  individuals  collect- 
ed. Data  on  other  species  distributions  do  not 
conflict  with  the  hypothesis  of  cyclic  changes  re- 
lated to  seasonal  interstitial  salinities.  The  system 
of  the  occurrence  of  seasonal  faunal  shifts  appears 
to  be  stable  over  long  time  periods  and  to  be  a 
feature  of  salt-wedge  estuaries  in  general.  (Carroll- 
FRC) 
W8 1-05000 
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3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


MEMBRANE/WATER  DISTRIBUTION  AND 
DIFFUSION  OF  NICKEL  ION  IN  CELLULOSE 
ACETATE  MEMBRANES, 

Istituto  di  Recercha  suUe  Acque,  Bari  (Italy). 
G.  Mossa,  R.  Passino,  and  M.  Pegoraro. 
Desalination,    Vol    34,    No    1/2,    p    57-67,    July- 
August,  1980.  5  Fig,  1  Tab,  12  Ref. 

Descriptors:  •Desalination,  *Reverse  osmosis, 
•Membranes,  Membrane  processes.  Cellulose  ace- 
tate membranes.  Cellulose  acetate.  Diffusion, 
Nickel,  Ions. 

The  possibility  of  removing  metals  from  aqueous 
solutions  by  reverse  osmosis  (RO)  on  cellulose 
acetate  (CA)  membranes  was  investigated.  Practi- 
cal results  were  compared  with  Glueckauf  s  physi- 
cal model  of  electrolyte  distribution.  NiS04  solu- 
tions with  concentrations  ranging  from  0.1  to  0.001 
M  were  used.  Values  of  diffusion  coefficients  were 
found  to  be  10  to  the  minus  13th  power  square 
centimeters  per  second  and  practically  independent 
of  salt  concentration.  The  distribution  coefficient 
data  varied  as  a  function  of  the  external  solution 
concentration  in  accordance  with  Anderson's 
treatment  of  electrolyte  sorption.  The  data  gath- 
ered from  this  experiment  are  in  satisfactory  agree- 
ment with  Glueckauf  s  physical  model  of  distribu- 
tion at  sufficiently  high  concentrations.  (Baker- 
FRC) 
W8 1-04803 


KEY  WEST  TAPS  THE  SEA, 

Public  Works,  Vol  112,  No  4,  p  66-67,  April,  1981. 
IFig. 

Descriptors:  •Reverse  osmosis,  *Desalination 
plants,  •Desalination,  Membrane  processes,  De- 
mineralization,  Drinking  water.  Water  treatment, 
Water  treatment  facilities,  Florida. 

A  reverse  osmosis  plant  leased  by  the  Florida  Keys 
Aqueduct  Authority  supplies  Key  West  with  an 
additional  three  mgd  of  drinking  water.  A  pipeline 
from  Florida  City  on  the  mainland  is  the  city's 
primary  water  supply  source.  The  plant  was  de- 
signed to  reduce  the  total  dissolved  solids  loading 
from  38,000  mg/liter  to  less  than  500  mg/liter.  A 
permeator  is  the  actual  mechanism  that  removes 
dissolved  solids  from  the  water.  Every  cylindrical 
permeator  contains  a  million  or  more  hollow  fibers 
which  act  as  filtering  membranes.  Dissolved  salts 
and  other  minerals  in  the  feedwater  are  continu- 
ously flushed  out  of  the  permeator  as  reject  water. 
The  permeator  has  removed  at  least  98.5%  of  the 
dissolved  solids.  Plastic  and  stainless  steel  are  used 
throughout  the  plant  to  resist  salt  water  corrosion. 
Post-treatment  of  the  water  includes  degasification 
to  remove  carbon  dioxide  and  hydrogen  sulfide, 
and  the  pH  is  adjusted  to  7.5  before  the  water  is 
stored.  (Small-FRC) 
W81-04814 


ON  THE  ECONOMICS  OF  DESALINATION 
OF  BRACKISH  HOUSEHOLD  WATER  SUP- 
PLIES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  ot 
Agricultural  Economics  and  Agricultural  Business. 
J.  T.  McGuckin,  and  R.  A.  Young. 
Journal  of  Environmental  Economics  and  Manage- 
ment, Vol  8,  No  1,  p  79-91,  March,  1981.  2  Tab,  16 
Ref 

Descriptors:  'Desalination,  *Brackish  water, 
•Economic  evaluation,  Saline  water,  Damage,  Do- 
mestic water.  Mathematical  models,  Financial  feas- 
ibility, Arkansas  Valley,  Colorado. 

A  model  for  salinity  reduction  is  formulated  and 
applied  to  three  communities  in  the  Arkansas 
Valley,  Colorado,  a  region  noted  for  its  highly 
saline    water    supply.    Chemical    constituents    in 


household  water  supplies  can  cause  economic 
damage  in  the  form  of  reduced  life  of  appliances 
and  pipes.  First,  it  is  demonstrated  that  the  tradi- 
tional partial  analysis  which  employs  a  single  van- 
able  optimization  is  incorrect  when  applied  to 
household  water  desalination.  Current  empirical 
data  necessary  to  parametrize  a  salinity  reduction 
model  are  reviewed.  When  the  model  and  cost 
data  were  applied  to  three  communities,  the  analy- 
sis indicated  that  the  estimated  benefits  of  desalina- 
tion exceeded  costs  for  some  communities  with 
highly  saline  waters.  Thus,  desalination  is  feasible 
in  communities  with  populations  greater  than  5000 
persons  and  with  very  saline  (greater  than  1500 
TDS)  water  supplies.  Desalination  is  not  feasible 
when  estimates  of  salinity  damages  are  lower  than 
those  usually  made.  Further  research  is  needed  to 
determine  the  real  extent  of  salinity  damages. 
(Small-FRC) 
W8 1-04862 

TREATMENT  BY  REVERSE  OSMOSIS  OF 
CERTAIN  SOLUTIONS  CONTAINING  TWO 
SOLUTES,  ONE  ORGANIC  AND  ONE  INOR- 
GANIC, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Chemical  Engineering. 

M.  J.  Clifton,  and  R.  T.  Fowler. 

Desalination,    Vol    34,   No    1/2,    p   25-34,   July/ 

August,  1980.  3  Fig,  1  Tab,  22  Ref 

Descriptors:  'Reverse  osmosis,  •Membrane  proc- 
esses, 'Solutes,  Desalinization,  Electrolytes,  Water 
treatment,  Osmosis,  Inorganic  compounds.  Organ- 
ic compounds. 

According  to  experimental  results  obtained  on  a 
commercial  membrane  module,  equations  describ- 
ing reverse  osmosis  treatment  of  single  solute  solu- 
tions were  applicable,  with  corrections,  to  solu- 
tions containing  both  an  ionic  and  a  nonionic 
solute.  The  combinations  of  solutes  used  were: 
sodium  nitrate-urea,  sodium  nitrate-glucose, 
sodium  sulfate-urea,  sodium  sulfate-urea,  sodium 
sulfate-glucose.  Some  solute-solute  coupling  was 
observed,  but  its  effect  on  the  flux  of  a  particular 
solute  was  never  more  than  10%  of  the  total.  In 
some  cases  a  negative  coupling  coefficient  was 
observed,  indicating  the  existence  of  a  slight  com- 
plexation  effect.  (Cassar-FRC) 
W81-04879 

3B.  Water  Yield  Improvement 

THE  UNDERWATERED  WEST.  OVERDRAWN 
AT  THE  WELL, 

D.  Sheridan. 

Environment,  Vol  23,  No  2,  p  6-13,  30-33,  March, 

1981.  1  Fig,  1  Tab,  34  Ref 

Descriptors:  'Arid  lands,  *Water  supply  develop- 
ment. Arid-zone  hydrology,  'Water  conservation. 
Water  demand.  Water  harvesting,  Agricultural  hy- 
drology. Desalination,  Cloud  seeding,  Irrigation 
water.  Overdraft. 

The  population  of  the  arid  regions  of  the  western 
United  States  has  probably  exceeded  the  areas' 
carrying  capacity  in  relation  to  water  supply.  More 
groundwater  has  been  pumped  out  of  the  ground 
for  use  in  irrigation  than  nature  has  put  back  in. 
Also,  the  damming  of  rivers  to  make  water  availa- 
ble on  demand  and  the  transporting  of  water  from 
abundant  areas  to  where  it  is  scarce  have  upset  the 
natural  hydrology  of  the  West.  Silt  deposits  from 
land  cultivation  have  increased  shorelines  and 
dried  up  lake  beds.  Three  federal  agencies  are 
presently  engaged  in  research  on  a  major  aquifer 
on  the  Southwest,  the  Ogallala.  The  Central 
Valley  project  authorized  by  Congress  in  1933 
encompasses  several  projects  to  increase  the  water 
supplies  of  California.  Interbasin  transfers  are  being 
investigated  as  a  possible  means  to  increase  water 
supplies  in  and  areas.  Other  technologies  being 
considered  which  are  still  in  the  planning  stage 
include  the  transport  of  Antarctic  icebergs  to  the 
California  coast,  the  desalination  of  seawater, 
cloud  seeding  and  soft  technologies  such  as  the 
conservation  of  irrigation  water  and  the  develop- 
ment of  salt-tolerant  crops.  Another  soft  technol- 


ogy under  investigation  is  the  modification  of 
vegetation  to  increase  water  runoff  while  support- 
ing livestock.  In  general,  nontechnical,  nonstruc- 
tural responses  to  the  West's  water  problem  have 
gained  little  support.  (Geiger-FRC) 
W8 1-04895 

3C.  Use  Of  Water  Of  Impaired 
Quality 

LONG-TERM  EFFECTS  OF  LAND  APPLICA- 
TION OF  DOMESTIC  WASTEWATER;  MESA, 
ARIZONA:  IRRIGATION  SITE, 

Stone  (Ralph)  and  Co.,  Inc.,  Los  Angeles,  CA. 
R.  Stone,  and  J.  Rowlands. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203144, 
Price  codes:  A 12  in  paper  copy,  AOl  m  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-061,  April,  1980.  264  p,  14  Fig,  36  Tab, 
185  Ref,  8  Append. 

Descriptors:  'Wastewater  irrigation,  'Leachates, 
'Groundwater  pollution,  'Land  disposal.  Bacterial 
analysis.  Wastewater  disposal,  Soil  contamination. 
Crop  yield,  Pathogens,  Nutrients,  Heavy  metals. 
Salts,  Flood  irrigation.  Furrow  irrigation,  Coli- 
forms. 

The  widespread  application  of  treated  wastewater 
for  irrigation  is  limited  primarily  by  certain  eco- 
nomic, technical   and  public  health   uncertainties 
about  the  impacts  of  such  use.  The  concentrations 
of  pathogens,  nutrients,  heavy  metals  and  salts  in 
soils,  groundwater,  and  crops  irrigated  with  sec- 
ondary-treated wastewater  were  compared  to  the 
concentrations  in  soils,  groundwater  and  crops  irri- 
gated with  conventional  water  supplies.  Test  and 
control  sites  at  Mesa,  Arizona,  were  selected  as 
case  studies  for  comparisons.  Both  sites  produced 
ensilage  or  other  crops  not  intended  for  human 
consumption.  The  control  site  was  furrow  irrigated 
and  the  test  site  was  flood  and  furrow  irrigated. 
Data  indicate  that  no  constituent  in  the  test  site 
leachate  was  significantly  different  from  the  con- 
trol site  leachate  at  50  cm  subsurface  depths,  and 
total  coliform,  magnesium  and  nickel  were  signifi- 
cantly lower  for  the   100  cm  test  site  leachate. 
Total  dissolved  solids  increased  in  the  leachate 
entering  the  upper  groundwater  at  both  sites.  The 
organic  content  in  the  effluent  as  indicated  by  the 
total  organic  carbon  and  total  and  fecal  coliform 
were  effectively  attenuated  by  percolation  through 
the  soil.  The  groundwater  samples  at  the  test  ex- 
ceeded water  quality  standards  more  often  than 
control  site  groundwater  for  total  coliform,  fluor- 
ides, and  arsenic;  they  exceeded  the  standards  less 
often  for  chloride  and  chromium.  Crop  yields  for 
barley,  sorghum,  and  wheat  were  similar  over  a  13 
year  period  on  the  test  and  control  sites.  The  total 
cost  of  the  crops  on  the  test  site  was  less  than  the 
cost  on  the  control  site  due  to  the  use  of  effluent  at 
no  cost  in  place  of  purchasing  potable  water  and 
fertilizer.  (Moore-SRC) 
W81-04714 


LYSIMETER  AND  FIELD  STUDIES  ON  LAND 
APPLICATION  OF  WASTEWATER  SLUDGES, 

Environmental  Protection  Service,  Buriington 
(Ontario).  ^  „ 

M.  D.  Webber,  Y.  K.  Soon,  and  T.  E.  Bates. 
Water  Science  and  Technology,  Vol  13,  No  2,  p 
Tor  905-917,  1981.  3  Fig,  3  Tab,  15  Ref 

Descriptors:  'Land  disposal,  'Crop  yield, 
'Groundwater  pollution,  Aluminum,  Iron,  Cal- 
cium, Alum,  Sludge,  Phosphorus,  Corn,  Wheat, 
Grasses. 

Results  obtained  during  1973  to  1977  from  field 
and  lysimeter  experiments  conducted  at  Burling- 
ton, Ontario  and  Guelph,  Ontario  are  reported. 
The  studies  were  made  to  determine  the  effects  on 
crop  yield  and  water  quality  of  groundwater  fol- 
lowing land  applications  of  sludges  containing  alu- 
minum, iron,  and  calcium.  The  wastewater  had 
been  treated  with  these  chemicals  as  alum  to 
remove  phosphorus.  Sewage  sludge  applications 
increased  the  yield  of  orchard  grass,  bromegrass, 
wheat   and   corn   to   the   same   levels   or   beyond 
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surpassing  those  achieved  using  commercial  fertil- 
izers. Even  with  sludge  applications  of  499  tonnes/ 
ha  dry  solids  there  was  no  reduction  in  this 
achievement.  These  results  indicated  that  the  appli- 
cation of  sludge  to  the  land  would  not  reduce  crop 
yield  or  quality  for  these  test  crops,  nor  would  it 
reduce  the  quality  of  the  groundwater.  (Baker- 
FRC) 
W8 1-04805 


PROVING  THE  BENEFITS  OF  LAND  DISPOS- 
AL OF  SLUDGE, 

Monroe  County  Div.  of  Pure  Waters,  Rochester, 

NY. 

T.  Quinn,  and  J.  Pitts. 

Public  Works,  Vol  112,  No  4,  p  60-63,  April,  1981. 

4  Tab. 

Descriptors:  *Land  disposal,  *Sludge,  Cost-benefit 
analysis,  Economic  aspects.  Cost  analysis.  Moni- 
toring, Crops,  Vegetation,  Wastewater  treatment 
facilities,  *Sludge  conditioning. 

Sludge  conditioning,  equipment  required,  proce- 
dure and  frequency  of  monitoring  pollutants,  types 
of  crops  planted  and  analysis  of  crops  and  soil  are 
discussed,  as  they  relate  to  experiences  gained  at 
the  Northwest  Quadrant  plant,  situated  in  the 
northwest  corner  of  Greece,  New  York.  This  plant 
is  designed  to  treat  15  mgd  and  has  a  present 
average  flow  rate  of  12.6  mgd.  The  operation 
results  in  12  tons  of  sludge  per  day  on  a  dry  solids 
basis.  The  flow  scheme  involves  mechanical 
screening  and  grit  removal,  primary  settling,  acti- 
vated sludge  treatment  followed  by  secondary  set- 
thng,  addition  of  alum  for  phosphorus  removal, 
and  effluent  chlorination.  Effluent  is  discharged  to 
Lake  Ontario,  with  phosphorus  limited  to  1  milli- 
gram per  liter.  Land  application  was  approached 
as  an  alternative  to  year  round  sludge  incineration. 
The  method  used  allows  a  single  pass  to  be  made 
over  the  land  site,  during  which  sludge  cake  is 
aplied  in  a  uniform  layer,  plowed  under,  disked 
and  rolled  so  that  no  sludge  is  left  exposed.  A 
program  of  monitoring  surface  and  groundwater 
was  established  to  insure  that  no  environmental 
damage  was  resulting  from  the  sludge  applications. 
After  four  years  of  experience  in  comparing  meth- 
ods this  pilot  project  has  been  both  economically 
and  environmentally  justified.  Overall  results  sug- 
gest that  a  saving  of  $180,000  in  fuel  oil  costs  over 
the  3-yr  period  has  been  realized.  (Baker-FRC) 
W81-04818 


A  MODEL  FOR  OPTIMAL  IRRIGATION 
SCHEDULING  WITH  SALINE  WATER, 

Hebrew    Univ.,    Rehovoth    (Israel).    Agricultural 
Economic  Research  Center. 
D.  Yaron,  E.  Bresler,  H.  Bielorai,  and  B.  Harpinist. 
Water  Resources  Research,  Vol  16,  No  2,  p  257- 
262,  April,  1980.  2  Fig,  44  Ref 

Descriptors:  'Model  studies,  'Irrigation,  Irrigation 
design.  Irrigation  engineering,  'Impaired  water 
use.  Irrigation  programs,  Semiarid  lands,  Arid 
lands,  Saline  soils,  Sahnity,  Soil  moisture  deficien- 
cy. 

A  short  run  dynamic  programming  model  is  pre- 
sented for  optimal  scheduling  of  irrigation  with 
water  of  varying  salinity  levels  and  soil  salinity 
parameters.  The  use  of  this  model  should  allow 
one  to  determine  whether  a  preplanting  leaching 
should  be  applied  and  in  what  amount,  given  the 
initial  soil  salinity.  The  model  should  also  allow 
one  to  determine  the  optimal  irrigation  scheduling, 
the  combination  of  quantities  and  the  timing  during 
the  entire  irrigation  season.  The  application  of  the 
model  to  optimal  scheduling  of  irrigation  with 
saline  water  to  sorghum  crop  is  described.  The 
area  where  the  model  was  tested  was  the  Gilat 
semiarid  area  of  Israel.  Since  computer  simulation 
of  the  water-soil-crop  system  is  considerably 
cheaper  than  field  experiments,  it  can  be  used  as  a 
means  for  screening  irrigation  policies  to  help 
decide  on  more  expensive  and  more  reliable  field 
experiments  to  follow.  One  refinement  suggested 
for  the  model  is  to  refer  to  distinct  soil  layers  such 
as  30  cm  depth  for  each  layer,  and  to  compute  the 
moisture  and  salinity  for  each  layer.  (Baker-FRC) 
W81-04912 


SALT  TOLERANCE  OF  GLASSHOUSE- 
GROWN  MUSKMELON, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Dept.  of  Soil  and  Water. 

A.  Meiri,  and  Z.  Plant. 

Soil  Science,  Vol  131,  No  3,  p   189-193,  March, 

1981.2Fig,  6Tab,  7Ref 

Descriptors:  'Drip  irrigation,  'Salt  tolerance, 
'Crop  yield.  Saline  water,  Irrigation  water,  Fruit 
crops.  Water  pollution  effects. 

Drip  irrigation  of  muskmelons  (Cucumis  melo  L.) 
with  5  concentrations  (EC-electrical  conductiv- 
ity-1.5  to  7.1)  of  saline  water  in  a  glasshouse 
suppressed  the  fruit  number,  weight,  netting,  and 
evapotranspiration  rate.  The  number  of  fruit  in- 
creases slightly  for  the  2.4  and  3.6  EC  water  and 
decreased  to  90%  for  the  7.1  EC  water.  Average 
fruit  weights  were  647  grams  for  the  1.5  EC  water 
to  525  grams  for  the  7.1  EC  water.  At  1.5  EC 
salinity  76%  of  the  fruits  were  netted  (marketable) 
and  at  7.1  EC,  57%.  The  ratio  of  soil  solution 
salinity  to  irrigation  water  salinity  decreased  as 
irigation  water  salinity  rose.  In  the  initial  growth 
stages  (first  1-2  months)  soil  water  salinity  was 
close  to  that  of  irrigation  water.  (Cassar-FRC) 
W8 1-04932 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


METHODS  OF  CONTROLLING  HUMAN  USE 
OF  A  LAKE., 

Bloomington  Water  Dept.,  IL. 
D.  W.  Ferguson. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lake  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  pIlO- 
113. 

Descriptors:  'Land  management,  'Water  supply, 
'Resources  management,  Leases,  Management 
planning.  Lake  restoration,  Multiobjectie  planning, 
Legal  aspects.  Property  boundaries.  Public  access. 
Shore  protection.  Public  lands.  Administrative  reg- 
ulations, Bloomington,  'Illinois,  Water  manage- 
ment. 

Bloomington's  water  supply  comes  from  two  man- 
made  lakes,  built  30  years  apart,  which  are  man- 
aged quite  differently.  One  lake  is  controlled  by 
city  employees;  the  other  has  minimal  city  control, 
but  instead  is  controlled  by  lease  agreement. 
Shoreline  area  around  Lake  Bloomington,  built  in 
1929-30  for  water  supply,  was  subdivided  and 
leased  for  99  years  with  strict  requirements  regard- 
ing shoreline  maintenance,  cleanliness  and  mainte- 
nance of  lots,  and  guidelines  for  septic  tank  and  tile 
drain  fields  for  the  lots.  All  leases  cease  at  a 
contour  line  which  is  five  feet,  vertically,  above 
the  spillway  overflow  elevation;  however,  the 
leaseholder  is  given  use  of  the  water.  The  threat  of 
lease  cancellation  sufficies  to  enforce  these  regula- 
tions, and  regular  city  garbage  collection  discour- 
ages lake  litter.  Boat  speeds  and  safety  features  are 
monitored  by  a  special  security  officer  employed  at 
the  lake.  Lake  Evergreen,  on  the  other  hand,  was 
built  in  1968-71  with  no  shore  leases.  Instead,  there 
is  a  park  area  with  nature  trails,  a  swimming  area, 
and  public  campgrounds.  Both  County  and  City 
officials  maintain  and  regulate  lake  use,  as  it  is 
managed  under  a  lease  agreement  with  the  County 
Parks  and  Recreation  Department.  As  a  result, 
when  water  supply  for  the  City  is  needed,  recrea- 
tion continues  without  interruption.  The  report 
concludes  that  both  methods  of  control  work  well 
and  are  appropriate  in  municipal  situations.  (Garri- 
son-Omniplan) 
W8 1-04755 


For  primary  bibliographic  entry  see  Field  8A. 
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A  CASE  HISTORY  STUDY  TO  DOCUMENT 
THE  EFFECTIVENESS  OF  WATER  USE  EFFI- 
CIENCY RESEARCH, 

New  Mexico  State  Univ.,  Las  Cruces. 
W.  Cunningham,  and  R.  P.  Herman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-240566, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
New  Mexico  State  University,  Report  No  133, 
May,  1981.  21  p,  7  Fig,  2  Tab.  OWRT-C-00075- 
T(No4023)(l),  14-34-0001-0423. 

Descriptors;  'Water  conservation,  'Water  use  effi- 
ciency, 'Irrigation  efficiency.  Research  programs. 
Federal  sponsored  programs.  Evaluations,  South- 
ern Plains,  'Furrow  diking.  Low  energy  precision 
application,  Drip  irrigation.  Benefit  analysis.  Effec- 
tiveness assessment. 

In  October  of  1979,  the  Office  of  Water  Research 
and  Technology  (OWRT)  asked  state  water  insti- 
tutes to  assess  the  effectiveness  of  OWRT  spon- 
sored research  and  to  develop  documented  case 
history  studies.  The  objective  of  the  project  was  to 
conduct  a  regional  analysis  of  the  effectiveness  of 
water  use  efficiency  research  in  the  Southern 
Plains.  Due  to  the  wide  scope  of  this  field,  the 
study  focused  on  two  specific  techniques  often 
used  together:  furrow  diking  and  low  energy  preci- 
sion application  irrigation  (LEPA).  The  study  con- 
cluded that  OWRT-sponsored  research  has  result- 
ed in  pratical  designs  for  these  two  water  and 
energy  saving  technologies.  It  found  that  the  deci- 
sion of  a  farmer  to  implement  a  technology  is 
based  primarily  on  positive  experiences  with  the 
techniques  on  neighboring  farms.  Low  initial  in- 
vestment technology  (furrow  diking)  was  found  to 
spread  rapidly  compared  to  technology  with  a 
higher  initial  cost  (LEPA).  The  sponsored  re- 
search was  found  to  be  cost  effective  since  the 
total  federal  investment  in  research  to  develop 
these  systems  represents  less  than  0.01  percent  of  a 
conservative  estimate  of  the  savings  from  using 
them. 
W8 1-04662 


3F.  Conservation  In  Agriculture 


METHODOLOGY  FOR  OPTIMIZATION  OF 
AN  IRRIGATION  SYSTEM  WITH  STORAGE 
RESERVOIRS, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 


A  REGIONAL  ASSESSMENT  OF  THE  ECO- 
NOMIC AND  ENVIRONMENTAL  BENEFITS 
OF  AN  IRRIGATION  SCHEDULING  SERVICE, 

Economics,    Statistics   and   Cooperative   Service, 

Washington,  DC.  Natural  Resources  Economics 

Div. 

M.  J.  English,  G.  J.  Horner,  G.  T.  Orlob,  J. 

Erpenbeck,  and  M.  Moehlman. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80- 192404, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-063,  April,  1980.  124  p,  30  Fig,  27  Tab,  44 

Ref,  1  Append.  EPA-IAG-D6-0121. 

Descriptors:  'Irrigation  efficiency,  'Scheduling, 
'Environmental  effects,  'Cost  analysis,  'Water 
use.  Benefits,  Computers,  Model  studies.  Simula- 
tion, Deep  percolation. 

Irrigation  scheduling  is  a  technique  for  systemati- 
cally determining  the  proper  date  and  quantity  of 
each  irrigation  in  individual  fields.  This  technique 
is  presently  being  used  in  the  western  United  States 
to  assist  farmers  in  planning  irrigations.  However, 
the  advantages  and  disadvantages  of  an  irrigation 
scheduling  service  have  not  been  clearly  estab- 
lished. The  analytical  procedure  developed  for  de- 
termining the  benefits  of  an  irrigation  scheduling 
service  for  this  project  required  both  field  data  and 
simulation  modeling.  The  study  area  was  the  A 
and  B  Irrigation  District,  a  76,800  acre  district 
located  on  the  Snake  River  in  southern  Idaho. 
Although  the  A  and  B  Irrigation  District's  average 
water  use  is  relatively  efficient,  there  is  substantial 
variability  in  scheduling  practices  of  individual 
farmers.  An  irrigation  scheduling  service  operating 
in  the  district  could  produce  important  environ- 
mental and  economic  benefits,  but  the  benefits 
would  vary  from  one  farmer  to  another.  The  po- 
tential reduction  in  irrigation  costs  would  pay  the 
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;ost  of  a  scheduling  service  in  most  instances. 
Substantial  reductions  m  total  water  use  and  deep 
)ercolation  could  be  brought  about  with  the  use  of 
in  irrigation  scheduling  service.  The  potential 
)enefits  of  a  scheduling  service  can  be  largely 
lullified  by  deviations  from  the  prescribed  irriga- 
ion  schedule  in  terms  of  timing  and  quantity  of 
water  applied.  (Moore-SRC) 
iV8 1-04722 

CONTROLLED  THRUST  OSaLLATlNG 
SPRINKLER, 

R.A.Rodriguez.  .  „  c 

LJS  Patent  No  4,221,333,  14  p,  17  Fig,  6  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  2,  p  505,  September  9,  1980. 

Descriptors:  'Patents,  *Sprinkler  irrigation,  ♦Ap- 
plication equipment.  Irrigation  practices,  Irrigation 
efficiency,  Irrigation  operation  and  maintenance. 

A  sprinkler  having  low  internal  resistance,  to  allow 
its  operation  at  low  fluid  pressures  and  which  can 
irrigate  varying  wedge-shaped  portions  of  land, 
alternately  pivots  about  a  vertical  axis.  Means  con- 
tained within  the  sprinkler  cause  the  expulsion  of 
water  under  pressure,  first  from  one  tangentially 
mounted  nozzle,  and  next  through  an  opposed  but 
commonly  aligned  tangentially  mounted  nozzle. 
The  torque  generated  by  the  alternating  expulsion 
effects  the  rotation  of  the  sprinkler  first  in  one 
angular  direction,  and  then  in  an  opposite  angular 
direction.  Buffing  means  is  provided  to  limit  the 
speed  of  angular  rotation.  (Sinha-OEIS) 
W81-04742 

METHOD  OF  AND  SYSTEM  FOR  UNDER- 
GROUND IRRIGATION, 

World  Seiko  Kabushiki  Kaisha,  Nagaoka  (Japan). 

(Assignee). 

K.  Saburi.  ,  „  ^ 

U.S.  Patent  No  4,221,501,  12  p,  14  Fig,  11  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  998,  No  2,  p  562,  September  9,  1980. 

Descriptors:  *Patents,  'Irrigation  systems,  'Sub- 
surface irrigation.  Application  equipment,  Irriga- 
tion practices.  Capillary  action. 

At  least  one  hollow  water  permeable  member  is 
embedded  in  soil  to  be  irrigated.  The  water  perme- 
able member  includes  a  wall  having  fine  capillary 
pores.  A  supply  source  of  water  is  maintained  at  a 
negative  water  pressure.  A  feed  pipe  connects  the 
supply  source  of  water  to  the  interior  of  the  water 
permeable  member.  Water  passes  through  the  feed 
pipe  to  the  water  permeable  member  and  perme- 
ates through  the  capillary  pores  into  the  surround- 
ing soil  by  means  of  a  pressure  difference  between 
the  negative  water  pressure  of  the  supply  source 
and  the  lower  negative  pressure  within  the  soil 
resulting  from  the  degree  of  absorptivity  of  the 
soil.  (Sinha-OEIS) 
W8 1-04744 


SUB-SURFACE  IRRIGATION  CHANNEL, 

For  primary  bibliographic  entry  see  Field  8A. 
W81-04745 


WATER  RESOURCES  PLANNING  FOR  IRRI- 
GATION SYSTEMS, 

Technical  Univ.  of  Prague  (Czechoslovakia). 
For  primary  bibliographic  entry  see  Field  6A. 
W8 1-04782 


THE  UNDERWATERED  WEST.  OVERDRAWN 
AT  THE  WELL, 

For  primary  bibliographic  entry  see  Field  3B. 
W81-04895 


A  DYNAMIC  MODEL  OF  CORN  YIELD  RE- 
SPONSE TO  WATER, 

Kansas  Agricultural  Experiment  Station,  Manhat- 
tan. 

T.  H.  Morgan,  A.  W.  Biere,  and  E.  T.  Kanemasu. 
Water  Resources  Research,  Vol  16,  No  1,  p  59-65, 
February,  1980.  8  Fig,  1  Tab,  13  Ref. 


Descriptors;  *Crop  yield,  'Water  stress,  Irngation, 
'Corn,  Water  shortage.  Water  loss.  Water  scarcity. 
Agriculture,  Irrigation  design,  'Irrigation  prac- 
tices. Management,  Water  management. 

A  dynamic  model  of  corn  yield  response  to  daily 
available  soil  moisture  is  presented.  The  model 
measures  crop  response  by  incorporating  certain 
physiological  knowledge  of  the  plant.  Thus  it  does 
not  require  a  prohibitively  large  number  of  obser- 
vations to  estimate  the  response  function.  It  is  a 
dynamic  growth  and  development  model  based  on 
present  knowledge  of  plant  growth  and  develop- 
ment and  of  plant  response  to  water  stress.  The 
model  does  not  deal  with  the  impact  of  soil  fertility 
on  plant  response  to  water  stress.  With  the  estimat- 
ed model  it  is  possible  to  simulate  the  corn  yields 
for  various  irrigation  schedules.  The  simulations 
demonstrate  the  sensivitity  of  the  model  to  the 
timing  of  irrigations.  The  model  has  at  least  two 
applications;  first  to  analyze  presently  used  irriga- 
tion practices,  and  second  to  analyze  dryland  crop- 
ping strategies  where  rainfall  patterns  are  known  in 
a  stochastic  sense.  Use  of  the  method  for  schedul- 
ing irrigation  should  provide  improved  informa- 
tion on  the  marginal  value  of  water  to  be  used  in 
forming  water  management  policy.  (Baker-FRC) 
W81-04918 

ON-FARM  WATER  MANAGEMENT  FOR 
RURAL  DEVELOPMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural Engineering. 

W.  Clyma,  M.  K.  Lowdermilk,  and  D.  Lattimore. 
Agricultural  Engineering,  Vol  62,  No  2,  p  14-15, 
February,  1981. 

Descriptors:  'Model  studies,  'Irrigation  efficiency, 
'Farm  management,  Farming,  Irrigation,  Rural 
areas.  Developing  countries,  Planning,  Water  man- 
agement. 

A  three-phase  development  model  was  developed 
to  improve  irrigation  systems  around  the  world. 
The  three  basic  phases  are:  problem  identification, 
development  and  assessment  of  solutions,  and  im- 
plementation of  solutions  at  the  farm  level.  In 
Pakistan  the  government  organized  a  $40  million 
on-farm  water  management  program  to  implement 
the  package  of  solutions  developed  and  tested  on 
small  farms  in  the  Punjab.  The  development  model 
was  used  with  an  interdisciplinary  team  of  special- 
ists including  agricultural  engineers,  agronomists, 
sociologists,  and  economists.  The  Pakistan  pro- 
gram has  proved  so  successful  that  less  and  less 
incentive  has  to  be  offered  to  get  farmers  to  par- 
ticipate. Utilizing  the  model  to  design  and  imple- 
ment a  farm  water  management  program  in  Egypt 
has  also  proved  successful  in  defining  problems 
and  developing  solutions.  Problems  such  as  non- 
level  fields,  enormous  water  losses  in  on-farm  de- 
livery systems,  and  poor  irrigation  practices  have 
been  found  in  every  developing  nation  where  the 
model  has  been  applied.  Thus,  the  role  of  the 
agricultural  engineer  has  been  a  large  one.  (Small- 
FRC) 
W8 1-04936 


nitrogen  fertilization  and  irrigation  water  level. 
Maximum  yield  occurred  with  120  kg/ha  nitrogen 
addition  and  with  irrigation  at  50%  available  soil 
water.  Irrigation  at  50%  available  soil  water  result- 
ed in  the  greatest  yield/cm  of  water  use  by  the 
crop,  while  consumptive  use  of  water  was  at  a 
maximum  when  irrigation  was  applied  at  75% 
available  soil  water.  (Geiger-FRC) 
W8 1-04963 


WATER  USE  AND  WHEAT  YIELDS  IN 
NORTHERN  INDIA  UNDER  DIFFERENT  IR- 
RIGATION REGIMES, 

Central  Soil  and  Water  Conservation  Research  and 
Training  Inst.,  Dehra  Dun  (India). 
G.  Singh,  P.  N.  Singh,  and  L.  S.  Bhushan. 
Agricultural  Water  Management,  Vol  3,  No  2,  p 
107-114,  1980.  4  Fig,  3  Tab,  11  Ref 

Descriptors:  'Irrigation  practices,  'Fertilizers, 
'Crop  yield,  Irrigation  water,  Soil  water,  'Wheat, 
Triticum  aestivum.  Available  water,  Nitrogen, 
Field  tests,  India. 

A  three  year  field  investigation  was  carried  out  in 
Northern  India  to  examine  the  effects  of  variable 
fertilization  and  irrigation  scheduling  on  the  yield 
of  wheat  (Triticum  aestivum  L.).  Irrigation  was 
scheduled  according  to  cumulative  pan  evapora- 
tion, with  irrigations  given  at  25,  50,  and  75% 
available  water  in  the  top  60  cm  soil  profile.  Fertil- 
izer was  applied  at  rates  of  0,  60,  and  120  kg/ha 
nitrogen.  Wheat  yield  was  significantly  affected  by 


15 


YIELD  RESPONSE  OF  A  SEMI-DWARF 
WHEAT  VARIETY  TO  IRRIGATION  OF  A 
CALCAREOUS  BROWN  FLOOD  PLAIN  SOIL 
OF  BANGLADESH, 

Institute  of  Nuclear  Agriculture,  Mymensingh 
(Bangladesh).  ,        ,  ^ , 

S.  M.  Rahmn,  S.  U.  Talukdar,  A.  K.  Kaul,  and  M. 
R.  Biswas. 

Agricultural  Water  Management,  Vol  3,  No  3,  p 
217-225,  1980/1981.  2  Fig,  3  Tab,  13  Ref 

Descriptors:  'Irrigation  efficiency,  'Crop  yield, 
•Wheat,  Irrigation  requirements,  'Bangladesh,  Soil 

water. 

Since  wheat  is  a  new  crop  in  most  of  Bangladesh, 
farmers  have  not  yet  learned  the  optimum  time  for 
irrigation  nor  the  proper  amount  of  water  to  use  on 
this  crop.  This  study  was  designed  to  develop  an 
irrigation  schedule  for  wheat  in  relation  to  soil 
water  depletion  and  to  evaluate  the  effects  of  irri- 
gation at  critical  growth  stages  on  crop  yield  and 
water  use  efficiency.  Field  studies  were  conducted 
on  a  calcareous  brown  flood  plain  soil  and  used  a 
randomized  block  design  experiment  with  eight 
irrigation  treatments  applied  at  critical  growth 
stages.  The  yield  of  the  semi-dwarf,  high  yielding 
wheat  variety  was  highest,  and  the  irrigation  effi- 
ciency at  the  maximum,  when  two  irrigations  total- 
ling 9.5  centimeters  were  applied  at  tillering  and 
booting  stages.  No  additional  increase  in  yield  re- 
sulted from  a  third  irrigation.  The  soil  water  con- 
tent deficit  from  the  field  capacity  level  was  used 
to  determine  the  quantity  of  irrigation  water  ap- 
plied. The  lowest  grain  yields  were  obtained  in 
treatments  consisting  of  no  irrigation  or  only  one 
irrigation  at  the  grain-filling  stage.  The  various 
irrigation  treatments  resulted  in  yield  increases 
over  no  irrigation  ranging  from  21  to  92  percent. 
The  depletion  of  soil  water  was  found  to  increase 
as  the  amount  of  irrigation  water  increased.  The 
study  results  indicate  that  the  percent  yield  levels 
of  wheat  in  Bangladesh  can  easily  be  increased  by 
50  to  100  percent  by  irrigating  with  only  one-third 
to  one-half  of  the  water  currently  being  used, 
provided  that  it  is  scheduled  and  managed  effi- 
ciently. (Carroll-FRC) 
W8 1-04964 

MAKING  PERU'S  DESERTS  BLOOM. 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-04990 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 

OPTIMAL  MIX  OF  ADJUSTMENTS  TO 
FLOODS,  ,     <.  ,   . 

Purdue  Univ.,  Lafayette,  IN.  School  of  Industrial 
Design.  ^  ._, 

T.  L.  Morin,  W.  L.  Meier,  Jr.,  and  K.  S.  Nagaraj. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-240533, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Purdue  University  Water  Resources  Research 
Center  Technical  Report  No  139,  June,  1981.  96  p, 
4  Fig,  1  Tab,  119  Ref,  2  Append.  OWRT  B-109- 
IND(l). 

Descriptors:  'Flood  damage,  'Flood  plain  man- 
agement, 'Dynamic  programming,  'Flood  control. 
Flood  plain  zoning.  Flood  proofing,  Flood  insur- 
ance. Reservoirs,  Levees,  Flood-control  storage, 
Optimum  development  plans. 
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There  is  an  interest  in  developing  a  proceduring 
for  evaluating  the  'optimal'  mix  of  structural  and 
nonstructural  measures  for  the  mitigation  of  flood 
damages.  However,  determining  this  'optimal'  mix 
of  adjustments  is  very  difficult  as  a  consequence  of 
both  the  interdependence  between  the  structural 
and  nonstructural  measures  and  the  multitude  of 
feasible  combinations  of  structural  and  nonstruc- 
tural measures  which  must  be  considered  over  time 
and  space.  The  report  addresses  the  issue  of  devel- 
oping a  general  methodology  for  the  solution  of 
the  optimal  mix  of  adjustment  problem.  It  is  recog- 
nized that  the  overall  problems  has  an  underlying 
sequencing  nature  which  can  be  exploited  in  order 
to  use  a  dynamic  programming  solution  approach 
which  bears  distinct  similarities  to  the  sequencing 
approaches  used  in  electric  generation  planning 
problems.  Algorithmic  details  and  computational 
refinements  are  also  discussed.  In  particular,  an 
efficient  approach  is  developed  for  modifying  the 
exact  algorithm  so  as  to  provide  solutions  of  any 
desired  degree  of  optimality  with  reasonable  com- 
putational effort  using  some  newly  developed  re- 
sults on  a  posteriori  analysis.  Data  requirements 
and  implementation  details  are  also  discussed  and 
details  of  an  application  to  a  real-world  problem 
are  given. 
W81-04659 


URBAN  STORMWATER  MANAGEMENT  AND 
TECHNOLOGY:  CASE  HISTORIES, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  CA. 

W.  G.  Lynard,  E.  J.  Finnemore,  J.  A.  Loop,  and 

R.  M.  Finn. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-107153, 

Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/8-80-035,  August,  1980.  354  p,   121  Fig,   115 

Tab,  161  Ref 

Descriptors:  *Storm  runoff,  'Urban  runoff,  ♦Com- 
bined sewer  overflows,  *Water  storage, 
♦Wastewater  treatment.  Design  criteria,  Costs,  En- 
vironmental effects.  Erosion  control,  Flood  con- 
trol. Urban  areas,  Social  aspects,  Economic  as- 
pects. 

This  report  is  the  third  in  a  series  on  urban  storm- 
water  and  combined  sewer  overflow  management. 
It  presents  12  case  histories  representing  most 
promising  approaches  to  stormwater  control.  The 
case  histories  were  developed  by  evaluating  com- 
pleted and  operational  facilities  or  ongoing  demon- 
stration projects  that  have  significant  information 
value  for  future  guidance.  Essential  elements  of  the 
case  history  evaluations  cover  approch  methodolo- 
gy, design  considerations,  costs,  effectiveness,  and 
environmental  and  socioeconomic  impacts.  Eight 
of  the  case  histories  assess  Best  Management  Prac- 
tices (BMPs)  and  expand  the  data  base  on  source 
control  methodology,  focusing  principally  on  plan- 
ning and  storage  alternatives.  Special  consider- 
ations are  given  to  flood  and  erosion  control  meas- 
ures also  having  a  dual  benefit  of  stormwater  con- 
trol. The  project  sites  evaluated  are  Bellevue, 
Washington;  Montgomery  County,  Maryland; 
Lake  Tahoe,  California;  The  Woodlands,  Texas- 
Orange  County,  Florida;  San  Jose,  California- 
Middlesex  County,  Connecticut;  and  Boulder, 
Colorado.  The  remaining  four  case  histories  evalu- 
ate the  control  of  combined  sewage  overflows  and 
document  a  systems  approach  in  applying  unit 
process  alternatives.  The  effectiveness  and  unit 
costs  of  storage  and  treatment  processes  are  pre- 
sented, together  with  evaluations  of  areawide  and 
systemwide  integration  of  these  technologies.  Stor- 
age, the  key  element  of  an  integrated  approach, 
can  involve  storage/wet-weather  treatment  or 
storage/dry-weather  treatment,  or  both.  The  pro- 
ject sites  are  Seattle,  Washington;  Saginaw,  Michi- 
gan; Mount  Clemens,  Michigan;  and  Lancaster, 
Pennsylvania. 
W81-04711 


STREAM      MAINTENANCE      TO      REDUCE 
FLOODING, 

Decatur  City  Engineer,  IL. 

R.  W.  Hogue. 

Public  Works,  Vol  112,  No  4,  p  44-45,  April,  1981. 

3  Fig. 


Descriptors:  'Flood  control,  'Channel  improve- 
ment, Flood  protection,  Floodproofmg,  Headwa- 
ter control.  Flooding,  Floods,  Annual  floods. 
Stream  improvement,  Sangamon  River,  'Decatur, 
Ilhnois. 

Decatur,  Illinois,  frequently  experiences  flooding 
conditions  in  the  spring.  The  city  is  located  on  the 
Sangamon  River,  which  has  numerous  tributary 
creeks  and  streams.  A  preliminary  study  was  made 
of  the  two  creeks,  which  determined  that  both 
contained  massive  blockages  caused  by  both 
downed  trees  and  various  manmade  structures. 
The  numerous  dams  created  over  the  years  in  each 
creek  drastically  increased  the  flood  profile.  By 
removing  the  heavy  concentrations  of  debris  from 
the  channel,  by  clearing  stream  channels  of  all 
trees  which  could  impede  the  flow,  and  by  remov- 
ing manmade  obstacles  such  as  aerial  sewer  cross- 
ings, abandoned  bridges,  fences,  and  inadequate 
culverts,  it  was  felt  that  the  flood  profile  would  be 
significantly  lowered.  While  the  efforts  have 
proved  successful  for  the  present,  continued  main- 
tenance of  the  streams  is  essential.  (Baker-FRC) 
W8 1-04832 


THE  IMPACT  OF  SURFACE  MINE  RECLAMA- 
TION ON  HEADWATER  STREAMS  IN 
SOUTHWEST  VIRGINIA, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 
W.  J.  Matter,  and  J.  J.  Ney. 

Hydrobiologia,  Vol  78,  No  1,  p  63-71,  1981.  1  Fie, 
5  Tab,  36  Ref 

Descriptors:  'Strip  mines,  'Land  reclamation, 
'Stream  pollution.  Sedimentation,  Erosion,  Water 
pollution  effects,  Fish,  Benthic  fauna.  Coal  mines, 
Water  quality.  Invertebrates. 

Physicochemical  characteristics  and  the  state  of 
aquatic  biota  of  streams  in  strip  mining  impacted 
areas  reclaimed  by  soil  grading  and  seeding  with 
Sericea  Lespedeza  4-7  years  previously  were 
closer  to  those  of  streams  in  mining  areas  aban- 
doned without  reclamation  than  to  those  in  a  non- 
impacted  (reference)  stream.  Data  is  presented  in 
the  following  order:  parameter,  reference  stream,  2 
streams  in  a  land  reclaimed  area,  and  2  streams  in 
an  abandoned  unreclaimed  area.  Mean  sulfate  (mg 
per  liter)  8,  307  and  185,  271  and  451;  mean  hard- 
ness (mg  per  liter)  28,  513  and  296,  333  and  538; 
mean  alkalinity  (mg  per  liter)  13,  29  and  22,  28  and 
0;  mean  benthic  invertebrate  abundance  (number 
per  0.26  sq  meter)  859,  298  and  367,  173  and  15;  % 
ephemeroptera  26.5,  7.6  and  53.6,  4.4  and  0;  % 
coleoptera,  23.2,  0.2  and  1.0,  0.2  and  0;  %  diptera 
19.8,  46.8  and  19.1,  70.0  and  97.1;  fish  species  7,  4 
and  4,  1  and  0;  fish  biomass  (live  weight  per  50  sq 
meters)  318,  43  and  19,  112  and  0.  The  reference 
stream  also  had  higher  pH  (7.18),  higher  mean 
discharge  (1.55  cu  meters  per  min),  and  lower 
mean  suspended  solids  (12.64  mg  per  liter,  dry 
weight)  than  the  2  streams  in  reclaimed  areas:  6.54 
and  6.53  pH,  0.75  and  0.99  stream  discharge,  and 
31.97  and  23.31  suspended  solids.  The  major  factor 
in  limiting  aquatic  biota  recovery  appeared  to  be 
continued  sedimentation  from  unvegetated  spots 
and  haul  roads.  Further  improvements  in  reclama- 
tion procedures  must  be  considered.  (Cassar-FRC) 
W81-04901 


REASSESSMENT  OF  PLANT  SUCCESSION 
ON  SPOIL  HEAPS  ALONG  THE  BORO 
RIVER,  OKAVANGO  DELTA,  BOTSWANA, 

Rhodes    Univ.,    Grahamstown    (South    Africa). 
Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  2E. 
W8 1-04995 


4B.  Groundwater  Management 


INVESTIGATION       OF      ARTIFICIAL       RE- 
CHARGE OF  AQUIFERS  IN  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

W.  F.  Lichtler,  D.  I.  Stannard,  and  E.  Kouma. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB8 1-207094, 


Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-93,  1980.  1 12  p,  41  Fig,  8  Tab,  20  Ref 

Descriptors:  'Artificial  recharge,  'Groundwater 
recharge,  'Aquifers,  Water  spreading.  Irrigation, 
Water  level.  Wells,  Water  quality.  Chemical  analy- 
sis, Water  management,  'Nebraska,  Water-level 
declines. 

Progressive  declines  of  ground-water  levels  in 
some  areas  of  Nebraska  prompted  this  investiga- 
tion into  the  technical  feasibility  of  recharging 
aquifers  through  wells,  impoundments,  pits,  and 
canals.  Information  gained  from  a  literature  search 
and  from  preliminary  tests  was  used  to  design 
several  artificial-recharge  experiments  in  Nebraska 
from  1977  to  1979.  In  well  experiments,  0.46  billion 
gallons  of  water  from  an  aquifer  recharged  by  the 
Platte  River  was  transported  by  pipeline  and  in- 
jected through  a  well  into  a  sand  and  gravel 
aquifer  near  Aurora.  Recharge  was  at  about  730 
gallons  per  minute  during  tests  of  6-  and  8-months 
duration.  No  evidence  of  clogging  of  the  aquifer 
due  to  chemical  reactions,  air  entrainment,  or  bac- 
teria was  detected  in  either  test.  In  the  6-month 
test,  evidence  of  clogging  due  to  fine  sediment  in 
the  recharge  water  was  detected;  however,  analy- 
sis of  this  test  indicated  that  recharge  could  have 
continued  for  several  years  before  rehabilitation 
would  have  become  necessary.  Results  of  the  8- 
month  test  confirmed  results  of  the  earlier  test  until 
casing  failure  in  the  supply  well  and  subsequent 
sediment  deposition  in  the  recharge  well  caused 
rapid  water-level  rise  in  the  recharge  well.  In 
surface-spreading  experiments,  maximum  infiltra- 
tion rates  from  24-foot-diameter  ring  infiltrometers 
near  Aurora  and  Tryon  were  0.4  and  1 1  feet  per 
day,  respectively.  Results  indicate  that  large-scale 
surface  spreading  is  feasible  only  where  low-per- 
meability layers  are  absent  in  the  subsurface.  Infil- 
tration rates  from  reuse  pits  ranged  from  0.01  to  1.6 
feet  per  day,  indicating  highly  variable  subsurface 
permeability.  Flow  measurements  in  an  irrigation 
canal  near  Farwell  indicate  an  infiltration  rate  of 
0.37  feet  per  day.  (USGS) 
W8 1-04670 


THE  USE  OF  A  NUMERICAL  MOEL  IN  THE 
MANAGEMENT  OF  THE  CHALK  AQUIFER 
IN  THE  UPPER  THAMES  BASIN, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-04970 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


AN  APPROACH  TO  WATER  RESOURCES 
EVALUATION  OF  NON-POINT  SILVICUL- 
TURAL  SOURCES,  (A  PROCEDURAL  HAND- 
BOOK). 

Forest  Service,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-04718 


URBAN  RUNOFF  QUALITY  IN  FINLAND 
AND  ITS  DEPENDENCE  ON  SOME  HYDRO- 
LOGICAL  PARAMETERS, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Water  Engineering  Div. 

M.  J.  Melanen,  and  R.  H.  Laukkanen. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  1073-1083,  1981.  1  Fig,  9  Tab,  4  Ref 

Descriptors:  'Urban  runoff,  'Hydrology,  Storm 
runoff,  'Finland,  Climates,  Weather,  Catchment 
area.  Water  quality. 

This  paper  reports  some  conclusions  drawn  on 
experiments  and  records  kept  by  the  Finnish  Urban 
Storm  Water  Project  over  the  years  1977-1978. 
One  of  the  main  objectives  of  the  study  was  to 
investigate  variations  of  urban  storm  water  quality 
due  to  different  climatic  and  weather  conditions 
and  different  land  uses  and  other  catchment  related 
factors.  It  was  concluded  that  in  general,  paramet- 
ric testing  can  be  applied  in  the  statistical  analysis 
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of  urban  runoff  quality  parameters  and  related 
hydrological  variables.  It  was  determined  that 
urban  storm  runoff  quality  varied  widely  between 
and  within  different  urban  catchments.  The  aver- 
age runoff  quality  in  seven  studied  catchments 
varied  considerably.  No  generalizations  could  be 
drawn  concerning  runoff  quality  with  regard  to 
any  parameter  studies.  It  was  noted  that  the  frac- 
tion of  the  variance  of  urban  runoff  quality  ex- 
plained by  linear  models  of  the  hydrological  varia- 
bles is  low,  roughly  only  30%,  in  this  investigation, 
with  the  best  explaining  parameter  being  maximum 
rain  intensity.  (Baker-FRC) 
W81-04813 


VARIED  EFFECTS  OF  CLEAR-CUT  LOGGING 
ON  PREDATORS  AND  THEIR  HABITAT  IN 
SMALL  STREAMS  OF  THE  CASCADE  MOUN- 
TAINS, OREGON,  .  ^  ,. 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 

M.  L.  Murphy,  and  J.  D.  Hall.  . 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  2,  p  137-145,  1981.  4  Fig,  6  Tab, 
31  Ref 

Descriptors:  'Logging,  'Forest  management, 
•Watershed  management,  Sediments,  Trout,  Fish, 
Clear-cutting,  Salamanders,  Amphibians,  Insects, 
.Aquatic  insects,  'Cascade  Mountains,  Oregon. 

Logging  impacts  were  investigated  in  the  McKen- 
zie  River  drainage  in  the  western  Cascades,  in 
Oregon.  Study  sites  were  in  or  near  the  H.  J. 
Andrews  Experimental  Forest,  where  the  steep 
terrain  ranges  from  400  to  1600  m  in  elevation  and 
is  heavily  forested  with  Douglas  fir  and  western 
hemlock.  Volcanic  parent  material  underlies  soils 
ranging  from  shallow  and  stony  to  deep  clay  loam. 
A  maritime  climate  with  about  240  cm  precipita- 
tion prevails.  Streams  are  generally  steep  and 
dominated  by  boulders  and  large  woody  debris. 
Streamflow  responds  quickly  to  storms.  Streams  in 
old-growth,  undisturbed  forests  were  sampled  to 
characterize  natural  variation.  Two  groups  of  log- 
ging sites  were  examined:  clear-cut  where  streams 
were  still  unshaded,  and  second  growth  sites  that 
were  heavily  shaded  by  deciduous  vegetation.  The 
clear-cut  sections  generally  displayed  greater  bio- 
mass,  density  and  species  richness  of  predators 
than  old-growth  forested  sections.  These  increases 
were  greatest  in  small,  high  gradient  streams 
where  clear-cut  sites  had  both  greater  periphyton 
production  and  coarser  streambed  sediment  than 
old-growth  sites  of  similar  size  and  gradient.  In 
larger,  lower  gradient  streams,  the  clear-cut  sites 
showed  accumulation  of  sediment  and  relatively 
small  increases  in  periphyton  production.  Lower 
biomass  of  trout  and  fewer  predator  taxa  were 
found  in  second  growth  logged  sections  at  12-35  yr 
after  logging  than  in  old  growth  sites.  (Baker- 
FRC) 
W8 1-04864 


4D.  Watershed  Protection 


USER'S  MANUAL  FOR  PREMINING  PLAN- 
NING OF  EASTERN  SURFACE  COAL 
MINING,  VOLUME  5:  MINE  DRAINAGE 
MANAGEMENT  AND  MONITORING, 

Pennsylvania  State  Univ.,  University  Park. 

For   primary   bibliographic   entry   see   Field    5G. 

W81-04691 


A  MAJOR  WATER  QUALITY  PROBLEM  IN 
ILLINOIS:  SOIL  MOVEMENT  FROM  THE 
WATERSHED  AND  CHANNEL, 

Illinois  Univ.  at  Urbana-Champaign.  Cooperative 
Extension  Service. 
R.  D.  Waker. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  1-3. 

Descriptors:  'Illinois,  'Lake  sediments,  'Water- 
shed management,  'Water  quality  control,  'Ero- 
sion, Water  quality  data.  Bank  erosion,  Slope  deg- 
radation, Soil  stability,  Rainfall  infiltration.  Rain- 
fall-runoff relationships.  Soil  conservation. 


The  vast  majority  of  soil  erosion  in  Illinois  occurs 
as  water  erosion.  Four  conditions  that  may  cause 
erosion  are;  (1)  bare  soil;  (2)  enough  energy  to 
detach  particles  from  the  soil  mass;  (3)  greater 
amounts  of  water  on  the  soil  surface  than  can  be 
absorbed;  and  (4)  sloping  surfaces  that  result  in 
runoff  When  flowing  water  reaches  a  stream,  it 
exerts  energy  depending  on  the  amount  of  water 
the  stream  is  carrying  and  the  rate  of  stream  flow. 
Soil  particles  may  be  detached  from  the  stream 
bank,  or  sediment  may  be  deposited  along  the 
stream.  The  Universal  Soil  Loss  Equation  can  pro- 
vide accurate  estimates  (+  over  -  20%)  of  soil 
erosion.  Estimates  of  sediment  reaching  lakes  is 
less  reliable.  Sediment  in  a  lake  comes  from  the 
lake's  watershed.  Soil  conservation  practices  have 
been  developed  to  reduce  soil  erosion  in  the  water- 
shed: these  practices  have  two  factors  in  common: 
(1)  providing  soil  cover,  such  as  for  protection 
from  raindrops;  and  (2)  slowing  water  flow  so  that 
it  does  not  gain  enough  velocity  to  detach  soil 
particles.  The  recent  Section  208  study  shows  ex- 
cessive soil  erosion  on  39%,  or  nearly  10  million 
acres,  of  Illinois'  cropland  as  a  result  of  the 
demand  for  feed  grains  and  extensive  row  crop 
production.  The  Illinois  Department  of  Agricul- 
ture has  developed  guidelines  for  erosion  standards 
and  has  given  the  districts  two  years  from  April 
1980  to  adopt  them.  A  state-funded  cost-sharing 
program  to  encourage  conservation  tillage  was 
started  this  year,  and,  it  is  hoped  that  25%  of  the 
state's  rolling  land'  can  be  controlled  with  this 
procedure.  (Atkins-Omniplan) 
W81-04727 

CONTROLLING  SEDIMENT  BY  WATERSHED 
MANAGEMENT  TECHNIQUES, 

Soil  Conservation  Service,  Champaign,  IL. 
H.  Sundmacker. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  77-80. 

Descriptors:  'Soil  conservation,  'Erosion,  'Con- 
tour terracing,  'Slope  degradation,  'Soil  stability, 
Construction  material. 

Sediment  damage  to  lakes  is  often  a  result  of  soil 
loss  from  cropland.  Conservation  tillage  has 
proven  to  be  a  very  effective  technique  to  control 
erosion.  However,  for  conservation  tillage  to  be 
effective,  crop  residues  must  be  on  the  surface  after 
planting.  Thirty-five  percent  of  Illinois'  erosive 
rainfall  occurs  from  April  15  to  July  1,  between 
planting  time  and  the  development  of  a  crop 
canopy.  Crop  residues  intercept  raindrops  before 
they  hit  the  soil  surface  and  dissipate  much  of  their 
energy.  Two  dominant  conservation  tillage  sys- 
tems are  used  in  Illinois:  the  chisel  flow  and  the  no- 
til!  system.  Other  agricultural  erosion  control 
methods  are  contour  farming,  terracing,  and  grass 
waterways.  Contour  farming  on  slopes  of  2.1  to 
7.0%  can  result  in  a  50%  reduction  in  soil  loss. 
Terracing,  particularly  parallel  tile  outlet  terraces, 
store  runoff  behind  terraced  ridges  and  slowly 
release  the  water  through  an  inlet  pipe.  Grass 
waterways  convey  excess  water  runoff  across 
fields  to  safe  outlets,  although  grade  stabilization 
structures  are  often  needed  to  control  flow  veloc- 
ity and,  thus,  erosion.  Streambanks  and  construc- 
tion sites  are  potential  sediment  producing  areas.  If 
vegetation  is  not  feasible  to  stabilize  the  site,  rock 
riprap  can  be  used  to  provide  protection.  Stream- 
bank  erosion  can  also  be  reduced  through  proper 
maintenance,  such  as  by  regulady  removing  debris. 
(Atkins-Omniplan) 
W8 1-04734 


one  sheet  of  flexible  non-woven  material.  A  first 
edge  portion  of  the  sheet  is  secured  to  the  anchor 
so  that  the  sheet  extends  outwardly  from  the 
anchor  terminating  at  an  outer  boundary  edge.  The 
flexible,  non-woven  sheet  has  a  series  of  spaced 
apart  substantially  parallel  cuts  extending  from  the 
outer  boundary  edge  to  but  not  through  the  first 
edge  portion  to  define  flexible  strips  integrally 
connected  by  the  first  edge  portion  of  the  sheet. 
The  sheet  may  be  buoyant  with  or  without  tabs  of 
closed  cell,  low  density  foam  affixed  to  the  free 
end  portions  of  the  individual  strips  to  enhance  the 
buoyancy.  Also,  the  sheet  may  have  a  specific 
gracity  greater  than  water  with  such  tabs  applied 
to  the  strip  to  provide  buoyancy.  In  use,  the 
anchor  rests  upon  the  bottom  of  the  sea  and  the 
submerged  flexible  strips  of  non-woven  material 
extend  upwardly.  The  strips  sway  in  the  ocean 
water  thereby  reducing  currents  in  the  surrounding 
water  which  permits  accretion  of  suspended  sand 
and  promotes  sedimentation  of  solid  particles. 
(Sinha-OEIS) 
W8 1-04743 


SYNTHETIC  SEAWEED, 

W.  L.  Garrett. 

U.S.  Patent  No  4,221,500,  5  p,  3  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  2,  p  561-562,  September  9,  1980. 

Descriptors:  'Patents,  'Erosion  control,  'Beach 
erosion,  Water  control.  Sedimentation 
waves(Water),  'Synthetic  seaweed. 

Synthetic  seaweed  for  use  in  inhibiting  coastal 
erosion  comprises  an  elongate  anchor  with  at  least 


PREVENTION  OF  SHORELINE  EROSION  BY 
PHYSICAL  AND  STRUCTURAL  METHODS, 

D.  A.  Niccum. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go. Document  No  81/06,  February,  1981.  p  106- 
109,  3  Fig. 

Descriptors:  'Shore  protection,  'Erosion  control, 
'Bank  erosion,  'Structural  engineering.  Compre- 
hensive planning,  Erosion  rates.  Silting,  Manage- 
ment planning,  Erosion,  Sedimentation,  Multiob- 
jective  planning.  Zoning,  Land  use.  Retaining 
walls.  Abutments,  Lake  Sara,  Effingham,  'Illinois. 

Lake  Sara  in  Effingham,  Illinois,  is  the  only  Mid- 
western lake  owned  and  operated  by  a  municipal 
water  authority.  Because  the  city's  water  source 
often  ran  dry,  the  community  leaders  secured  legis- 
lation to  permit  a  water  authority  to  be  formed. 
Lake  Sara  came  into  being  in  1967.  No  state  or 
federal  funds  were  involved.  The  city  has  the  right 
to  use  water  from  Lake  Sara,  but  has  no  control 
over  the  lake;  it  is  a  reserve  supply  tapped  only 
when  the  normal  supply  dries  up.  As  a  result,  the 
lake  has  a  constant  water  level,  which  aids  greatly 
in  shoreline  protection.  Another  protective  factor 
is  a  comprehensive  plan  including  strict  zoning 
requirements  to  prevent  practices  that  result  in 
silting.  One-third  of  the  shoreline  is  for  public  use, 
one-third  is  for  residental  use,  and  the  remainder  is 
used  for  commercial  camping,  swimming,  a 
marina,  a  motel,  and  a  club.  All  residential  lots 
were  set  up  in  half-acre  parcels  to  prevent  prob- 
lems from  spetic  facilities.  The  water  authority  also 
lowers  the  lake  each  fall  to  permit  property  lessees 
to  build  shoreline  protection  using  steel,  concrete, 
and  wood.  Shoreline  protection  measures  include 
vertical  concrete  walls  of  varying  heights,  horizon- 
tal creosoted  wood  timbers  riveted  together  to 
form  retaining  walls,  and  breaker  walls  of  oil 
drums  and  planking  several  feet  from  the  shore  to 
reduce  wave  action.  Another  structure  is  a  wall  of 
48-inch  galvanized  window  wells  filled  with 
poured  concrete.  There  is  also  an  all-steel-sheeting 
dock  and  a  steel  piling  wall.  (Garrison-Omniplan) 
W8 1-04754 


CONSERVATION  DISTRICT  LAW:  CHOICES 
AND  CHALLENGES  FOR  WISCONSIN'S 
FUTURE, 

Wisconsin  Univ.  -  Extension,  Stevens  Point.  Dept. 

of  Community  Affairs. 

For  primary  bibliographic  entry  see  Field  6E. 

W81-04773 


CUMULATIVE  SILVICULTURAL  IMPACTS 
ON  WATERSHEDS:  A  HYDROLOGIC  AND 
REGULATORY  DILEMMA, 

John  Muir  Inst,  for  Environmental  Studies,  Inc., 

Napa,  CA. 

R.  N.  Coats,  and  T.  O.  Miller. 

Environmental  Management,  Vol  5,  No  2,  p  147- 

160,  1981.  3  Fig,  52  Ref 


luHru 


17 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
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Group  4D — Watershed  Protection 

Descriptors:  *Loggng,  'Watershed  management, 
•Hydrologic  aspects,  Watersheds,  Forest  manage- 
ment, Cutting  management.  Forest  watersheds. 
Erosion,  Water  quality  management,  Fisheries, 
Regulations,  Legal  aspects,  California. 

The  nature  of  watersheds  implies  that  the  hydrolo- 
gic and  erosional  impacts  of  logging  and  related 
road-building  activities  may  move  offsite,  affecting 
areas  downslope  and  downstream  from  the  oper- 
ation. The  extent  to  which  this  occurs  is  a  function 
of  the  interaction  of  many  variables,  including 
soils,  bedrock  geology,  vegetation,  the  timing  and 
size  of  storm  events,  logging  technology  used,  and 
operator  performance.  In  areas  of  northwestern 
California,  these  variables  combine  to  produce  sig- 
nificant degradation  of  water  quality,  resulting  in 
damage  to  habitats  of  anadromous  fish.  A  survey 
of  recent  aerial  photographs,  combined  with  an 
examination  of  associated  public  records,  shows 
that  within  the  past  decade  many  timber  harvest 
operations  were  concentrated  in  a  single  83  square 
kilometer  watershed  in  the  lower  Klamath  River 
Basin.  In  this  case  the  resulting  soil  disturbance 
seems  likely  to  result  in  cumulative  off-site  water 
quality  degradation  in  the  lower  portion  of  the 
Basin.  In  California,  both  State  and  Federal  laws 
require  consideration  of  possible  cumulative  effects 
of  multiple  timber  harvest  operations.  Despite  the 
recent  reforms  that  have  given  the  State  a  larger 
role  in  regulating  forest  practices  on  private  land, 
each  timber  harvest  plan  is  still  evaluated  in  isola- 
tion from  other  plans  in  the  same  watershed.  A 
process  of  collaborative  State-private  watershed 
planning  with  increased  input  of  geologic  informa- 
tion offers  the  best  long-term  approach  to  the 
problem  of  assessing  cumulative  effects  of  multiple 
timber  harvest  operations.  Such  a  reform  could 
reasonably  arise  from  the  ongoing  water  quality 
planning  process  under  Section  208  of  the  amend- 
ed Federal  Water  Pollution  Control  Act.  (Carroll- 
FRC) 
W8 1-04885 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


INVESTIGATION  OF  222RN,  226RA,  AND  U  IN 
AIR  AND  GROUNDWATERS  OF  MAINE, 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 

Center. 

C.  T.  Hess,  S.  A.  Norton,  W.  F.  Brutsaert,  J.  E. 

Lowry,  and  C.  F.  Weiffenbach. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-238552, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Completion  Report,  June,   1981.   33  p,   19  Fig    3 

Tab,  21  Ref.  OWRT-B-017-ME(1). 

Descriptors:  *Radionuclides,  *Radium,  'Uranium, 
*Radon,  Radon  in  air.  Radon  in  groundwater. 
Radon  removal.  Radon  measurement.  Liquid  scin- 
tillation. Groundwater,  Groundwater  supply, 
Home  ventillation,  Water  supply,  Activated 
carbon,  Diffused  aeration. 

Transuranium  nuclides  were  measured  in  potable 
well  water  in  Maine  using  a  newly  developed 
method.  Uranium  values  in  over  700  pCi/1  and 
radium  values  up  to  4  pCi/1  were  detected.  Wrenn 
meters  measured  radon  values  in  the  air  in  18 
Maine  houses;  the  values  ranged  from  .6  to  201 
pCi/1  and  varied  with  time  and  water  usage  and 
with  humidity  by  a  factor  of  2,  with  low  radon 
readings  at  high  humidity.  A  theoretical  model 
was  developed  to  describe  time  variation  of  radon 
in  air  as  a  function  of  house  ventilation  rate  and  to 
normalize  measured  radon  values  to  one  air 
change/hour.  Radon  in  air  was  found  to  vary 
inversely  with  ventilation  rate  and  to  be  propor- 
tional to  water  radon  with  6  -(-  or  -  1  x  10  to  the 
minus  5  power  pCi/1  in  air  per  one  pCi/1  in  water. 
Two  processes  were  studied  for  removal  of  radon 
from  water.  Granulated  activated  carbon  (GAC) 
and  diffused  aeration.  GAC  removes  radon 
through  adsorption  following  the  empirical 
Freundlich  isotherm  model;  steady-state  removal 


continues  beyond  the  expected  saturation  point, 
possibly  because  of  the  radioactive  decay  of  radon 
adsorbed  on  the  column.  Because  of  steady-state 
removal,  granulated  activated  carbon  has  the  po- 
tential for  development  as  an  economical  process; 
diffused  aeration  is  also  considered  to  be  economi- 
cally promising,  (de  Coquereaumont-IPA) 
W8 1-04654 


AN  INVESTIGATION  INTO  HAZARDOUS 
PHENOLIC  COMPOUNDS  FROM  PETRO- 
LEUM SOURCES  AND  URBAN  RUNOFF, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Environmental  Science. 

S.  D.  Faust,  W.  H.  Clement,  and  L.  A.  Blades- 

Filmore. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PBS  1-240558, 

Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 

Water     Resources     Research     Institute,     Rutgers 

Univ.,  Final  Technical  Completion  Report,  May, 

1980,   154  p.  34  Fig,  29  Tab,  70  Ref,   1  Append. 

OWRT-B-07 1  -NJ(2),  14-34-000 1  -9083. 

Descriptors:  'Aromatic  compounds,  'Organic 
compounds,  'Chemical  wastes,  'Urban  runoff, 
Water  pollution  sources.  Chemicals,  Industrial 
wastes.  Suspended  sediments.  Hazardous  materials. 
Bottom  sediments.  Oil  pollution,  'Delaware  Estu- 
ary, 'Delaware  River. 

An  investigation  was  directed  toward  the  recov- 
ery, separation,  and  identification  of  hazardous 
phenolic  compounds  in  the  Delaware  Estuary  with 
emphasis  on  urban  runoff  Biodegradation,  adsorp- 
tion, and  transport  studies  were  conducted  also. 
Di-,  tri-,  tetra-,  and  penta-  chlorophenols  were 
found  in  nearly  all  water  and  bottom  and  sedi- 
ments. 2,  4,  6-Trichloro-phenol  was  the  predomi- 
nant phenol.  Urban  runoff  was  a  significant  input 
of  chlorophenols  in  general  and  pentachlorophenol 
specifically.  Biodegradation  of  2,  4,  6-trichloro- 
pheno!  was  fairly  rapid  -  2.6  days  for  degradation 
of  12.5  ug/1  at  20  degrees  C.  The  chlorophenols 
were  adsorbed  onto  bottom  sediments.  Extent  of 
adsorption  to  a  sediment  by  a  given  chlorophenol 
correlated  positively  with  its  organic  matter  con- 
tent. Suspended  sediments  represent  a  major  role  in 
the  transport  and  distribution  of  chlorophenols  in 
the  Delaware  Estuary.  (Faust-Rutgers) 
W81  04660 


GROUND  WATER  IN  THE  SPRINGFIELD- 
SALEM  PLATEAUS  OF  SOUTHERN  MISSOU- 
RI AND  NORTHERN  ARKANSAS, 

Geological  Survey,  Rolla,  MO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-04669 


WATER-QUALITY  ASSESSMENT  OF  THE 
MERCED  RIVER,  CALIFORNIA,  IN  THE  1977 
WATER  YEAR, 

Geological  Survey,  Menio  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04671 


COLLECTION  AND  ANALYSIS  OF  PURGEA- 
BLE  ORGANICS  EMITTED  FROM 
WASTEWATER  TREATMENT  PLANTS, 

Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

For   primary   bibliographic   entry   see   Field   5D. 

W8 1 -04685 


PRESCRIBED  PROCEDURES  FOR  MEASURE- 
MENT OF  RADIOACTIVITY  IN  DRINKING 
WATER, 

Environmental  Monitoring  and  Supporting  Lab.. 

Cincinnati,  OH. 

H.  L.  Krieger,  and  E.  L.  Whittaker. 

Available  from  the  National  Technical  Information 

Service,  Springfield,   VA  22161   as  PB80-224744, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Report  EPA-600/4-80-032,  August,  1980.  142  p,  6 

Fig,  75  Ref,  6  Append. 


Descriptors:  'Testing  procedures,  'Water  analysis, 
'Drinking  water,  'Radiochemical  analysis,  'Ra- 
dioisotopes, Detection  limits.  Regulations,  Cesium, 
Iodine,  Radium,  Strontium,  Tritium,  Uranium,  Ac- 
tinides.  Alpha  radiation,  Beta  radiation. 

Appropriate  radiochemical  procedures  have  been 
compiled  in  a  laboratory  manual  for  use  in  the 
analysis  of  gross  alpha  activity,  gross  beta  activity, 
cesium-134,  cesium-137,  iodine-131,  the  alpha-emit- 
ting radium  isotopes,  radium-226,  radium-228, 
strontium-89,  strontium-90,  tritium,  uranium  and 
the  actinide  elements,  in  drinking  water.  These 
methods  possess  the  necessary  sensitivity  for 
achieving  the  maximum  contaminant  levels  recom- 
mended by  the  U.S.  Environmental  Protection 
Agency  in  its  Interim  Primary  Drinking  Water 
Regulations.  The  method  capabilities  and  minimum 
detection  levels  have  been  determined  by  replicate 
testing,  by  an  internal  quality  assurance  program, 
and  collaborative  test  studies  specifically  designed 
for  these  nuclides.  Factors  considered  in  selecting 
these  procedures  were  procedure  time,  method 
capabilities,  and  reliability.  (Brambley-SRC) 
W8 1-04689 


VIRUSES,  ORGANICS,  AND  OTHER  HEALTH- 
REIATED  CONSTITUENTS  OF  THE  OCCU- 
QUAN  WATERSHED  AND  WATER-SERVICE 
AREA,  PART  II:  VIRUSES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
R.  C.  Hoehn,  and  C.  W.  Randall. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-204950, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
570/9-80-002,  March,  1981.  136  p,  8  Fig,  24  Tab, 
10  Ref,  5  Append. 

Descriptors:  'Drinking  water,  'Viruses,  'Urban- 
ization, 'Water  pollution,  'Water  treatment.  Water 
sampling,  Water  analysis.  Raw  water.  Monitoring, 
Urban  watersheds.  Wastewater  pollution,  'Occo- 
quan  watershed,  Fairfax  County,  Virginia. 

In  1975,  a  project  to  monitor  viruses  in  water  was 
begun  in  the  Occoquan  watershed  and  water  serv- 
ice area  of  the  Fairfax  County  Water  Authority 
(FCWA)  in  Virginia.  Two  major  objectives  were: 
to  determine  the  background  levels  of  viruses  in 
Bull  Run  and  at  the  FCWA's  raw-water  intake  as  a 
means  of  assessing  sewage  discharge  and  urbaniza- 
tion effects;  and  to  evaluate  the  capacity  of  con- 
ventional clarification-purification  processes  for  re- 
moving viruses  and  the  possible  occurrence  of 
viruses  in  the  distribution  system.  During  the  first 
year  of  this  project  (Occoquan-I),  finished  drinking 
water  was  monitored  for  viruses  on  22  occasions 
under  this  contract  and  an  additional  26  times  by 
FCWA.  Recoveries  of  single,  non-vaccine-like, 
avirulent  poliovirus  isolates  were  reported  on  four 
occasions,  which  represents  an  inordinately  high 
percentage  of  the  total  samplings.  This  rate  of 
recovery  was  significantly  higher  than  for  the  un- 
treated natural  waters.  During  the  second  year 
(Occoquan-II)  improved  field  techniques  were  in- 
stituted, a  program  of  personnel  surveillance  was 
established,  and  provisions  were  made  for  com- 
parative sampling  and  analysis.  On  one  occasion  a 
virus  isolate  was  reported  from  finished  water,  but 
a  rectal  swab  from  the  principal  field  technician 
was  positive  for  virus  on  that  day.  Whereas  one 
would  expect  to  recover  viruses  quite  frequently 
from  natural,  untreated  waters  contaminated  by 
sewage,  the  number  of  occasions  when  that  oc- 
curred was  quite  small,  only  six  recoveries  from  95 
sampling  events.  The  results  appear  to  show  no 
significant  virus  contamination  of  the  raw  water 
source.  There  were  substantial,  detectable  virus 
contamination  of  the  raw  water  source.  There 
were  substantial,  detectable  differences  in  the  effi- 
ciencies of  both  the  virus-concentration  and  virus- 
assay  procedures  employed  by  two  laboratories 
following  currently  accepted  techniques  for  virus 
recovery  from  drinking  water.  (Moore-SRC) 
W81-047I5 


SURVEY  OF  THE  HUNTINGTON  AND  PHILA- 
DELPHIA RIVER  WATER  SUPPLIES  FOR 
PURGEABLE  ORGANIC  CONTAMINANTS, 
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Environmental  Protection  Agency,  Annapolis, 
MD.  Annapolis  Field  Office. 
F.  A.  Dreisch,  M.  Gower,  and  T.  O.  Munson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-171043, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Report  EPA-903/9-8 1-003,  November,  1980.  21  p, 
3  Fig,  4  Tab,  3  Ref 

Descriptors:  'Chloroform,  'Water  pollution,  'Or- 
ganic compounds,  'Chlorinated  hydrocarbons. 
Carbon  tetrachloride,  Trichloroethylene,  Haloge- 
nated  hydrocarbons,  Tetrachloroethylene,  Trich- 
loroetha'ne.  Toluene,  Schuylkill  River,  Ohio  River, 
Water  supply.  Raw  water. 

In  order  to  determine  present  baseline  values  for 
volatile  organic  compounds  (purgeable  organics) 
and  to  determine  whether  the  concentrations  of 
these  chemicals  indicates  the  occurrence  of  unre- 
ported chemical  mishaps,  raw  river  water  from  the 
Schuylkill  and  Ohio  Rivers  was  analyzed  for  pur- 
geable organic  halogenated  and  non-halogenated 
compounds.  Water  samples  were  collected  from 
the  Ohio  River  at  Huntington,  West  Virginia 
during  the  period  4  December  1978  through  29 
January  1979,  and  from  the  Schuylkill  River  at 
Philadelphia,  Pennsylvania  during  the  period  27 
November  1978  through  24  February  1979.  The 
Schuylkill  River  water  contained  chloroform  rang- 
ing from  zero  to  13.5  ppb.  Eleven  additional  coin- 
pounds  occurred  at  <  1  ppb  values.  The  Ohio 
River  water  contained  nine  identifiable  compounds 
with  all  the  compounds  present  below  1  ppb  with 
the  exception  of  chloroform,  which  ranged  from 
zero  to  3  ppb.  No  non-halogenated  compounds 
were  found  in  either  river,  with  the  exception  of 
toluene  in  one  Schuylkill  River  sample.  Among  the 
most  prominent  compounds  found  in  both  rivers 
were:  chloroform,  carbon  tetrachloride,  trichlor- 
oethylene, tetrachloroethylene,  and  1,1,1-trichlor- 
oethane.  Cyclical  patterns  can  be  seen  which  indi- 
cate some  contamination  whose  source  has  yet  to 
be  determined.  (Moore-SRC) 
W81-04717 


APPLICATION  OF  HEADSPACE  GAS  CHRO- 
MATOGRAPHY TO  THE  DETERMINATION 
OF  CHLORINATED  HYDROCARBONS  IN 
WASTE  WATERS, 

Research      Inst,      of     Petrochemistry,      Novaky 

(Czechoslovakia). 

L.  Lukacovic,  M.  Mikulas,  A.  Vanko,  and  G.  Kiss. 

Journal  of  Chromatography,  Vol  207,  No  3,  p  373- 

377,  March  27,  1981.  2  Fig,  3  Tab,  10  Ref. 

Descriptors;  'Gas  chromatography,  'Chlorinated 
hydrocarbons,  'Pollutant  identification,  Chromato- 
graphy, Wastewater  pollution.  Chemical  analysis. 
Industrial  wastewaters.  Trace  levels,  Water  analy- 


Headspace  gas  chromatography  is  useful  for  the 
determination  of  trace  amounts  of  substances  in 
samples  that  are  not  suitable  for  direct  injection 
into  the  chromatographic  column.  An  external 
standard  method  is  presented  for  the  determination 
of  chlorinated  hydrocarbons  in  wastewaters  at  in- 
dividual concentrations  of  0.5  to  200  parts  per 
million  (ppm)  and  total  contents  of  2  to  600  ppm. 
The  external  standard  method  was  used  for  quanti- 
tative analysis  of  a  calibration  mixture  (simulated 
wastewater)  containing  seven  characteristic  chlor- 
inated compounds  with  boiling  points  in  the  range 
of  31C  to  140C.  This  mixture  was  also  used  as  a 
model  mixture  for  optimization  of  the  operating 
conditions  of  the  chromatographic  column.  The 
determination  of  the  substances  was  found  to  be 
sufficiently  accurate  for  practical  use  and  for  eval- 
uating the  wastewater  purification  process.  (Car- 
roll-FRC) 
W81-04771 


A  RAPID  BIOCHEMICAL  TEST  FOR  MEAS- 
URING CHEMICAL  TOXICITY, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
D.  Liu. 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  26,  No  2,  p  145-149,  1981.  2  Fig,  2 
Tab,  13  Ref. 


Descriptors;  'Bioassay,  'Dehydrogenase,  'Toxic- 
ity, Bioindicators,  Spectrophotometry,  Enzymes, 
Bacteria,  Pesticide  toxicity,  Arsenicals,  Phenols, 
Toxins,  Resazurin,  Dyes. 

A  rapid  and  sensitive  biochemical  toxicity  test 
based  on  the  reduction  of  resazurin  by  microbial 
dehydrogenase  is  described.  Mixed  bacterial  cul- 
tures developed  from  activated  sludge  were  incu- 
bated with  resazurin  solution  and  toxicant,  and 
percent  inhibition  was  measured 

spectrophotometrically  at  610  nanometers  as  the 
maximum  absorbance  of  unreduced  resazurin.  The 
effective  concentration  causing  50%  inhibition  of 
the  microbial  dehydrogenase  activity  (IC50)  was 
calculated  for  each  toxin  tested.  IC50  values  of 
sodium  arsenite,  sodium  arsenate,  and  sodium  ca- 
codylate  were  25,  100,  and  2,000  ppm,  respective- 
ly. The  resazuring  test  was  also  found  to  give  good 
reproducibility  when  potassium  cyanide  and  mer- 
curic chloride  were  examined  as  test  toxicants  at 
three  different  concentration  levels  over  a  period 
of  eight  days.  The  bioassay  may  also  be  used  to 
demonstrate  the  toxicity  of  phenol,  2-chloro- 
phenol,  2,6-dichlorophenol,  2,4,6-trichlorophenol, 
and  pentachlorophenol  to  microorganisms  as  a 
function  of  the  degree  of  chlorination  in  the  phenol 
nucleus.  Structure/function  effects  may  also  play 
an  important  role  in  determining  the  impact  of  a 
compound  in  the  environment.  When  ortho-,  para-, 
and  meta-chlorophenol  at  three  concentrations 
were  subjected  to  the  resazurin  bioassay,  differen- 
tial toxicities  resulted,  in  a  manner  that  agreed  with 
previously  reported  toxicity  test  data  for  these 
stereoisomers.  (Geiger-FRC) 
W81-04789 


SEPARATION  OF  TRACE  ELEMENTS  FROM 
NATURAL  WATER  AND  WASTEWATER, 

Technische    Hochschule,    Darmstadt    (Germany, 

F.R.).     Fachbereich     Anorganisch     Chemie    und 

Kernchemie. 

K.  H.  Lieser,  P.  Burba,  W.  Calmano,  W.  Dyck, 

and  E.  Heuss. 

Mikrochimica  Acta,  Vol  2,  No   5/6,  p  445-454, 

1980.  1  Fig,  5  Tab,  8  Ref 

Descriptors;  'Trace  elements,  'Separation  tech- 
niques, 'Water  analysis.  Natural  waters. 
Wastewater,  Seawater,  Chemical  analysis. 

Methods  of  discrimination  between  different 
chemical  forms  of  trace  elements  in  natural  waters 
and  techniques  for  their  separation  are  described, 
and  results  are  presented  for  their  application  to 
Rhine  water.  Trace  element  separation  methods 
include;  separation  from  seawater  by  adsorption  on 
activated  carbon  in  the  presence  of  complexing 
agents,  separation  from  mineral  waters  by  use  of 
the  chelating  cellulose  exchanger  Hyphan,  separa- 
tion of  actinide  elements  by  co-precipitation  with 
barium  sulfate,  and  co-precipitation  from 
wastewater  with  hydrous  ferric  oxide  and  with 
ferric  phosphate.  Trace  elements  may  be  present  in 
natural  waters  as  cationic  and  anionic  species  or 
neutral  complexes,  in  colloidal  form,  or  in  suspend- 
ed matter.  Samples  can  be  treated  by  filtration, 
centrifugation,  and  the  addition  of  appropriate  ion 
exchangers,  as  necessary.  Then  one  of  the  separa- 
tion methods  can  be  applied.  Ion  exchange  (fol- 
lowed by  instrumental  neutron-activation  analysis) 
was  used  to  determine  the  following  elements  in 
Rhine  River  water:  Ag,  As,  Co,  Cr,  and  Fe.  Sepa- 
ration of  seawater  with  the  cellulose  exchanger 
Hyphan  found  the  following  elements;  Mn,  Fe,  Ni, 
Cu,  Zn,  Ta,  Pb,  and  U.  (Small-FRC) 
W8 1-04820 


DETECTION  OF  MUTAGENS  IN 

WASTEWATER,  A  POLLUTED  RIVER  AND 
DRINKING-WATER  BY  MEANS  OF  THE 
AMES  SALMONELLA/MICROSOME  ASSAY, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

W.  O.  K.  Graboe,  R.  Denkhaus,  and  P.  G.  van 

Rossum. 

South  African  Journal  of  Science,  Vol  76,  No  3,  p 

118-123,  March,  1980.  4  Fig,  2  Tab,  37  Ref 

Descriptors:  'Organic  compounds,  'Mutagens, 
'Effluents,      Water      analysis.      Potable      water. 


Wastewater,  Public  health,  'Pollutant  identifica- 
tion, 'Vaal  River,  South  Africa. 

Mutagens  were  detected  at  low  levels  in  all  four 
samples  of  secondary  treated  wastewater  effluent, 
all  three  samples  of  Vaal  River  water,  and  two  of 
five  samples  of  Pretoria  tap  water.  The  Ames 
Salmonella/liver  microsome  assay  test  with  five 
tester  strains  was  applied.  Highest  mutagen  con- 
centrations were  found  in  the  effluent  from  an 
industrial  area  and  in  the  river  water.  Tap  water 
had  the  lowest  mutagenic  activity,  below  the 
health  risk  level.  Under  the  extraction  conditions 
used,  only  neutral  organic  compounds  were  recov- 
ered and  detected.  Mutagenic  volatile  or  highly 
polar  organic  compounds,  organic  acids,  phenols, 
amines,  or  heavy  metals  were  not  included  in  this 
study  because  they  are  not  extracted  by  dichloro- 
methane  at  neutral  pH.  Although  the  present  water 
quality  does  not  pose  a  health  risk,  further  research 
and  monitoring  should  be  considered.  (Cassar- 
FRC) 
W8 1-04847 


ANALYSIS  OF  ORGANIC  SUBSTANCES  IN 
HIGHLY  POLLUTED  RIVER  WATER  BY 
MASS  SPECTROMETRY, 

National  Inst,  for  Environmental  Studies,  Ibaraki 
(Japan).  Div.  of  Chemistry  and  Physics. 
A.  Yasuhara,  H.  Shiraishi,  M.  Tsuji,  and  T.  Okuno. 
Environmental  Science  and  Technology,  Vol  15, 
No  5,  p  570-573,  May,  1981.  6  Fig,  2  Tab,  20  Ref 

Descriptors:  'Organic  compounds,  'Industrial 
wastes,  'Pollution  identification.  Rivers,  'Mass 
spectrometry,  Gas  chromatography. 

Volatile  and  nonvolatile  organic  compounds  in  the 
Hayashida  River  were  determined  by  gas  chroma- 
tography and  mass  spectrometry  after  distillation 
of  the  sample  by  one  of  two  methods,  steam  distil- 
lation using  a  Nickerson-Likens  apparatus  or 
vacuum  distillation.  The  river,  receiving  wastes 
from  leather  goods  manufacturers,  is  one  of  the 
most  polluted  in  Japan,  with  COD,  365  ppm; 
BOD,  489;  and  pH,  9.2.  The  two  methods  detected 
different  amounts  of  each  pollutant.  Therefore,  the 
higher  of  the  two  values  is  reported  (in  ppb)  in  the 
following:  ethyl  acetate,  585;  ethanol,  4020;  4- 
methyl-2-pentanone,  535;  toluene,  99;  2-methylpro- 
panol,  685;  butanol,  318;  2-ethoxyethanol,  1200; 
tridecane,  34;  2-butoxyethanol,  5680;  bis(2-dimeth- 
ylaminoethyl)  ether,  143;  tetradecane,  298;  1,3-hex- 
anediol,  251;  2-ethyl-l-hexanol,  111;  pentadecane, 
208-  hexadecane,  114;  heptadecane,  32;  dimethyl- 
benzyl  alcohol,  119;  2-(2'-butoxy)ethanol,  240;  hex- 
ylglycol  monoisobutyrate,  12;  2,6-di-tert-butyl-4- 
methylphenol,  2095;  phenol,  895;  p-cresol,  204;  and 
l,5-di-tert-butyl-3,3-dimethylbicyclo(3. 1 .0)-hexan- 
2-one,  35.  (Cassar-FRC) 
W8 1-04886 


EFFLUENT  MONITORING  STEP  BY  STEP, 

Dow  Chemical,  Midland,  MI. 

D.  R.  Branson,  D.  N.  Armentrout,  W.  M.  Parker, 

C.  Van  Hall,  and  L.  I.  Bone. 

Environmental  Science  and  Technology,  Vol  15, 

No  5,  p  513-518,  May,  1981.  2  Fig,  2  Tab,  27  Ref 

Descriptors:  'Monitoring,  'Effluents,  Standards, 
'Testing  procedures.  Indicators,  Regulators, 
Water  quality.  Pollutant  identification.  Water  qual- 
ity standards. 

A  compliance  monitoring  program  for  effluents, 
based  on  the  tier  concept,  has  been  devised  to 
maximize  water  quality  and  minimize  monitoring 
costs.  The  program  should  combine  frequent,  inex- 
pensive screening  or  indicator  tests  that  signal 
poential  environmental  harm  with  more  expensive, 
definite  tests  as  needed.  Chemical  and  biological 
tests  are  classified  into  four  levels.  A,  B,  C,  and  D, 
each  increasing  in  required  skill  and  equipment  and 
in  complexity.  The  testing  scheme  must  be  tailored 
to  the  nature  of  the  wastewater  and  the  size  of  the 
industry  or  plant.  For  example,  it  is  inefficient  to 
test  for  compounds  not  likely  to  be  in  the  effluent. 
A  typical  program  is  outlined.  It  begins  with  a 
characterization  of  the  effluent  and  the  receiving 
water.  After  the  concentration  limits  are  set,  the 
discharger  and  the  permitting  authority  agree  on  a 
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Group  5A — Identification  Of  Pollutants 


set  of  indicator  tests  for  the  pollutants  present.  Any 
analytical  results  in  excess  of  compliance  would 
initiate  another  specified  series  of  tests  on  a  higher 
level  of  complexity.  It  is  also  desirable  to  perform 
certain  of  the  more  definitive  tests  on  a  planned, 
routine  basis.  (Cassar-FRC) 
W8 1-04891 


WATER  LABORATORY  CERTIFICATION, 

California  State  Dept.  of  Health,  Berkeley. 
A.  E.  Greenberg,  and  W.  J.  Hausler,  Jr. 
Environmental  Science  and  Technology,  Vol  15, 
No  5,  p  520-522,  May,  1981.  14  Ref 

Descriptors:  *  Laboratories,  *Testing  procedures, 
*Water  analysis.  Pollutant  identification.  Bacterial 
analysis,  Regulations. 

The  water  laboratory  certification  programs  in 
California  and  Iowa  are  examined  to  develop  rec- 
ommendations for  further  actions  on  the  state  and 
national  levels.  Several  problems  commonly  exist 
in  thses  established  programs-inaccuracies  in  bac- 
teriological testing  and  nitrate  analysis,  lack  of  a 
quality  assurance  program,  lack  of  a  good  proce- 
dure for  preparing  and  submitting  performance 
evaluation  samples,  legal  and  administrative  prob- 
lems, and  a  paucity  of  certified  laboratories  in 
certain  areas.  To  overcome  these  problems,  first,  a 
mechanism  for  certifying  all  laboratories  at  all 
levels  is  needed.  Second,  adequate  funding  must  be 
provided.  In  states  unable  to  provide  certification 
supervision,  the  EPA  may  possibly  serve  in  this 
capacity.  (Cassar-FRC) 
W8 1-04892 


IN  SITU  ELECTRODEPOSITION  FOR  THE 
DETERMINATION  OF  LEAD  AND  CADMIUM 
IN  SEA  WATER, 

Australian  Atomic  Energy  Commission  Research 
Establishment,  Lucas  Heights.  Analytical  Chemis- 
try Section. 
G.  E.  Batley. 

Analytica  Chimica  Acta,  Vol  124,  No  1,  p  121-129, 
1981.4Fig,  3Tab,  21  Ref 

Descriptors:  *Electrochemistry,  *Lead,  'Cadmi- 
um, Seawater,  Heavy  metals,  Trace  elements, 
Chemical  analysis.  In  situ  tests,  Deposition, 
Anodes. 

A  major  problem  in  the  determination  of  trace 
concentrations  of  heavy  metals  in  natural  waters  is 
the  ease  with  which  sample  contamination  can 
occur  during  the  analysis,  particularly  when  the 
techniques  used  require  sample  handling  and  multi- 
ple reagent  additions.  Techniques  for  the  in  situ 
electro-deposition  and  determination  of  lead  and 
cadmium  in  sea  water  at  the  natural  pH  and  in  the 
presence  of  dissolved  oxygen  are  examined. 
Anodic  stripping  voltammetry,  at  either  the  hang- 
ing mercury  drop  electrode  or  the  glassy  carbon 
thin  film  electrode,  is  suitable  for  the  determination 
of  labile  lead  and  cadmium.  The  presence  of  the 
dissolved  oxygen  increases  the  height  of  the  lead 
wave,  with  a  shift  to  more  negative  potentials.  A 
more  versatile  technique  is  in  situ  deposition  of 
labile  metals  on  a  mercury-coated  graphite  tube 
electrode.  The  mercury  film,  deposited  in  the  labo- 
ratory, is  stable  on  the  dried  tubes,  which  are  later 
used  for  field  electrodeposition.  The  deposited 
metals  are  determined  by  electrothermal  atomic 
absorption  spectrometry.  These  in  situ  techniques 
provide  a  rapid  method  for  pollution  monitoring 
and  for  detection  of  metals  at  concentrations  below 
those  where  biological  effects  have  been 
observed.(Carroll-FRC) 
W8 1-04937 


DETERMINATION  OF  LEAD  IN  SEA  WATER 
BY  ELECTROTHERMAL  ATOMIC  ABSORP- 
TION SPECTROMETRY  AFTER  ELECTRO- 
LYTIC ACCUMULATION  ON  A  GLASSY 
CARBON  FURNACE. 

Bari  Univ.  (Italy).  Inst,  of  Analytical  Chemistry. 
G.  Torsi,  E.  Desimoni,  F.  Palmisano,  and  L. 
Sabbatini. 

Analytica  Chimica  Acta,  Vol  124,  No  1,  p  143-154, 
1981.  10  Fig,  1  Tab,  43  Ref 


Descriptors:  *Lead,  *Seawater,  *Chemical  analy- 
sis, Heavy  metals,  *Atomic  absorption  spectros- 
copy, Spectroscopy,  Electrolysis,  Carbon,  Trace 
elements.  Measuring  instruments. 

Despite  its  sensitivity,  electrothermal  atomic  ab- 
sorption spectrometry  has  not  found  wide  applica- 
tion for  direct  determinations  of  trace  elements  in 
seawater.  This  is  largely  due  to  the  fact  that  the 
large  amount  of  sodium  chloride  in  the  samples 
causes  non-specific  absorption.  An  apparatus  de- 
veloped by  Torsi  permitted  both  in  situ  electro- 
chemical preconcentration  of  the  analyte  from  a 
flowing  solution  and  almost  complete  suppression 
of  matrix  effects  because  the  matrix  could  be  re- 
moved by  suitable  washing.  This  apparatus  was 
successfully  tested  with  respect  to  lead  determina- 
tions in  different  salt  solutions  and  for  determining 
mercury  in  seawater.  This  investigation  was  de- 
signed to  establish  fully  the  potentialities  of  a  modi- 
fied and  more  functional  version  of  this  apparatus, 
using  the  determination  of  lead  in  seawater  as  the 
analytical  problem  to  be  solved  by  the  technique. 
Lead  in  sea  water  is  determined  by  combining  in 
situ  preconcentration  of  the  analyte  on  a  proper 
glassy  carbon  furnace  from  flowing  solutions  with 
electrothermal  atomic  absorption  spectrometry. 
The  effects  of  experimental  parameters  such  as  pH, 
flow  rate,  electrolysis  current,  and  electrolysis  time 
are  described,  and  the  optimum  conditions  for  de- 
termination of  lead  are  given.  The  relative  stand- 
ard deviation  at  1.5  nanograms  of  lead  per  milliliter 
is  +  over  -  1  percent,  and  the  detection  limit 
(twice  the  standard  deviation  of  the  blank)  is  0.03 
nanograms  per  milliliter.  (Carroll-FRC) 
W8 1-04938 


WATER  ANALYSIS, 

Geological  Suvey,  Denver,  CO. 

M.  J.  Fishman,  D.  E.  Erdmann,  and  T.  R. 

Steinheimer. 

Analytical  Chemistry,  Vol  53,  No  5,  p  182R-214R, 

1981.  680  Ref 

Descriptors:  'Literature  review,  *Water  analysis. 
Chromatography,  Spectrometry,  Colorimetry, 
Chemical  analysis.  Photometry,  Voltammetry, 
Electrometry,  Extraction,  Sample  preparation,  Ion 
exchance.  Titration,  Autoanalyzers,  Gravimetry, 
Tracers,  Fluorescence,  Potentiometry,  Polaro- 
graphy,  'Analytical  techniques. 

This  literature  review  covers  the  field  of  analytical 
chemistry  applied  to  water  analysis  from  the 
period  of  October  1978  through  September  1980. 
During  this  time  the  number  of  research  papers 
dealing  with  methodology  for  identification  of  or- 
ganic contaminants  in  water  has  increased  tremen- 
dously. Relatively  extensive  literature  reviews  of 
this  area  are  cited  first.  Determination  of  alkali  and 
alkaline  earth  metals  has  been  achieved  by  stable 
isotope  dilution  and  field  desorption  mass  spectros- 
copy, energy-dispersive  X-ray  fluorescene,  spec- 
trophotometric  or  potentiometric  detection,  polar- 
ographic  reduction,  and  the  use  of  polymethyl 
acrylate  matrix  membranes.  Aluminum,  iron  and 
manganese  were  determined  by  electrothermal 
atomic  absorption,  fluorimetric  determinations, 
spectrophotometry,  homogeneous  catalysis  and  gas 
chromatography,  electrothermal  atomization,  and 
atomic  absorption  spectrometry.  Beryllium,  cadmi- 
um, chromium,  cobalt,  copper,  lead,  nickel,  silver, 
thallium,  and  zinc  were  determined  by  flameless 
atomic  absorption  spectrometry,  inverse  voltam- 
metry, neutron  activation,  linear  sweep,  pulse,  and 
differential-pulse  anodic  stripping  voltammetry, 
electrothermal  atomization,  and  graphite  furnace 
atomic  absorption  spectrometry.  Methods  used  for 
determinations  of  bismuth,  gold,  indium,  molybde- 
num, rhenium,  thorium,  tin,  tungsten,  uranium,  va- 
nadium, and  zirconium  are  presented.  Studies  for 
determining  concentrations  of  mercury,  antimony, 
arsenic,  selenium,  tellurium,  boron,  phosphorus, 
silica,  sulfate,  sulfite,  sulfide,  other  sulfur  com- 
pounds, halides,  nitrate,  nitrite,  ammonia,  organic 
nitrogen,  cyanide,  thiocyanate  and  microconsti- 
tuents  are  also  reviewed.  (Baker-FRC) 
W81-04939 


MERCURY  AND  SELENIUM  CONTENT  AND 
CHEMICAL  FORM  IN  FISH  MUSCLE, 


Rochester  Univ.,  NY.  Environmental  Health  Sci- 
ences Center. 

C.  J.  Cappon,  and  J.  C.  Smith. 
Archives    of   Environmental    Contamination    and 
Toxicology,  Vol  10,  No  3,  p  305-319,  1981.  1  Fig,  6 
Tab,  56  Ref 

Descriptors:  *Fish,  'Mercury,  'Selenium,  Pollut- 
ant identification.  Chemical  properties.  Fate  of  pol- 
lutants. 

Mercury  and  selenium  were  determined  in  17 
marine  and  9  freshwater  fish  samples,  many  ob- 
tained from  retail  food  markets.  Marine  samples 
contained  between  89.4  and  2641.3  ppb  methyl  Hg 
(39-93%  of  total  Hg),  22.4  to  634.7  ppb  inorganic 
Hg,  and  111.8  to  3276.0  ppb  total  Hg.  Freshwater 
fish  contained  102.8  to  2681.6  ppb  methyl  Hg  (59- 
96%  of  total  Hg),  35.9  to  133.0  ppb  inorganic  Hg, 
and  174.8  to  2806.7  ppb  total  Hg.  More  Hg  was 
water-extractable  in  canned  tuna  (average  79%) 
and  freshwater  samples  (66%)  than  in  non-proc- 
essed marine  fish  (average  38%).  Methyl  Hg  was 
slightly  more  extractable  than  inorganic  Hg  for 
freshwater  and  canned  fish;  the  reverse  for  unpro- 
cessed marine  fish.  Selenium  content  did  not  corre- 
late with  Hg  content,  and  14-36%  was  in  the 
selenate  form.  Marine  fish  contained  167.8  to  825.4 
ppb  total  Se;  freshwater  fish,  142.6  to  575.9  ppb 
total  Se.  For  all  species  55  to  80%  of  total  Se  was 
water-extractable,  selenate  being  more  extractable 
than  selenite  or  selenide.  (Cassar-FRC) 
W8 1-04942 


HOT    WATER     EXTRACTABLE     PHOSPHO- 

RUS~AN     INDICATOR     OF     NUTRITIONAL 

STATUS  OF  PERIDINIUM 

CINCTUM(DINOPHYCEAE)      FROM      LAKE 

KINNERET  (ISRAEL), 

Israel  Oceanographic  and  Limnological  Research 

Ltd.,  Tiberias. 

D.  Wynne,  and  T.  Berman. 

Journal  of  Phycology,  Vol  16,  No  1,  p  41-46,  1980. 

3  Fig,  4  Tab,  36  Ref 

Descriptors:  'Nutrients,  'Phosphorus  compounds, 
Dinoflagellates,  Peridinium,  Lakes,  Algae,  Phos- 
phates, Eutrophication,  Water  pollution  effects, 
'Kinnert  Lake,  Israel. 

Intracellular  levels  of  hot  water  extractable  phos- 
phorus were  determined  in  cells  of  the  dinoflagel- 
late  Peridinium  cinctum  f  westii  (Lemm.)  Lef  in  a 
bloom  from  Lake  Kinneret,  Israel,  and  in  labora- 
tory cultures.  Neither  total  cellular  P  nor  hot 
water  extractable  P  was  an  unequivocal  indicator 
of  P  limitation  in  natural  Peridinium.  It  was  clear 
that  the  organisms  grew  successfully  with  a  low 
ambient  P  content,  probably  as  a  result  of  rapid 
recycling  of  nutrients.  During  the  1976  bloom  P 
concentrations  in  the  lake  water  were  very  low, 
averaging  0.004  mg  per  liter.  Total  average  cellu- 
lar P  was  0.090  ng  per  cell;  total  hot  water  extract- 
able  P,  0.034  ng  per  cell.  On  march  11,  the  begin- 
ning of  the  bloom,  total  cellular  P  and  hot  water 
extractable  P  were  higher  (0.126  and  0.058  ng  per 
cell,  respectively),  reaching  a  lower,  constant 
value  about  April  4.  In  laboratory  cultures  of  5-7 
mg  per  liter  P,  total  cell  P  was  about  0.20  ng  per 
cell  and  hot  water  extractable  P,  0.09  ng  per  cell. 
In  cultures  containing  lesser  amounts  of  P  (0.02- 
0.05  mg  per  liter  P)  total  cellular  P  was  0. 1  ng  per 
cell  and  hot  water  extractable  P,  average  0.028  ng 
per  cell.  (Cassar-FRC) 
W8 1-04978 


INADEQUACY  OF  ESCHERICHIA  COLI  AS 
AN  INDICATOR  OF  WATER  POLLUTION  IN 
A  TROPICAL  CLIMATE:  A  PRELIMINARY 
STUDY  IN  BOTSWANA, 

University   of  the   Witwatersrand,   Johannesburg 

(South  Africa).  Dept.  of  Genetics. 

J.  A.  Thomson. 

South  African  Journal  of  Science,  Vol  77,  No  1,  p 

44-45,  January,  1981.  3  Tab,  3  Ref 

Descriptors:  'Drinking  water,  'Bioindicators,  Sal- 
monella, Bacteria,  Escherichia  coli.  Tropical  re- 
gions, Botswana. 

This  study  indicates  that  care  should  be  taken 
when  interpreting  the  results  of  routine  examina- 
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tions  of  drinking  water  quality  in  tropical  climates 
by  the  membrane  filtration  method.  Towns  in  the 
study  area  have  populations  ranging  from  7,000  to 
17,000,  and  the  water  comes  from  boreholes  which 
tend  to  be  situated  in  outlying  areas  wherever 
possible.  The  increasing  proximity  of  pit  latrines 
makes  the  possibility  of  contamination  to  the  bore- 
holes greater  than  it  was  before.  In  performing  a 
screening  study  of  drinking  water  from  six  towns  it 
was  determined  that,  even  in  the  absence  of  E. 
coli,  some  water  samples  contained  detectable 
levels  of  presumptive  salmonella.  The  reason  for 
the  presence  of  potentially  harmful  coliforms  in  the 
absence  of  E.  coli  in  the  water  may  be  related  to 
the  survival  capacities  of  these  organisms.  It  was 
determined  in  one  particular  location  that  the  pres- 
ence of  a  high  level  (25%)  of  antibiotic  resistant 
organisms  in  the  dam  water  and  the  isolation  of 
resistant  salmonellae  from  standpipes  may  be  an 
indication  that  the  unsatisfactory  sewerage  system 
at  the  local  hospital  was  contributing  to  the  pollu- 
tion of  drinking  water  in  the  town.  (Baker-FRC) 
W8 1-04996 

5B.  Sources  Of  Pollution 


MICROBIAL  DEGRADATION  OF  KEPONE  IN 
THE  CHESAPEAKE  BAY, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

R.  R.  Colwell,  L.  A.  McNicol,  S.  A.  Orndorff,  and 
J.  Kelley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-238594, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Maryland  Water  Resources  Research  Center,  Uni- 
versity of  Maryland  Technical  Report  No  64, 
March,  1981.  33  p,  7  Fig,  5  Tab,  66  Ref  OWRT-B- 
034-MD(2),  14-34-0001-9074. 

Descriptors:  *Kepone,  *Kepone-resistant  bacteria, 
•Microbial  degradation,  *James  River,  'Chesa- 
peake Bay,  Gram  negative  bacteria.  Gram  positive 
bacteria.  Wastewater,  Aerobic  bacteria,  Estuarine 
environment.  Microorganisms. 

The  study's  aims  were  to  identify  the  (1)  effects  of 
Kepone  on  total  microflora  of  water  and  sediment 
and  on  their  metabolic  processes  in  the  James 
River  and  the  Chesapeake  Bay;  (2)  kinetics  of 
Kepone  interactions  based  on  mixed  and  pure  sedi- 
ment cultures;  (3)  intermediate  metabolites  and  end 
products  to  elucidate  pathways  of  possible  micro- 
bial Kepone  degradation;  and  (4)  mechanism  of 
resistance  of  Gram  negative  bacteria  to  Kepone. 
Data  indicated  the  existence  of  stable,  persistent 
population  of  Kepone-resistant  bacteria  in  both  the 
James  River  and  the  Chesapeake  Bay.  Influx  of 
Gram  negative  organisms  via  wastewaters,  runoff, 
etc.,  was  found  to  significantly  affect  the  total 
number  of  Kepone-resistant  bacteria.  The  effect  of 
Kepone  on  in  situ  microbial  activity  appeared  best 
measured  by  the  MA/cell  index  based  on  the 
DVC,  and  the  activity  of  in  situ  Kepone-resistant 
bacteria  by  the  Kepone  DVC-based  index.  The 
effect  of  Kepone  on  Gram  negative  bacteria  was 
found  to  be  predominantly  on  cell  membrane  con- 
stituents. The  severe  toxic  effects  in  membrane- 
bound  energy  metabolism  seen  in  Gram  positive 
bacteria  are  thought  to  be  averted  in  Gram  nega- 
tive bacteria  by  the  binding  of  Kepone  to  the  cell 
envelope,  (de  Coquereaumont-IPA) 
W8 1-04657 


THE  SOURCE  AND  TRANSPORT  OF  AR- 
SENIC IN  NORTHEASTERN  OHIO  GROUND- 
WATERS, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
Dept.  of  Geological  Sciences. 
G.  Matisoff,  C.  J.  Khourey,  and  J.  F.  Hall. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-240525, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Center,  Ohio  State  University, 
Columbus,  Project  Completion  Report  No. 
712435,  (1981).  72  p,  17  Fig,  7  Tab,  53  Ref 
OWRT-A-061-OHIO(1). 

Descriptors:  'Groundwater,  'Arsenic  compounds, 
'Ohio,  Hydrogeology,  Oxidation-reduction  poten- 


tial. Iron  compounds.  Adsorption,  Groundwater 
recharge.  Groundwater  movement.  Path  of  pollut- 
ants. 

Groundwaters  in  the  Northwest  School  System 
area  of  Canal  Fulton,  Ohio  were  examined  for 
their  hydrologic  and  chemical  properties.  In  gener- 
al, the  groundwaters  in  the  study  area  were  inter- 
connected by  a  complex  system  of  aquifer  and 
aquitards.  Arsenic  concentrations  were  above 
EPA  limits  in  two  wells,  but  were  elevated  above 
the  background  value  throughout  much  of  the 
area.  Two  major  aquifer  systems  exist  within  the 
study  area:  The  Sharon  Sandstone  of  the  upland 
areas;  and  the  outwash  sand  and  gravel  deposits  of 
the  buried  valleys.  Flow  is  generally  from  the 
north,  but  local  variations  are  caused  by  the  Tus- 
carawas River  Valley  on  the  south  and  west  of  the 
study  area.  Recharge  to  the  local  aquifer  system 
may  be  occurring  in  the  central  portion  of  the 
study  area  from  the  chloride-contaminated  Tus- 
carawas River.  The  areal  distribution  of  arsenic 
within  the  study  area  indicates  that  the  arsenic  is 
not  sourced  from  the  Tuscarawas  Rive  and  gives 
no  indication  of  an  outside  source  of  arsenic. 
Within  the  study  area,  there  is  no  evidence  for  an 
anthropogenic  source  of  arsenic  to  the  ground- 
waters. Agricultural  soils,  abandoned  underground 
coal  mines,  industrial  impoundments  to  the  north, 
and  an  abandoned  industrial  dump  site  within  the 
study  area  were  all  eliminated  as  possible  sources 
for  the  arsenic.  Theoretical  and  laboratory  studies 
of  arsenic  in  these  groundwaters  demonstrates  that 
it  is  entirely  of  inorganic  make-up,  and  consists  of 
about  equal  parts  of  arsenate  and  arsenite.  Redox 
considerations  suggest  that  arsenic  is  controlled  by 
an  adsorption  equilibrium  with  ferric  hydroxides, 
and  that  the  reduction  of  the  ferric  hydroxides  by  a 
recent  lowering  of  Eh  and/or  pH  in  the  aquifer  has 
liberated  both  iron  and  arsenic  to  solution.  A  high 
correlation  between  ferrous  iron  and  total  dis- 
solved arsenic  supports  this  model. 
W8 1-04658 


AN  INVESTIGATION  INTO  HAZARDOUS 
PHENOLIC  COMPOUNDS  FROM  PETRO- 
LEUM SOURCES  AND  URBAN  RUNOFF, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Dept.  of  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
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ON-SITE  WASTEWATER  IREATMENT  PROB- 
LEMS AND  ALTERNATIVES  FOR  WESTERN 
NORTH  CAROLINA, 

Western  Carolina  Univ.,  CuUowhee,  NC. 
S.  J.  Berkowitz. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-240541, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina,  Raleigh,  Report  No  163,  June, 
1981.  148  p.  1  Fig,  19  Tab.  OWRT-A-999-NC(54). 

Descriptors:  'Wastewater  management,  'Sewage 
disposal,  'Septic  tanks.  Wastewater  disposal  sys- 
tems. Water  supply  quality.  Mountains,  Water 
quality  standards,  Water  pollution  sources.  Water 
wells.  Public  health.  Groundwater  pollution, 
Graham  County,  Haywood  County,  Jackson 
County,  Macon  County,  'North  Carolina. 

This  report  contains  the  results  of  a  project  intend- 
ed to  help  improve  wastewater  management  in  the 
western  North  Carolina  mountains  by  developing  a 
comprehensive  picture  of  the  region's  on-site 
wastewater  management  practices  and  related 
problems,  and  provides  a  basis  for  evaluating  the 
potential  role  alternative  practices  and  programs 
could  play  in  solving  these  problems.  Four  repre- 
sentative mountain  counties-Graham,  Haywood, 
Jackson,  and  Macon-were  analyzed  in  detail.  Ap- 
proximately 100,000  people  live  in  40,000  homes 
within  the  four  study  counties.  About  three-quar- 
ters of  these  homes  depend  on  individual 
wastewater  disposal  systems,  primarily  conven- 
tional septic  tank  systems.  As  of  1970,  an  estimated 
4,000  homes  (13%)  had  no  flush  toilet  and  1,000 
homes  (3%)  straight  piped  their  raw  sewage  di- 
rectly to  the  nearest  stream.  Approximately  2,500 
homes  (6%)  have  failing  septic  systems,  due  to 


poor  siting,  design,  installation,  and  maintenance, 
and  to  the  reduced  amount  of  mountain  land  suit- 
able for  effective  long-term  septic  system  oper- 
ation. There  are  indications  that  some  health  haz- 
ards and  degraded  water  quality  conditions  in 
western  North  Carolina  are  attributable  to  on-site 
sewage  treatment  problems.  An  estimated  30%  of 
the  homes  (about  10,000)  have  individual  drinking 
water  supplies  that  are  bacteriologically  contami- 
nated. An  alarming  68%  to  78%  of  the  springs 
sampled  recently  by  sanitarians  in  the  study  area 
counties  were  contaminated.  Many  small  public 
well  systems  serving  trailer  parks,  subdivisions, 
second  homes  and  seasonal  developments  are  in 
fair  to  poor  condition.  Bacterial  contamination  was 
found  in  the  majority  of  the  streams  that  have  been 
sampled  in  the  study  area  counties. 
W8 1-04661 


GROUND-WATER  QUALITY  ALONG  THE 
MOJAVE  RIVER  NEAR  BARSTOW,  CALIFOR- 
NIA, 1974-79, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
L.  A.  Eccles. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-205676, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-109,  March,  1981.  63  p,  9  Fig,  2  Tab,  16  Ref 

Descriptors:  'Groundwater,  'Water  quality, 
'Water  pollution.  Aquifers,  Degradation, 
Wastewater  disposal.  Chemical  analysis,  'Califor- 
nia, Barstow  area,  Mojave  River. 

The  quality  of  ground  water  in  the  alluvium  along 
the  usually  dry  Mojave  River  near  Barstow,  Calif., 
has  been  monitored  since  1974.  Degradation  has 
occurred  as  a  result  of  wastewater  discharge  and 
irrigation  return.  Characteristics  of  the  degraded 
ground  water  include  concentrations  of  dissolved 
solids  exceeding  1,000  milligrams  per  liter,  odor 
threshold  numbers  exceeding  5,  dissolved  organic 
carbon  exceeding  2.0  milligrams  per  liter,  chloride 
exceeding  250  milligrams  per  liter,  phenols  exceed- 
ing 1  microgram  per  liter,  and  methylene  blue 
active  substances  exceeding  0.20  milligram  per 
liter.  Large  flows  in  the  river  during  the  winters  of 
1977-78  and  1978-79  recharged  the  aquifer  with 
water  from  storm  runoff  The  ground-water-qual- 
ity monitoring  data  showed  that  few  changes  in 
the  concentration  and  distribution  of  chemical  con- 
stituents occurred  between  1974  and  1977,  but 
between  1977  and  1979  there  were  overall  de- 
creases in  most  constituents  and  in  odor.  The  moni- 
toring data  also  showed  that  between  1977  and 
1979  the  degraded  ground  water  spread  and 
moved  downgradient,  whereas  prior  to  1977  it  had 
been  generally  confined  to  an  area  between  Bar- 
stow and  the  U.S.  Marine  Corps  Supply  Center. 
(USGS) 
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WATER-QUALITY  ASSESSMENT  OF  THE 
MERCED  RIVER,  CALIFORNIA,  IN  THE  1977 
WATER  YEAR, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

S.  K.  Sorenson,  and  R.  J.  Hoffman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-205668, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-75,  March,  1981.  31  p,  17  Fig,  3  Tab,  19  Ref 

Descriptors:  'Water  quality,  'Water  pollution 
sources,  'Surface  waters.  Sampling,  Biological 
properties.  Chemical  properties.  Physical  proper- 
ties, Nutrients,  Primary  productivity,  'California, 
'Merced  River,  Lake  McClure. 

Water-quality  conditions  in  the  Merced  River  in 
California  were  sampled  four  times  during  the  1977 
water  year  at  12  stations  on  the  river  and  its  major 
impoundments.  Samples  taken  at  the  record  or 
near-record  low  flows  of  the  1976-77  drought, 
showed  that  calcium  and  bicarbonate  were  the 
predominant  ions  in  the  water.  Inflow  of  irrigation 
return  water  to  the  river  caused  a  threefold  to 
sevenfold  increase  in  specific  conductance  between 
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river  kilometer  42  and  the  farthest  downstream 
station  at  kilometer  8.  During  the  four  sampling 
periods,  the  increase  in  total  nitrogen  concentra- 
tions was  twofold  to  sixfold  in  that  reach.  Up- 
stream of  kilometer  42,  the  river  was  free  of  appar- 
ent water-quality  degradation,  with  the  exception 
of  occasional  increases  in  nitrogen  and  phosphorus. 
Measurements  of  primary  productivity  and  phyto- 
plankton  in  Lake  McClure  and  at  three  river  sta- 
tions gave  indications  of  trophic  conditions  in  the 
river  system.  (USGS) 
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ASSESSMENT  OF  ENERGY  RESOURCE  DE- 
VELOPMENT IMPACT  ON  WATER  QUALITY; 
THE  YAMPA  AND  WHITE  RIVER  BASINS, 

Nevada  Univ.,  Las  Vegas.  Dept.  of  Biology. 
S.  M.  Melancon,  B.  C.  Hess,  and  R.  W.  Thomas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-142 192, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Interagency  Energy-Environment  Research  and 
Development  Program  Report  EPA-6(X)/7-80-151, 
September,  1980.  182  p,  14  Fig,  44  Tab,  86  Ref,  2 
Append. 

Descriptors:  *Resources  development,  *Oil  shale, 
*Coal,  'Water  quality,  'Monitoring,  Water  re- 
sources. Water  pollution  sources,  Salinity,  Nutri- 
ents, Suspended  sediments.  Runoff,  Groundwater, 
Air  pollution.  Surface  water,  Strip  mines,  Yampa 
River  basin,  White  River  basin,  Colorado,  Utah. 

The  Yampa  and  White  River  Basins  contain  vast 
beds  of  low-sulfur,  strippable  coal  that  potentially 
will  support  a  large  number  of  coal-fired  power- 
plants  as  well  as  some  of  the  richest  oil  shale 
deposits  in  the  United  States.  However,  conversion 
of  these  energy  resources  into  commercially  usable 
power  and  fuel  is  expected  will  have  considerable 
impact  on  water  resources  in  the  basins.  Water 
quality  throughout  the  Yampa  and  White  River 
Basins  is  variable  and  strongly  influenced  by  epi- 
sodic high  runoff  and  mineralized  groundwater 
supplies  forming  the  baseflow  of  intermittent  tribu- 
taries. The  parameters  most  likely  to  be  affected  by 
increased  activities  in  the  basins  are  elemental  toxic 
substances,  salinity,  suspended  sediments,  and  nu- 
trients. Pollution  may  occur  during  any  stage  of 
the  extraction,  refining,  transportation,  conversion, 
or  utilization  processes.  Potential  contamination  of 
groundwater  supplies  from  in-site  conversion  facil- 
ities, and  nonpoint  pollution  from  sources  such  as 
stack  emissions,  airborne  dust,  and  spills  are  of 
major  concern  in  these  basins.  Surface  water  qual- 
ity monitoring  stations  operated  by  the  U.S.  Geo- 
logical Survey  are  abundant  and  generally  well 
situated  to  monitor  energy  resource  development 
impact.  Thirteen  sampling  stations  have  been  se- 
lected as  having  the  highest  sampling  priority  for 
energy  monitoring  throughout  the  basins.  Priorities 
have  also  been  established  for  water  quality  param- 
eters necessary  to  monitor  impacts  from  energy 
development.  (Moore-SRC) 
W8 1-04690 


UPTAKE,  METABOLISM  AND  DISPOSITION 
OF  XENOBIOTIC  CHEMICALS  IN  FISH;  WIS- 
CONSIN POWER  PLANT  IMPACT  STUDY, 

Medical  Coll.  of  Wisconsin,  Milwaukee.  Dept.  of 
Pharmacology  and  Toxicology. 
J.  Lech,  and  M.  Melancon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-135329, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-082,  August,  1980.  156  p,  53  Fig,  44  Tab, 
131  Ref 

Descriptors:  *Coal,  *Powerplants,  'Hazardous  ma- 
terials, 'Trout,  'Accumulation,  'Metabolism,  Me- 
tabolites, Biotransformation,  Pollutants,  Chlorinat- 
ed hydrocarbons.  Benzenes,  Phenols,  Enzymes. 

Chemicals  were  selected  which  might  arise  from 
the  operation  of  a  coal-fired  power  plant.  The 
uptake  and  elimination  of  carbon- 14-labeled  naph- 
thalene, 2-methylnaphthalene,  1,2,4-trichloroben- 
zene,  pentachlorophenol,  and  pentachloroanisole 
were  studied.  Each  of  these  chemicals  was  taken 
up  rapidly  by  rainbow  trout.  Increasing  the  dura- 


tion of  exposure  to  carbon- 14-naphthalene  or 
carbon- 14-2-methylnaphthalene  slowed  the  elimi- 
nation of  carbon- 14-containing  components  from 
these  fish.  Activities  of  cytochrome  P-450-related 
xenobiotic  metabolizing  enzymes  in  rainbow  trout 
livers  were  induced.  The  quantities  of  biliary  meta- 
bolites in  these  fish  were  considerably  higher  than 
those  found  in  non-induced  trout.  Piperonyl  butox- 
ide  reduced  levels  of  biliary  metabolites  of  pen- 
tachloroanisole and  di-2-ethylhexyl-phthalate  in 
trout  and  increased  tissue  levels  of  these  chemicals. 
The  high  levels  of  biotransformation  products  of 
these  chemicals  found  in  fish  bile  during  and  after 
exposure  to  the  chemicals  in  these  studies  support 
the  possible  use  of  bile  sampling  in  pollutant-mod- 
elling programs.  (Brambly-SRC) 
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SEDIMENTS  OF  SOUTHERN  LAKE  HURON: 
ELEMENTAL  COMPOSITION  AND  ACCUMU- 
LATION RATES, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 
J.  A.  Robbins. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-226723, 
Price  codes:  A15  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-80-080,  August,  1980.  330  p,  153  Fig,  60 
Tab,  82  Ref,  1  Append. 

Descriptors:  'Sedimentation  basins,  'Sedimenta- 
tion rates,  'Lake  sediments.  Elements,  'Pollutants, 
Metals,  'Heavy  metals.  Tin,  Accumulation, 
Benthic  fauna,  Mixing,  'Lake  Huron. 

Over  a  period  of  a  year  (1974-1975)  nearly  100 
sediment  cores  were  taken  in  the  Port  Huron  and 
Goderich  depositional  basins  of  southern  Lake 
Huron.  The  cores  were  analyzed  for  38  elements 
including  most  of  the  known  or  potential  contami- 
nants. The  Goderich  basin  is  five  times  more  effi- 
cient than  the  Port  Huron  basin  in  collecting  fine- 
grained materials  and  associated  metal  contami- 
nants. Sediment  mixing  by  benthic  organisms 
modify  the  metal  contaminant  and  radioactivity 
profiles.  The  mean  sedimentation  rates  were  35.7 
mg/sq  cm/yr  and  12.8  mg/sq  cm/yr  for  the  Go- 
derich and  Port  Huron  basins,  respectively.  The 
extent  of  contamination  of  sediments  relative  to 
natural  levels  was  greatest  for  Hg,  and  in  decreas- 
ing order,  Sn,  Pb,  Sb,  As,  Cd,  Zn,  Ni,  U,  Cu,  and 
Br.  This  is  the  first  time  that  tin  has  been  recorded 
as  a  contaminant  in  the  lake,  reaching  a  maximum 
concentration  of  6  ppm  in  surface  sediments. 
(Brambley-SRC) 
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PROBABILITY  SAMPLING  TO  MEASURE 
POLLUTION  FROM  RURAL  LAND  RUNOFF, 

North  Carolina  State  Univ.  at  Raleigh. 

F.  J.  Humenik,  D.  W.  Hayne,  M.  R.  Overcash,  J. 

W.  Gilliam,  and  A.  M.  Witherspoon. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-175946, 

Price  codes:  A 10  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-035,  February,   1980.  214  p,   16  Fig,  58 

Tab,  53  Ref 

Descriptors:  'Runoff,  'Rural  aresas,  'Sampling, 
'Flow  rates,  'Pollutants,  'Nutrients,  Algal 
growth.  Water  quality,  Land  use,  Automation, 
Costs,  Probabilistic  process. 

The  feasibility  of  probability  sampling  in  describ- 
ing quality  of  rural  water  not  affected  by  point 
sources  is  examined.  The  study  site  was  a  portion 
of  the  Chowan  River  Basin  in  Virginia  and  North 
Carolina.  Flow  was  measured  along  with  dissolved 
oxygen,  temperature,  conductivity,  and  pH.  All 
samples  were  analyzed  for  nitrate  plus  nitrite  nitro- 
gen, total  Kjeldahl  nitrogen,  total  phosphate  and 
chloride.  Flow  was  highly  variable  in  time  and 
space;  concentration  was  less  so.  The  algal  com- 
munity, of  many  species,  was  usually  low  in  bio- 
mass,  with  fluctuations  to  be  explained  by  changes 
in  algal  input  rather  than  by  growth.  Growth  was 
limited  by  high  flushing  rates  and  poor  light,  not 
by  nutrients.  The  grab  sampling  data  revealed  no 
clear  relationships  between  water  quality  param- 


eters and  macro  land-use  facors.  For  estimating 
basin-wide  mean  values  with  modest  budgets,  grab 
sampling  was  more  flexible  and  provided  better 
precision  of  estimation  than  did  automated  sam- 
pling under  the  same  budget.  With  high-budget 
studies  (several  hundred  thousand  1975  dollars) 
this  relationship  may  be  reversed.  This  comparison 
is  stated  on  the  restrictive  basis  of  estimating  mean 
values;  automated  sampling  may  have  other  advan- 
tages with  other  kinds  of  studies.  (Brambey-SRC) 
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IMPACTS  OF  COAL-FIRED  POWER  PLANTS 
ON  LOCAL  GROUND-WATER  SYSTEMS;  WIS- 
CONSIN POWER  PLANT  IMPACT  STUDY, 

Wisconsin  Univ. -Madison.  Inst,  for  Environmental 

Studies. 

C.  B.  Andrews,  and  M.  P.  Anderson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-225998, 

Price  codes:  AlO  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-079,  August,  1980.  215  p,  26  Fig,  3  Tab, 

82  Ref,  4  Append. 

Descriptors:  'Environmental  effects,  'Power- 
plants,  'Coal,  'Groundwater  pollution,  'Ground- 
water movement,  'Simulation,  Cooling  ponds, 
Model  studies.  Water  temperature.  Wetlands,  Con- 
struction, Thermal  pollution,  Vegetation,  Waste 
dumps.  Flood  plains. 

Quantitative  techniques  for  simulating  the  impacts 
of  a  coal-fired  power  plant  on  the  ground-water 
system  of  a  river  flood-plain  wetland  were  devel- 
oped and  tested.  Effects  related  to  the  construction 
and  operation  of  the  cooling  lake  and  ashpit  had 
the  greatest  impact.  Ground-water  flow  system 
models  were  used  to  simulate  ground-water  flows 
before  and  after  the  cooling  lake  and  ashpit  were 
filled.  The  simulations  and  field  data  indicate  that 
the  cooling  lake  and  ashpit  altered  local  flow  sys- 
tems and  increased  ground-water  discharge. 
Chemical  changes  in  the  ground-water  system 
were  minor.  Contaminated  ground  water  was  con- 
fined to  a  small  area  near  the  ashpit.  Thermal 
changes  in  the  groundwater  are  a  major  impact  of 
the  cooling  lake.  Changes  in  water  temperature 
and  levels  have  altered  the  vegetation  of  the  wet- 
land, a  major  ground-water  discharge  area. 
Ground-water  temperatures  near  the  cooling  lake 
were  monitored.  A  model  was  used  to  simulate  the 
response  of  subsurface  temperatures  to  seasonal 
changes  in  a  lake  and  air  temperatures.  Long-term 
substrate  temperature  changes  expected  in  the  wet- 
land were  predicted.  Using  ground-water  tempera- 
tures to  estimate  flow  rates  was  investigated.  Simu- 
lated temperature  patterns  agreed  with  field  data, 
but  were  sensitive  to  the  distribution  of  subsurface 
lithologies.  It  is  predicted  that  by  1987  ground- 
water temperatures  will  be  increased,  resulting  in 
an  increase  in  ground-water  flow. 
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WASTEWATER  IN  RECEIVING  WATERS  AT 
WATER  SUPPLY  ABSTRACTION  POINTS, 

SCS  Engineers,  Inc.,  Redmond,  WA. 

M.  D.  Swayne,  G.  H.  Boone,  D.  Bauer,  and  J.  S. ' 

Lee. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-ni0O7, 

Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-044,  July,   1980.   199p,  7  Fig,   15  Tab,  3 

Append. 

Descriptors:  'Water  supply,  'Wastewater  pollu- 
tion, 'Surface  water,  'Utilities,  'Water  pollution 
sources.  Water  reuse.  Low  flow.  Municipal  water, 
Potable  water,  Streamflow. 

Wastewater  sometimes  represents  a  significant  por- 
tion of  the  total  flow  in  many  receiving  waters.  In 
order  to  determine  how  much  wastewater  and 
wastewater-derived  material  from  discharges  is 
pressent  in  the  surface  water  supplies  of  U.S.  cities 
with  populations  greater  than  25,000,  a  study  was 
conducted  using  presently  available  data  contained 
in  computer  files,  reports,  and  other  documenta- 
tion. The  study  identified  1246  municipal  water 
supply  utilities  using  surface  water  from  194  basins 
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serving  525  cities.  Results  are  tabulated  to  show 
for  each  utility  the  number  of  upstream  wastewater 
discharges  by  type,  an  estimate  of  cumulated 
wastewater  discharge  flow,  and  the  ratio  of 
wastewater  flow  to  stream  or  river  flow.  The 
results  range  from  142  utilities  with  no  discharges 
identified  to  many  utilities  where  the  wastewater 
constituted  a  major  portion  of  the  water  supply. 
Several  utilities  were  determined  to  be  using  water 
from  a  source  whose  low  flow  was  less  than  the 
combined  upstream  discharge  flows.  Water  sup- 
plies serving  cities  near  the  bottom  of  large  river 
basins  were  found  to  contain  wastewater  from 
several  thousand  dischargers.  However,  those  utili- 
ties with  the  highest  percentage  of  wastewater 
relative  to  supply  flow  were  generally  from  small 
to  medium  sized  creeks  and  rivers.  Twenty  cities 
with  a  total  population  of  more  than  7  million  were 
determined  to  have  surface  water  supplies  where 
the  upstream  wastewater  discharge  flow  was  2.3  to 
16%  of  the  average  flow  and  8  to  35%  of  low 
flow.  (Moore-SRC) 
W8 1-04707 


SEDIMENT-POLLUTANT  RELATIONSHIPS 
IN  RUNOFF  FROM  SELECTED  AGRICUL- 
TURAL, SUBURBAN,  AND  URBAN  WATER- 
SHEDS; A  STATISTICAL  CORRELATION 
STUDY, 

Tetra  Tech,  Inc.,  Lafayette,  CA. 
For  primary  bibliographic  entry  see  Field  2J. 
W81-04710 


LONG-TERM  EFFECTS  OF  LAND  APPLICA- 
TION OF  DOMESTIC  WASTEWATER;  MESA, 
ARIZONA:  IRRIGATION  SITE, 

Stone  (Ralph)  and  Co.,  Inc.,  Los  Angeles,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W81-04714 


AN  APPROACH  TO  WATER  RESOURCES 
EVALUATION  OF  NON-POINT  SILVICUL- 
TURAL  SOURCES,  (A  PROCEDURAL  HAND- 
BOOK). 

Forest  Service,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-119828, 
Price  codes:  $54.50  in  paper  copy,  AOl  in  micro- 
fiche. Environmental  Protection  Agency  Report 
EPA-600/8-80-012,  August,  1980.  850  p,  264  Fig, 
122  Tab,  746  Ref.  EPA-IAG-D6-0660. 

Descriptors:  'Forest  management,  *Forest  hydrol- 
ogy, 'Water  pollution  sources,  'Water  pollution 
prevention,  'Water  pollution  control,  Nonpoint 
pollution  sources.  Stream  discharge.  Erosion,  Sedi- 
ment discharge.  Dissolved  oxygen.  Organic 
matter.  Nutrients,  Pesticides,  Fertilizers,  Predic- 
tion. 

This  handbook  provides  an  analysis  methodology 
that  can  be  used  to  describe  and  evaluate  changes 
to  the  water  resource  resulting  from  non-point 
silvicultural  activities.  It  covers  only  the  pollutant 
generation  and  transport  processes  and  does  not 
consider  the  economic,  social,  and  political  aspects 
of  pollution  control.  Pollutant  sources  considered 
are  surface  erosion,  soil  mass  movement,  nutrients 
and  introduced  chemicals  (pesticides  and  fertiliz- 
ers). This  state-of-the-art  approach  for  analysis  and 
prediction  of  pollution  from  non-point  silvicultural 
activities  is  a  rational  estimation  procedure  that  is 
most  useful  in  making  comparative  analysis  of 
management  alternatives.  These  comparisons  are 
used  in  selecting  preventive  and  mitigative  con- 
trols and  require  site-specific  data  for  the  analysis. 
This  handbook  also  provides  quantitative  tech- 
niques for  estimating  potential  changes  in  stream- 
flow,  surface  erosion,  soil  mass  movement,  total 
potential  sediment  discharge,  and  temperature. 
Qualitative  discussions  of  the  impacts  of  silvicul- 
tural activities  on  dissolved  oxygen,  organic 
matter,  nutrients,  and  introduced  chemicals  are 
included.  A  control  section  provides  a  list  of  con- 
trol practices  that  have  been  used  effectively  and  a 
methodology  for  selecting  mixtures  of  these  con- 
trols for  the  prevention  and  mitigation  of  water 
resource  impacts.  Such  mixtures  are  the  technical 
basis  for  formulating  Best  Management  Practices. 
(Brambley-SRC) 
W8 1-047 18 


THE  LAND  AND  HAZARDOUS  WASTE  MAN- 
AGEMENT, 

Battelle  Memorial  Inst.,  Columbus,  OH.  Columbus 

Labs. 

J.  S.  Pizzuto,  and  C.  W.  Townley. 

Journal  of  Soil  and  Water  Conservation,  Vol  36, 

No  2,  p  79-81,  March/April,  1981.  2  Fig. 

Descriptors:  'Waste  disposal,  'Hazardous  materi- 
als, 'Landfills,  Waste  dumps.  Toxins,  Leaching, 
Legal  aspects.  Legislation,  Groundwater  pollution, 
Water  pollution  sources. 

Unsafe  disposal  of  hazardous  wastes  can  contami- 
nate groundwater.  This  problem  is  caused  when 
hazardous  wastes  are  dumped  on  open  land, 
dumped  in  municipal  landfills,  abandoned  in  pri- 
vate landfills,  or  dumped  into  open  pits  and  waste 
lakes.  Wastes,  particularly  liquid  wastes,  migrate  at 
unpredictable  rates  and  can  eventually  penetrate 
aquifers.  In  some  cases,  water  is  polluted  for  dec- 
ades. The  Resource  Conservation  and  Recovery 
Act  (RCRA)  passed  in  1976  regulates  the  disposal 
of  hazardous  materials,  and  the  $1.6  million  super- 
fund  bill  of  1980  is  a  legislative  tool  for  cleaning  up 
existing  hazardous  wastes  sites.  The  Environmen- 
tal Protection  Agency  estimates  that  there  may  be 
as  many  as  50,000  hazardous  waste  dumps  in  the 
US  with  up  to  2,000  of  them  posing  potential 
serious  threats  to  public  health.  A  secure  landfill 
includes  a  protective  layer  of  clay  or  plastic  and  is 
surrounded  by  monitoring  wells.  After  landfill, 
incineration  is  the  most  common  method  for  haz- 
ardous waste  disposal.  The  incineration  of  certain 
kinds  of  hazardous  wastes  at  sea  using  special 
incinerator  ships  is  a  method  developed  in  Europe. 
Also,  scientists  are  investigating  ways  microorgan- 
isms can  be  used  to  degrade  toxic  chemicals  such 
as  DDT  or  2,4-D.  (Small-FRC) 
W8 1-04772 


RELATIONSHIPS  BETWEEN  SNOW  COVER 
AND  WINTER  LOSSES  OF  DISSOLVED  SUB- 
STANCES FROM  A  MOUNTAIN  WATER- 
SHED, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
W.  M.  Lewis,  Jr.,  and  M.  C.  Grant. 
Arctic  and  Alpine  Research,  Vol  12,  No  1,  p  11-17, 
February,  1980.  4  Fig,  1  Tab,  10  Ref. 

Descriptors:  'Snow  cover,  'Solute  transport, 
'Small  watersheds.  Frozen  ground,  Nitrates,  Phos- 
phates, Soil  chemistry,  Path  of  pollutants,  Frozen 
soils.  Nutrients,  Potassium,  Sulfates,  Calcium, 
Magnesium,  Phosphorus  compounds,  Bicarbon- 
ates.  Nitrogen  compounds,  Snowpack,  Low  flow, 
'Como  Creek,   Colorado,   Mountain   watersheds. 

Dissolved  materials  lost  from  the  Como  Creek, 
Colorado,  a  watershed  near  the  Continental  Divide 
at  elevation  2900  meters,  were  computed  for  the 
low-flow  season  (Fall  through  Winter)  in  different 
years.  During  the  3-year  study  period,  June  1975 
to  April  1978,  normal,  low,  and  above  normal 
snowpack  conditions  were  observed.  Soil  remains 
unfrozen  under  substantial  snow  cover  and  freezes 
all  the  way  to  bedrock  in  bare  areas.  There  were 
no  significant  differences  between  the  years  for 
losses  of  sulfate,  Na(  +  ),  nitrite,  ammonium,  dis- 
solved organic  carbon,  and  dissolved  organic  nitro- 
gen. Nitrate-N  showed  the  largest  annual  vari- 
ations, reaching  about  90  micrograms  per  liter  in 
stream  water  during  the  low  snow  season,  1976-77, 
and  less  than  25  micrograms  per  liter  during  the 
normal  and  high  snow  seasons.  Phosphate  varied 
considerably  from  50%  of  the  mean  in  the  high 
snow  season  to  130%  of  the  mean  in  the  low  snow 
season.  Other  constituents  which  varied  signifi- 
cantly, but  to  a  lesser  degree,  were  Ca(2-f), 
Mg(2  +  ),  K(-)-),  dissolved  organic  phosphorus,  bi- 
carbonate, and  H(-l-).  The  biologically  active  sub- 
stances (nitrate,  phosphate,  and  potassium)  were 
most  strongly  affected  by  differences  in  soil  frost, 
perhaps  because  some  biological  processes  have 
been  disrupted.  A  possible  explanation  is  the  physi- 
cal inactivation  of  the  nutrient  uptake  zone  for 
roots.  (Cassar-FRC) 
W8 1-04790 


TRANSPORT  OF  DIELDRIN  BETWEEN  AIR 
AND  WATER, 


Auckland  Univ.  (New  Zealand).  Dept.  of  Chemis- 
try. 

R.  M.  Slater,  and  D.  J.  Spedding. 
Archives   of  Environmental    Contamination    and 
Toxicology,  Vol  10,  No  11,  p  25-33,  1981.  1  Fig,  3 
Tab,  19  Ref. 

Descriptors:  'Air  pollution,  'Dieldrin,  'Oceans, 
Pesticide  kinetics.  Air-water  interfaces.  Wind  ve- 
locity, Path  of  pollutants.  Pesticides,  Interfaces, 
Transfer,  Boundaries(Surfaces). 

The  transfer  rate  of  dieldrin  from  water  to  air  was 
measured  in  a  wind  tunnel.  Transfer  velocities 
were  0.000026  cm  per  sec  at  0  wind  speed  and 
0.00015  cm  per  sec  at  31.1  km  per  hour.  Sodium 
chloride  dissolved  in  the  dieldrin  solution  had  no 
effect  on  the  transfer  rate.  Transfer  of  dieldrin 
from  air  to  water,  measured  with  a  wetted-wall 
column,  gave  transfer  velocities  ranging  from 
0.009  cm  per  sec  at  10  km  per  hour  interfacial 
velocity  to  0.052  cm  per  sec  at  34.2  km  per  hour. 
The  rate  of  transfer  of  dieldrin  between  air  and 
water  increased  with  increasing  air  velocity  over 
the  water  surface,  indicating  a  possible  control  by 
diffusive  processes  in  either  the  air  boundary  layer 
or  the  water  boundary  layer.  (Cassar-FRC) 
W8 1-04792 


DISTRIBUTION  OF  VIRUSES  ASSOCIATED 
WITH  PARTICLES  IN  WASTEWATER, 

Florida    State   Univ.,   Tallahassee.    Epidemiology 

Research  Center. 

T.  W.  Hejkal,  F.  M.  Wellings,  A.  L.  Lewis,  and  P. 

A.  LaRock. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  3,  p.  628-634,  March,  1981.  2  Fig,  3  Tab,  16 

Ref. 

Descriptors:  'Viruses,  'Suspended  solids, 
'Wastewater  treatment,  Wastewater,  Effluents, 
Chlorination,  Path  of  pollutants.  Adsorption,  Mi- 
croorganisms. 

Viruses  adsorbed  onto  solids  in  wastewater  may  be 
protected  from  inactivation  by  chlorine  and  other 
factors.  To  determine  the  distribution  of  virus 
among  particles  of  different  sizes,  wastewater  sam- 
ples collected  from  the  St.  Petersburg,  Florida, 
treatment  plant  were  centrifuged  to  sediment  all 
particles  greater  than  0.3  micrometers.  Average 
percentages  of  viruses  associated  with  solids  larger 
than  0.3  micrometers  were  28%  in  influent,  3.4% 
in  unchlorinated  effluent,  and  7.7%  in  chlorinated 
effluent.  These  results  indicated  that  virus  associat- 
ed with  the  original  solids  and  the  mixed  liquor 
solids  was  lost  during  clarification,  but  that  some 
protection  against  chlorination  occurred.  When  a 
sample  of  virus-containing  fecal  suspension  and  a 
0.22  micrometer  filtrate  of  fecal  homogenate  were 
sonicated  to  disassociate  virus  from  the  particles, 
virus  titer  increased  3-fold  in  both  suspensions, 
demonstrating  that  virus  may  attach  to  submicron 
particles.  Thus  solids-adsorbed  viruses  are  not  of 
major  importance  during  the  treatment  process. 
Almost  97%  of  virus  in  unchlorinated  effluent  and 
92%  in  chlorinated  effluent  was  either  free  or 
associated  with  particles  smaller  than  0.3  microme- 
ters. (Cassar-FRC) 
W8 1-04795 


LETHAL  COLD  STRESS  OF  VIBRIO  VULNIFI- 
CUS IN  OYSTERS, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Biol- 
ogy- 

J.  D.  Oliver. 

Applied  and  Environmental  Microbiology,  Vol  41, 
No  3,  p  710-717,  March,  1981.  4  Fig,  1  Tab,  26  Ref. 

Descriptors:  'Oysters,  'Bacteria,  'Cold  shock,  Es- 
tuarine  environment,  Human  diseases.  Vibrio  vul- 
nificus. Vibrio  parahaemolyticus.  Shellfish,  Patho- 
genic bacteria.  Microorganisms,  Public  health. 
Water  pollution  sources. 

Vibrio  vulnivicus,  an  exceptionally  virulent  human 
pathogen  found  in  estuarine  waters,  suffered  cold 
shock  in  oyster  homogenate  held  at  4C  for  24 
hours.  The  chilled  cells  could  not  repair  them- 
selves during  a  60  min  incubation  in  brain-heart 
infusion  broth  at  37C.  Cells  did  not  lose  viability 
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Group  5B — Sources  Of  Pollution 

when  held  in  buffered  salt  solution  alone  at  4C  or 
in  oyster  broth  alone  at  25C.  Vibrio  vulnificus 
inoculated  onto  whole  oysters  held  on  ice  at  0.5C 
gradually  died  off,  but  at  a  lesser  rate  than  in 
oyster  broth  at  4C.  The  bacteria  did  not  penetrate 
the  whole  oyster  tissue.  Vibrio  parahaemolyticus 
was  much  more  viable  under  the  above  conditions, 
showing  only  a  0.5  log  reduction  during  a  24  hour 
exposure  at  4C  in  oyster  homogenate.  Apparently 
there  is  a  lethal  factor  in  the  oyster  homogenate, 
resistant  to  autoclaving,  absent  in  the  mantle  fluid, 
unrelated  to  pH  and  selective  toward  Vibrio  vulni- 
ficus. The  standard  method  of  homogenizing  oys- 
ters for  bacteriological  examination  may  give  low 
results  for  this  reason.  Whole  oysters  kept  on  ice 
are  not  likely  to  cause  Vibrio  vulnificus  infections 
unless  contaminated  with  very  high  levels  of  cells, 
1  to  10  million  per  oysters.  (Cassar-FRC) 
W8 1-04796 


EFFECTS  OF  ACTIVATED  CARBON  AND 
BACTERIOSTATIC  FILTERS  ON  MICROBIO- 
LOGICAL QUALITY  OF  DRINKING  WATER, 

Health   and   Welfare   Canada,   Ottawa   (Ontario). 
Health  Protection  Branch. 
R.  S.  Tobin,  D.  K.  Smith,  and  J.  A.  Lindsay. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  3,  p  646-651,  March,  1981.  1  Fig,  5  Tab,  29  Ref 

Descriptors:  *Activated  carbon,  *Filters,  *Water 
quality,  'Bacteria,  Water  treatment,  Path  of  pollut- 
ants, Coliforms,  Chlorine,  Microbiology,  Organic 
matter.  Water  purification,  'Dumping  water. 

Laboratory  and  field  studies  on  three  activated 
carbon  filters  of  the  type  used  in  home  kitchens 
and  recreation  vehicles  showed  that  water  quality 
could  be  adversely  affected  if  the  filter's  capacity  is 
exceeded.  All  filters  reduced  the  free  available 
chlorine  from  0.20  mg  per  liter  to  below  the  de- 
tectable limit  (0.5  mg  per  liter).  The  influent  total 
available  chlorine  (0.30  mg  per  liter)  was  reduced 
to  0.10-0.15  mg  per  liter.  Total  organic  removal 
was  4-33%  and  unrelated  to  flow  rate.  Bacterial 
counts  in  the  filter  effluent  increased  with  time  for 
the  first  three  weeks  and  remained  elevated  for  the 
rest  of  the  55-day  test.  Inoculating  the  filters  with 
bacteria  from  another  used  filter  produced  effluent 
water  with  higher  bacterial  counts  than  the  in- 
fluent water,  especially  when  the  system  was  first 
used  after  overnight  stagnation.  Passing  coliform- 
contaminated  water  through  the  filters  and  wash- 
ing with  normal  tap  water  resulted  in  high  coli- 
form  counts  in  the  effluent  from  the  plain  filter  and 
no  detectable  coliforms  in  the  effluent  from  the  one 
filter  which  contained  silver  as  a  bacteriostat. 
Since  there  is  no  readily  available  means  of  deter- 
mining when  the  filter's  capacity  is  exceeded,  use 
of  the  filters  should  be  considered  a  health  hazard. 
(Cassar-FRC) 
W8 1-04797 


EFFECT  OF  SUNLIGHT  ON  SURVIVAL  OF 
INDICATOR  BACTERIA  IN  SEAWATER, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

R.  S.  Fujioka,  H.  H.  Hashimoto,  E.  B.  Siwak,  and 
R.  H.  R.  Young. 

Applied  and  Environmental  Microbiology,  Vol  41, 
No  3,  p  690-696,  March,  1981.  3  Fig,  3  Tab,  15  Ref 

Descriptors;  *Bioindicators,  *Solar  radiation, 
♦Bacteria,  *Coliforms,  Streptococcus,  Raw  waste 
water.  Bactericides,  Seawater,  Sewage  bacteria. 
Path  of  pollutants,  Ultraviolet  radiation.  Enteric 
bacteria.  Pathogenic  bacteria.  Marine  microorgan- 
isms. 

Natural  populations  of  fecal  coliforms  (FC)  and 
fecal  streptococci  (FS)  in  raw  sewage  diluted 
1:1000  in  sea  water  (a  common  dilution  for  dis- 
charge into  the  marine  environment)  or  phosphate- 
buffered  water  at  24  +  2C  survived  for  days  in  the 
absence  of  sunlight.  However,  sunlight  inactivated 
90%  of  the  FC  and  FS  within  30-90  min  and  60- 
180  min  respectively.  Five  hours  exposure  to  sun- 
light killed  virtually  all  bacteria  in  beakers  covered 
with  glass  and  translucent  polyethylene,  as  well  as 
in  clear  bags  immersed  3.3  meters  below  the  ocean 
surface.  Exposure  to  ultraviolet  light  alone  actually 
increased  bacteria  counts  over  the  starting  concen- 


trations. This  suggests  that  the  visible  portion  of 
the  spectrum  rather  than  the  ultraviolet  is  the 
active  bactericide.  Sunlight  acted  similarly  on  feces 
diluted  1:1000  regardless  of  animal  source-human, 
chicken,  or  cattle,  FS  being  more  resistant  than 
FC.  Bacteria  in  freshwater  exposed  to  sunlight 
survived  much  longer  than  in  sea  water;  8%  of  FC 
and  45%  of  FS  survived  the  3  hour  exposure 
period  in  this  case.  If  sewage  is  discharged  into  the 
sea  at  night,  it  is  expected  that  extensive  dissemina- 
tion of  live  bacteria  would  occur  until  sunrise. 
Other  possible  factors  interfering  with  rapid  de- 
struction of  bacteria  in  sunlight  are  turbidity,  foam- 
ing, and  chemical  composition  of  the  water. 
(Cassar-FRC) 
W8 1-04798 


FACTORS   AFFECTING  SALMONELLAE  RE- 
POPULATION  IN  COMPOSTED  SLUDGES, 

Los  Angeles  County  Sanitation  Districts,  Whttier. 
San  Jose  Creek  Water  Quality  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W8 1-04799 


COAL  PILE  LEACHATE  QUALITY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

E.  C.  Davis,  and  W.  J.  Boegly,  Jr. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol   107,  No  EE2,  p  399-417,  April, 
1981.  7  Fig,  11  Tab,  13  Ref 

Descriptors:  *Leachates,  *Coal,  'Storage,  Rainfall, 
Particle  size.  Leaching,  Sulfur,  Acids,  Hydrogen 
ion  concentration. 

Controlled,  laboratory  scale  coal  leaching  experi- 
ments conducted  to  investigate  several  of  the  fac- 
tors believed  to  influence  the  quality  of  leachate 
from  coal  storage  piles  are  described.  The  type  of 
coal  being  stored,  the  size  of  the  coal,  and  the  coal 
storage  technique  were  evaluated  using  a  factorial 
experimental  design  to  determine  the  extent  to 
which  each  influences  leachate  quality.  Each  of 
these  three  factors  was  significant  in  determining 
leachate  quality.  Leachate  from  the  first  few  rain- 
falls was  influenced  more  heavily  by  coal  type,  but 
over  time  coal  particle  size  became  important.  The 
storage  of  high  sulfur,  acidic,  eastern  coals  causes 
the  most  environmental  concern.  Leachate  pH 
from  Illinois  No  6  coal  ranged  from  2  to  3  and 
contained  larger  amounts  of  dissolved  metals  than 
found  in  western  coal  leachate.  Small-size  coal 
particles  required  less  storage  space  but  had  more 
surface  area  available  for  moisture  contact,  micro- 
bial activity,  and  chemical  reactions.  Leachate 
from  Illinois  No  6  coal  and  Montana  Rosebud  coal 
did  not  meet  the  standards  of  pH  =  6-9  and  total 
dissolved  solids  less  than  50  mg/Iiter.  (Small-FRC) 
W81-04801 


TREATMENT  EFFECTS  AND  POLLUTION 
DANGERS  OF  SECONDARY  EFFLUENT  PER- 
COLATION TO  GROUNDWATER, 

Sewage     Reclamation     Department,     Tel     Avid 

(Israel). 

For  primary  bibliographic   entry  see   Field   5D. 

W8 1-04807 


URBAN  RUNOFF  QUALITY  IN  FINLAND 
AND  ITS  DEPENDENCE  ON  SOME  HYDRO- 
LOGICAL  PARAMETERS, 

Helsinki  Univ.  of  Technology,   Espoo  (Finland). 

Water  Engineering  Div. 

For  primary  bibliographic  entry  see  Field  4C. 

W81-04813 


CHROMIUM  SPECIES  IN  THE  COLUMBIA 
RIVER  AND  ESTUARY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Geoscience  Centre. 

R.  E.  Cranston,  and  J.  W.  Murray. 

Limnology  and  Oceanography,  Vol  25,  No  6,  p 

1104-1112,  November,  1980.  8  Fig,  2  Tab,  31  Ref 

Descriptors:  'Chromium,  'Particulate  matter, 
'Adsorption,  Sedments,  Fate  of  pollutants,  'Estu- 
aries, Flocculation,  Rivers,  'Columbia  River. 


Chromium  species  and  particulate  Cr  concentra- 
tions were  determined  at  three  depths  (1,  5,  and  10 
meters)  at  five  stations  in  the  Columbia  River  and 
estuary  in  September,  1977.  River  water  contained 
4.4  to  5.4  nM  total  Cr,  62%  dissolved  Cr(6-f), 
36%  particulate  Cr,  and  2%  dissolved  Cr(3  +  ). 
Estuarine  samples  of  2.85-32.82  parts  per  thousand 
salinity  varied  from  2.4  to  6.3  nM  total  Cr,  more 
than  40-69%  particulate  at  the  lower  salinities, 
decreasing  to  10%  with  dilution  by  seawater. 
Cr(3+)  levels  reached  a  peak  of  20%  at  10  parts 
per  thousand  salinity,  and  remained  at  less  than  5% 
for  other  salinities.  Chromate  accounted  for  more 
than  90%  of  dissolved  Cr  and  remained  constant 
throughout  the  river,  estuary,  and  adjacent  ocean. 
It  was  stable  over  a  100  hour  storage  period.  More 
than  70%  of  added  Cr(3-|-)  was  removed  by  ad- 
sorption from  solution  in  1  hour.  Flocculation  ex- 
periments suggested  that  18-28%  of  dissolved  Cr 
could  be  converted  to  particulate  Cr  in  the  salinity 
range  2-20  parts  per  thousand.  (Cassar-FRC) 
W8 1-048 17 


PATTERNS  OF  DISSOLVED  ORGANIC 
CARBON  IN  TRANSPORT, 

Academy   of  Natural    Sciences   of  Philadelphia, 
Avondale,   PA.   Stroud  Water  Research  Center. 
L.  A.  Kaplan,  R.  A.  Larson,  and  T.  L.  Bott. 
Limnology  and  Oceanography,  Vol  25,  No  6,  p 
1034-1043,  November,  1980.  6  Fig,  2  Tab,  44  Ref 

Descriptors:  'Organic  matter,  'Degradation,  'Wa- 
tersheds, Dissolved  solids,  'Organic  carbon, 
Springs,  Streams,  Path  of  pollutants,  Self-purifica- 
tion, Algae,  Farm  wastes,  Small  watersheds,  Hy- 
drogen ion  concentrations.  Forest  watersheds. 

Two  distinct  patterns  of  dissolved  organic  carbon 
(DOC)  transport  were  seen  in  the  White  Clay 
Creek  basin,  souteastern  Pennsylvania,  under  base 
flow  conditions.  In  a  woodland  area  undisturbed 
by  man,  DOC  concentration  approximately  dou- 
bled from  600  micrograms  per  liter,  and  percent- 
age of  high  molecular  weight  DOC  (greater  than 
10,000  nmw),  pH,  color,  and  phenolic  carbon  in- 
creased with  distance  from  the  sources.  Carbohy- 
drate carbon  remained  constant.  The  seasonal 
DOC  variations  were  attributed  to  algal  and  ma- 
crophyte  productivity  and  leaf  detritus  decomposi- 
tion. In  areas  disturbed  by  cattle,  humans,  or  wa- 
terfowl, initially  high  DOC  levels  decreased  sharp- 
ly within  a  short  distance  (0.45  km),  probably  a 
result  of  self-purification.  After  this  rapid  decrease, 
DOC  levels  showed  no  detectable  changes.  DOC 
concentrations  increased  in  summer  and  autumn. 
pH  increased  with  distance  downstream.  (Cassar- 
FRC) 
W8 1-048 19 


THE  APPLICATION  OF  Q-MODE  FACTOR 
ANALYSIS  TO  SUSPENDED  PARTICULATE 
MATTER  STUDIES:  EXAMPLES  FROM  THE 
NEW  YORK  BIGHT  APEX, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 
T.  A.  Nelsen. 

Marine  Geology,  Vol  39,  No  1/2,  p  15-31,  1981.  8 
Fig,  ITab,  17  Ref 

Descriptors:  'Factor  analysis,  'Particulate  matter, 
'Suspended  solids.  Sludge  disposal.  Analytical 
techniques.  Mathematical  studies.  New  York 
Bight,  Water  analysis.  Statistical  analysis.  Track- 
ing, Path  of  pollutants. 

Suspended  particulate  matter  (SPM)  size  distribu- 
tion data  from  the  New  York  Bight  apex  were 
analyzed  by  the  Q-mode  factor  analysis,  a  statisfi- 
cal  technique  for  rapidly  evaluating  large  volumes 
of  data  by  comparing  relationships  between  sam- 
ples based  on  all  variables.  Sources  and  dispersal  of 
SPM  and  water  masses  not  made  obvious  by  con- 
ventional methods  were  suggested.  The  method 
was  applied  to  several  situations,  including  a 
sewage  sludge  dumping  site,  and  proved  useful  as  a 
method  for  determining  the  distribution  of  the 
sewage  sludge.  Other  practical  applications  of  this 
method  were:  movement  of  water  masses,  tracking 
contaminant  dispersal,  studying  biological  compo- 
nents of  SPM,  tracking  blooms  in  seasonal  studies, 
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establishing  seasonal  budgets  of  SPM  components, 
and  evaluating  relative  seasonal  trends  of  biologi- 
cal vs.  non-biological  components  of  the  SPM. 
(Cassar-FRC) 
W81-04823 


NITRATE  LEACHING  AND  IRRIGATED 
CORN  PRODUCTION  WITH  ORGANIC  AND 
INORGANIC  FERTILIZERS  ON  SANDY  SOIL, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 
W.  D.  Lembke,  and  M.  D.  Thome. 
Transactions  of  the  ASAE,  Vol  23,  No  5,  p  1153- 
1156,  October/November,  1980.  2  Fig,  5  Tab,  13 
Ref. 

Descriptors;  'Sludge  disposal,  'Nitrates,  'Fertiliz- 
ers, Soil  amendments.  Nitrogen  compounds.  Irriga- 
tion, Path  of  pollutants.  Water  pollution  sources, 
'Illinois,  Sand,  Corn,  Agriculture,  Leaching,  Crop 
yield. 

Five  fertilizer  regimes  were  tested  on  irrigated 
corn  grown  in  Plainfield  sand  in  Illinois.  Average 
com  yields  (megagrams  per  hectare)  over  the  four- 
season  (1974-1977)  period  were  no  fertilizer,  1.99; 
low  fertility,  7.49;  high  fertility,  11.5;  sludge,  112; 
and  manure,  8.72.  Analysis  of  nitrate-N  in  soil 
water  for  the  sludge  treatment  at  two  depths  (0.3 
m  and  2.1  m)  and  during  two  periods  (May  5-June 
2  and  July  12- Aug  13)  showed  145  mg  per  liter 
nitrate-N  at  the  shallow  depth  in  the  early  period 
and  173  in  the  late  period;  96  at  the  deeper  depth  in 
the  early  period  and  260  in  the  late  period.  Original 
sludge  nitrate-N  level  was  560  kg  per  hectare, 
which  was  readily  available  to  the  com.  Signifi- 
cant amounts  of  nitrate-N  leached  out  of  the  root 
zone  in  high  fertilizer,  manure  and  sludge  treat- 
ments. (Cassar-FRC) 
W81-04834 


DISTRIBUTION  AND  PHYSIOLOGICAL  DE- 
TERMINANTS OF  BLUE-GREEN  ALGAL  NI- 
TROGEN FIXATION  ALONG  A  THERMOGRA- 
DIENT, 

Emory  Univ.,  Atlanta,  GA.  Dept.  of  Biology. 
C.  E.  Wickstrom. 

Journal  of  Phycology,  Vol  16,  No  3,  p  436-443, 
1980.  5  Fig,  4  Tab,  40  Ref. 

Descriptors:  'Thermal  springs,  'Nitrogen  fixation, 
'Cyanophyta,  Algae,  Temperature,  Hydrothermal 
studies.  Streams,  Hot  springs,  Springs,  Path  of 
pollutants.  Water  quality,  Light  intensity. 

Nitrogen  fixation  by  algal-bacterial  mats  was  inves- 
tigated in  an  alkaline  thermal  stream.  Rabbit  Creek, 
in  Yellowstone  National  Park.  Nitrogenase  activity 
was  measured  by  acetylene  reduction.  Fixation 
rates  in  September  1978  were  maximum  at  35C 
(1616  nanomoles  N2  fixed  per  mg  chlorophyll  a 
per  hour),  accounting  for  51.6%  of  the  hourly 
fixation  observed  for  the  whole  stream.  No  activity 
was  observed  at  60  or  65C.  Other  mean  fixation 
rates  (same  units  as  above)  were:  30C,  427;  40C, 
979;  45C,  7;  50C,  90;  and  55C,  13.  In  August  1978 
maximal  rates  were  5028  at  40C.  Calothrix  ac- 
counted for  97%  of  total  nitrogen  fixation  ob- 
served in  the  stream.  Light  intensity  influenced 
fixation  in  a  Unear  fashion  from  9  to  100%  of  full 
sunlight,  showing  a  maximum  at  100%.  Water 
quality  varied  over  the  1380  meter  length.  Summer 
temperatures  decreased  from  90C  at  the  source  to 
30C  where  the  stream  entered  Firehole  River. 
Other  upstream  to  downstream  values  (in  mg  per 
liter)  were:  alkalinity  (carbonate),  240-340;  chlo- 
ride, 305-300;  nitrate,  0.40-0.25;  phosphate,  1.25- 
2.20;  silica,  850-600;  and  sulfate,  12.5-13.0.  (Cassar- 
FRC) 
W81-04838 


KINETIC  MODEL  FOR  CHROMATE  REDUC- 
TION IN  COOLING  TOWER  SLOWDOWN, 

Air  Products  and  Chemicals,  Inc.,  AUentown,  PA. 

R.  G.  Kunz,  T.  C.  Hess,  A.  F.  Yen,  and  A.  A. 

Arseneaux. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  9,  p  2327-2339,  September,  1980.   17 

Fig,  1  Tab,  29  Ref 


Descriptors;  'Chromium,  'Reduction,  'Cooling 
towers.  Path  of  pollutants.  Sulfur  compounds, 
Chemical  reactions.  Model  studies.  Mathematical 
models.  Chemical  wastes.  Wastewater  treatment. 
Dissolved  oxygen.  Oxygen,  Kinetics. 

A  kinetic  model  represents  the  liquid-phase  reduc- 
tion of  hexavalent  chromium  by  sulfur  dioxide  at 
low  pH,  the  simultaneous  competitive  reaction  of 
dissolved  oxygen  with  S02,  and  oxygen  reaera- 
tion.  Both  batch  kinetic  data  for  chromate  reduc- 
tion in  cooling  tower  blowdown  and  values  from 
the  literature  were  used  to  determine  model  pa- 
rameters. S02  and  its  salts  reduce  hexavalent  chro- 
mium to  the  trivalent  state.  The  rate  of  reaction 
increases  with  increasing  reactant  concentration, 
increasing  temperature,  and  decreasing  pH.  Dis- 
solved oxygen  competes  with  hexavalent  Cr  for 
S02,  and  reaeration  can  be  a  problem.  The  model 
was  tested  in  the  laboratory  and  found  to  be  slight- 
ly conservative  compared  to  batch  and  continuous 
flow  data.  Residual  hexavalent  Cr  is  lower  in  a 
batch  reactor  than  in  a  continuous  stirred  tank 
reactor  of  equivalent  residence  time.  To  reach  a 
hexavalent  Cr  level  of  0.05  mg  per  liter  in  a 
continuous  stirred  reactor,  S02  to  Cr  ratios  of  at 
least  10  to  1  must  be  used.  This  model  can  be 
extended  to  multiple  reactors  with  multiple  S02 
feed  points.  (Cassar-FRC) 
W8 1-04843 


OZONE  INACTIVATION  OF  CELL-  AND 
FECAL-ASSOCIATED  VIRUSES  AND  BACTE- 
RIA, 

Maine  Univ.  at  Orono. 

D.  M.  Foster,  M.  A.  Emerson,  C.  E.  Buck,  D.  S. 

Walsh,  and  O.  J.  Sproul. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2174-2184,  August,  1980.  1  Fig,  8 

Tab,  17  Ref. 

Descriptors;  'Ozone,  'Viruses,  'Bacteria,  'Disin- 
fection, Turbidity,  Path  of  pollutants.  Water  treat- 
ment, Conforms,  Water  reuse,  Microorganisms, 
Enteric  bacteria.  Wastewater  treatment. 

Fecal  associated  coliform  bacteria  and  enteric  vir- 
uses in  water  were  protected  to  a  small  extent  from 
ozone  inactivation.  However,  under  common  dis- 
infection practices,  both  associated  and  non-associ- 
ated microorganisms  were  destroyed  within  30  sec. 
Protection  of  fecal-associate  coliforms,  poliovirus 
(Sabin  Type  1),  and  porcine  picomavirus  Type  3 
(Strain  ECPO-6)  at  5  turbidity  units  was  demon- 
strated at  initial  ozone  concentrations  of  0.096, 
0.013,  and  0.024  mg  per  Hter,  respectively.  No 
protection  against  ozone  occurred  at  1  turbidity 
unit  with  fecal  coliforms  and  poliovirus  at  initial 
ozone  concentrations  of  0.13-0.62  mg  per  liter  and 
0.65-2.84  mg  per  liter,  respectively.  HEp-2  cell- 
associated  poliovirus  and  coxsachievirus  were  pro- 
tected at  initial  ozone  concentrations  of  0.65-2.84 
and  2.99-4.68  mg  per  liter,  respectively.  Non-asso- 
ciated poliovirus  (2400  PFU  per  ml),  coxsackie- 
virus (13,000  PFU  per  ml),  porcine  picomavirus 
(16,000  TCID50  per  ml),  Escherichia  coli  (1.1  mil- 
lion MPN  per  100  ml),  and  streptococcus  fecalis 
(150  million  CFU  per  100  ml)  were  reduced  to 
non-detectable  levels  within  10  sec  at  initial  ozone 
concentrations  of  0.085,  0.081,  0.220,  0.096,  and 
0.28  mg  per  liter,  respectively.  (Cassar-FRC) 
W8 1-04844 


GROWTH  OF  A  COCCOID  NANOPLANKTER 
(EUSTIGMATOPHYCEAE)  FROM  THE  CHEA- 
SPEAKE  BAY  AS  INFLUENCED  BY  LIGHT, 
TEMPERATURE,  SALINITY  AND  NITROGEN 
SOURCE  IN  FACTORIAL  COMBINATION, 
Maryland  Univ.,  College  Park.  Dept.  of  Botany. 
D.  E.  Terlizzi,  Jr.,  and  E.  P.  Karlander. 
Journal  of  Phycology,  Vol  16,  No  3,  p  364-368, 
1980.  3  Fig,  1  Tab,  33  Ref 

Descriptors:  'Nitrogen  compounds,  'Algae, 
'Growth  rates.  Ammonium  compounds.  Urea,  Ni- 
trates, Light,  Temperature,  Salinity,  Cultures,  Eus- 
tigmatophyceae.  Factor  analysis,  Culture  media, 
Chesapeake  Bay,  'Culturing  techniques. 

Cultures  of  Nannochloris  oculata  Droop  were 
grown  in  81  combinations  of  light  intensity  (0.208, 


0.708,  and  1.350  mW  per  sq  cm),  temperature  (15, 
20,  and  30C),  salinity  (5,  15,  and  35  parts  per 
thousand)  and  nitrogen  source  (nitrate,  ammonium, 
and  urea).  Nitrogen  sources  were  present  at  300 
microgram-atom  N  per  liter.  Maximal  growth  rate 
of  2.1  doublings  per  day  occurred  at  30C,  15  parts 
per  thousand  salinity,  light  intensity  1.350  mW  per 
sq  cm,  with  ammonium  or  urea.  General  trends 
observed  were:  (1)  salinity  optima  were  between  5- 
15%  in  all  cases,  (2)  no  growth  occurred  at  IOC, 
and  growth  improved  with  increases  in  tempera- 
ture to  30C,  and  (3)  light  optimum  decreased  with 
temperature  decreases  below  the  optimum.  For 
nitrate  and  ammonium  cultures,  temperature  influ- 
enced growth  rate  most,  followed  by  light  and 
salinity.  For  urea,  temperature  was  most  impor- 
tant, followed  by  salinity  and  light.  Interactions 
among  environmental  variables  and  nitrogen 
sources  suggest  that  surveys  based  on  fixed  varia- 
bles alone  may  produce  unreliable  results.  (Cassar- 
FRC) 
W8 1-04852 


PHOSPHORUS-CADMIUM  CYCLING  IN 
NORTHEAST  PACIFIC  WATERS, 

Moss  Landing  Marine  Lab.,  CA. 

G.  A.  Knauer,  and  J.  H.  Martin. 

Journal  of  Marine  Research,  Vol  39,  No  1,  p  65-76, 

February,  1981.  3  Fig,  4  Tab,  17  Ref 

Descriptors:  'Phosphorus,  'Cadmium,  'Oceanog- 
raphy, Heavy  metals,  Decomposing  organic 
matter.  Organic  matter.  Phosphates,  Pacific  Ocean, 
Particulate  matter,  'Coastal  waters. 

The  vertical  distributions  of  dissolved  and  particu- 
late cadmium  and  phosphate  (P04)  were  deter- 
mined in  water  samples  collected  off  the  central 
California  coast  in  an  effort  to  gain  understanding 
of  cadmium  and  phosphate  cycling  in  relation  to 
organic  matter.  Cadmium,  phosphate,  and  carbon 
were  also  measured  in  passively  sinking  particu- 
lates which  were  caught  in  particle  interceptor 
traps  set  at  depths  of  35,  65,  150,  750,  and  1500 
meters.  As  expected,  close  relationships  were  ob- 
served between  these  elements;  cadmium  and  phos- 
phate concentrations  in  the  suspended  and  trapped 
particulates  decreased  markedly  with  depth,  sug- 
gesting that  these  elements  are  released  as  their 
organic  carriers  are  destroyed.  Major  portions  of 
the  cadmium  and  phosphate  were  found  to  be  very 
weakly  associated  with  the  trapped  particulates, 
indicating  that  significant  portions  of  the  elements 
and  compounds  associated  with  sinking  particles 
may  be  lost  after  the  particles  enter  the  traps.  The 
dissolved  cadmium  and  phosphate  concentrations 
observed  in  water,  together  with  the  flux  data  for 
these  elements,  were  used  to  calculate  residence 
times  for  various  segments  of  the  water  column. 
Residence  times  of  about  250  years  for  the  upper 
750  meters  for  both  cadmium  and  phosphate.  Var- 
ious components  of  the  phosphate  cycle  acutally 
measured  in  this  study,  together  with  estimates 
from  the  literature,  were  combined  in  a  schematic 
drawing  in  an  attempt  to  depict  the  phosphate 
cycle  occurring  in  the  upper  waters  of  the  ocean. 
(Carroll-FRC) 
W8 1-04859 


A  STUDY  OF  N03-N  IN  PRIVATE  WATER 
SUPPLIES  IN  LINCOLN  COUNTY,  WASHING- 
TON, 

Washington  State  Univ.,  Pullman.  Dept.  of  Bacte- 
riology and  Public  Health. 
J.  B.  Conway. 

Journal  of  Environmental  Health,  Vol  43,  No  5,  p 
257-262,  March/April,  1981.  3  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Nitrates,  'Coliforms,  'Well  water, 
Domestic  water.  Bacteria,  Chlorides,  Water  pollu- 
tion. Regulation,  Public  health,  'Lincoln  County, 
Washington. 

A  study  of  twelve  private  wells  in  Lincoln  County, 
Washington,  determined  that  all  of  the  wells  had 
N03-N  levels  in  excess  of  that  allowed  by  the 
Environmental  Protection  Agency  public  drinking 
water  standard,  and  many  also  exceeded  the  EPA 
coliform  standard.  The  wells  were  monitored 
weekly  for  14  months  and  samples  were  analyzed 
for  N03-N,  bacteria,  pH,  temperature,  and  chlor- 
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ides.  The  water  from  some  of  the  wells  may  be  a 
potential  health  hazard.  Two  of  the  wells  had 
N03-N  levels  4  times  the  EPA  standard,  and  the 
total  coliform  standard  was  also  exceeded.  No 
major  disease  problems  which  could  be  traced 
directly  to  high  levels  of  N03-N  in  the  water  have 
been  reported  in  Lincoln  County.  Environmental 
health  specialists  should  be  involved  in  assuring 
the  quality  and  safety  of  all  water  supplies,  not  just 
public  water  supplies.  The  cost  of  a  monitoring 
program  would  be  considerable,  whether  on-site 
testing  or  analyzing  samples  in  the  laboratory  is 
used.  A  minimum  monitoring  program  could  in- 
clude only  those  private  wells  being  used  by  ex- 
pectant mothers.  (Small-FRC) 
W8 1-04861 


A  POLYCHLORINATED  DIBENZOFURAN 
AND  RELATED  COMPOUNDS  IN  AN  ES- 
TUARINE  ECOSYSTEM, 

Environmental  Protection  Agency,  Narragansett, 

RL 

J.  L.  Lake,  P.  F.  Rogerson,  and  C.  B.  Norwood. 

Environmental  Science  and  Technology,  Vol   15, 

No  5,  p  539-544,  May,  1981.  7  Fig,  6  Tab,  16  Ref 

Descriptors:  *Organic  compounds,  *Polyclorinat- 
ed  biphenyls,  Pollutant  identification.  Mussels, 
Chemical  wastes.  Estuaries,  Path  of  pollutants. 
Water  pollution  sources,  Narragansett  Bay,  Rhode 
Island. 

Trichlorodiphenyl  ether,  tetrachlorodiphenyl 
ether,  and  2,4,8-trichlorodibenzofuran  were  identi- 
fied in  suspended  particulate  matter  and  in  samples 
of  mussels  caged  for  several  months  at  different 
stations  in  Narragansett  Bay,  Rhode  Island.  High- 
est total  concentrations  (up  to  1700  ppb  in  mussels, 
<  1  ppt  in  particulates)  were  found  in  the  highly 
polluted  upper  bay,  decreasing  with  increasing  dis- 
tance from  the  industrial  area.  In  the  lower  bay,  37 
km  from  Providence,  concentrations  in  particulates 
were  20  times  lower  than  in  the  upper  bay.  Less 
than  80  ppb  were  found  in  mussels  34  km  from  the 
upper  bay.  A  potential  source  of  the  pollution  is  a 
chemical  plant  which  manufactures  2,4,4'-trich- 
loro-2'-hydroxydiphenyl  ether.  (Cassar-FRC) 
W8 1-04889 


ROCKS,  SOILS  AND  WATER  QUALITY.  RE- 
LATIONSHIPS AND  IMPLICATIONS  FOR  EF- 
FECTS OF  ACID  PRECIPITATION  ON  SUR- 
FACE WATER  IN  THE  NORTHEASTERN 
UNITED  STATES, 

Brookhaven  National  Lab.,  Upton,  NY. 
B.  Kaplan,  H.  C.  Thode,  Jr.,  and  A.  Protas. 
Environmental  Science  and  Technology,  Vol  15, 
No  5,  p  539-544,  May,  1981.  7  Fig,  6  Tab,  16  Ref. 

Descriptors:  *Acid  rain,  *Soil  types,  *Bedrock, 
•Water  quality.  Surface  water.  Water  pollution 
effects.  Rocks,  Alkalinity,  Hydrogen  ion  concen- 
tration. Geology. 

Soils  were  more  important  than  bedrock  in  deter- 
mining regional  sensitivities  to  acid  precipitation. 
This  conclusion  is  contrary  to  hypotheses  ad- 
vanced previously.  Data  on  rocks,  soils,  land  use, 
and  water  quality  was  collected  from  283  counties 
in  New  England  and  the  Middle  Atlantic  States. 
Four  of  the  nine  possible  soil  classes  were  found: 
alfisols,  inceptisols,  spodosols,  and  ultisols.  Bed- 
rocks were  classified  as  intrusive  igneous,  meta- 
morphic,  consolidated  sedimentary,  and  unconsoli- 
dated and  weakly  consolidated  sedimentary.  The 
area  of  concern  contained  no  extrusive  igneous 
rocks.  Cluster  analysis  was  applied  to  the  rock  and 
soil  data.  Path  analysis  produced  two  models,  one 
relating  rock  types  to  soil  classes,  and  the  second, 
the  effect  of  rocks  and  soils  on  water  quality.  This 
showed  that  the  only  rock  which  contributed  to 
water  quality  was  consolidated  sedimentary.  The 
presence  of  spodosols,  ultisols,  and  inceptisols  indi- 
cated surface  waters  of  lower  alkalinity  and  great- 
er susceptibility  to  acidification  from  acid  rain. 
Areas  with  larger  percentages  of  alfisols  have 
greater  resistance  to  the  effects  of  acid  precipita- 
tion. (Cassar-FRC) 
W8 1-04890 


SECOND-ORDER  MODEL  TO  PREDICT  MI- 
CROBIAL DEGRADATION  OF  ORGANIC 
COMPOUNDS  IN  NATURAL  WATERS, 

Environmental  Research  Lab.,  Athens,  GA. 

D.  F.  Paris,  W.  C.  Steen,  G.  L.  Baughman,  and  J. 

T.  Barnett,  Jr. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  3,  p  603-609,  March,  1981.  4  Fig,  4  Tab,  17  Ref 

Descriptors:  'Microbial  degradation,  *Malathion, 
*Chlorpropham,  2,4-D,  Pesticide  kinetics.  Kinet- 
ics, Bacteria,  Herbicides,  Organic  compounds, 
Path  of  pollutants.  Degradation,  Biodegradation. 

Microbial  degradation  of  three  pesticides  that  un- 
dergo hydrolytic  degradation  was  studied  in 
waters  from  40  sites  in  18  states.  The  rates  of 
degradation  conformed  to  second-order  kinetics; 
that  is,  the  rates  were  proportional  to  both  bacte- 
rial and  xenobiotic  concentrations.  Rate  constants 
for  organic  compounds  degradation  in  natural 
waters  were  as  follows:  2,4-dichlorophenoxyacetic 
acid,  butoxyethyl  ester,  1.5  to  12.0  times  10  to  the 
minus  10th  power;  malathion,  2.5  to  6.3  times  10  to 
the  minus  llth  power;  and  chlorpropham,  1.3  to 
4.9  times  10  to  the  minus  14th  power.  Half  lives  for 
each  compound  were  2.6  hours,  2,4-DBE;  32 
hours,  malathion;  and  53,000  hours,  chlorpropham. 
(Cassar-FRC) 
W8 1-04896 


PCBS  AND  WASTEPAPER, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany. 

K.  J.  Walter,  and  J.  J.  Zambrano. 
Industrial  Wastes,  Vol  27,  No  2,  p  12-15,  March/ 
April,  1981.  3  Fig,  2  Tab,  2  Ref 

Descriptors:  *Polychlorinated  biphenyls.  *Waste 
paper,  'Recycling,  Water  pollution  sources, 
Wastewater  pollution.  Industrial  wastes.  Water 
quality,  Public  health. 

A  one  year  survey  of  polychlorinated  biphenyls 
(PBCs)  in  paper  recycling  mill  treated  wastewater 
was  performed.  Samples  were  collected  and  ana- 
lyzed once  a  month  for  19  mills  which  processed 
some  percentage  of  recycled  paper  and  had 
wastewater  discharge  permits.  From  1957  to  1971, 
PBCs  were  used  in  the  manufacture  of  carbonless 
copy  paper.  Paper  made  from  recycled  PBC-con- 
taminated  paper  may  be  recycled  again  and  again, 
causing  the  current  concern  about  contamination. 
Total  New  York  state  recycled  paper  use  is  ap- 
proximately 1800  tons/day.  Eighty-one  percent  of 
the  tests  from  all  mills  had  a  value  of  less  than  1 
ppb  PCB.  There  was  an  average  concentration  of 
0.61  ppb  PCB  at  mills  with  wastewater  treatment 
systems.  The  total  discharged  from  the  18  mills 
surveyed  was  43  gr/day  or  14  kilograms  per  year. 
These  results  did  not  consider  possible  PCB  levels 
in  the  groundwater.  One  of  the  mills  that  had  no 
wastewater  treatment  discharged  2.6  ppb  PCBs. 
PCB  wastewater  treatment  was  judged  not  practi- 
cal for  plants  with  primary  or  secondary  treatment. 
(Small-FRC) 
W8 1-04900 


UPTAKE    AND    DEPURATION    OF    PETRO- 
LEUM HYDROCARBONS  BY  CRAYFISH, 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 
Wildlife  Research  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-04940 


MERCURY  AND  SELENIUM  CONTENT  AND 
CHEMICAL  FORM  IN  FISH  MUSCLE, 

Rochester  Univ.,  NY.  Environmental  Health  Sci- 
ences Center. 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-04942 


OXIDATIVE  POWER  OF  MNCIV  AND  FE(III) 
OXIDES  WITH  RESPECT  TO  AS(III)  IN  TER- 
RESTRIAL AND  AQUATIC  ENVIRONMENTS, 

Saskatchawan  Univ.,  Saskatoon.  Dept.  of  Soil  Sci- 
ence. 

D.  W.  Oscarson,  P.  M.  Huang,  C.  Defosse,  and  A. 
Herbillion. 


Nature,  Vol  291,  No  5810,  p  50-51,  May  7,  1981.  2 
Tab,  15  Ref 

Descriptors:  'Oxidation,  'Arsenic,  'Bottom  sedi- 
ments. Lakes,  Toxicity,  'Manganese,  'Iron  oxides. 
Water  pollution  control,  Arsenite. 

The  speciation  and  transformation  of  As  in  aquatic 
environments  was  studied.  Suspended  and  bottom 
sediments  can  potentially  detoxify  As(III)  by  con- 
verting it  to  As(IV)  through  abiotic  oxidation.  The 
possible  roles  of  the  oxides  of  Mn(IV)  and  Fe(II)  as 
the  primary  electron  acceptors  in  the  oxidation  of 
As(III)  were  investigated.  Mn  and  Fe  were  chosen 
because  they  readily  participate  in  many  oxidation- 
reduction  reactions  in  natural  environments.  Labo- 
ratory tests  with  freshwater  lake  sediments  found 
Mn(IV)  oxide  to  be  a  very  effective  oxidant  with 
respect  to  As(III).  Despite  thermodynamic  favora- 
bility,  a  redox  reaction  between  Fe(III)  oxide  and 
As(III)  did  not  occur  within  72  hr.  This  indicated 
that  the  kinetics  of  the  redox  reaction  between 
As(III)  and  Fe(III)  are  relatively  slow.  Thus, 
Mn(IV)  oxide  may  be  very  important  in  natural 
systems  in  decreasing  the  concentration  of  As(III), 
a  highly  toxic  pollutant.  (Small-FRC) 
W8 1 -04946 


SUPPLY  OF  IRON  AND  MANGANESE  TO  AN 
ANOXIC  LAKE  BASIN, 

Freshwater   Biological    Association,   Windermere 

(England). 

W.  Davison. 

Nature,  Vol  290,  No  5803,  p  241-143,  March  19, 

1981.  1  Fig,  29  Ref 

Descriptors:  'Lake  sediments,  'Sediments,  Metals, 
'Iron,  'Manganese,  Anaerobic  conditions,  Path  of 
pollutants,  Hypolimnion,  Stratification,  Sedment- 
water  interface.  Seasonal. 

Concentration-depth  profiles  for  iron  and  manga- 
nese were  measured  in  seasonally  anoxic  Esthwaite 
Water  at  monthly  intervals  during  1980  as  part  of  a 
continuing  study  on  geochemical  cycling  of  Fe  and 
Mn  in  Lakes.  No  polarographically  measurable 
Fe(2  +  )  was  detectable  until  early  July,  but  total 
iron  released  from  the  sediment  gradually  in- 
creased in  the  water  column  as  the  summer  pro- 
gressed. Near  the  end  of  the  season  dissolution  of 
particulate  iron  falling  through  the  water  column 
became  significant.  Calculations  show  that  2.20 
tons  of  Fe  and  0.027  tons  of  Mn  were  sediment- 
derived.  Dissolution  of  particles  falling  through 
the  water  column  accounted  for  89-90%  of  the  Mn 
flux.  (Cassar-FRC) 
W81-04947 


POLLUTION  LOADING  TO  THE  GREAT 
LAKES  FROM  MUNICIPAL  SOURCES  IN  ON- 
TARIO, 

Nova  Scotia  Technical  Coll.,   Halifax.   Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 
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DDT  CONTAMINATION  AT  WHEELER  NA- 
TIONAL WILDLIFE  REFUGE, 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 
Wildlife  Research  Center. 

T.  J.  O'Shea,  W.  J.  Fleming,  III,  and  E.  Cromartie. 
Science,  Vol  209,  No  4455,  p  509-510,  July,  1980.  1 
Tab,  16  Ref 

Descriptors:  'Industrial  effluents,  'Pesticides, 
•DDT,  River,  Estuaries,  Wildlife,  Wildlife  habi- 
tats. Organic  contaminants.  Pollutants. 

From  1947-1970  DDT  was  manufactured  on  a  site 
leased  from  the  US  Army  at  Redstone  Arsenal, 
Alabama.  A  ditch  carrying  effluent  from  the  fac- 
tory ran  directly  into  Wheeler  National  WildHfe 
Refuge,  where  it  joined  Huntsville  Spring  Branch, 
a  tributary  to  the  Tennessee  River  about  I  km 
from  the  plant  site.  In  the  1960's  attempts  were 
made  to  contain  the  effluent  by  dumping  it  in 
holding  ponds  or  hauling  it  to  landfills  but  the 
amount  of  DDT  isomers  and  metabolites  currently 
present  in  the  sediments  on  Huntsville  Spring 
Branch  without  the  wildlife  refuge  has  been  esti- 


26 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


mated  as  high  as  4,000,000  kg.  In  February  of  1979 
fist-sized  chunks  of  crystalline  material  was  col- 
lected from  the  ground  near  the  plant  site  -  the 
material  was  21%  DDT.  Nearly  9  years  after 
DDT  production  at  Redstone  had  ceased,  mallard 
ducks,  crows,  cottontail  rabbits,  and  swamp  rabbits 
were  collected  and  examined  for  DDT.  Impaired 
reproduction  on  breeding  grounds  by  water  fowl 
wintering  at  Wheeler  National  Wildlife  Refuge  is 
highly  likely.  Earthworm  concentrations  of  224 
ppm  DDT  have  been  reported.  (Baker-FRC) 
W8 1-04962 


EXPERIMENTAL  ASSESSMENT  OF  POLLUT- 
ANT MIGRATION  IN  THE  UNSATURATED 
ZONE  OF  THE  LOWER  GREENSAND, 

Institute  of  Geological   Sciences,   Harwell  (Eng- 
land). Environmental  Protection  Unit. 
C.  A.  M.  Ross. 

Quarterly  Journal  of  Engineering  Geology,  Vol 
13,  No  3,  p  177-187,  1980.  2  Fig,  8  Tab,  26  Ref 

Descriptors:  *LandifIls,  *Leachates,  *Industrial 
wastes.  Aeration  zone,  Lysimeters,  Heavy  metals. 
Organic  compounds.  Clays,  Metals,  Path  of  pollut- 
ants, Fate  of  pollutants,  Biodegradation,  Microbial 
degradation.  Carbonate  rocks.  Chemical  reactions. 
Anions,  Chemical  wastes.  Lower  Greenland,  Uff- 
ington  area.  United  Kingdom. 

Synthetic  leachates  were  applied  to  the  Lower 
Greensand  near  Uffmgton,  Oxfordshire,  to  study 
the  fate  and  migration  of  pollutants  in  the  unsatu- 
rated zone.  Biodegradation  was  the  primary  mech- 
anism for  attenuation  of  organic  compounds  and 
inorganic  anions.  None  of  the  organic  leachate 
(containing  aniline,  phenol,  dichlorophenol,  ace- 
tate, Na,  Rb,  xylene,  trichloroethylene,  and  dich- 
loroethane)  was  detected  at  250  mm  below  the 
lysimeter  surface  during  a  2  year  irrigation  period. 
Phosphate  and  ammonia  in  the  'anionic'  leachate 
did  not  exceed  3  mg  per  liter  concentration  at  250 
mm  below  the  lysimeter  surface;  acetate  remained 
below  20  mg  per  liter.  Nitrate  reached  the  base  of 
the  lysimeter  at  about  half  the  input  concentration 
of  ICX)  mg  per  liter.  Chloride  and  sulfate  were  not 
attenuated.  Heavy  metals  migration  was  limited  by 
interactions  with  the  soil,  especially  uptake  by 
sesquioxides  and  clays.  The  Lower  Greensand  was 
capable  of  attenuating  the  following  metals  in  the 
'heavy  metal'  leachate  (grams  per  cu  meter):  Ni, 
290;  Cd,  450;  Zn,  700;  Cr,  1100;  Cu,  1200;  and  Pb, 
1600.  The  most  mobile  metal,  Ni,  is  unlikely  to 
migrate  further  than  0.5  meters  in  40  years. 
(Cassar-FRC) 
W81-04971 


CONTAMINATION  OF  A  CHALK  AQUIFER 
BY  MINE  DRAINAGE  AT  TILMANSTONE, 
EAST  KENT,  U.K., 

Southern  Water  Autority,  Worthing  (England). 
H.  G.  Headworth,  .  Puri,  and  B.  H.  Rampling. 
Quarterly  Journal  of  Engineering  Geology,  Vol 
13,  No  2,  p  105-117,  1980.  9  Fig,  13  Ref 

Descriptors:  *Aquifers,  *Mine  drainage,  *Saline 
water.  Chalk  aquifer,  Path  of  pollutants.  Water 
pollution  sources.  Chlorides,  Mathematical  models, 
Model  studies.  Observation  wells.  Coal  mining. 
Groundwater,  East  Kent,  United  Kingdom. 

Pumping  saline  groundwater  (200-5000  mg  per 
liter  chloride)  from  mines  in  the  Kent  Coalfield  has 
caused  the  top  40-50  meters  of  the  Chalk  Aquifer 
in  East  Kent,  United  Kingdom,  to  be  contaminated 
over  a  27  sq  km  area.  It  is  estimated  that  only  15% 
of  the  318,000  tons  of  chloride  discharged  into 
surface  lagoons  in  the  period  1907-1974  has  been 
removed  by  two  streams.  The  highly  fisured  zone 
30-40  meters  deep  is  highly  saline;  the  intermediate 
zone  has  lower  chloride  concentrations  with  a  few 
high  concentration  peaks  along  some  well-devel- 
oped fissures;  the  deepest  zone,  having  negligible 
groundwater  flow,  is  relatively  uncontaminated. 
Although  salinity  problems  were  noticeable  as 
early  as  1930,  no  serious  effort  was  made  to  stop 
further  pollution  until  1974,  when  a  pipeline  was 
built  to  carry  draniage  water  directly  to  the  sea. 
Observation  boreholes,  surface  resistivity  studies, 
salinity  profiles,  15  months  pumping  from  a  pro- 
duction well,  and  application  of  a  mathematicalmo- 


del  showed  that  87%  of  the  chlorides  discharged 
into  the  aquifer  are  still  present.  This  is  expected  to 
decrease  to  30%  by  the  year  2008.  In  30  years 
chloride  concentration  will  decrease  to  200  mg  per 
lier.  The  two  streams  draining  the  area  will  reach  a 
peak  of  400  mg  per  liter  chloride  in  1993.  Attempts 
at  artificial  rehabilitation  by  pumping  would  pro- 
duce negligible  benefits.  (Cassar-FRC) 
W8 1-04972 
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UPTAKE,  METABOLISM  AND  DISPOSITION 
OF  XENOBIOTIC  CHEMICALS  IN  FISH;  WIS- 
CONSIN POWER  PLANT  IMPACT  STUDY, 

Medical  Coll.  of  Wisconsin,  Milwaukee.  Dept.  of 
Pharmacology  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04692 


ZOOPLANKTON  GRAZING  AND  POPULA- 
TION DYNAMICS  RELATIVE  TO  WATER 
QUALITY  IN  SOUTHERN  LAKE  HURON. 

State  Univ.   of  New  York  at  Albany.   Dept.  of 

Biological  Sciences. 

D.  C.  McNaught,  M.  Buzzard,  D.  Griesmer,  and 

M.  Kennedy. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-225709, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-069,  July,  1980.  142  p,  44  Fig,  34  Tab,  24 

Ref,  3  Append. 

Descriptors:  *Zooplankton,  *Phytoplankton, 
*Saginaw  Bay(Michigan),  *Water  quality,  *Bio- 
control,  'Population  dynamics.  Seasonal  variation. 
Crustaceans,  Copepods,  Cyanophyta,  Aquatic  pro- 
ductivity. Primary  productivity,  *Lake  Huron. 

The  seasonal  and  daily  patterns  of  grazing  by  the 
crustacean  zooplankton  were  investigated  with  ref- 
erence to  selectivity  of  grazing,  biological  control, 
and  the  abundance  of  crustacean  zooplankton. 
Over  a  growing  season  the  crustaceans  grazed  0.3- 
41.9%  of  the  standing  crop  of  phytoplankton.  Im- 
mature copepods  (nauplii  and  copepodites)  were 
the  most  effective  grazers.  Selective  grazing  by 
crustaceans  centered  on  nannoplankton  (22  mi- 
crometer diameter),  whereby  92  to  2840%  of  the 
daily  productivity  was  grazed  by  large  cladocerans 
and  immature  copepods.  In  contrast,  netplankton 
was  harvested  to  a  much  lesser  degree.  Laboratory 
experiments  reinforced  this  picture  of  selective 
cropping.  Presently  in  Lake  Huron  such  selective 
grazing  accounts  for  an  effective  biological  control 
over  algal  production;  such  control  will  be  lost  if 
these  phytoplankton  populations  are  allowed  to 
shift  to  ones  dominated  by  large  blue-green  algae. 
Populations  of  herbivores  were  also  used  to  char- 
acterize water  quality.  Generally  outer  Saginaw 
Bay  and  most  inshore  waters  were  of  lower  water 
quality  than  offshore  surface  waters.  These  inshore 
areas  also  had  the  highest  productivity  of  zoo- 
plankton. (Brambley-SRC) 
W8 1-04694 


RESPONSES  OF  STREAM  INVERTEBRATES 
TO  AN  ASHPIT  EFFLUENT;  WISCONSIN 
POWER  PLANT  IMPACT  STUDY, 

Wisconsin  Univ.,  Madison.  Inst,  for  Environmental 

Studies. 

J.  J.  Magnuson,  A.  M.  Forbes,  D.  M.  Harrell,  and 

J.  D.  Schwarzmeier. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-1 17947, 

Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/3-80-081,  August,  1980.  165  p,  30  Fig,  34  Tab, 

228  Ref,  6  Append. 

Descriptors:  *Coal,  *Powerplants,  *Water  pollu- 
tion effects,  *Fly  ash,  *Effluents,  'Invertebrates, 
Water  quality,  Habitats,  Environmental  effects, 
Trace  elements,  Sediments,  Specific  conductivity, 
Sublethal  effects,  Stress,  Substrates,  Toxicity, 
Crustaceans,  Wisconsin,  Rocky  Run  Creek. 

Fly  ash  from  the  527-MW  coal-fired  Columbia 
Generating  Station  Unit  I  (Columbia  Co.,  Wiscon- 


sin) is  discharged  as  a  slurry  into  an  adjacent 
ashpit.  Water  from  the  ashpit  is  pumped  to  a  ditch 
that  joins  the  ashpit  drain  and  Rocky  Run  Creek 
before  they  reach  the  Wisconsin  River.  Habitat 
alterations  have  been  noted  as  relatively  minor 
changes  in  water  quality  parameters  (alkalinity, 
hardness,  pH,  and  turbidity),  as  increased  amounts 
of  some  dissolved  trace  elements  8Cr,  Ba,  Al,  Cd, 
and  Cu),  and  as  the  precipitation  of  trace  elements 
(Al,  Ba,  and  Cr)  into  a  floe  that  coats  the  stream 
bottoms.  The  ashpit  drain  became  an  unsuitable 
habitat  for  aquatic  invertebrates  after  Columbia  I 
began  operating.  The  conductivity  of  the  effluent 
increased  in  January  1977  when  sodium  bicarbon- 
ate was  first  used  to  increase  the  efficiency  of  the 
electrostatic  precipitators.  Since  then  conductivity 
measurements  have  indicated  effluent  concentra- 
tion at  distances  downstream  from  the  generating 
station.  Rocky  Run  Creek  is  still  a  suitable  habitat 
for  many  aquatic  invertebrates,  but  evidence  of 
sublethal  stresses  and  habitat  avoidance  exists.  The 
major  effect  of  Columbia  I  on  aquatic  invertebrates 
is  hypothesized  to  be  continued  habitat  alteration 
and,  in  particular,  reduced  substrate  quality  and 
avoidance  of  unpreferred  habitat.  The  susceptibil- 
ity of  early  life  stages  of  crustaceans  to  the  ash 
effluent  may  also  be  important.  Acute  toxicity  to 
adult  forms  is  unimportant. 
W8 1-04695 


PHYTOPLANKTON  COMPOSITION  AND 
ABUNDANCE  IN  SOUTHERN  LAKE  HURON, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

E.  F.  Stoermer,  and  R.  G.  Kreis,  Jr. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-216013, 
Price  codes:  A17  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  BPA- 
600/3-80-061,  July,  1980.  396  p,  94  Fig,  29  Tab,  93 
Ref,  2  Append. 

Descriptors:  'Phytoplankton,  *Eutrophication, 
'Lake  Huron,  'Water  pollution  effects,  'Nuisance 
algae,  'Algae,  Oligotrophy,  Bays,  Lake  circula- 
tion. Nutrients,  Water  quality,  Cyanophyta, 
Aphanizomenon,  Spatial  distribution. 

Southern  Lake  Huron  contains  a  diversity  of  phy- 
toplankton assemblage  types  ranging  from  assem- 
blages characteristic  of  oligotrophic  waters  to 
those  which  usually  occur  under  highly  eurtophic 
conditions.  The  offshore  waters  are  generally  char- 
acterized by  oligotrophic  associations  and  most 
eutrophic  associations  are  associated  with  the  Sagi- 
naw Bay  interface  waters.  Under  certain  condi- 
tions, populations  which  are  generated  within 
Saginaw  Bay  are  found  mixed  with  offshore  assem- 
blages, apparently  as  a  result  of  passive  dispersal. 
The  most  widely  dispersed  populations  include 
nuisance-producing  blue-green  algae  such  as 
Aphanizomenon  flos-aquae.  During  the  period  of 
study,  floristic  modification  resulting  from  inputs 
from  Saginaw  Bay  was  usually  found  along  the 
Michigan  coast  south  of  the  bay,  but  cases  were 
noted  where  greatest  effect  was  found  at  stations 
north  of  the  bay  or  eastward  into  the  open  lake. 
Along  the  Canadian  shore  assemblages  were  quali- 
tatively and  quantitively  dissimilar  from  assem- 
blages in  Saginaw  Bay.  On  the  basis  of  our  results 
southern  Lake  Huron  appears  to  be  a  somewhat 
more  disturbed  region  than  generally  realized. 
Phytoplankton  assemblage  modifidation  appears  to 
result  from  both  the  influence  of  nutrients  and 
other  materials  entering  the  lake  directly  and  from 
the  dispersal  of  populations  from  highly  eutrophic 
Saginaw  Bay  into  the  open  lake.  The  wide  disper- 
sal of  these  populations  is  of  special  interest  since  it 
may  furnish  a  mechanism  for  transport  of  nutrients 
and  toxic  material  from  highly  impacted  Saginaw 
Bay  into  the  open  lake.  (Author's  abstract) 
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SITING  AND  OPERATION;  WISCONSIN 
POWER  PLANT  IMPACT  STUDY, 
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Studies. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 
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Descriptors:  *Power  plants,  'Environmental  ef- 
fects, *Water  pollution  effects,  *Thermal  pollution, 
Water  quality.  Model  studies,  Simulation,  Dis- 
solved oxygen.  Biochemical  oxygen  demand, 
Algae,  Low  flow,  Nutrients,  Water  temperature, 
♦Wisconsin,  Wisconsin  River. 

A  conceptual  study  of  water  quality  in  the  Wiscon- 
sin River  between  Wisconsin  Dells  and  Lake  Wis- 
consin was  performed  to  determine  the  range  of 
choices  that  might  be  available  for  determining  the 
trade-off  between  organic  waste  discharges  and- 
heat  assimilation  from  possible  power  plant  sites. 
The  QUAL-3  river  quality  model,  as  modified  by 
the  Wisconsin  Department  of  Natural  Resources 
for  use  on  the  upper  Wisconsin  and  lower  Fox 
Rivers,  was  used  for  preliminary  simulations  of  the 
effect  of  potential  heat  discharges  from  three  possi- 
ble power  plant  sites  on  the  levels  of  dissolved 
oxygen,  biochemical  oxygen  demand,  and  algae 
growth  during  times  of  extremely  low  flow.  Hy- 
draulic parameters  for  the  QUAL-3  model  were 
estimated  from  simulations  employing  the  Army 
Corps'  HEC-2  water  surface  profile  model.  Esti- 
mates of  river  temperature  downstream  of  heat 
discharges  were  obtained  using  a  simple  one-di- 
mensional river  temperature  model  developed  by 
Paily  and  Macagno  (1976).  Results  of  simulations 
at  various  levels  and  locations  of  heat  discharges 
are  presented  in  the  presence  and  absence  of  dis- 
charge at  the  Portage  Wastewater  Treatment  Plant 
effluent  into  the  Wisconsin  River,  and  of  concerted 
control  of  point  and  non-point  sources  of  nutrients 
in  and  upstream  of  the  regional  study.  The  results 
suggest  that  the  levels  of  dissolved  oxygen  in  Lake 
Wisconsin  would  be  most  sensitive  to  nutrient 
levels  in  the  Wisconsin  River  and  that  elevated 
nutrient  levels  resulting  from  heat  discharges  could 
cause  greater  drops  in  the  dissolved  oxygen  levels 
in  the  lake. 
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Descriptors:  *Powerplants,  *Coal,  'Wetlands, 
•Fish,  'Environmental  effects,  'Toxicity,  'Water 
pollution  effects.  Habitats,  Pike,  Fish  populations, 
Marshes,  Water  temperature.  Thermal  pollution, 
'Wisconsin. 

Construction  of  a  coal-fired  electric  generating 
station  on  wetlands  adjacent  to  the  Wisconsin 
River  has  permanently  altered  about  one-half  of 
the  original  1,104-ha  site.  Change  in  the  remaining 
wetlands  continues  as  a  result  of  waste  heat  and 
ashpit  effluent  produced  by  the  station.  Leakage  of 
warm  water  from  the  203-ha  cooling  lake  is  caus- 
ing a  shift  in  the  wetlands  from  shallow  to  deep- 
water  marsh.  Coal-combustion  byproducts  enter 
the  wetlands  from  the  station's  ashpit  drain.  Since 
this  area  was  known  to  have  a  diverse  fish  commu- 
nity and  to  be  a  spawning  ground  for  Wisconsin 
River  game  fish,  the  effects  of  this  habitat  loss  and 
degradation  on  fish  population  were  studied.  Three 
years  of  netting  documented  the  continued  use  of 
this  area  by  spawning  fish  despite  extensive  habitat 
alterations.  Construction  of  the  power  plant  result- 
ed in  a  loss  of  18%  of  the  shallow  water  sedge 
meadow  formerly  available  in  this  section  of  the 
Wisconsin  River.  Loss  of  deep  water  sedge 
meadow  was  negligible.  In  situ  and  laboratory 
experiments  showed  that  the  ashpit  effluent  was 
not  acutely  toxic  to  eggs  or  larvae  of  northern 
pike,  although  some  reduction  in  hatchability  was 


attributed  to  the  flocculent  precipitate  found  in  the 
ashpit  drain.  Analysis  of  population  structures  of 
northern  pike  showed  a  weak  year-class  for  fish 
hatched  in  the  first  post-operational  year.  A  bio- 
assay  utilizing  temperature  preference  and  activity 
proved  no  more  sensitive  than  bioassay  methods 
used  by  previous  investigators.  A  population  of 
flagfish  selected  for  zinc  tolerance  was  more  resis- 
tant than  the  control  population  for  the  first  two 
generations  but  not  after  three  generations. 
(Moore-SRC) 
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METHODOLOGY  FOR  EVALUATING  THE 
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Descriptors:  'Combined  sewer  overflows,  'Urban 
runoff,  'Onondaga  Lake,  'Mathematical  models, 
'Storm  runoff  Pollution  load,  Dissolved  oxygen. 
Bacteria,  Cost  analysis,  Recreation,  Swimming, 
Water  pollution  control.  Public  health.  New  York. 

A  general  methodology  is  presented  for  the  evalu- 
ation of  the  impact  and  abatement  of  combined 
sewer  overflows  on  receiving  waters.  It  was  devel- 
oped from  experience  with  Onondaga  Lake,  an 
urban  lake  in  central  New  York  that  receives  com- 
bined sewer  overflows  from  the  City  of  Syracuse 
via  three  tributary  streams.  Field  measurements 
were  made  of  representative  combined  sewer  over- 
flows and  the  receiving  water  for  the  purpose  of 
developing  individual  mathematical  models.  These 
models  were  employed  to  project  the  magnitude  of 
pollutant  load  from  a  combined  sewer  system  for 
different  storm  conditions  and  the  associated  re- 
ceiving water  impact,  respectively.  The  results  of 
these  two  models  can  be  combined  to  express  the 
abatement  cost  to  achieve  different  water  quality 
standards.  A  maximum  DO  deficit  of  2.8  mg/1  in 
Onondaga  Lake  was  predicted  for  a  10-year  storm. 
Bacterial  violations  can  occur  as  many  as  38  times 
during  an  average  rainfall  year.  Abatement  beyond 
the  'cost-effective'  point  will  be  necessary  to  assure 
the  lake's  use  for  contact  recreation. 
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SPATIAL  DISTRIBUTION  AND  TEMPERA- 
TURE SELECTION  OF  FISH  NEAR  THE 
THERMAL  OUTFALL  OF  A  POWER  PLANT 
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Minnesota  Univ.,  Minneapolis. 
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Descriptors:  'Thermal  pollution,  'Fish  behavior, 
'Perch,  'Pike,  'Bass,  'Spatial  distribution,  Season- 
al distribution,  Powerplants,  Thermal  stress,  Water 
temperature.  Water  depth.  Walleye,  Ice  cover. 
Vegetation,  Environmental  effects. 

Studies  were  initiated  to  determine  the  degree  of 
concern  that  should  be  rendered  yellow  perch 
inhabiting  an  environment  receiving  a  heated 
water  discharge.  A  portion  of  the  upper  Mississippi 
River  near  Cohasset,  Minnesota,  receiving  a  heated 
discharge  from  a  coal-fired  power  plant,  was 
chosen  for  the  study  site.  The  movement  patterns 
of  yellow  perch,  northern  pike,  largemouth  bass, 
and  walleye  were  monitored  by  radio  telemetry 
near  the  thermal  discharge.  Fish  movements  rela- 
tive to  depth,  temperature,  center  of  the  home 
range,  discharge  point,  and  release  location  were 
examined.  Near  thermally  altered  areas  northern 
pike  exhibited  the  greatest  amount  of  movement 
followed  by  yellow  perch,  walleye  and  largemouth 


bass.  Except  for  largemouth  bass,  thermal  experi- 
ence was  found  to  be  transitory.  An  overall  mean 
winter  temperature  selection  of  5.4  C  was  deter- 
mined for  yellow  perch.  While  only  in  the  thermal- 
ly altered  area  yellow  perch  had  a  slightly  higher 
mean  thermal  experience,  6.3  C.  Yellow  perch 
were  not  found  to  be  attracted  from  the  surround- 
ing areas  into  the  heated  waters  of  the  discharge 
bay  during  the  cooler  months.  Not  until  spring  was 
a  population  concentrating  influence  observed  and 
that  was  believed  due  to  indirect  influences:  more 
cover  due  to  greater  available  light  in  the  ice  free 
area  contributing  to  a  higher  standing  stock  of 
aquatic  vegetation.  Temperature,  when  in  concert 
with  numerous  other  environmental  variables,  did 
not  alter  the  distribution  of  yellow  perch  from  that 
predicted  on  the  basis  of  laboratory  temperature 
preference  studies.  Furthermore,  movement  pat- 
terns of  northern  pike,  walleye  and  largemouth 
bass  were  found  to  be  relatively  similar  to  those 
reported  from  thermally  unaltered  areas.  (Moore- 
SRC) 
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CHANGES  IN  NESTING  BEHAVIOR  AND 
LIPID  CONTENT  OF  A  MARINE  AMPHIPOD 
(AMPHITHOE  VALIDA)  TO  THE  TOXICITY 
OF  A  NO.  2  FUEL  OIL, 
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Descriptors:  'Amphipods,  'Oil,  'Toxicity,  Bioin- 
dicators.  Lipids,  Nesting,  Sublethal  effects.  Water 
pollution  effects. 

Attempts  were  made  to  investigate  both  the  chemi- 
cal and  biological  responses  of  a  marine  animal  to 
the  stress  of  a  fuel  oil.  The  nest  building  amphipod, 
Amphithoe  valida,  was  used  as  the  bioassay  animal 
and  the  WSF  (water  soluble  fractions)  of  a  No.  2 
fuel  oil  as  the  pollutant.  Survival  and  nesting  be- 
havior were  observed  daily,  and  the  lipid  contents 
were  checked  at  the  end  of  exposure  and  at  the  end 
of  depuration.  Survival  was  high  at  all  concentra- 
tions tested.  However,  a  delayed  toxicity  was 
noted,  with  mortality  being  high  in  concentrations 
greater  than  15%  WSF  during  depuration.  The 
number  of  nests  decreased  with  increasing  concen- 
trations of  WSF  and  length  of  exposure.  When 
placed  in  clean  seawater  the  recovery  of  the  nest 
building  ability  was  either  small  or  non-existent. 
Lipid  contents  of  the  amphipods  were  close  to  the 
expected  range  following  exposure,  but  dropped  to 
about  1%  following  recovery  compared  with  an 
expected  value  of  3.3%.  Compared  to  the  potential 
indicators  of  sublethal  stress,  the  nesting  behavior 
and  lipid  content  of  amphipods  were  fairly  sensi- 
tive to  sublethal  stress.  (Baker-FRC) 
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Descriptors:  'Industrial  wastes,  'Crustaceans, 
♦Toxicity,  Effluents,  Estuarine  environment.  Oil 
refineries.  Simulation  analysis,  Water  pollution  ef- 
fects, Forecasting. 

The  potential  for  ecological  damage  from  petro- 
leum refinery  wastes  has  led  to  the  development  of 
stringent  guidelines  for  such  discharges.  Labora- 
tory toxicity  tests  provide  the  first  approximation 
of  the  levels  of  discharge  presenting  the  potential 
for  harm.  By  screening  discharges  with  representa- 
tive or  sensitive  invertebrates  rather  than  fish,  sub- 
stantial savings  in  time,  space,  and  money  may  be 
possible  in  the  preliminary  stages  of  hazard  evalua- 
tion The  crustacean  Mysidopsis  bahia  was  used  in 
the  evaluation  of  the  acute  and  chronic  effects  of  a 
simulated  refinery  effluent  and  its  individual  com- 
ponents. The  96-hour  LC50  for  M.  bahia  was  4.7% 
of  the  artificial  refinery  mixture.  The  mysid  was 
found  to  be  more  sensitive  than  an  estuarine  fish 
and  grass  shrimp,  as  well  as  17  freshwater  organ- 
isms previously  tested.  Fuel  oil  was  the  most  toxic 
component  of  the  refinery  mixture  and  contnbuted 
disproportionately  to  the  toxicity  of  the  mixture. 
Chronic  exposure  to  2.7%  of  the  mixture  forma- 
tion resulted  in  growth  inhibition  by  day  8  and 
reproductive  impairment.  Long-term  exposure  to 
the  96-hour  LCIO  had  deleterious  effects  on 
growth  and/or  reproduction  for  each  component 
tested.  (Carroll-FRC) 
W81-04793 

THE  INFLUENCE  OF  ORGANIC  CHEALTORS 
ON  THE  TOXICITY  OF  COPPER  TO  EM- 
BRYOS OF  THE  PACIFIC  OYSTER,  CRASSOS- 
TREA  GIGAS, 

California  Univ.,  Lawrence.  Lawrence  Livermore 

Lab. 
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Descriptors:  'Oysters,  'Toxicity,  'Copper,  Chelat- 
ing agents.  Organic  compounds.  Heavy  metals, 
Industrial  wastes,  Shellfish,  Ecosystems. 

The  amounts  and  forms  of  heavy  metals  in  fresh, 
estuarine,  and  coastal  waters  are  increasing  as  a 
result  of  perturbation  of  ecosystems  by  man.  The 
effect  of  increased  concentrations  of  these  metals 
on  commercially  cultured  shellfish  is  of  concern 
because  of  the  desirability  of  maintaining  a  reph- 
cating  shellfish  resource  and  water  quality  permit- 
ting normal  development.  The  effects  of  copper  on 
the   development   of   Crassostrea   gigas   embryos 
were  determined  using  a  48-hour  static  bioassay.  In 
filtered,   sterilized   seawater,   the   LClOO   was   20 
micrograms  of  copper  per  liter  and  the  LC50  was 
12  micrograms  of  copper  per  liter.  Destruction  of 
the  naturally  occurring  dissolved  organic  material 
in  the  culture  water  by  ultraviolet  oxidation  de- 
creased   embryo    survival    at    10    micrograms   of 
copper  per  liter.  The  addition  to  seawater  of  the 
following  five  organic  chelators  increased  embryo 
survival:  ethylenediaminetetraacetic  acid  (EDTA), 
sodium  citrate,  glycine,  oxalate,  and  humic  matter. 
EDTA  and  humic  matter  were  the  most  effective 
chelators:  EDTA  significantly  increased  survival 
at  100  micrograms  of  copper  per  liter  and  humic 
matter  did  so  at  40  micrograms  of  copper  per  liter. 
The  ability  of  a  chelator  to  increase  survival  was 
related   to  the   stability   constant   of  the   copper- 
chelator  complex.  These  results  indicate  that  the 
amounts  and  types  of  organic  ligands  in  seawater 
are  important  in  determining  copper  toxicity  to 
oyster  embryos.  (Carroll-FRC) 
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DISTRIBUTION  AND  ABUNDANCE  OF 
BENTHIC  INVERTEBRATES  IN  A  SONORAN 
DESERT  STREAM, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Zoology. 
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EFFECTS  OF  CADMIUM  ON  THE  COM- 
PLETELY MIXED  ACTIVATED  SLUDGE 
PROCESS, 

California  Univ.,  Davis. 

A  S.  Weber,  and  J.  H.  Sherrard. 
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Descriptors:  'Cadmium,  'Nitrification,  'Activated 
sludge  process.  Heavy  metals,  Metals,  Wastewater 
treatment,  Water  pollution  effects.  Microorgan- 
isms, Toxicity. 

The  effects  of  Cd  on  chemical  oxygen  demand 
removal  efficiency,  degree  of  nitrification,  and  the 
kinetic  coefficients  Ymax  and  b  were  studied  in  the 
laboratory  using  bench  scale  activated  sludge  units 
and  Cd  concentrations  0,  5.15,  and  9.98  mg  per 
liter.  The  microbial  growth  coefficients  Ymax  and 
b  were  not  affected  by  Cd  concentrations  up  to  10 
mg  per  liter.  COD  removal  efficiencies  were 
slightly  less  in  the  Cd-containing  reactors  than  in 
the  control  at  mean  cell  residence  times  from  3  to 
15  days  However,  nitrification  was  noticeably  in- 
hibited by  the  presence  of  Cd.  For  5  mg  per  liter 
influent  Cd,  nitrification  was  70%  of  the  control, 
and  for  10  mg  per  liter,  40%  of  control,  (Cassar- 
FRC) 
W8 1-04841 

GROWTH  OF  A  COCCOID  NANOPLANKTER 
(EUSTIGMATOPHYCEAE)  FROM  THE  CHEA- 
SPEAKE  BAY  AS  INFLUENCED  BY  LIGHT, 
TEMPERATURE,  SALINITY  AND  NITROGEN 
SOURCE  IN  FACTORIAL  COMBINATION, 
Maryland  Univ.,  College  Park.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W81-04852 


SYSTEMS  ANALYSIS  FOR  DESCRIPTION  OF 
ENVIRONMENTAL  POLLUTION, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

D.  Couillard.  ,,  ,  »    xt     t 

Water  Supply  and  Management,  Vol  5,  No  /,  p 
183-194,  1981.  3  Fig,  1  Tab,  20  Ref 

Descriptors:  'Systems  analysis,  'Environmental  ef- 
fects, 'Water  pollution  effects.  Graphical  analysis. 
Mathematical  analysis,  Kraft  mills.  Industrial 
wastes.  Project  planning. 

A  technique  was  developed  which  permits  a  sys- 
tematic determination  of  the  environmental  effects 
of  pollutants.  First,  an  impact  evaluation  matrix  is 
built  which  identifies  all  of  the  causes  and  effects 
known.  A  cause-effect  matrix  or  a  cause-condition- 
effect  matrix  can  be  used.  Coherence  graphs,  a 
formal  framework  permitting  a  schematic  visual- 
ization of  the  interrelationships  between  an  action 
and  its  result,  are  useful.  The  flexible  structure  of 
coherence  graphs  facilitates  the  introduction  of  as 
many  condition  levels  as  required  and  improves 
the  bi-dimensional  cause-effect  format  of  the 
matrix.  A  case  study  is  presented  which  applies  the 
methods  discussed  to  the  impacts  of  a  pulp  and 
paper  factory.  Coherence  graphs  are  used  xo  de- 
scribe the  kraft  process,  which  discharges  consid- 
erable amounts  of  toxic  substances  into  the  water. 
Sublethal  effects  on  fish  are  illustrated.  These  anal- 
ysis methods  are  applicable  to  virtually  any  sub- 
ject. (Small-FRC) 
W81-04853 


SUBSTRATE-ASSOCIATED  MICROFAUNA, 

Texas  Univ.  at  Dallas,  Richardson. 

W.  T.  Waller,  and  G.  R.  Lanza. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1768- 

1774,  June,  1980.  44  Ref 

Descriptors:  'Invertebrates,  'Benthic  fauna,  'Re- 
views, Toxicity,  Aquatic  animals.  Water  pollution 
effects,  Ecology,  Analytical  techniques,  Sampling, 
Nematodes,  Polychaetes,  Amphipoda,  Protozoa, 
Rotifers,  Organic  compounds. 


Studies  on  microfauna  associated   with  different 
substrates    were    reviewed    for    1979.    Collection 
methods  used  were  a  lightweight  portable  suction 
dredge  and  several  artificial  substratum  samplers. 
Analytical  methods  were  described  for  quantita- 
tive estimation  of  protozoan  populations  in  sand, 
meiobenthic  nematodes  in  fine-grained  sediments, 
and  compressing  animals  between  coverslip  and 
slide.  Several  schemes  for  sampling  and  for  analyz- 
ing data  were  presented.  Ecologic  subjects  includ- 
ed several  studies  on  competition  between  species, 
species   distribution,   habitats,   respiration   studies, 
feeding  behavior,  reproductive  behavior,  and  ef- 
fects of  macrofauna.  Toxicity  tests  were  performed 
on  a  variety  of  materials.  Polynuclear  aromatics 
were  increasingly   toxic   to   polychaetes  with  in- 
creasing molcular  weight  up  to  the  point  of  insolu- 
bility in  water.   Ni  and  Al  chlorides  suppressed 
reproduction   at   lower   concentrations  and   were 
acutely  toxic  to  3  species  of  polychaetes  at  higher 
concentrations.  DDT  prevented  decapitated  plan- 
aria  from  regenerating  lost  heads  at  0.4  ppm  and 
reduced  asexual  fission  at  0.15  ppm.  Fauna  inhabit- 
ing an  area  contaminated  by  wood  wastes  were 
reduced  in  biomass  and  had  lost  the  suspension- 
feeding  component.  Polychaetes  reached  equilibri- 
um conditions  in  water  spiked  with  0.65  ppm  poly- 
chlorinated  biphenyls  after  40-60  days,  and  lost  the 
PCB  content  in  clean  sediments  in  2  months.  A 
sludge  disposal  site  had  no  amphipods,  significantly 
fewer    species,    and    reduced    diversity.    (Cassar- 
FRC) 
W8 1-04860 


UPTAKE  OF  CADMIUM  BY  LETTUCE  (LAC- 
TUCA  SATIVA)  AS  INFLUENCED  BY  ITS  AD- 
DITION TO  A  SOIL  AS  INORGANIC  FORMS 
OR  IN  SEWAGE  SLUDGE, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Chemistry  and  Biology  Research  Inst. 

S.  S.  Singh. 

Canadian  Journal  of  Soil  Science,  Vol  61,  No  1,  p 

19-28,  February,  1981.  1  Fig,  6  Tab,  31  Ref 

Descriptors:  'Cadmium,  'Uptake,  Plants,  Crops, 
Sludge,  Wastewater,  Land  disposal,  Agricuhure, 
Chemical  properties,  'Lettuce. 

A  greenhouse  investigation  was  undertaken  to 
measure  the  uptake  and  accumulation  of  cadmium 
by  lettuce  when  cadmium  was  added  as  inorganic 
salt  and  in  the  form  of  inorganic  precipitates  with 
iron,  aluminum,  calcium,  and  maganese;  to  evalu- 
ate and  compare  plant  uptake  of  cadmium  when 
similar  amounts  of  cadmium  were  added  in  sewage 
sludges;  and  to  measure  the  residual  effect  of  the 
above  treatments  on  a  second  crop  of  lettuce.  For 
two  levels  of  added  cadmium,  2.5  and  5.0  ppm,  and 
for  two  successive  crops  grown  on  the  same  soil, 
the  average  cadmium  concentration  of  plants 
grown  in  soil  treated  with  inorganic  forms  was  five 
times  greater  than  that  of  plants  from  soils  treated 
with  sewage  sludge  containing  cadmium  at  the 
same  concentrations.  Lower  amounts  of  inorganic 
cadmium  were  taken  up  from  soils  treated  with 
manganese  oxide-cadmium  precipitates  than  from 
cadmium  precipitates  with  iron  and  aluminum  hy- 
droxides and  with  lime.  Use  of  the  DTPA  extrac- 
tions of  soils  to  determine  the  amount  of  cadmium 
uptake  by  plants  when  cadmium  is  incorporated 
from  heterogeneous  sources  is  noted  to  give  slight- 
ly less  certain  results.  (Baker-FRC) 
W8 1-04867 

CHANGES  IN  THE  MINERAL  COMPOSITION 
OF  FOOD  AS  A  RESULT  OF  COOKING  IN 
'HARD' AND 'SOFT' WATERS, 

Rijkinstituut  voor  Drinkwatervoorziemng,  Leids- 

chendam  (Netherlands). 

B.  S.  A.  Haring,  and  W.  Van  Delft. 

Archives  of  Environmental  Health,  Vol  36,  No  1, 

p  33-35,  January/February,  1981.  1  Fig,  2  Tab,  14 

Ref 

Descriptors:  'Drinking  water,  'Foods,  'Hardness, 
Mineral  water.  Chemical  properties.  Mineral  com- 
position. Public  health,  Calcium,  Magnesium, 
Lead,  Nutrition,  Food  preparation. 

During  the  last  decade,  numerous  epidemiologic 
studies  have  revealed  an  inverse  relationship  be- 
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tween  water  hardness  and  cardiovascular  disease 
mortality.  It  seems  unlikely  that  this  relationship 
can  be  attributed  solely  to  a  deficiency  of  calcium 
and  magnesium  ingested  via  drinking  water,  be- 
cause only  10  to  20  percent  of  the  total  daily  intake 
of  calcium  and  magnesium  is  derived  from  drink- 
ing water.  A  study  was  performed  to  investigate 
changes  in  the  mineral  composition  of  food  when 
cooked  in  waters  of  different  hardness.  The  most 
significant  differences  were  found  for  calcium;  the 
concentration  of  this  element  in  potatoes  and  vege- 
tables usually  increased  when  cooking  with  hard- 
water  types,  while  a  decrease  was  noted  when  soft 
water  was  used  for  cooking.  In  all  cases  magne- 
sium was  extracted  from  food;  extraction  was 
slightly  higher  in  the  case  of  cooking  with  soft 
water.  Lead  concentrations  in  food  were  found  to 
be  higher  after  cooking  with  hard  water  and  lower 
after  cooking  with  soft  water;  however,  this  was 
probably  due  to  the  higher  Pb  contents  of  the  hard 
water  types.  (Carroll-FRC) 
W8 1-04873 


EFFECTS  OF  DECHLORINATION  ON  EARLY 
LIFE  STAGES  OF  STRIPED  BASS  (MORONE 
SAXATILIS), 

Academy  of  Natural  Sciences  of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab. 
For   primary   bibliographic   entry   see   Field   5G. 

W8 1-04887 


PATTERNS  OF  INTOXICATION  OF  SHELL- 
FISH IN  THE  GULF  OF  MAINE  COASTAL 
WATERS, 

Maine  Dept.  of  Marine  Resources,  West  Boothbay 
Harbor. 

J.  W.  Hurst,  and  C.  M.  Yentsch. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  2,  p  152-156,  1981.  3  Fig,  10  Ref. 

Descriptors:  *Shellfish,  *Algal  toxins.  Poisons, 
Coastal  waters.  Toxins,  Seasonal,  Eutrophication, 
•Maine,  Dinoflagellates,  Red  tide.  Marine  algae. 

Shellfish  samples  were  collected  from  coastal 
Maine  stations  in  order  to  study  the  patterns  of 
accumulation  of  paralytic  shellfisih  poisoning  toxins 
and  to  evaluate  the  use  of  such  data  for  tracing 
algal  bloom  dynamics.  Seasonal  changes  were 
noted  in  shellfish  toxin  levels  in  Mytilus  edulis  at 
three  nearshore  stations  and  one  offshore  station. 
Major  toxicity  was  noted  during  the  spring  or  late 
summer,  when  water  temperatures  are  changing. 
Intraannual  variability  was  noted  at  all  stations. 
The  rates  of  intoxication  and  detoxification  were 
very  rapid.  No  toxicity  was  recorded  above  90 
microg/100  g  tissue  at  any  point  along  the  Maine 
coast  from  April  to  mid-September  1977.  Examina- 
tions of  water  samples  collected  from  those  areas 
deemed  'toxin-free'  did  not  show  the  presence  of 
Gonyaulax  tamarensis  var.  excavata  in  the  plank- 
ton, and  resting  cysts  were  not  common  in  the 
sediments.  It  was  concluded  that  the  patterns  es- 
tablished in  the  toxin  levels  may  be  useful  as  trac- 
ers of  bloom  dynamics.  (Baker-FRC) 
W8 1-04897 


THE  IMPACT  OF  SURFACE  MINE  RECLAMA- 
TION ON  HEADWATER  STREAMS  IN 
SOUTHWEST  VIRGINIA, 

Arizona  Univ.,  Tucson.  School  of  Renewable  Nat- 
ural Resources. 

For  primary  bibliographic  entry  see  Field  4A. 
W81-04901 


HIGH  BARIUM  LEVELS  IN  PUBLIC  DRINK- 
ING WATER  AND  ITS  ASSOCIATION  WITH 
ELEVATED  BLOOD  PRESSURE, 

Illinois  Univ.  at  the  Medical  Center.  School  of 

Public  Health. 

G.  R.  Brenniman,  W.  H.  Kojola,  P.  S.  Levy,  B.  W. 

Carnow,  and  T.  Namekata. 

Archives  of  Environmental  Heahh,  Vol  36,  No  1, 

p  28-32,  January/February,   1981.  2  Tab,  21  Ref. 

Descriptors:  *Barium,  *Drinking  water,  *Public 
health,  Water  quality  standards,  Heavy  metals, 
Blood,  Standards,  Illinois,  Hypertension,  Human 
diseases. 


A  maximum  contaminant  level  for  barium  in  drink- 
ing water  has  been  set  at  1.0  milligrams  per  liter. 
Acute  human  and  animal  exposures  have  demon- 
strated that  the  single  most  characteristic  action 
following  barium  ingestion  is  an  intense  stimulation 
of  the  smooth,  striated,  and  cardiac  muscles.  The 
possible  existence  os  significant  differences  in  mean 
blood  pressure  levels  between  a  high  and  a  low 
barium  community  was  examined.  A  total  of  about 
2,400  Illinois  residents  in  West  Dundee,  with  a 
mean  barium  drinking  water  level  of  7.3  milligrams 
per  liter,  and  in  McHenry,  with  a  mean  barium 
level  of  0. 1  milligrams  per  liter,  were  studied.  All 
other  drinking  water  constituents  were  nearly 
identical  between  the  two  communities:  the  only 
major  difference  was  the  level  of  barium  ingested. 
No  significant  differences  were  found  in  blood 
pressures  between  the  high  and  low  barium  com- 
munities. Adjustments  for  duration  of  exposure, 
home  water  softeners,  and  high  blood  pressure 
medication  did  not  alter  the  findings.  The  data 
from  this  study  suggest  that  elevated  levels  of 
barium  in  drinking  water  do  not  significantly  ele- 
vate blood  pressure  levels  in  adult  males  or  fe- 
males. It  is  recommended  that  the  drinking  water 
standard  of  1.0  milligrams  per  liter  is  re-examined 
for  other  possible  health  effects.  (Carroll-FRC) 
W8 1-04909 


UPTAKE  AND  DEPURATION  OF  PETRO- 
LEUM HYDROCARBONS  BY  CRAYFISH, 

Fish  and  Wildlife  Service,  Laurel,  MD.  Patuxent 

Wildlife  Research  Center. 

I.  B.  Tarshis. 

Archives    of  Environmental    Contamination    and 

Toxicology,  Vol  10,  No  1,  p  79-86,  1981.  2  Fig,  38 

Ref. 

Descriptors:  *Metabolism,  'Hydrocarbons,  *Cray- 
fish,  Water  pollution  effects.  Aquatic  animals. 
Crustaceans,  Oil,  Path  of  pollutants.  Laboratory 
studies.  Fate  of  pollutants,  Absorption,  Excretion, 
Radioactive  tracers. 

Although  there  has  been  considerable  research  on 
petroleum  hydrocarbon  uptake  and  depuration  by 
marine  invertebrates,  little  research  has  been  con- 
ducted on  the  uptake  of  petroleum  hydrocarbons 
by  freshwater  invertebrates  during  variable  expo- 
sure periods  and  the  subsequent  depuration  by 
these  invertebrates  in  oil-free  water.  The  uptake  of 
labeled  water-soluble  fractions  of  No.  2  fuel  oil  by 
freshwater  crayfish  and  their  depuration  in  the 
crayfish  on  exposure  in  oil-free,  non-aerated  water 
was  investigated.  No  differences  were  noted  in  the 
amount  of  naphthalene  uptake  by  individual  cray- 
fish exposed  for  1,  2,  or  4  hours  at  25C  in  open, 
non-aerated  glass  jars  containing  14C-naphthalene- 
5  percent  of  a  water-soluble  fraction  of  No.  2  fuel 
oil.  The  cephalothorax,  containing  the  hepatopan- 
creas  (a  food  absorption  organ),  showed  greater 
uptake  of  naphthalene  than  the  tail  flesh  or  tail 
skeleton  of  individual  crayfish  exposed  to  the  oil 
for  3  hours  at  25C.  Crayfish  exposed  to  the  oil  for 
1,2,  or  4  hours  and  then  placed  in  open,  non- 
aerated  containers  of  oil-free  water  lost  most  of  the 
carbon-14  activity  during  the  first  24  hours,  with 
smaller  losses  occurring  at  24  hour  intervals  up  to 
and  including  96  hours.  Carbon-14  labeled  naph- 
thalene in  a  5  percent  water-soluble  fraction  of  No. 
2  fuel  oil  held  in  12  open,  non-aerated  oil-free  glass 
jars  for  1,  2,  3,  4,  and  5  hours  at  25C  showed  little 
volatilization.  (Carroll-FRC) 
W8 1-04940 


THE  EFFECT  OF  CALCIUM  ON  CADMIUM 

TOXICITY   IN   THE   FRESHWATER   AMPHI- 

POD,  GAMMARUS  PULEX  (L.), 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

D.  A.  Wright,  and  J.  W.  Frain. 

Archives    of   Environmental    Contamination    and 

Toxicology,  Vol  10,  NO  3,  p  321-328,  1981.  3  Fig, 

2  Tab,  24  Ref 

Descriptors:  *Cadmium,  *Calcium,  'Amphipods, 
•Water  pollution  effects.  Toxicity,  Mortality, 
Gammarus  pulex.  Crustaceans,  Invertebrates, 
Growth  stages. 

LC-50  values  for  adult  intermolt  Gammarus  pulex 
exposed  to  cadmium  in  artificial  stream  water  con- 


taining 20  mg  per  liter  calcium  were  0.12  and  0.68 
mg  Cd  per  liter  for  96  and  48  hour  tests,  respec- 
tively. Ca  had  an  antagonistic  effect  on  Cd  toxic- 
ity. At  a  Ca  concentration  of  200  mg  per  liter  and 
Cd  concentration  of  0.5  mg  per  liter,  mortality 
reached  40%  at  about  100  hours  and  remained 
constant  until  the  end  of  the  test  at  120  hours. 
Decreasing  amounts  of  Ca  (2  to  80  mg  per  liter)  in 
the  presence  of  a  constant  0.5  mg  per  liter  Cd 
protected  from  Cd  toxicity  to  a  decreasing  extent. 
Cd  uptake  by  Gammarus  pulex  exposed  to  0.5  mg 
per  liter  Cd  for  48  hours  and  different  Ca  concen- 
trations were  as  follows  (mg  per  g  on  a  wet  basis): 
zero  Ca,  0.0584;  20  mg  per  liter  Ca,  0.0486;  and  200 
mg  per  liter  Ca,  0.0275.  Post-molt  animals  were 
200  times  as  sensitive  to  Cd  as  the  intermolt  speci- 
mens, showing  the  same  mortality  rate  at  0. 1  mg 
per  liter  and  2.0  mg  per  liter,  respectively.  A 
possible  explanation  is  competition  between  Cd 
and  Ca  for  binding  sites  associated  with  physiologi- 
cal processes  at  the  soft,  low  Ca  post-molt  stage. 
(Cassar-FRC) 
W81-04941 


SHORT-TERM  ACUTE  BIOASSAYS  TO 
EVALUATE  AMMONIA  TOXICITY  AND  EF- 
FLUENT STANDARDS, 

Madison  Metropolitan  Sewerage  District,  WI. 
P.  J.  Ruffier,  W.  C.  Boyle,  and  J.  Kleinschmidt. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  3,  p  367-377,  March,  1981.  7  Fig,  10 
Tab,  39  Ref 

Descriptors:  'Ammonia,  'Bioassay,  'Toxicity,  Ef- 
fluents, Water  quality  standards,  Measurement 
techniques.  Wastewater  treatment.  Fish,  Water 
pollution  effects. 

In  planning  a  new  advanced  secondary  treatment 
plant  for  the  Madison  Metropolitan  Sewerage  Dis- 
trict in  Wisconsin,  it  became  evident  that  the  pro- 
posed discharge  limitations  for  ammonia  were  the 
rnost  critical  factor  in  facility  design.  Since  only 
limited  data  were  availale  on  the  actual  effects  of 
ammonia  nitrogen  in  wastewater  on  fish  and  aquat- 
ic life  in  the  natural  environment,  eight  96-hour, 
short-term,  continuous-flow  bioassays  were  con- 
ducted at  the  wastewater  treatment  plant  to  inves- 
tigate the  effect  on  fish  of  ammonia  nitrogen  in  a 
complex,  variable  wastewater.  The  purpose  of  the 
studies  was  to  evaluate  the  acceptability  of  the 
water  quality  criterion  for  non-ionized  ammonia 
recommended  by  the  Environmental  Protection 
Agency  (EPA).  Bluegillsunfish  and  rainbow  trout 
were  exposed  to  fluctuating  ammonia  concentra- 
tions occurring  in  the  secondary  effluent.  The  LC 
50  values  estimated  in  this  study  were  consistent 
with  those  reported  in  the  literature  for  constant 
ammonia  dosages  and  far  exceeded  the  value  cur- 
rently recommended  by  EPA.  The  interaction  of 
such  factors  as  the  degree  of  fluctuation  in  ammo- 
nia concentration,  the  mean  ammonia  concentra- 
tion, and  the  acclimation  abilities  of  the  test  fish 
appeared  to  be  the  cause  of  the  acute  toxicity  of 
the  ammonia-bearing  wastewaters.  (Carroll-FRC) 
W8 1-04951 


EFFECT  OF  CHLORINATED  COLIFORMS  ON 
PROTOZOAN  POPULATION  GROWTH, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 
S.  G.  Berk,  and  J.  A.  Botts. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  3,  p  396-397,  March,  1981.  1  Fig,  8  Ref 

Descriptors:  'Population  dynamics,  'Chlorination, 
'Protozoa,  Coliforms,  Bacteria,  Aquatic  animals. 
Food  chains,  Environmental  effects.  Ecology. 

Previous  research  has  hypothesized  that  residual 
chlorine  in  wastewater  effluents  may  inhibit  the 
activities  of  predators,  allowing  injured  coliforms 
to  multiply  until  predator  growth  can  occur  to 
restore  stability.  This  paper  reports  an  investiga- 
tion of  the  effect  of  ingesting  chlorinated  and 
nonchlorinated  coliforms  on  predator  population 
growth.  Laboratory  investigations  involved  fol- 
lowing protozoan  population  growth  in  test  tubes 
containing  a  suspension  of  washed  ciliated  proto- 
zoa and  chlorinated  or  nonchlorinated  Escherichia 
coli.  The  protozoan  population  growth  was  found 
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to  be  inhibited  when  the  population  fed  on  the 
chlorine-treated  bacteria.  The  study  results  show 
that  in  areas  where  the  chlorine  concentration  is 
not  sufficient  to  inhibit  protozoa,  predation  on 
lulled  conforms  may  occur.  Although  the  chlorin- 
ated bacteria  provide  nutritional  material  to  the 
protozoa,  secondary  productivity  is  less  than  that 
resulting  from  nonchlorinated  bacterial  tood 
sources.  It  is  suggested  that  the  decreased  produc- 
tion of  protozoa  may  have  an  impact  on  the  ecol- 
ogy of  aquatic  environments  subjected  to 
wastewater  effluents,  since  higher-order  predators 
depend  on  these  protozoa  for  their  food.  (CarroU- 
FRC) 
W81-04956 

MERCURY  LEVELS  IN  SIX  SPECIES  OF  AUS- 
TRALIAN COMMERCIAL  nSH, 

New  South  Wales  State  Fisheries,  Sidney  (Austra- 
lia). 

R.  Chvojka,  and  R.  J.  Williams. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  4,  p  469-473,  1980.  1  Fig,  2  Tab, 
3Ref. 

Descriptors;  *Mercury,  *Fish,  Pollutants,  •Austra- 
lia, Commercial  fishing,  Heavy  metals.  Water  pol- 
lution effects.  Sublethal  effects. 

Since  1974,  the  New  South  Wales  State  Fisheries 
in  Australia  has  conducted  investigations  of  the 
mercury  content  of  various  commercially  impor- 
tant species.  This  paper  reports  the  results  of  inves- 
tigations of  six  additional  species  selected  to  en- 
large the  data  bank  on  mercury  levels  in  commer- 
cial and  recreational  fishes  of  New  South  Wales. 
The  fish  chosen  for  this  study  were  John  dory, 
mirror  dory,  tiger  flathead,  rubberlip  morwong, 
jackass  morwong,  and  sand  whiting.  Data  on  the 
length,  total  mercury  content,  and  methyl  mercury 
content  of  each  species  studied  are  presented.  The 
total  mercury  content  was  regressed  against  fish 
length,  and  the  reslutant  equations  and  correlation 
coefficients  are  presented  for  each  of  the  six  spe- 
cies. In  order  to  provide  a  quick  estimate  of  possi- 
ble problems  associated  with  mercury  contamina- 
tion,   length-mercury    content    curves    from    the 
sample   data   were   overlaid   on   length-frequency 
histograms  derived  from  market  sources.  Calcula- 
tion of  the  integrated  average  mercury  content 
(milligrams    of   mercury    per    kilogram    of   body 
weight)  yielded  the  following  figures:  sand  whit- 
ing, 0.08;  rubberiip  morwong,  0.13;  tiger  flathead, 
0  14-  John  dory,  0.14;  mirror  dory,  0.15;  and  jack- 
ass morwong,  0.16.  Although  a  few  of  the  individ- 
ual sample  fish  exceeded  the  recommended  mer- 
cury level,  those  individual  fish  were  unusually 
large  and  the  possibility  of  eating  them  regularly  is 
very  small.  It  was  concluded  that  limited  mercury 
is  being  consumed  in  the  species  tested.  (CarroU- 
FRC) 
W8 1-04965 


LIMNOLOGICAL  STUDIES  IN  ENVIRON- 
MENTAL SCIENCES  (IN  JAPANESE), 

Shinshu   Univ.,    Ueda   (Japan).    Lab.   of  Applied 

Ecology. 

Y.  Sakurai. 

Japanese  Journal  of  Limnology,  Vol  41,  No  3,  p 

132-137,  July,  1980.  5  Fig,  1  Tab,  6  Ref 

Descriptors:  'Limnology,  *Environmental  effects, 
*Europhication,  Lake  Suwa,  Japan,  Water  pollu- 
tion effects.  Water  pollution  control.  Chemical 
oxygen  demand.  Nutrients,  Phytoplankton,  Algae, 
Nitrogen  compounds,  Phosphorus  compounds.  Or- 
ganic matter. 

Environmental  science  has  reached  a  stage  where 
it  can  relieve  some  of  the  undesirable  effects  of 
human  interference.  In  particular,  much  valuable 
information  has  been  acquired  from  studies  on 
eutrophied  Lake  Suwa.  From  1972  to  1976,  chemi- 
cal oxygen  demand  (COD)  of  the  surface  water  of 
Lake  Suwa  showed  regular  seasonal  fluctuations, 
ranging  from  a  minimum  of  just  over  1  mg/liter  in 
January,  1975,  to  a  maximum  of  more  than  30  mg/ 
liter  in  August,  1973.  Suspended  solids  showed  a 
similar  fluctuation,  within  the  range  of  1-50  mg/ 
liter.  Chlorophyll-z  contents  were  closely  correlat- 
ed with  total  COD.  Parameters  recommended  for 


inclusion  into  the  administrative  program  for  Lake 
Suwa  include  total,  suspended  matter,  and  dis- 
solved matter  contents  of  organic  carbon,  COU, 
phytoplankton  (chlorophyll-a),  nitrogen  (organic 
and  inorganic),  and  phosphorus.  Further  limnolo- 
gical  work  should  be  done  on  the  effects  of  sewage 
system  construction  andother  subjects.  (Cassar- 
FRC) 
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PHOSPHORUS  UTILIZATION  AND  STORAGE 
IN  BATCH  CULTURES  OF  THE  DINOFLA- 
GELLATE  PERIDINIUM  CINCTUM  F. 
WESTII,  ,  ,  n 

Weizmann  Inst,  of  Science,  Rehovot  (zisreal). 
Dept.  of  Isotopes  Research.  .  ,  .  ,„ 

For  primary  bibliographic  entry  see  Field  2H. 
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INADEQUACY  OF  ESCHERICHIA  COLI  AS 
AN  INDICATOR  OF  WATER  POLLUTION  IN 
A  TROPICAL  CLIMATE:  A  PRELIMINARY 
STUDY  IN  BOTSWANA, 

University   of  the   Witwatersrand,    Johannesburg 
(South  Africa).  Dept.  of  Genetics. 
For  primary  bibliographic  entry  see  Field  5A. 
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5D.  Waste  Treatment  Processes 

REUSE  OF  INDUSTRIAL  WASTEWATER  BY 
THE  EXTRACTION  OF  ORGANIC  CHEMI- 
CALS THROUGH  POROPLASTIC  MEM- 
BRANES, 

Moleculon  Research  Corp.,  Cambridge,  MA. 

L.  D.  Nichols,  A.  S.  Obermayer,  M.  B.  Allen,  and 

S.  E.  Campbell. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-238602, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Office  of  Water  Research  and  Technology  Report 

OWRT/RU-80/10,  September  28,  1980.  41  p,  11 

Fig,  4  Tab,  2  Ref  OWRT-C-90083-R(No  9456)(1), 

14-34-0001-9456. 

Descriptors:  'Wastewater  treatment,  'Industrial 
wastewater,  'Water  reuse,  Membrane  processes. 
Organic  chemicals,  Separation  techniques,  Poro- 
plastic  membranes. 

Much    industrial    chemistry    creates    wastewater 
which  cannot  be  reused  because  of  contaminants 
which,  if  recoverable,  would  in  fact  have  signifi- 
cant   ecomonic    value.    Conventional    wastewater 
renovation  methods  are  not  adequate  to  meet  this 
growing  need.  The  objective  of  this  study  has  been 
to  demonstrate   the  feasibility   of  modular  mem- 
brane extraction  systems  based  on  POROPLAS- 
TIC materials.  The  technical  concepts  underiying 
membrane  operations  resemble  those  involved  in 
liquid-liquid  extraction  systems,  while  potentially 
avoiding  the  large  equipment,  liquid  volumes,  and 
organic  losses  associated  with  liquid  mixing  and 
settling  operations.  The  program  included  labora- 
tory   membrane    studies    on    real    and    artificial 
wastewaters,  and  analysis  of  the  results  in  terms  of 
practical    commercial    utility.    Results    on    both 
phenol  and  acetic  acid  are  quite  positive;  a  favora- 
ble economic  analysis  based  on  the  experimental 
data  for  removing  phenol  is  included  in  this  report. 
The  program  also  included  extensive  liaison  with 
industry  and  agencies  to  establish  the  most  impor- 
tant areas  for  application  of  membrane  extraction 
technology.  Real  needs  seem  to  be  characterized 
by  many  diverse  contamination  problems;  an  im- 
portant  virtue  of  modular  membrane  systems  .s 
now  seen  to  be  their  ready  adaptability  to  different 
applications,  and  the  feasibility  of  employing  them 
on  individual  process  waste  streams  before  con- 
taminants from  different  sources  are  mixed  togeth- 
er. Further  work,  to  demonstrate  on-site  pilot  op- 
eration of  a  prototype  membrane  system,  is  being 
planned. 
W8 1-04652 


Westgate  Research  Corp.,  Los  Angeles,  CA. 
E  Leitis,  J.  D.  Zeff,  and  M.  M.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-238578, 
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Office  of  Water  Research  and  Technology  Report 
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Descriptors;  'Ultraviolet  radiation,  'Ozonation, 
'Ozone,  'Organic  compounds,  'Wastewater  treat- 
ment 'Water  reuse.  Oxidation,  Substrate,  Halo- 
gens,' Aliphatic  hydrocarbons.  Alkaline  water, 
Phenols,  Aromatic  compounds. 

The  study's  aim  was  to  find  ways  to  reduce  fixed 
and  operating  costs  of  ultraviolet  light  (UV)  en- 
hancement of  ozone  (03)  oxidation  of  refractory 
organics  in  wastewater  and  to  elucidate  the  chem- 
istry involved  as  well  as  the  predictability  of  deg- 
radation rates  for  different  classes  of  refractory 
compounds.  The  study  investigated  the  (1)  role  of 
UV  wavelength  and  intensity  on  the  oxidation  rate 
of  organics;  (2)  effect  of  pH  and  concentration  of 
substrates  on  ozonation  and  UV  ozonation  rates; 
(2)  effect  of  pH  and  concentration  of  substrates  on 
ozonation  and  UV  ozonation  rates;  (3)  feasibility  of 
using  OcAJV  to  oxidize  phenanthrene,  used  as  a 
model  compound  of  polyclear  aromatic  hydrocar- 
bons found  in  synthetic  fuel  wastewater.  The  ob- 
servations derived  from  the  experimental  results 
included:  (1)  there  is  a  concerted  attack  by  UV 
light  and  ozone  on  the  carbon-halogen  bond,  fol- 
lowed by  a  reaction  of  the  dehalogenated  carbon 
with  ozone;  (2)  the  rate  of  ozonation  of  organics  in 
the  presence  of  UV  light  is  not  increased  when  the 
pH  of  water  is  in  the  8-11  range;  (3)  a  correlation 
exists  between  the  concentration  of  the  substrate  in 
water  and  the  enhancement  of  the  rate  of  its  ozona- 
tion in  the  presence  of  UV;  and  (4)  ozonation  of 
phenanthrene  with  UV  light  increased  the  oxida- 
tion rate  four  times  over  ozone  alone,  (de  Coquer- 
eaumont-IPA) 
W8 1-04656 

EVALUATION  OF  POLLUTION  CONTROL 
PROCESSES,  UPPER  THOMPSON  SANITA- 
TION DISTRICT, 

M  and  I,  Inc.,  Fort  Collins,  CO. 
B.  A.  Hegg,  K.  L.  Rakness,  L.  D.  DeMers,  and  R. 
H.  Cheney.  _    ,    ■     ,  ,  i- 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-2 12855, 
Price  codes;  All  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Repori  EPA- 
600/2-80-016,  June,  1980.  234  p,  30  Fig,  42  Tab,  6 
Ref,  8  Append. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion control,  'Advanced  wastewater  treatment, 
'Disinfection,  Ozone,  Nitrification,  Filtration,  Ac- 
tivated sludge  process.  Ammonia. 

The  Upper  Thompson  Sanitation  District  (UTSD) 
advanced  waste  water  treatment  facility,  located  in 
Estes  Park,  Colorado,  incorporated  several  unique 
unit  processes.  Among  these  were  flow  equaliza- 
tion attached  growth  nitrification,  mixed  media 
filtration  and  ozone  disinfection.  Plant  design  flow 
was  5,680  cu  m/day  (1.5  mgd  to  1.0  mgd).  The 
activated  sludge,  nitrification  and  filtration  proc- 
esses have  two  parallel  trains.  By  selectively  using 
one  half  of  the  available  units  design  flow  condi- 
tions were  achieved  at  one-half  the  plant  design 
flow  rate.  Overall  plant  performance  in  terms  of 
BOD5  and  TSS  removal  was  consistent,  averagmg 
95%  and  96%,  respectively.  Ammonia  oxidation 
was  not  as  consistent,  due  to  loading  extremes  and 
cold  weather  operating  conditions.  Performance 
characteristics  of  two  nitrification  tower  media 
types  (plastic  dumped  and  redwood  slats)  were 
different.  The  air-fed  ozone  disinfection  system 
was  operated  intermittently  because  of  required 
modifications.  Special  studies  were  conducted  to 
determine  performance  information.  When  operat- 
ing, good  disinfection  performance  was  achieved. 
W8 1-04683 


CHEMISTRY  AND  APPLICATION  OF  OZONE 
AND  OZONE/UV  LIGHT  FOR  WATER 
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COLLECTION  AND  ANALYSIS  OF  PURGEA- 
BLE  ORGANICS  EMITTED  FROM 
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Research  Triangle  Inst.,  Research  Triangle  Park, 

NC. 

E.  D.  Pellizzari,  and  L.  Little. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-213143, 

Price  codes:  A 10  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-017,  March,  1980.  215  p,  25  Fig,  36  Tab, 

15Ref,  4  Append. 

Descriptors:  'Wastewater  treatment,  *Aeration, 
♦Pollutants,  Gas  chromatography,  Mass  spectrom- 
etry, Chemical  analysis,  Wastevi/ater  analysis,  Oxy- 
genation, Activated  sludge  process,  Organics. 

A  method  was  developed  for  the  analysis  of  vola- 
tile priority  pollutants  in  airstreams  passing 
through  wastewaters  using  a  Tenax  GC  cartridge 
in  combination  with  gas  chromatography/mass 
spectrometry/computer.  The  aeration  systems  ex- 
amined during  the  course  of  this  project  were 
designed  to  provide  agitation  alone  (aerated  grit 
chamber)  or  to  provide  both  oxygen  and  agitation 
(activated  sludge).  Recovery  of  the  volatile  prior- 
ity pollutants  was  accomplished  by  thermal  de- 
sorption,  purging  with  helium  into  a  liquid  nitro- 
gen cooled  nickel  capillary  trap,  and  gas  chromato- 
graphy. Characterization  and  quantification  of  the 
priority  pollutants  was  accomplished  by  mass  spec- 
trometry using  mass  fragmentography.  The  range 
and  sensitivity  varied  considerably  from  one  prior- 
ity pollutant  to  another.  The  accuracy  and  repro- 
ducibility of  this  method  was  +  or  -  10%  to  -I-  or  - 
30%.  Gas  chromatography/mass  spectrometry 
analysis  was  extremely  sensitive  and  specific  for 
volatile  priority  pollutants  in  air  streams  from 
wastewaters  of  municipal  wastewater  treatment 
plants.  The  sensitivity  was  generally  between  1-10 
ng/1  of  air.  The  combination  of  the  gas  chromato- 
graphic column  and  the  selection  of  specific  or 
unique  ions  yielded  a  relatively  specific  assay  for 
these  priority  pollutants.  (Moore-SRC) 
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PERFORMANCE  EVALUATION  OF  THE  AER- 
ATED LAGOON  SYSTEM  AT  NORTH  GULF- 
PORT,  MISSISSIPPI, 

Tulane  University,  New  Orleans,   LA.  Dept.  of 
Environmental  Health  Sciences. 
A.  J.  Englande,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-187461, 
Price  codes:  A12  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
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Descriptors:  'Secondary  wastewater  treatment, 
♦Wastewater  facilities,  *Monitoring,  *Water  qual- 
ity standards,  *Aerated  lagoons.  Evaluation,  Bio- 
chemical oxygen  demand,  Suspended  solids,  Coli- 
forms.  Residual  chlorine.  Design  criteria,  Gulfport, 
Mississippi. 

Municipal  aerated  wastewater  treatment  lagoons 
are  extensively  employed  throughout  the  United 
States,  but  reliable  long-term  performance  and 
operational  data  to  evaluate  capabilities  with  re- 
spect to  Federal  Secondary  Treatment  Standards 
are  generally  lacking.  This  report  presents  the  data 
collected  over  a  one-year  monitoring  period  at  the 
Orange  Grove  Lagoon  System  located  in  Gulf- 
port,  Mississippi.  During  the  study  period  the 
treatment  system  did  not  exceed  the  federal  bio- 
chemical oxygen  demand  average  monthly  re- 
quirement of  30  mg/1  nor  the  seven  consecutive 
day  limit  of  45  mg/1.  The  stringent  permit  level  of 
15  mg/1  set  by  the  Mississippi  Air  and  Water 
Pollution  Control  Commission,  however,  was  ex- 
ceeded in  all  cases.  A  yearly  average  of  30.7  mg/1 
of  total  suspended  solids  was  recorded.  The  system 
never  exceeded  federal  or  state  pH  criteria.  Fecal 
coliform  standards  of  200  colonies/100  ml  were 
met  only  during  the  months  of  January  and  Febru- 
ary. Non-compliance  was  due  to  low  residual  chlo- 
rine levels  resulting  from  poor  design  and  oper- 
ational control.  Other  parameters  including 
wastewater  flow,  temperature,  DO,  algal  cell 
counts,  COD,  total  phosphorus,  total  and  organic 
and  inorganic  nitrogen  were  also  monitored,  and 
are  summarized  and  discussed.  Well  designed  and 
operated  multicelled  aerated  lagoons  in  similar  cli- 


mates should  be  capable  of  meeting  the  Federal 
Secondary  Treatment  Standards.  Additional  po- 
lishing may  be  required  if  there  are  more  stringent 
limitations  imposed  for  discharge  into  water  qual- 
ity limited  receiving  waters.  (Brambley-SRC) 
W8 1-04686 


WASTEWATER  STABILIZATION  LAGOON- 
INTERMITTENT  SAND  FILTER  SYSTEMS, 

Utah  Water  Research  Lab.,  Logan. 

J.  S.  Russell,  E.  J.  Middlebrooks,  and  J.  H. 

Reynolds. 

Available  from  the  National  Technical  Information 

Service,   Springfield,  VA  22161   as  PB80-201890, 

Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-032,  March,  1980.  351  p,  94  Fig,  42  Tab, 

36  Ref,  3  Append. 

Descriptors:  'Wastewater  treatment,  'Stabilization 
lagoons,  'Sand  filters,  'Monitoring,  'Water  quality 
standards,  Suspended  solids.  Capital  costs.  Operat- 
ing costs.  Design  criteria.  Maintenance,  Personnel, 
Filtration. 

The  performance  of  three  prototype  lagoon-inter- 
mittent and  filtration  systems  were  evaluated  for 
three  30  consecutive  day  periods  during  different 
seasons  throughout  a  sixteen  month  period. 
Twenty-four  different  parameters  were  monitored 
on  24-hour  composite  samples.  Design  criteria,  op- 
eration and  maintenance  procedures,  and  costs 
were  collected  and  evaluated  for  each  system. 
Operation  and  maintenance  requirements  were  rel- 
atively small,  but  overall  lagoon-intermittent  sand 
filtration  performance  was  affected  by  operator 
skill  and  experience.  Actual  manpower  require- 
ments at  the  three  sites  ranged  from  0.14  to  2.0 
man-years  and  Secondary  Treatment  Discharge 
Standards  were  satisfied  by  all  three  systems  with 
the  exception  that  85%  removal  of  the  influent 
suspended  solids  concentration  was  not  accom- 
plished during  two  of  the  nine  sampling  periods. 
The  intermittent  sand  filters  were  necessary  for 
each  system  to  satisfy  the  discharge  standards. 
Annual  capital  costs  for  the  three  systems  ranged 
from  $0.02  to  $0.05/cu  m  of  filtrate  while  annual 
operating  costs  ranged  from  $0.01  to  $0.02/cu  m  of 
filtrate.  Design  and  cost  data  for  13  additional 
lagoon-intermittent  sand  filtration  systems  is  also 
presented.  The  results  clearly  indicate  that  inter- 
mittent sand  filtration  is  a  viable  low  cost  method 
for  upgrading  wastewater  lagoon  effluent.  The  re- 
sults of  the  study  were  used  to  develop  design 
criteria  for  an  intermittent  sand  filter  system,  and  a 
design  for  a  typical  intermittent  sand  filter  is  pre- 
sented. 
W8 1-0468  8 


UPGRADING  PRIMARY  TANKS  WITH  RO- 
TATING BIOLOGICAL  CONTACTORS, 

Bogert  (Clinton)  Associates,  Fort  Lee,  NJ. 

A.  Gutierrez,  I.  L.  Bogert,  O.  K.  Scheible,  and  T. 

J.  Mulligan. 
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Descriptors:  'Primary  wastewater  treatment,  'Sec- 
ondary wastewater  treatment,  'Biological  treat- 
ment, 'Sedimentation,  Seasonal  variation,  Soluble 
solids.  Biochemical  oxygen  demand,  Wastewater 
facilities.  Oxygen,  Mass  transfer.  Kinetics,  Tem- 
perature. 

A  one-year  experimental  program  was  conducted 
at  Edgewater,  New  Jersey,  to  evaluate  the  concept 
of  upgrading  existing  primary  wastewater  treat- 
ment plants  to  secondary  treatment  by  the  installa- 
tion of  rotating  biological  contractors  (RBC's)  in 
the  primary  sedimentation  tanks.  The  basic  con- 
cept was  to  divide  a  primary  sedimentation  tank 
horizontally  into  two  zones  by  installing  an  inter- 
mediate floor  at  mid-depth.  Four  RBC's  were 
placed  in  the  upper  zone  above  the  intermediate 
floor.  This  zone  provided  separate  biological  con- 
tact and  treatment  of  the  incoming  wastes,  while 
the  lower  zone  functioned  as  a  secondary  sedimen- 


tation zone.  Such  a  configuration  would  minimize 
the  need  for  additional  tankage  and  clarifiers,  and 
would  be  especially  suited  to  plants  with  limited 
space.  The  experimental  program  was  conducted 
in  three  phases  over  a  full  year.  Three  loadings 
were  studied  during  the  initial  phase  to  determine 
the  optimum  system  load  that  conformed  with 
EPA  standards.  This  loading  was  then  evaluated 
under  summer  and  winter  conditions.  Optimum 
loadings  were  in  the  range  9-11  g/d/sq  m,  on  a 
total  5-day  BOD  basis  with  influent  organic  con- 
centrations on  the  order  of  140  mg/1  5-day  BOD 
and  125  mg/1  total  soluble  solids.  Little  difference 
in  treatment  efficiency  was  noted  between  summer 
and  winter  conditions,  due  primarily  to  the  interac- 
tions of  oxygen  availability,  mass  transfer,  and 
kinetic  removal  rates,  and  the  impact  of  tempera- 
ture on  each.  (Brambly-SRC) 
W8 1-04703 


EVALUATION  OF  FULL-SCALE  TERTIARY 
WASTEWATER  FILTERS, 

Northwestern  Univ.,  Evanston,  IL. 
J.  A.  FitzPatrick,  and  C.  L.  Swanson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-221021, 
Price  codes:  AlO  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-005,  May,  1980.  210  p,  84  Fig,  30  Tab,  47 
Ref,  4  Append. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
'Clarification,  'Tertiary  wastewater  treatment. 
Model  studies,  Mathematical  models,  Filter  media. 
Suspended  solids,  Shock  loads.  Municipal 
wastewater. 

Conventional  methods  for  treatment  of  municipal 
wastewaters  frequently  produce  effluents  that  will 
not  meet  local  discharge  requirements.  Granular 
media  filters  are  being  installed  to  provide  tertiary 
treatment  for  increased  removals  of  suspended 
solids  and  BOD.  The  clarification  efficiency  of 
eight  full  scale  tertiary  granular  media  filters  was 
characterized  using  conventional  design  and  oper- 
ating parameters,  such  as  influent  suspended  solids 
and  flow  rate,  and  properties  of  secondary  effluent 
suspensions  (refiltration,  particle  size).  Clarification 
efficiency  is  only  weakly  dependent  on  filter  media 
depth  and  media  grain  size.  Better  correlations 
have  been  obtained  for  grab  compared  to  compos- 
ite sample  data.  Refiltration  parameters  were 
shown  to  have  a  very  strong  correlation  with  filter 
performance  for  plants  where  straining  filtration 
was  believed  to  be  the  dominant  particle  collection 
mode.  Semiempirical  mathematical  models  were 
developed  to  characterize  in-depth  and  straining 
filtration.  The  models  developed  may  be  applied 
with  some  caution  to  predict  filter  suspended  solids 
removal  or  clarification  efficiency  without  pilot- 
scale  tests.  An  important  design  consideration  for 
small  scale  tertiary  wastewater  filters  was  found  to 
be  the  ability  to  handle  shock  loads  caused  by 
secondary  process  upsets.  This  consideration  gen- 
erally favors  those  designs  with  slow  rate  of  head- 
loss  development.  (Moore-SRC) 
W8 1-04706 


GUIDANCE  DOCUMENT  FOR  THE  CONTROL 
OF  WATER  POLLUTION  IN  THE  PHOTO- 
GRAPHIC PROCESSING  INDUSTRY, 

Environmental   Protection   Agency,   Washington, 

DC. 

W.  C.  Barber,  Jr.,  S.  Schatzow,  J.  D.  Denit,  and  G. 

E.  Stigall. 

Report  EPA-440/1-81/082-9,  April,  1981.  274  p,  40 

Fig,  57  Tab,  100  Ref,  2  Append. 

Descriptors:  'Industrial  wastes,  'Photographic 
processing  industry,  'Water  pollution  control, 
'Wastewater  treatment,  'Heavy  metals.  Econom- 
ics, Water  conservation,  Advanced  waste  water 
treatment.  Silver,  Chromium,  Cadmium,  Cyanide. 

The  photographic  processing  industry  consists  of 
facilities  which  process  various  silver  halide  sensi- 
tized photographic  products  for  external  custom- 
ers. There  are  about  11,000  such  facilities  in  the 
United  States.  The  emphasis  of  information  gather- 
ing in  this  study  was  on  plants  with  production  of 
more  than  93  sq  m  product  per  day,  which  as  a 
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-roup  accounts  for  1,100  plants  and  88%  of  the 
J  S  production.  The  toxic  pollutants  in  the  plant 
A-astewater  are  silve,  cyanide,  and  chromium_ 
silver  is  present  in  all  wastewater,  but  cyanide  and 
-hromium  are  only  present  when  the  facilities  use 
bleaches  containing  them.  Cadmium  may  be  pres- 
ent in  some  wastewaters  as  it  is  a  component  ot 
some  photographic  emulsions.  Up  to  85%  of  the 
silver  and  cyanide  are  recovered,  using  conven- 
tional in-process  controls,  primarily  for  the  eco- 
nomic benefits.  Some  plants  are  using  advanced  in- 
process  controls  such  as  ion  exchange,  reverse 
osmosis,  countercurrent  washing,  and  wash  water 
recycle  which  produce  conservation  and  environ- 
mental benefits.  There  may  also  be  a  cost  benefit 
for  the  larger  plants.  No  facilities  are  known  to 
regenerate  chromium  from  their  wastewater,  but 
treatment  systems  are  available  to  do  so.  Pollutant 
levels  in  wastewater  are  given  in  kg/ 100  sq  ni  ot 
product,  to  encourage  water  saving.  The  plant 
mean  data,  after  the  basic  wastewater  treatment, 
for  silver,  cyanide,  and  chromium  are  0.14,  4-8,  and 
0.088  kg/1000  sq  m,  respectively.  (Brambley-SRC) 
W8 1-04709 

ENVIRONMENTAL  REGULATIONS  AND 
TECHNOLOGY;  THE  ELECTROPLATING  IN- 
DUSTRY. ,„    ,       ^ 

Environmental   Protection   Agency,   Washington, 
DC.  Standards,  Effluents  Guidelines  Div. 
For  primary  bibliographic  entry  see  Field  6E. 
W81-04712 

COLOR  REMOVAL  FROM  KRAFT  MILL  EF- 
FLUENTS BY  ULTRAFILTRATION, 

Champion  International  Corp.,  Hamilton,  OH. 
H.  A.  Fremont,  D.  J.  Striley,  M.  H.  Kleper,  and  R. 
L.  Goldsmith. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-166077, 
Price  codes:  Al  1  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-045,  February,  1980.  247  p,  56  Fig,  42 
Tab,  35  Ref,  7  Append. 

Descriptors:  »Ultrafiltration,  *Color  removal, 
*Pulp  wastes,  *Kraft  mills,  Industrial  wastes, 
Wastewater  treatment.  White  water.  Fouling,  Pulp 
and  paper  industry.  Membrane  processes.  Econom- 
ic aspects. 

Conventional  and  generally  available  techniques 
are  adequate  in  most  cases  for  kraft  pulp  mill 
wastewater  treatment  except  color  removal.  Color 
removal  by  ultrafiltration  (UF)  has  been  success- 
fully demonstrated  during  this  study.  A  3-stage, 
nominal  37.9  cu  m/day  UF  pilot  plant  was  operat- 
ed on  caustic  extraction  filtrate  for  several  months. 
Spirally  wound  UF  modules  showed  severe  flux 
loss  within  a  few  hours  exposure  to  the  waste 
stream.  Membrane  surface  analysis  identified  the 
main  stream  foulants  as  kaolinite  clay,  starch  and 
titanium  dioxide  from  white  water  recycle  from 
the  paper  mill.  Tubular  modules  exhibited  high, 
stable  process  flux  and  recoverable  water  flux 
characteristics.  Membrane  surface  fouling  was  not 
observed  with  tubular  modules.  These  modules 
operate  under  more  turbulent  flow  than  spiral- 
wound  modules,  reducing  slime  layer  formation. 
Color  removal  by  the  non-cellulosic  ultrafiltration 
membranes  ranged  from  97%  to  99%  when  calcu- 
lated on  a  concentrate  basis.  Conceptual  designs 
and  economic  analyses  were  developed  for  treat- 
ment systems  with  capacities  of  3,790  cu  m/day 
and  7,980  cu  m/day.  (Moore-SRC) 
W8 1-04724 

OXIDATIVE  PURIFICATION  OF  WATER, 

Etablissements  Kuhlmann,  Paris  (France).  Produits 
Chimiques.  (Assignee). 

M-C.  Daude-Lagrave.  . 

U.S.  Patent  No  4,220,529,  6  p,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  1,  p  223,  September  2,  1980. 

Descriptors:  'Patents,  *Water  treatment, 
•Wastewater  treatment,  *Water  purification,  •Oxi- 
dation, Water  pollution  treatment.  Chemical  reac- 
tions. Toxicity,  Cyanides,  Singlet  oxygen. 


A  process  makes  it  possible,  regardless  of  the  mitial 
concentrations  of  toxic  products  contained  in  in- 
dustrial effluents,  such  as  cyanides,  sulfocyanides, 
cyanohydrins,  phenols,  nitrites,  sulfides,  aldehydes, 
hexavalent  chromium,  to  obtain  effluents  of  practi- 
cally zero  residual  toxic  matter  content  under  par- 
ticularly advantageous  conditions,  as  well  as  to 
reduce  the  chemical  oxygen  demand  of  raw  water 
to  a  considerable  extent.  Briefly  stated,  the  inven- 
tion comprises  oxidative  purification  of  a  water 
source  by  the  use  of  singlet  oxygen  added  to  the 
water  or  formed  in  situ  in  the  water  source.  In  a 
singlet  state,  all  electrons  of  a  molecule  compen- 
sate their  spins  two  by  two,  while  in  the  triplet 
state  two  electrons  are  present  with  their  spins 
parallel.  In  the  majority  of  cases,  the  ground  state 
of  molecules  is  a  singlet  state,  with  oxygen  being  a 
notable  exception  because  its  normal  state  is  a 
triplet,  and  the  two  possible  singlet  states  are  ob- 
tained only  by  certain  chemical  reactions  or  by 
photochemical  treatment  of  triplet  oxygen.  (Sinha- 
OEIS) 
W81-04738 

FLOTATION  PURIFICATION  APPARATUS, 

Oy  Nokia  A.  B.,  Helsinki  (Finland).  (Assignee). 
P.  T.  Sammatti.  ,  „  ,  ^„-  ■  . 

U.S.  Patent  No  4,220,532,  4  p,  2  Fig,  2  Ref,  Officia 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  1,  p  224,  September  2,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Water  pollution  treatment,  •Separation  tech- 
niques. Equipment,  Industrial  wastes.  Pulp  and 
paper  industry.  Flotation,  Flocculation,  Bubbles. 

For  the  purification  of  solids-containing  liquids, 
such  as  fines-containing  waters  from  paper  ma- 
chines, it  is  previously  well-known  to  use  the  so 
called  flotation  method  according  to  which  the 
solids  are  by  means  of  flocculating  chemicals  and 
finely  divided  air  bubbles  agglomerated  to  form 
flocks  rising  to  the  liquid  surface,  from  which  they 
can  be  removed  from  the  flotation  tank.  It  is  an 
object  of  this  invention  to  provide  a  purification 
apparatus  which  eliminates  certain  disadvantages 
of  prior  work,  and  which  is  characterized  in  that 
the  outlets  of  the  distributing  channel  are  directed 
toward  the  corner  between  the  bottom  of  the 
flotation  tank  and  the  partition  wall.  Due  to  the 
fact  that  the  partial  flows  discharged  by  the  distrib- 
uting channel  are  directed  into  the  corner,  the 
cinetic  energy  of  the  partial  flows  is  consumed 
when  they  collide  with  the  corner  and  their  direc- 
tion is  changed  into  the  opposite  as  the  liquid  starts 
to  flow  through  the  retarding  zone  into  the  separa- 
tion zone.  In  this  way  it  is  possible  to  supply  the 
liquid  to  be  purified  in  considerably  larger  amounts 
per  time  unit  without  a  risk  that  the  numerous 
partial  flows  cause  only  disadvantageous  unitary 
turbulence  and  circulation  in  the  tank.  (Sinha- 
OEIS) 
W8 1-04740 


bottom  of  the  primary  circulation  chamber  and  is 
drawn  outwardly  by  suction  apparatus  comprising 
a  perforated  suction  pipe  placed  at  the  bottom  of 
the  chamber.  (Sinha-OEIS) 

W8 1-04746 

BIOLOGICAL  FERMENTATION  SUB- 

STRATES, ^  ^^     . 

Omnium  d'Assainissement,  Pans  (France);  (Assign- 
ee), and  Argles  et  Mineraux,  Montguyon  (France). 
(Assignee). 

Y.  Lebesgue.  ,^  .  ,  _ 

U.S.  Patent  No  4,221,657,  3  p,  3  ref;  Official  Ga- 
zette of  the  United  States  Patent  Office,  Vol  998, 
No  2,  p  612,  September  9,  1980. 

Descriptors:  •Patents,  •Wastewater  treatment, 
•Biological  treatment,  •Filters,  Microorganisms, 
Nutrients,  Trace  elements,  Substraces. 

According  to  a  now-classic  method  of  wastewater 
treatment,  microorganisms  are  used  to  digest  pol- 
lutants either  in  the  form  of  sludges  activated  in 
fermentation  basins  or  tanks  or  in  the  forni  of 
bacterial  beds  where  the  zoogloeas,  composed  ot 
microorganisms  or  the  like,  are  retained  on  a  fixed 
substrate  serving  as  a  filtration  bed  for  the  water  to 
be  purifice.  The  problem  arises  of  developing  and 
having  available  a  bacterial  bed  where  all  the 
species  of  microorganisms  normally  used  always 
enjoy  a  maximum  growth  rate  and  where  the 
biomass  is  fully  retained  and  uniformly  distributed 
on  the  filtration  bed.  This  invention  concerns  sub- 
strates for  biological  filters  which  are  made  of  fired 
clays,  in  the  form  of  medium-sized  granulates  (2  to 
25  mm)  containing  small  quantities  of  trace  ele- 
ments serving  as  nutrients  for  the  microorganisms 
adhering  to  the  substrates.  (Sinha-OEIS) 
W8 1-04747 


METHOD  OF  EXTRACTING  SLUDGE  FROM 
SEWAGE, 

S.R.Kennedy.  ^.       ,^   „   . 

U.S.  Patent  No  4,221,656,  8  p,  3  Fig,  17  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  2,  p  612,  Sepember  9,  1980. 

Descriptors;  •Patents,  'Wastewater  treatment, 
•Separation  techniques.  Sludge,  Equipment,  Circu- 
lation, Aeration. 

The  sewage  treatment  apparatus  comprises  a  pri- 
mary liquid  circulation  chamber  where  sewage  is 
circulated  around  a  curved  circulation  guide  bar- 
rier that  shields  an  outlet  port.  The  sewage  circu- 
lates due  to  the  introduction  of  pressurized  air  into 
the  chamber  liquid.  The  air  is  directed  along  a 
predetermined  path,  thereby  influencing  liquid  cir- 
culation. The  circulation  guide  barrier  extends  be- 
tween opposite  walls  of  the  chamber  to  prevent  the 
liquid  from  crossing  over  the  barrier  to  the  outlet 
port.  The  outlet  port  is  located  substantially  cen- 
tral of  the  circulating  liquid  and  the  sludge  that  is 
present  in  the  liquid  tends  to  move  radially  away 
from  the  outlet  part.  Liquid  entering  the  outlet 
port  is  thus  rendered  substantially  free  of  sludge. 
The  radially  moving  sludge  tends  to  sink  to  the 


PROCESS  FOR  REDUCING  DICHLOROBU- 
TENE  CONTAMINATION  IN  AQUEOUS 
PLANT  WASTES, 

Du  Pont  de  Nemours  (E.I.)  and  Co.,  Wilmington, 
DE.  ,    . 

A  T  Harris,  T.  J.  Kelly,  and  T.  W.  Redwine. 
U.S.  Patent  No  4,221,659,  5  p,  1  Fig,  4  Tab,  3  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  2,  p  613,  September  9,  1980. 

Descriptors:  •Patents,  •Wastewater  treatment, 
•Water  pollution  treatment,  •Industrial  wastes, 
'Separation  techniques.  Chemical  reactions, 
Sodium  chloride,  Chlorinated  organic  compounds. 
Hydrocarbons,  Neoprene  rubber. 

Chlorinated  organic  compounds  from  the  aqueous 
waste  streams  from  a  process  for  manufacturing 
and  isomerizing  dichlorobutenes  and  dehydroch- 
lorinating  3,4-dichlorobutene-l  to  chloroprene, 
which  is  the  principal  monomer  in  the  manufacture 
of  neoprene  rubber,  are  removed  by  means  of  a 
process,  wherein  the  aqueous  waste  from  the  dich- 
lorobutene-isomerization  step  and  brine  formed  in 
the  dehydrochlorination  step  are  combined  to  pro- 
duce an  aqueous  solution  containing  about  1-5% 
sodium  chloride  and  the  solution,  while  maintained 
at  a  pH  of  less  than  about  6,  is  extracted  with  a 
small  amount  of  a  liquid  hydrocarbon.  The  liquid 
hydrocarbon  extract  is  then  incinerated,  while  the 
extracted  aqueous  solution  is  discharged  into  a 
natural  body  of  water.  In  this  way,  the  level  of  1,4- 
dichlorobutene-2,  which  is  toxic  to  fish,  in  the 
natural  body  of  water  can  be  maintained  at  a  sate 
level.  (Sinha-OEIS) 
W8 1-04748 

SYSTEM  FOR  SEPARATING  AND  REMOVING 
OIL  BASED  MATTER  FROM  LIQUIDS  SUCH 
AS  WATER, 

G.  Ravagnan.  ,„  „  <- 

U.S.  Patent  No  4,221,669,  7  p,  U  Fig,  10  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,   No  2,  p  616-617,   September  9,   1980. 

Descriptors:  'Patents,  •Wastewater  treatment, 
'Oil  pollution,  'Water  pollution  treatment,  'Sepa- 
ration techniques.  Adsorption,  Equipment,  Float- 
ing. 


33 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


imiini 


The  invention  relates  to  an  improved  system  for 
separating  and  removing  oil  based  matter  from 
liquids  such  as  water,  the  system  being  particularly 
useful  in  the  continuous  treatment  of  aqueous  liq- 
uids including  thick  oil  residue,  as  are  to  be  found 
in  the  drain  tanks  for  the  waste  of  industrial  plants. 
The  objects  of  the  invention  are  achieved  by  an 
improved  system  comprising  a  number  of  vertical 
rotating  discs,  partly  immersed  in  the  liquid,  means 
operative  to  separate  from  the  discs  those  materials 
which  adhere  and  to  convey  such  materials  to  a 
first  container,  means  adapted  to  discharge,  peri- 
odically and/or  upon  weighing,  the  materials  from 
the  first  container,  and  means  for  preferentially 
conveying  the  materials  present  on  the  liquid  sur- 
face toward  the  discs.  (Sinha-OEIS) 
W8 1-04750 


TOWARDS  IMPROVING  THE  SPECIFIC 
RATING  OF  CUP  SCREENS  IN  SEWAGE 
FLOWS, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

A.  Stamper,  and  N.  J.  D.  Graham. 

Water  Pollution  Control,  Vol  80,  No  1,  p  121-130, 

1981.  9  Fig,  ITab,  8Ref. 

Descriptors:  *Screens,  *Filters,  Specific  yield. 
Sieves,  *Wastewater  treatment,  Performance  eval- 
uation, Pilot  plants. 

Attempts  to  achieve  higher  specific  ratings  in 
terms  of  the  relationship  between  the  volume  of 
water  screened  and  the  area  of  the  screening  sur- 
face have  been  stifled  by  the  problems  and  uncer- 
tainties associated  with  the  phenomenon  of  mesh 
blinding,  whereby  fine  strands  of  screening  solids 
weave  in  and  out  of  the  screen  openings  and  lead 
to  total  screen  blockage.  Understanding  the  influ- 
ence of  opening  velocity  on  the  component  factors 
of  the  total  screen  head  loss  expression  should 
facilitate  design  compromises  between  increasing 
the  specific  rating  and  avoidance  of  mesh  blinding 
and  excessive  head  losses.  In  order  to  evaluate  the 
implications  of  adopting  higher  specific  ratings,  as 
part  of  a  general  study  of  the  performance  of 
rotary-cup  screens  in  crude  sewage,  a  pilot  plant 
unit  was  installed  at  a  wastewater  treatment  plant 
with  facilities  to  vary  the  influent  sewage-flow 
rate,  the  speed  of  screen  rotation,  and  downstream 
depth  of  screen  submergence.  The  operating  per- 
formance of  the  pilot  plant  was  studied  using  a 
range  of  screen-opening  velocities,  and  this  per- 
formance was  compared  with  that  of  a  full-scale 
cup-screen  plant  of  identical  screen  design  at  vary- 
ing screen-opening  velocities.  Mesh  blinding  did 
not  occur  either  during  the  pilot  plant  study  or  in 
long-term  operation  of  the  full-scale  plant.  Vari- 
ations in  screen  performance  were  found  to  be 
dependent  on  filtrability  constant  and  clean-water 
screen  head  loss.  Since  both  of  these  factors  are 
intrinsically  dependent  on  the  nature  of  the  screen, 
the  design  choice  of  opening  size,  shape,  pattern, 
and  related  factors  is  of  major  significance.  In- 
creasing the  rotation  speed  of  the  screen  was  found 
to  minimize  the  clean  water  head  loss.  Since  the 
screen  submergence  depth  is  the  principal  flow 
control,  attention  must  be  given  to  the  downstream 
hydraulic  conditions  when  attempting  to  increase 
the  specific  rating.  Therefore,  the  principal  materi- 
al savings  in  the  design  of  the  screen  are  in  the 
screen  width  rather  than  in  the  diameter.  (CarroU- 
FRC) 
W8 1-04784 


THE  TREATMENT  OF  COAL  CARBONIZA- 
TION WASTE  WATERS  IN  ADMIXTURE 
WITH  SEWAGE, 

Yorkshire  Water  Authority,  Sheffields  (England). 

Southern  Div. 

I.  R.  Hall,  and  R.  E.  Paine. 

Water  Pollution  Control,  Vol  80,  No  1,  p  54-69, 

1981.  11  Tab,  16Ref 

Descriptors:  *Industrial  wastewater,  'Municipal 
wastewater,  •Wastewater  treatment.  Activated 
sludge.  Biological  treatment,  Effluents,  Water  pol- 
lution. Ammonia,  Secondary  wastewater  treat- 
ment, Coal,  Phenols,  Chemical  wastes,  Yorkshire, 
Great  Britain. 


The  Southern  Division  of  the  Yorkshire  Water 
Authority  is  responsible  for  the  control  of  water 
pollution  in  an  area  which  includes  a  high  popula- 
tion density  as  well  as  a  significant  number  of 
industries.  The  low  dilution  available  for  sewage 
effluent  and  the  direct  discharge  of  industrial  ef- 
fluents, particularly  those  from  the  coal  carboniza- 
tion industry,  contribute  to  a  major  pollution  load 
in  the  river  system.  Two  experimental  programs 
were  instituted  to  investigate  possible  methods  of 
treating  the  coal  carbonization  effluents.  Full-scale 
trials  carried  out  at  the  Wath  sewage  treatment 
facility  used  a  typical  high-temperature  carboniza- 
tion effluent  which  had  received  prior  biological 
treatment,  while  laboratory-scale  trials  were  car- 
ried out  using  an  atypical  effluent  containing  only 
25  percent  low-temperature  carbonization  liquor 
combined  with  effluent  from  a  refinery  and  associ- 
ated chemical  processing  plant.  The  full-scale  trials 
demonstrated  that  the  typical  effluent  could  be 
successfully  treated  in  a  10  percent  volume  to 
volume  admixture  with  sewage  at  a  treatment  plant 
using  the  alternating  double  filtration  process,  re- 
sulting in  a  significant  overall  reduction  in  the 
ammonia  released  to  the  river.  The  atypical  efflu- 
ent was  successfully  treated  in  admixture  with 
sewage  in  a  laboi'atory-scale  activated  sludge  plant 
using  as  much  as  20  percent  volume  to  volume 
industrial  effluent  in  admixture  with  sewage.  Nitri- 
fication in  the  laboratory-scale  unit  could  be  in- 
creased by  buffering  and  could  be  maintained  at 
prevailing  winter  temperatures.  The  permanganate 
value  and  color  of  the  industrial  effluent  used  in 
the  laboratory-scale  tests  could  be  reduced  by 
treatment  with  iron.  (Carroll-FRC) 
W8 1-04786 


ANAEROBIC  SLUDGE  DIGESTION-NEED  IT 
BE  EXPENSIVE.  MAKING  MORE  OF  EXIST- 
ING RESOURCES, 

Severn-Trent  Water  Authority  (England).  Lower 

Trent  Div. 

C.  E.  Brade,  and  G.  P.  Noone. 

Water  Pollution  Control,  Vol  80,  No  1,  p  70-94, 

1981.  8  Fig,  5  Tab,  52  Ref. 

Descriptors:  'Anaerobic  digestion,  *Sludge  diges- 
tion, 'Economic  aspects.  Biological  treatment, 
Sludge,  'Wastewater  treatment.  Costs,  Capital 
costs.  Wastewater  facilities.  Heating,  Mixing, 
Solids. 

As  a  result  of  recent  reports  on  the  disposal  of 
sewage  sludge  to  land,  water  authorities  in  Great 
Britain  are  preparing  for  further  restrictions  on  the 
disposal  of  untreated  sludges  to  land.  The  Severn- 
Trent  Water  Authority  has  conducted  some  pre- 
liminary work  in  a  full-scale  plant  to  aim  at  im- 
proving and  extending  treatment  processes  while 
minimizing  the  resultant  capital  and  revenue  re- 
quirements. A  survey  of  15  facilities  with  39  diges- 
tion tanks  within  the  Severn-Trent  Water  Authori- 
ty area  was  conducted  to  study  the  range  of  vari- 
ations in  current  practice  and  the  way  in  which  the 
physical  and  mechanical  design  of  the  process 
plants  related  to  their  performance  as  reactors  con- 
verting organic  materials  into  gaseous  reaction 
products.  A  full-scale  study  was  undertaken  to 
investigate  the  problems  which  could  be  expected 
when  sludge  throughput  was  increased  until  failure 
occurred.  An  existing  plant  was  then  selected  for 
evaluation  of  a  number  of  methods  of  providing 
heated  primary  digestion  within  existing  volumet- 
ric resources  through  the  addition  of  process 
equipment  which  was  effective  and  highly  reliable 
and  which  required  a  minimum  use  of  fuel.  The 
findings  of  the  survey  and  the  results  of  the  two 
plant  studies  are  summarized  in  a  method  of  ap- 
proach to  provide  increased  sludge  process  capac- 
ity through  maximization  of  existing  resources. 
This  approach  included  upgrading  of  the  primary 
reactor  primarily  by  improving  mixing  and  heat- 
ing, increasing  the  solids  loading,  and  heat  conser- 
vation measures.  This  paper  was  presented  to  a 
meeting  of  the  West  Midlands  Branch  held  at  the 
University  of  Aston,  Great  Britain,  on  March  28, 
1979.  A  discussion  of  the  paper,  a  reply  paper 
presented  at  a  later  meeting,  and  discussion  of  the 
reply  paper  are  also  included.  (Carroll-FRC) 
W81-04787 


DISTRIBUTION    OF    VIRUSES    ASSOCIATED 
WITH  PARTICLES  IN  WASTEWATER, 

Florida   State    Univ.,    Tallahassee.    Epidemiology 
Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04795 


OPERATION  AND  DESIGN  OF  BIOLOGICAL 
LEACHATE  TREATMENT  PLANTS, 

Technische  Univ.,  Brunswick  (Germany,  F.R.). 
R.  Stegmann,  and  H.  J.  Ehrig. 
Water  Science  and  Technology,  Vol  13,  No  2,  p 
Tor  919-947,  1981.  20  Fig,  2  Tab,  8  Ref. 

Descriptors:  'Leachates,  'Wastewater  facilities, 
'Design  criteria.  Landfills,  Sanitary  landfills.  La- 
goons, Aerated  lagoons,  Wastewater  lagoons.  Pilot 
plants. 

Aerobic  lagoons  were  operated  with  leachates 
from  different  sanitary  landfills  as  pilot  plants  in  a 
laboratory  experiment.  Design  considerations  for 
aerobic  biological  treatment  plants  were  studied. 
Such  plants  should  be  based  on  BOD5-concentra- 
tions  arid  leachate  production  rates  as  evaluated 
from  pilot  studies.  Aerated  lagoons  as  well  as 
activated  sludge  plants  can  be  used  for  complete 
treatment  of  organic  leachate  compounds  as  char- 
acterized by  BOD5-concentrations.  BOD5  concen- 
trations should  be  less  than  25  mg/1.  This  degree  of 
BOD5  can  be  achieved  if  sufficient  phosphorus 
and  nitrogen  are  available  in  the  leachate  and  if 
adequate  organic  loadings  with  respective  deten- 
tion times  are  chosen  for  the  design  of  the  plant. 
The  organic  load  which  is  chosen  for  the  design  is 
dependent  upon  the  BOD5-COD  ratio  of  the  lea- 
chate. Treatment  plants  should  be  planned  in  such 
a  way  as  to  allow  for  flexible  operation  if  possible. 
Aerated  lagoons  must  be  equipped  with  a  settling 
tank  to  collect  the  produced  sludge  in  a  concen- 
trated way.  Another  possible  design  involves  the 
placing  of  a  sequential  operation  of  an  activated 
sludge  plant  followed  by  continuous  fermentation 
processes  by  the  time  when  the  BOD5/COD-ratio 
decreased  to  below  0.5.  (Baker-FRC) 
W8 1-04806 


TREATMENT  EFFECTS  AND  POLLUTION 
DANGERS  OF  SECONDARY  EFFLUENT  PER- 
COLATION TO  GROUNDWATER, 

Sewage     Reclamation     Department,     Tel     Avid 

(Israel). 

E.  Idelovitch,  and  M.  Michail. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  949-966,  1981.  12  Fig,  2  Tab,  4  Ref. 

Descriptors:  'Groundwater  pollution,  'Percola- 
tion, 'Oxidation  ponds,  Ponds,  Lagoons,  Oxidation 
lagoons.  Effluent,  Waste  water  treatment.  Ground- 
water pollution,  Wells. 

The  groundwater  aquifer  east  and  south-east  of  the 
oxidation  ponds  associated  with  the  Dan  Region 
Reclamation  Project  in  Israel  have  been  under 
study  due  to  possible  contamination  by  the  effluent 
from  the  wastewater  treatment  plant.  The  treat- 
ment ponds  are  located  in  an  area  of  sandy  soils, 
which  has  a  large  clay  lens  underlying  them  at 
about  10  m  depth.  The  nearest  public  wells  are  at 
distances  of  250  to  450  m  east  of  these  ponds. 
These  wells  were  affected  by  the  seepage  which 
occurred  from  the  oxidation  ponds  before  a  re- 
charge with  tertiary  effluent  was  planned  in  1977. 
Hydrogeochemical  monitoring  was  conducted 
using  a  network  of  observation  wells  placed  be- 
tween the  ponds  and  the  public  wells.  Several 
important  pollutants  were  removed  by  passage 
through  the  soil  aquifer,  including  phosphorus, 
particulate  organic  matter,  coliform  bacteria,  cad- 
mium, and  chromium.  Good  removal  was  also 
obtained  for  soluble  organics.  Complete  nitrifica- 
tion and  good  denitrification  were  obtained  during 
a  period  of  several  years,  but  then  an  increase  in 
nitrogen  concentration  occurred,  indicating  that 
anaerobic  conditions  were  prevailing  in  the  aquifer 
which  impeded  the  completion  of  the  nitrification 
process.  The  main  dangers  relating  to  groundwater 
pollution  by  seepage  of  effluents  from  oxidation 
ponds  appear  to  be  connected  with  soluble  organ- 
ics and  unoxidized  nitrogen  forms.  (Baker-FRC) 
W8 1-04807 


34 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


NITROGEN   REMOVAL  IN   A   SUBSURFACE 
DISPOSAL  SYSTEM,  ,  ^  u 

Suffolk  County  Dept.  of  Health  Services,  Haup- 
pauge,  NY.  „     .,  jr. 

A.  Andreoli,  R.  Reynolds,  N.  Bartilucci,  and  R. 

Water°Sdence  and  Technology,  Vol  13,  No  2,  p 
Tor  967-976,  1981.  1  Fig,  4  Tab,  14  Ref. 

Descriptors:         •Denitrification,  *Wastewater, 

Groundwater    pollution.    Nitrates,  Septic    tanks, 

Methanol,  Long  Island,  Effluents,  *Nitrogen  re- 
moval. 

This  study  encompasses  the  design,  construction, 
and  operation  of  a  full-scale  system  consisting  of  a 
conventional  septic  tank-leaching  field  waste  water 
disposal  system  combined  with  a  subsurface  system 
using  natural  soil  treatment  mechanisms  to  accom- 
plish nitrogen  removal  from  disposal  system  lea- 
chate.  From  the  study  it  was  concluded  that  the 
septic  tank  reduced  total  nitrogen  concentration  ot 
the  raw  wastewater  about  20%.  Approximately  six 
months  were  required  to  achieve  steady-state  nitn- 
fication  within  the  soil.  Of  the  total  nitrogen  ap- 
plied to  the  soil,  about  36%  was  removed  within 
0  6  m  of  travel  through  the  soil.  Coliform  removal 
was  achieved  to  an  excellent  degree  within  0.6  m 
of  wastewater  travel  through  the  soil.  Within  one 
month  of  the  commencement  of  methanol  addition, 
denitrification  was  established.  Almost  complete 
denitrification  was  achieved  within  the  first  meter 
of  travel  through  the  pan  with  methanol  feed_ 
Where  the  leachate  by-passed  the  methanol  teed 
zone  dentrification  did  not  occur.  The  study  dem- 
onstrated that  nitrification  of  septic  tank  effluent 
occurs  within  0.6  to  1.2  m  of  vertical  travel  in  a 
typical  Long  Island  soil.  (Baker-FRC) 
W8 1-04808 

THE  RESPONSE  OF  METHANE  FERMENTA- 
TION TO  CYANIDE  AND  CHLOROFORM, 

Drexel  Univ.,  Philadelphia,  PA. 
J.  Yang,  R.  E.  Speece,  G.  F.  Parkin,  J.  Gossett, 
and  W.  Kocher.  , ,  ,  , ,    ,wt     -i 

Water  Science  and  Technology,  Vol  13,  No  2,  p 
Tor  977-989,  1981.  13  Fig,  19  Ref 

Descriptors:  *Methane,  'Industrial  wastewater. 
Fermentation,  'Cyanide,  'Chloroform,  Toxicity, 
Anaerobic  conditions,  Anaerobic  digestion, 
'Wastewater  treatment. 

The  ability  of  cyanide  and  chloroform  to  inhibit 
the  formation  of  methane  was  investigated  for  its 
possible  ramifications  in  the  use  of  methane  fer- 
mentation in  the  treatment  of  industrial  wastewater 
and  in  the  treatment  of  domestic  sludges.  Methane 
fermentation  was  found  to  have  significant  accli- 
mation potential  to  chloroform  and  cyanide.  Cya- 
nide exhibited  a  toxicity  that  was  readily  reversible 
even  at  high  concentrations  after  long  exposure 
times.  Chloroform  exhibited  some  irreversible  tox- 
icity with  only  partial  recovery  of  methane  pro- 
duction after  the  chloroform  was  removed  from 
the  system.  Methane  fermentation  was  demonstrat- 
ed to  be  capable  of  metabolizing  acetate  at  stable, 
high  rates  of  3.3  kg/cubic  meter  per  day  in  the 
presence  of  what  would  normally  he  considered  to 
be  extremely  toxic  concentrations  of  cyanide  and 
chloroform.  (Baker-FRC) 
W8 1-04809 


LEAST-COST  OPTIMIZATION  FOR 

AREAWIDE  (208  WASTEWATER  MANAGE- 
MENT USING  MIXED  INTEGER  PROGRAM- 
MING, 

Weston  (Roy  F.)  Roslyn,  NY. 

K.  J.  Phillips,  S.  R.  Kellogg,  E,  J.  Beltrami,  and  T. 

O.  Carroll. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  991-1010,  1981.  5  Fig,  5  Tab,  3  Ref 

Descriptors:  'Wastewater  management,  'Math- 
ematical models,  'Mixed  integer  programming, 
Cost  analysis.  Regional  planning,  Nassau  County, 
New  York. 

A  study  of  areawide  wastewater  management 
plans  for  Nassau  County  in  Long  Island  was  un- 
dertaken to  comply  with  the  federal  guidelines.  A 


mixed  integer  model  was  used  to  screen 
wastewater  management  alternatives.  In  this 
manner  a  least-cost  wastewater  management  plan 
specifying  location,  expansion,  and  upgrading  for 
25  wastewater  treatment  plants  in  the  region  was 
accomplished.  These  plants  were  either  of  the 
trickling  filter  or  activated  sludge  type.  It  was 
concluded  that  mixed  integer  programming  is  a 
useful  and  flexible  tool,  enabling  the  engineer  to 
investigate  a  multitude  of  alternatives  and  come  up 
with  the  optimal  plan  for  wastewater  management 
within  a  region.  The  programming  model  did  not 
consume  large  amounts  of  computer  time  in  its 
solution,  mainly  because  of  the  preliminary  engi- 
neering feasibility  work  that  was  performed  at  the 
initiation  of  the  study  itself  (Baker-FRC) 
W81-04810 


EFFECTS  OF  CADMIUM  ON  THE  COM- 
PLETELY MIXED  ACTIVATED  SLUDGE 
PROCESS, 

California  Univ.,  Davis. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04841 

ANAEROBIC  ROTATING  BIOLOGICAL  CON- 
TACTOR FOR  CARBONACEOUS 
WASTEWATERS, 

International  Paper  Co.,  Tuxedo  Park,  NY. 

S.  J.  Tait,  and  A.  A.  Friedman. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2257-2269,  August,  1980.  17  Fig,  3 

Tab,  5  Ref 

Descriptors:  'Organic  wastes,  'Anaerobic  diges- 
tion 'Rotating  biological  contactor.  Wastewater 
treatment.  Industrial  wastes.  Digestion,  Methane, 
Carbon,  Model  studies,  Organic  carbon  removal. 

A  four-stage  pilot  plant  scale  anaerobic  rotating 
biological  contactor  was  developed  for  treatn^nt 
of  high  strength  carbonaceous  wastewaters.  The 
apparatus,  operated  at  35C  under  organic  loadings 
up  to  3,400  mg  per  liter  and  various  hydraulic 
loadings,  removed  between  52  and  98%  of  total 
organic  carbon  depending  on  initial  substrate  con- 
centrations and  hydraulic  detention  times.  Product 
gas  (50%  methane)  averaged  about  1.92  cu  meter 
per  kg  total  organic  carbon  removed.  A  model  was 
developed  for  relating  the  removal  of  soluble  or- 
ganic substances  to  the  strength  and  feed  flow  rate. 
This  system  may  be  useful  as  an  organic  industrial 
waste  stream  treatment  or  pretreatment.  It  con- 
serves energy  by  producing  combustible  gas  and 
by  requiring  little  input  energy  for  pumping  in  the 
horizontal  flow  arrangement.  (Cassar-FRC) 
W81-04842 


KINETIC  MODEL  FOR  CHROMATE  REDUC- 
TION IN  COOLING  TOWER  BLOWDOWN, 

Air  Products  and  Chemicals,  Inc.,  AUentown,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04843 


SLUDGE  HANDLING  AND  DISPOSAL 
REMAIN  AS  THE  PERSISTENT  TREATMENT 
PROBLEMS, 

For  primary  bibliographic  entry  see  Field  5t. 
W8 1-04846 

HOW  THE  PETROLEUM  REFINING  INDUS- 
TRY IS  FIGHTING  POLLUTION, 

B.  Fricay. 

Water  and  Pollution  Control,  Vol  118,  No  1,  p  18, 

20-22,  January,  1980.  1  Fig,  3  Tab. 

Descriptors:  'Oil  industry,  'Industrial  wastes,  Oil 
wastes.  Wastewater  treatment  facilities. 
Wastewater  treatment,  Water  quality,  Clarifica- 
tion, Primary  wastewater  treatment,  Secondary 
wastewater  treatment.  Water  pollution  control. 

Petroleum  refiners  cooperate  with  the  federal  and 
provincial  governments  in  Canada  through  the  Pe- 
troleum Association  for  the  Conservation  of  the 
Canadian  Environment  in  efforts  to  control  pollu- 
tion. The  governments  have  a  heavy  responsibility 
to  make  sure  that  expenditures  by  the  refiners  for 


pollution  abatement  equipment  are  tied  to  a  dem- 
onstrated need  for  pollution  control,  but  the  cost 
must  be  recovered  in  the  price  of  the  product. 
Several  treatment  technologies  have  been  devel- 
oped to  purify  water  contaminated  in  the  refining 
process.  These  include  primary  separation  such  as 
with  an  API  separator,  intermediate  treatment 
such  as  air  flotation,  secondary  treatment  such  as 
biological  treatment,  sour  water  stripping  for  am- 
monia and  sulfide  removal,  segregation  and  treat- 
ment of  storm  water,  if  necessary,  and  final  effluent 
clarification  if  needed.  (Baker-FRC) 
W8 1-04848 

INVESTIGATIONS  INTO  SLUDGE  DEWATER- 
ING  USING  POLYELECTROLYTE  CONDI- 
TIONERS AT  BYBROOK  SEWAGE-TREAT- 
MENT WORKS,  J^     r:     .   1,-      , 

Southern  Water  Authority  (England).  East  Kent 

Div. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-04850 

EFFECT  OF  SLUDGE  TYPE  ON  POLIOVIRUS 
ASSOCIATION  WITH  AND  RECOVERY  FROM 
SLUDGE  SOLIDS, 

Florida  Univ.,  Gainesville. 
O.  C.  Pancorbo,  P.  R.  Scheuerman,  S.  R.  Farrah, 
andG.  Bitton.  ,,  ,  ^-,  m    -, 

Canadian  Journal  of  Microbiology,  Vol  27,  No  3,  p 
279-287,  March,  1981.  5  Tab,  16  Ref 

Descriptors:  'Sludge  solids,  'Viruses, 
'Wastewater  treatment.  Activated  sludge.  Digest- 
ed sludge.  Aerobic  digestion.  Anaerobic  digestion, 
Mixed  liquor  solids.  Process  efficiency. 

Although  there  is  clearly  a  need  to  monitor  viruses 
during   sludge    treatment    and    ultimate   disposal, 
methods     for     the     recovery     of    viruses     from 
wastewater   sludges  have   only  recently  become 
available.  Practical  methods  for  the  recovery  of 
viruses  from  sludge  samples  involve  releasing  both 
surface-adsorbed  and  solids-embedded  viruses,  fol- 
lowed by  concentration  of  the  eluted  viruses  prior 
to  viral  assay.  The  effect  of  the  sludge  type  on  the 
degree  of  association  between  viruses  and  sludge 
solids  and  on  the  recovery  of  sludge  solids-associ- 
ated  viruses  by  the  glycine  method  was  investigat- 
ed using  seeded  poliovirus  type  1  and  three  sludge 
types  The  mean  percent  of  solids-associated  polio- 
viruses  for  activated  sludge  mixed  liquors,  anaero- 
bically  digested  sludges,  and  aerobically  digested 
sludges   was   57.2,    70.4,    and   94.7,    respectively. 
Sludge  solids  associated  viruses  were  eluted  using 
0  05  M  glycine  buffer,  pH  10.5  to  11.0,  and  then 
concentrated  by  organic  flocculation.  The  effec- 
tiveness of  the  glycine  method  in  the  recovery  ot 
solids-associated  viruses  was  also  found  to  be  af- 
fected by   sludge  type,   with  significantly   lower 
mean  poliovirus  recovery  from  aerobically  digest- 
ed sludges  (14.5  percent)  than  from  mixed  liquors 
or  anaerobically  digested  sludges  (72.3  and  60^2 
percent,    respectively).    The    eluant    used    in    the 
method  was  not  as  effective  in  dissociating  the 
virus  from  aerobic  sludge  solids  as  it  was  for  the 
other  two  sludge  types.  All  other  virus  adsorption- 
elution  steps  of  the  method  were  equally  effective 
in  poliovirus  recovery  for  all  three  sludge  types.  It 
is  suggested  that  future  methods  developed  for  the 
recovery  of  viruses  from  sludges  be  evaluated  for 
the  various  types  of  sludge  likely  to  be  tested. 
(Carroll-FRC) 
W81-04866 


BIOLOGICAL  NITROEN  CONTROL  IN 
WASTEWATERS,  .»     .    ,    % 

New  South  Wales  Univ.,  Kensington  (Austraha). 
Dept.  of  Civil  Engineering. 

P.  J.  Bliss,  and  D.  Barnes.  ,,,,•,,    vt 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 
2,  p  65-68,  70-74,  February,  1981.  3  Fig,  1  Tab,  17 
Ref 

Descriptors:  'Denitrification,  'Nitrification, 
♦Wastewater  treatment.  Nitrogen,  Biological  treat- 
ment. Biological  wastewater  treatment,  'Australia, 
Drinking  water.  Effluents,  Oxygen  demand. 

Various  problems  associated  with  the  discharge  of 
nitrogen  to  Australian  waters  are  reviewed.  These 
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problems  center  around  health  effects  occurring 
via  environmental  effects.  The  overall  result  may 
be  the  restriction  of  the  water  for  certain  uses. 
Nitrogen  can  be  added  to  a  water  body  through 
various  denitrification  processes  in  the  soil  and 
water.  These  include  microbial  transformations 
such  as  fixation,  assimilation,  ammonification,  nitri- 
fication, and  denitrification.  The  major  problems  in 
Australia  arising  from  the  nitrogen  discharge  in- 
clude eutrophication,  involving  assimilation  of  in- 
organic nitrogen  and  other  nutrients;  nitrification, 
with  its  associated  oxygen  demand;  ammonia  toxic- 
ity; and  problems  associated  with  maintaining 
drinking  water  quality.  Nitrification  can  be 
achieved  in  any  aerobic  biological  process  at  low 
organic  loadings  and  where  suitable  environmental 
conditions  are  provided.  For  a  typical  raw  sewage 
The  Clean  Waters  Act  restrictions  imply  that  a 
high  degree  of  nitrogen  control  is  required  in 
wastewater  effluents  discharging  to  inland  streams 
having  low  dilution  ratios.  Control  of  nitrogen 
form  by  nitrification  or  nitrogen  amount  by  nitrifi- 
cation/denitrification  using  biological  processes  is 
likely  to  be  increasingly  needed  at  large  inland 
treatment  plants.  Nitrification  critically  depends  on 
maintaining  a  mean  cell  residence  time  in  the  bio- 
logical process  which  is  well  in  excess  of  the 
reciprocal  of  the  growth  rate  of  nitrifying  organ- 
isms. This  requires  considerably  larger  aeration 
tanks  than  for  carbonaceous  oxidation  alone.  Cau- 
tion must  be  exercised  in  applying  published  kinet- 
ic data  derived  from  laboratory  and  pilot  scale 
studies  to  plant  scale  tests.  (Baker-FRC) 
W8 1-04876 


CATCH  22. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 
2,  p  59-61,  63,  February,  1981. 

Descriptors:  'Wastewater  treatment,  *History, 
*Great  Britain,  Sewage,  Potable  water.  Domestic 
water,  Drinking  water.  Wastewater  dispoal. 
Wastewater  treatment  facilities,  *Water  treatment. 

Problems  of  Water  purity  were  noted  in  England 
by  1854,  and  the  first  anti-pollution  legislation  was 
passed  by  Parliament  in  1880.  Prior  to  World  War 
II,  water  treatment  rarely  extended  far  beyond 
water  softening.  However,  after  the  war,  govern- 
ments not  only  in  Great  Britain  but  in  other  indus- 
trialized nations  as  well  moved  to  nationalize  large 
chunks  of  industries  and  centralize  public  effluent 
and  water  treatment  undertakings.  A  split  oc- 
curred, which  saw  the  separation  of  companies 
which  made  specific  pieces  of  equipment  for  use  in 
water  treatment  plant  schemes  from  companies 
which  became  pure  contractors  without  manufac- 
turing capabilities.  This  pattern  was  general 
throughout  the  industralized  world.  At  the  end  of 
the  1960's  the  government  of  Great  Britain  turned 
its  attention  to  the  centralization  of  public  water 
supply  and  disposal.  This  had  significant  and  far- 
reaching  effects  on  the  economies  of  the  involved 
companies  and  industries.  While  many  of  the  basic 
discoveries  in  the  field  of  potable  water  and 
sewage  treatment  were  made  in  England,  the  ad- 
vancement seemed  to  stop  with  the  multi-stage 
distillation  process.  Little  progress  has  originated 
in  England  over  the  past  few  decades.  (Baker- 
FRC) 
W8 1-04881 


SCREEN  LIQUID/SOLID  SEPARATOR. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 
2,  p  95,  February,  1981. 

Descriptors:  *Separation  techniques,  *Screens,  Ef- 
fluents, Industrial  effluents,  Food-processing 
wastes,  Sewage  effluents,  'Wastewater  treatment. 

The  Vickery  Bauer  Hydrasieve  screen  is  a  simple 
device  for  separating  liquids  and  solids  by  means  of 
the  coanda  effect.  The  liquid  forms  a  hydraulic 
attachment  to  the  wedge  bar  and  passes  through 
the  slots,  leaving  a  high  proportion  of  solids  on  the 
screen  surface.  The  screen  plate  is  constructed 
with  three  distinct  angles  from  the  vertical  plane  to 
encourage  separation  and  slow  the  natural  down- 
ward velocity  of  material  being  processed  so  that 
only  separated  solids  are  left  on  the  final  screen 
section,  at  which  point  final  drainage  occurs.  The 


screen  plate  is  manufactured  of  stainless  steel  and  is 
a  one-piece  assembly  of  specially  designed  horizon- 
tal wedge  wire  bars  with  three  angular  changes  of 
slope.  Apart  from  periodic  hosing  down,  screen 
plates  do  not  normally  require  further  attention. 
Typical  applications  include  domestic  sewage, 
stormwater,  canning  waste,  packing  waste,  pig 
slurry,  shellfish  process  effluent,  meat  processing 
waste,  citrus  fruit  processing  waste,  vegetable 
processing  waste,  potato  chip  manufacturing  efflu- 
ent, instant  tea  manufacturing  effluent,  dairy  efflu- 
ent, tannery  effluent,  textile  plant  effluent,  paper 
mill  effluent,  pulp  and  paper  mill  fiber  thickening 
effluent,  cheese  fluid  separation  effluent,  chemical 
processing  waste,  and  spent  grain  recovery  waste. 
(Baker-FRC) 
W8 1-04883 


ANAEROBIC  DEGRADATION  OF  HALOGE- 
NATED  1-  AND  2-CARBON  ORGANIC  COM- 
POUNDS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
E.  J.  Bouwer,  B.  E.  Rittmann,  and  P.  L.  McCarty. 
Environmental  Science  and  Technology,  Vol   15 
No  5,  p  596-599,  May,  1981.  1  Fig,  6  Tab,  18  Ref 

Descriptors:  'Organic  compounds,  'Halogenated 
compounds,  'Aerobic  digestion,  Trihalomethanes, 
Groundwater,  Bacteria,  Methane  bacteria, 
Wastewater  treatment,  Biodegradation,  Fate  of 
pollutants. 

Trihalomethanes,  trichloroethylene,  and  tetrach- 
loroethylene  at  concentrations  of  10-200  micro- 
grams per  liter  were  incubated  aerobically  in  the 
presence  of  primary  sewage  bacteria  and  anerobi- 
cally  in  the  presence  of  mixed  methanogenic  bacte- 
ria. None  of  the  compounds  were  degraded  under 
aerobic  conditions.  Under  anaerobic  conditions 
and  upon  seeding  with  methanogenic  bacteria,  re- 
spectively, chloroform  concentration  (16  weeks  in- 
cubation) declines  from  157  to  34  and  16  to  0.2 
micrograms  per  liter;  bromodichloromethane  (2 
weeks  incubation)  161  to  <0.1  and  16  to  <0.1; 
dibromochloromethane  (2  weeks  incubation)  205 
to  <0.1  and  19  to  <0.1;  trichloroethylene  (16 
weeks  incubation)  187  to  69  and  18  to  9:  tetrachlor- 
oethylene  (16  weeks)  176  to  56  and  17  to  7.  The 
rapid  degradation  of  the  brominated  trihalometh- 
anes indicated  a  chemical  mechanism  operating  in 
addition  to  the  biological  mechanism.  Comparing 
the  seeded  2-carbon  chlorinated  hydrocarbons 
with  sterile  controls  showed  that  these  were  little 
changed  over  the  incubation  period.  (Cassar-FRC) 
W81-04888 


PUBLIC  POLICY  FOR  THE  USE  OF  RE- 
CLAIMED WATER, 

California  Univ.,  Berkeley. 
W.  H.  Bruvold,  B.  H.  Olson,  and  M.  Rigby. 
Environmental  Management,  Vol  5,  No  2,  p  95- 
107,   1981.  6  Tab,  25  Ref(California  Water  Re- 
sources Center,  Project  UCAL-WRC-W-563). 

Descriptors:  'Reclaimed  water,  'Public  policy, 
'Wastewater  renovation,  Water  reuse.  Public 
health,  Effluents,  Wastewater  treatment,  Econom- 
ic aspects,  Public  opinion.  Environmental  effects. 

Important  general  reasons  for  municipalities  to 
adopt  innovative  uses  of  reclaimed  water  include 
the  economic  benefits  derived  from  deferred  con- 
struction projects  and  related  environmental  bene- 
fits, the  growing  scarcity  of  unallocated  surface 
water  supply  sources,  reduction  of  the  rate  of 
groundwater  depletion,  and  the  need  to  protect 
aquatic  environments  from  pollution  and  degrada- 
tion. The  following  five  levels  of  wastewater  treat- 
ment are  described:  primary,  secondary,  tertiary, 
advanced,  and  advanced  plus  complete  treatment. 
Major  uses  for  reclaimed  water  include  ground- 
water recharge,  industrial  use,  irrigation,  recre- 
ational lakes,  and  direct  municipal  reuse.  Subcate- 
gories of  reuse  falling  under  each  of  these  major 
reuse  categories  are  identified  and  discussed.  A 
review  of  significant  literature  relating  to  the 
health  and  environmental  effects,  treatment  and 
distribution  costs,  and  public  opinion  concerns  as- 
sociated with  each  of  the  five  major  categories  of 
reuse  and  their  related  subcategories  is  then  pre- 
sented. The  degree  of  wastewater  treatment  re- 


quired for  each  reuse  subcategory  is  identified. 
Finally,  a  cumulative  numerical  analysis  of  the 
drawbacks  associated  with  each  specific  type  of 
reuse  is  developed  based  on  numerical  scores  for 
health  effects,  environmental  effects,  treatment 
costs,  distribution  costs,  and  public  opinion  con- 
cerns. Uses  of  reclaimed  water  for  industrial  pur- 
poses and  for  irrigation  of  fodder  and  fiber  crops 
are  found  to  be  the  most  beneficial  by  means  of  this 
analysis,  while  use  for  aquifer  recharge  and  direct 
municipal  reuse  are  found  to  be  the  least  beneficial. 
(Carroll-FRC) 
W8 1-04898 


MARKETABLE  PERMITS  FOR  THE  CON- 
TROL OF  PHOSPHORUS  EFFLUENT  INTO 
LAKE  MICHIGAN, 

Wisconsin   Univ.-Madison.    Dept.   of  Economics. 
M.  David,  W.  Eheart,  E.  Joeres,  and  E.  David. 
Water  Resources  Research,  Vol  16,  No  2,  p  263- 
270,  April,  1980.  1  Fig,  1  Tab,  15  Ref. 

Descriptors:  'Waste  disposal,  'Management  plan- 
ning. Planning,  'Lake  Michigan,  'Phosphorus, 
Permits,  Legal  aspects.  Discharge  frequency.  Ef- 
fluent charges,  Pricing. 

This  paper  examines  the  problems  and  practicali- 
ties of  establishing  a  system  of  waste  load  allow- 
ances which  is  both  more  equitable  and  more  effi- 
cient than  direct  regulation.  Marketable  permits, 
called  transferable  discharge  permits  (TDPs),  are 
used  to  achieve  desired  levels  of  pollution  abate- 
ment. A  TDP  is  not  an  effluent  charge.  Unlike  the 
effluent  charge,  it  does  not  purport  to  solve  prob- 
lems of  how  much  waste  should  be  assimilated  in 
air  or  water  resources.  The  TDP  assumes  that 
some  maximum  loading  has  been  selected  and  that 
the  problem  at  hand  is  to  find  an  efficient  means 
for  allocating  that  load  among  dischargers,  both 
existing  and  potential.  For  the  system  to  encourage 
efficiency,  dischargers  who  can  abate  pollution 
relatively  cheaply  should  do  most  of  the  required 
cleanup.  TDPs  provide  a  mechanism  for  the  ex- 
change of  pollution  discharge  units  such  that  each 
discharger  pays  an  equitable  share  of  the  costs  of 
abatement,  but  only  those  dischargers  who  can 
abate  pollution  relatively  cheaply  are  required  to 
perform  the  physical  treatment.  This  system  is 
applied  to  phosphorus  abatement  in  the  Wisconsin 
portion  of  Lake  Michigan  Basin.  The  level  of 
demand  and  supply  for  TDPs  among  53  waste 
treatment  plants  is  simulated,  and  the  necessary 
steps  to  create  a  market  are  outlined.  Enforcement, 
price  changes,  and  future  adjustments  in  the  per- 
missible effluent  loading  are  shown  to  be  compati- 
ble with  the  marketing  process  proposed.  (Baker- 
FRC) 
W8 1-049 10 


TESTING  POINTS  THE  WAY  TO  PROPER  OR- 
GANICS'  TREATMENT, 

Ahmadu  Bello  Univ.,  Zaria  (Nigeria).   Dept.   of 

Civil  Engineering. 

K.  O.  Iwugo. 

Water  and  Sewage  Works,  Vol  127,  No  4,  p  42,  43, 

70,  72,  April,  1980.  4  Fig,  2  Tab,  18  Ref 

Descriptors:  'Tertiary  wastewater  treatment,  'Bio- 
degradation, Wastewater  treatment.  Advanced 
wastewater  treatment,  Complete  wastewater  treat- 
ment. Organic  compounds,  Aeration,  Municipal 
wastes.  Industrial  wastes. 

There  is  some  indication  through  recent  reports 
that  tertiary  treatment  of  water  has  not  been  suffi- 
cient to  render  it  relatively  free  of  organic  con- 
tamination. Characteristics  of  the  pure  organic  sub- 
strates, the  synthetic  sewage,  the  municipal  settled 
sewages  and  the  experimental  conditions  for  batch 
oxidation  studies  were  calculated.  Experiments  in- 
dicated that  the  biodegradation  of  the  pure  sub- 
strates was  characterized  by  an  initial  lag  of  up  to  6 
hr.  The  fatty  acids  were  the  least  biodegradable, 
and  the  nitrogenous  samples  were  the  most  biode- 
gradable. The  biodegradable  patterns  of  the  syn- 
thetic sewage  indicated  initial  lag  periods  much 
shorter  than  those  for  pure  substrates,  probably 
reflecting  lower  initial  values  of  the  F/M  (food/ 
microorganism)  ratios  used.  In  the  municipal 
sewage   samples,    the   soluble   organics    were   no 
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longer  degradable  after  about  50  hr  of  aeration. 
Studies  of  continuous  flow  aeration  on  composite 
samples  from  a  sedimentation  tank  indicated  an 
overall  maximum  efficiency  of  75%  for  the  remov- 
al of  TOC  and  about  60%  for  the  removal  of  SOC. 
It  is  suggested  that  a  suitable  tertiary  treatment 
process  of  municipal  sewage  effluents  should  aim 
to  facilitate  the  further  biodegradation  of  the  resid- 
ual soluble  organics  in  the  biological  effluents. 
(Baker-FRC) 
W8 1-04929 

TREATMENT  OF  COAL  COKING  AND  COAL 
GASIFICATION  WASTEWATERS 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  ot 
Civil  Engineering. 

R.  G.  Luthy.  ,  ^   .      .. 

Journal  of  the  Water  Pollution  Control  Federation 
Vol  53,  No  3,  p  325-339,  March,  1981.  5  Fig,  9 
Tab,  41  Ref. 

Descriptors:  *Wastewater  treatment,  'Coal  gasifi- 
cation industrial  wastewater.  Coal,  Biological 
wastewater  treatment,  Effluents,  Wastewater  com- 
position. Wastewater  dilution.  Cyanide,  Nitritia- 
tion. 

Although    coal    coking    wastewaters    have    been 
treated  by  biological  oxidation  for  several  years, 
few  studies  have  investigated  optimal  treatment 
design  and  operation  criteria.  This  paper  reports 
the   results   of  biological    oxidation    studies   per- 
formed with  coke  plant  wastewaters  and  with  et- 
ffuents  from  coal  gasification  process  pilot  plants. 
Coal   coking   and   coal    gasification    wastewaters 
have  similar  primary  pollutants,  but  these  pollut- 
ants are  present  in  different  proportions  for  the 
two   wastewaters.    Biological   treatment   ot   these 
wastewaters  results  in  good  removals  of  biological 
and  chemical  oxygen  demands,  phenolics,  ammo- 
nia-nitrogen, and  cyanogen-nitrogen.  The  relative- 
ly low  microbial  yields  from  biological  treatment 
of  these  efffuents  affect  the  design  and  operation  ot 
the  biological  processes  involved.  The  dilution  re- 
quirements for  wastewaters  from  coal  conversion 
processes  and  the  effect  of  different  pretreatments 
of  the  wastewaters  on  subsequent  biological  treat- 
ment are  discussed.  Biological  oxidation  growth 
constants  are  developed  for  treatment  of  coal  gasi- 
fication and  coking  plant  effluents,  and  the  remov- 
al efficiencies  for  primary  effluent  contaminants 
are  determined.  Single  stage  nitrification  has  been 
found  to  be  feasible  on  a  variety  of  <ypes  of  pre- 
treated  coal  refinery  wastewaters.  (Carroll-FRC) 
W8 1-04948 


DESIGN  TO  OPTIMIZE  MULTI-STAGE  UNIT 
PROCESSES  FOR  PEAK  FLOWS, 

Burgess  and  Niple,  Ltd.,  Columbis,  OH. 

R.  F.  Noland,  and  W.  A.  Mather. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol   53,  No  3,  p  340-343,  March,   1981.   8  Fig. 

Descriptors:  *Wastewater  facilities,  *Wastewater 
treatment,  Flow  separation.  Municipal  wastewater. 
Flow  control.  Sewer  systems.  Cost  analysis,  Multi- 
phase flow. 

The  efficiencies  of  wastewater  treatment  units  are 
generally  hydraulically  limited,  with  efficiencies 
decreasing  rapidly  when  those  limitations  are  ex- 
ceeded. This  paper  presents  the  theory  behind  a 
design  concept  which  is  aimed  at  restricting  the 
loadings  to  individual  treatment  units  in  order  to 
permit  them  to  operate  at  optimal  efficiencies 
during  periods  of  excessive  flows.  In  systems  using 
multiple  unit  processes  to  provide  a  high  degree  of 
treatment,  restricting  loads  to  unit  processes  and 
distributing  loads  to  specific  units  increases  the 
total  treatment  capacity  under  peak  flow  condi- 
tions. This  design  alternative  is  suitable  for  facili- 
ties providing  a  high  degree  of  treatment  for 
normal  fiows;  for  situations  where  a  partially  com- 
bined sewer  system  exists  and  treatment  is  indicat- 
ed in  lieu  of  sewer  separation;  and  where  bypasses 
must  be  eliminated,  even  though  influent  sewer 
capacity  is  greater  than  the  treatment  plant  hy- 
draulic capacity.  In  treatment  plants  with  multiple 
stages  of  treatment,  this  design  concept  offers  the 
possibility  of  providing  treatment  for  up  to  six 
times  the  average  design  flows.  The  PainesviUe 


Water  Pollution  Control  Plant  in  Ohio,  which  was 
planned  in  1972,  incorporated  modifications  ot  the 
flow  pattern  of  the  treatment  process  which  could 
provide  for  treatment  of  up  to  five  times  the  aver- 
age daily  design  flow.  The  additional  costs  in- 
curred to  optimize  the  unit  processes  were  smal^ 
amounting  in  the  PainesviUe  case  to  less  than  1.0 
percent  of  the  total  construction  costs  tor  the 
plant.  (Carroll-FRC) 
W8 1-04949 

SOLUBILIZATION  OF  PARTICULATE  OR- 
GANIC CARBON  DURING  THE  ACID  PHASE 
OF  ANAEROBIC  DIGESTION, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Civil 

and  Sanitary  Engineering. 

J  A.  Eastman,  and  J.  F.  Ferguson. 

Journal  of  the  Water  Pollution  Contro  Federation 

Vol  53,  No  3,  p  352-366,  March,  1981.  13  Fig,  12 

Tab,  31  Ref 

Descriptors:  'Anaerobic  digestion,  'Organic 
carbon,  'Solubility,  Carbon,  Wastewater  treat- 
ment. Acids,  Particulate  matter,  Methane,  Biode- 
gration.  Volatile  acids.  Organic  acids. 

Many  wastewater  treatment  facilities  use  anaerobic 
digestion  processes  for  the  stabilization  of  organic 
matter  entering  the  plant.  Increases  in  the  cost  ot 
energy  have  led  to  renewed  interest  in  anaerobic 
digestion  for  energy  recovery  by  production  of 
methane  from  waste  materials.  Although  there  is 
considerable  literature  on  factors  limiting  methane 
production  during  the  methanogenic  phase,  little 
research  has  been  conducted  on  the  acid  phase, 
which  comprises  the  processes  by  which  waste 
particulates  are  solubilized  and  fermented  to  vola- 
tile acids.  The  acid  phase  consists  of  hydrolysis  ot 
degradable  solids  to  smaller  soluble  molecules,  fol- 
lowed by  acid-forming  bacteria  using  these  soluble 
intermediates  as  substrates  for  energy  and  growth, 
resulting  in  the  formation  of  fermentation  products 
and  cellular  materials.  This  study  investigated  the 
effects  of  detention  time,  pH,  and  substrate  concen- 
tration on  the  rate  and  extent  of  soluble  organic 
carbon  production  and  the  origin  and  composition 
of  the  soluble  organic  carbon.  The  soluble  organic 
carbon  produced  during  the  acid  phase  consists 
primarily  of  volatile  acids.  Both  the  production  of 
soluble  organic  carbon  and  the  distribution  of  vola- 
tile acids  are  significantly  affected  by  pH.  The 
rate-limiting  step  in  the  conversion  of  waste  solids 
to  fermentationproducts  in  the  acid  phase  of  anaer- 
obic digestion  was  found  to  be  the  hydrolysis  of 
particulates  to  soluble  substrates.  The  results  of  the 
investigations  were  used  to  formulate  a  model  of 
the   acid   phase   of  anaerobic   digestion. (Carroll- 
FRC) 
W81-04950 

TAHOE-TRUCKEE  WATER  RECLAMATION 
PLANT,  CALIFORNIA. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  3,  p  398-400,  March,   1981.   3  Tab. 

Descriptors:  'Reclaimed  water,  'Regional  plan- 
ning 'Wastewater  renovation.  Wastewater  treat- 
ment. Lake  Tahoe,  Truckee,  'California, 
Wastewater  facilities,  Economic  aspects.  Water 
quality  standards. 


charge  requirements  were  met  except  those  for 
total  dissolved  solids  and  chloride  concentration. 
Monitoring  of  the  Truckee  River,  into  which  the 
effluent  is  discharged,  has  demonstrated  that  the 
plant  is  achieving  its  primary  goals  of  returning 
reclaimed  water  to  the  basin  while  maintaining 
exceptional  water  quality.  Construction  costs  for 
the  plant  were  high  due  to  the  location.  Operation 
and  maintenance  costs  were  about  $450  per  1000 
cubic  meters  during  the  first  year  of  operation. 
Methods  of  reducing  operating  costs  and/or  im- 
proving plant  performance  are  being  investigated. 
(Carroll-FRC) 
W8 1-04954 

START-UP  OF  A  PHYSICAL-CHEMICAL 
TREATMENT  PLANT, 

Stearns  and  Wheeler,  Cazenovia,  NY. 

W.  O.  Lynch,  and  L.  R.  Potter. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  318-324,  March,  1981.  3  Fig,  4 

Tab. 

Descriptors:  'Physicochemical         treatment, 

'Wastewater  treatment,  'Wastewater  facilities. 
Activated  carbon.  Sedimentation,  Chemical  coagu- 
lation, Chlorination,  Economic  aspects.  Industrial 
wastewater.  Municipal  wastewater,  'Cortland, 
New  York. 

The  city  of  Cortland,  New  York,  decided  in  1975 
to  construct  a  $15,250,000,  10  million  galloris  per 
day  wastewater  treatment  plant  which  would  pro- 
vide secondary  treatment  of  a  75  percent  domestic 
and  25  percent  industrial  wastewater  using  physi- 
cal-chemical  treatment   processes.   The   physical- 
chemical  treatment  processes  comprised  a  combi- 
nation of  chemical  coagulation,  sedimentation,  ac- 
tivated carbon  adsorption-filtration,  and  breakpoint 
chlorination.  The  physical-chemical  process  was 
selected  to  meet  the  stringent  effluent  limitations  of 
1  300  kilograms  of  total  oxygen  demand  and  200 
kilograms  of  ammonia  per  day.  Other  advantages 
of  the  physical-chemical  process  included  signifi- 
cant projected  capital  costs  savings  over  a  two- 
stage  biological  nitrification  process,  insensitivity 
to  the  toxic  wastes  received  from  the  metallurgical 
industries  in  Cortland,  no  secondary  sludge  pro- 
duction, potential  income  from  regeneration  of  ac- 
tivated carbon  for  others,  operational  flexibility, 
stability  of  the  plant  effluent  under  varying  load 
conditions,  the  reduced  likelihood  of  a  complete 
failure  of  the  secondary  treatment  process,  and  the 
relatively   small   land   requirements.    In   order   to 
meet  effluent  discharge  requirements  during  the 
plant  expansion,  new  units  began  to  be  phased  in 
two  years  after  the  start  of  construction,  and  the 
start-up  period  was  continued  for  18  months  as 
new  units  were  placed  into  service.  The  prnnary 
treatment  facility  was  upgraded  and  new  facilities 
were  built  without  interrupting  primary  treatment^ 
Problems  encountered  during  the  start-up  period 
are  described.  Waste  treatment  and  effluent  quality 
benefits  resulting  from  the  upgrading  of  the  pri- 
mary treatment  system  and  addition  of  the  second- 
ary  treatment   processes  are  discussed.   (Carroll- 
FRC) 
W8 1-04955 


The  Tahoe-Truckee  Sanitation  Agency  was 
formed  in  May,  1972,  to  implement  a  California 
State  law  which  required  exportation  of  all 
wastewater  from  the  Lake  Tahoe  Basin.  The 
Agency  was  charged  with  planning,  designing,  and 
constructing  a  regional  system  for  transporting  all 
wastewater  from  areas  on  the  California  shore  of 
Lake  Tahoe  to  a  regional  facility.  The  treatment 
facility,  which  receives  only  domestic  and  com- 
mercial wastewaters,  provides  primary  treatment, 
pure  oxygen  activated  sludge,  lime  treatment  with 
two-stage  recarbonation,  dual  media  filtration, 
carbon  adsorption,  and  ion  exchange  for  ammonia 
removal  and  recovery.  While  effluent  quality  was 
relatively  good  from  the  start  of  operations  in 
February,  1978,  the  quality  gradually  improved 
during  the  initial  months  of  operation.  Fairiy  stable 
operation  was  achieved  between  July  and  Decem- 
ber 1978,  with  consistent  production  of  effluent  of 
excellent  quality.   All  of  the  very  stringent  dis- 


SUCCESSFUL  STORAGE  LAGOON  ODOR 
CONTROL, 

Tennessee  Eastman  Co.,  Kingsport. 

R  A.  Poduska,  and  B.  D.  Anderson. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  299-310,  March,  1981.  11  Fig,  3 

Tab,  25  Ref. 

Descriptors:  'Odor  control,  'Sludge  lagoons,  'In- 
dustrial wastewater.  Lagoons,  Odors,  Digested 
sludge.  Sodium  compounds.  Sodium  nitrate. 

During  the  first  two  years  of  operation  of  the 
Tennessee  Eastman  Company(s  industrial  activated 
sudge  wastewater  treatment  system,  which  treated 
wastewater  from  the  manufacture  of  chemicals, 
fibers,  an  plastics  products,  lagoon  storage  of  aero- 
bically  digested  sludge  was  required  prior  to 
compltion  of  the  final  sludge  dewatermg  and  dis- 
posal facilities.  During  warm  weather,  a  serious 
odor  emission  problem  resulted  from  the  anaerobic 
conditions   in   the   storage   lagoons.   An   intensive 
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laboratory  study  was  undertaken  to  determine  the 
best  practical  method  of  eliminating  the  odors.  A 
review  of  the  literature  on  the  origin  and  the 
chemical  and  biological  aspects  of  odors  and  on 
odor  control  is  presented.  Laboratory  and  field 
investigations  showed  that,  while  there  were  sever- 
al effective  odor  control  methods  available,  the 
method  must  easily  implemented  at  the  lowest 
costs,  and  with  the  highest  poential  for  long-term 
success,  was  the  addition  of  a  locally  obtained 
waste  sodium  nitrate  liquor  to  the  sludge  storage 
lagoons.  The  oxidation-reduction  potential  was 
found  to  be  the  most  satisfactory  measure  of  the 
odor  potential  in  the  lagoons,  followed  by  nitrate 
concentration  and  acetic  acid  concentration.  The 
nitrate  wastes  serve  as  an  electron  acceptor  for  the 
facultative  heterotrophic  bacteria,  permitting  the 
equivalent  of  aerobic  metabolism.  In  addition,  ni- 
trogen gas  release  provides  an  internal  means  of 
mixing  and  the  nitrate  reduction  increases  the  pH 
and  moves  the  hydrogen  sulfide  equilibria  toward 
the  non-odorous  ionized  sulfide  species.  After  the 
initial  rapid  utilization  demand  for  nitrate  is 
complte,  the  maintenance  requirement  is  small. 
(Carroll-FRC) 
W81-04958 


BIOLOGICAL  TREATMENT  OF  WOOL 
SCOURING  WASTEWATER, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Civil  Engineering. 

A.  C.  Chao,  and  W-F.  Yang. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  311-317,  March,  1981.  10  Fig,  5 

Tab,  14  Ref 

Descriptors:  'Industrial  wastewater,  *Wool  scour- 
ing, 'Biological  wastewater  treatment,  Wastewater 
treatment.  Activated  sludge  process.  Wool  grease. 
Suspended  solids.  Biological  oxygen  demand. 
Chemical  oxygen  demand,  Sludge  disposal. 

Wool    scouring    wastewater    contains    significant 
quantities  of  suspended  solids,  organic  matter,  and 
grease,  which  often  cause  malfunction  of  the  bio- 
logical system  used  to  treat  the  wastewater.  The 
presence  of  wool  grease  in  the  wastewater  tends  to 
coat  biological  floes  and  to  reduce  the  oxygen 
transfer  rates,  interfering  with  the  operation  of  the 
biological  process.  This  paper  discusses  the  ap- 
proach taken  by  one  wool  scouring  plant  faced 
with  excessively   high   suspended   solids,   organic 
matters  and  grease  in  the  effluent  from  its  activated 
sludge  wastewater  treatment  system.  The  original 
activated  sludge  system  consisted  of  a  grit  cham- 
ber, an  oxidation  ditch  aeration  basin,  a  clarifier, 
and  sludge  drying  beds.  Due  to  overloading,  the 
grit  chamber  failed  to  remove  grit,   resulting  in 
extremely  high  mixed  liquor  suspended  solids  in 
the   aeration   basin.    Grease   accumulation   in   the 
aeration  basin  resulted  in  high  concentrations  of 
soluble  organic  matter  in  the  treated  effluent  and 
sludge  with  poor  settling  characteristics.  In-plant 
separation     of    several     component     wastewater 
streams  containing  high  concentrations  of  pollut- 
ants  from   the   total   discharge   was  instituted   as 
pretreatment  to  reduce  grease,  suspended  solids, 
and    organic    matter    in    the    wastewater.     The 
wastewater  treatment  system  was  expanded  to  in- 
clude an  aerobic  digestion  system  and  a  land  dis- 
posal subsurface  sludge  injection  system.  The  sepa- 
rated   process    waste   stream   is   mixed    with    the 
sludge  stream  from  the  biological  treatment  system 
and  treated  in  the  aerobic  digester  prior  to  final 
disposal   on   the   land.   While   effluents   from   the 
original  system  exceeded  imposed  limitations,  sta- 
bilization of  the  biological  treatment  system  has 
resulted  in  improved  effluent  quality  which  meets 
the    limitations    with    respect    to    biological    and 
chemical  oxygen  demand,  suspended  solids,  and 
grease.  Groundwater  samples  collected  before  in- 
stitution of  the  land  disposal  system  and  6  months 
after  the  injection  program  was  started  indicated 
that  the  groundwater  quality  had  not  deteriorated 
over  the  short-term  period.  (Carroll-FRC) 
W8 1-04960 


TREATMENT  OF  ACID  MINE  DRAINAGE, 

Envirex  Inc.,  Waukesha,  WI. 

W.  M.  Throop. 

Industrial  Wastes,  Vol  27,  No  2,  p  28-30,  March/ 

April,  1981.  2  Tab,  2  Ref 


Descriptors:  *Acid  mine  drainage,  *Coal  mine 
wastes,  *Mine  drainage,  Lime,  'Wastewater  treat- 
ment. Neutralization,  Pennsylvania. 

A  process  for  neutralizing  acid  mine  drainage 
waters  in  a  large  western  Pennsylvania  coal  mine 
operation  is  described.  Lime  slurry  (hydrated  lime 
for  lower  acidity  and  quicklime  for  higher  acidity) 
at  a  concentration  of  5%  is  added  to  maintain  a  pH 
of  8.0  to  9.5.  Aeration  oxidizes  ferrous  iron  to 
ferric  iron,  using  1  mg  per  liter  oxygen  for  each  14 
mg  per  liter  ferrous  iron.  After  the  15-30  min 
mixing  and  aeration,  solids  are  coagulated  with 
paddle  wheels  or  turbine  flocculators.  The  subse- 
quent clarification  process  using  an  anionic  polye- 
lectrolyte  (0.5  to  2.0  mg  per  liter)  collects  the  lime 
sludge  and  conveys  it  to  a  detention  basin.  Sludge 
is  usually  dumped  into  an  abandoned  mine. 
(Cassar-FRC) 
W8 1-04961 


SLUDGE  DECOMPOSITION  AND  STABILIZA- 
TION, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  School  of  Biol- 
ogy, Chemistry  and  Ecology. 
R.  Hartenstein. 

Science,  Vol  212,  No  4496,  p  743-749,  May  15 
1981.  2  Fig,  5  Tab,  64  Ref. 

Descriptors:  'Sludge,  'Decomposition,  Decom- 
posing organic  matter.  Land  disposal.  Sludge  dis- 
posal. Microorganisms,  Carbon  cycle.  Chemical 
composition. 

This  article  attempts  to  present  a  working  defini- 
tion of  sludge  stabilization,  to  describe  several  fac- 
tors relating  to  management  whereby  the  rate  of 
sludge  decomposition  and  stabilization  can  be  en- 
hanced, to  discuss  the  highly  probable  conse- 
quences of  sludge  stabilization  in  light  of  the  basic 
information,  and  to  suggest  procedures  for  evaluat- 
ing the  sludge  stabilization  process.  Sludges  are 
defined  as  labile  putrescible  materials  which  must 
undergo  a  heterotrophic  decomposition  process 
and  be  subject  to  humification  before  becoming 
stabilized  substances.  When  anaerobic  sludges  are 
placed  on  soil  and  exposed  to  air,  many  obligate 
anaerobic  bacteria  are  killed  and  become  subject  to 
decay,  as  they  are  deficient  in  certain  enzymes 
which  protect  living  organisms  against  the  toxic 
action  of  oxygen  and  oxygen  derivatives.  When 
aerobic  sludges  are  placed  on  the  land,  obligate 
aerobic  microbes  die  and  decay  when  ambient 
conditions  become  anaerobic,  although  surface- 
dwelling  aerobes  and  facultative  aerobes  and  an- 
aerobes may  survive.  In  time  the  dead  cells  of 
either  type  of  sludge  are  subject  to  lysis  and  de- 
composition, giving  rise  to  putrescence.  If  sludge  is 
spread  thinly  on  the  land,  the  potential  for  putrees- 
cence  diminishes,  increasingly  to  as  the  carbon/ 
nitrogen  and  carbon/sulfur  ratios  increase.  The 
various  processes  ocurring  lead  to  increases  in 
mineralization  and  humification.  (Baker-FRC) 
W8 1-04981 


5E.  Ultimate  Disposal  Of  Wastes 


THE  LAND  AND  HAZARDOUS  WASTE  MAN- 
AGEMENT, 

Battelle  Memorial  Inst.,  Columbus,  OH.  Columbus 

Labs. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04772 


THE  FATE  OF  BACTERIAL  PATHOGENS  IN 
SEWAGE  TREATMENT  PROCESSES, 

Thames  Water  Authority,  London  (England). 
Vales  Div. 

V.  H.  Lewin,  P.  W.  Jones,  and  D.  L.  Redhead. 
Water  Pollution  Control,  Vol  80,  No  1,  p  42-53 
1981.  1  Fig,  8  Tab,  27  Ref 

Descriptors:  'Pathogenic  bacteria,  'Land  disposal, 
'Sewage  bacteria.  Sludge  utilization,  Coliforms, 
Salmonella,  Mycobacterium,  Wastewater  treat- 
ment. Primary  sludge.  Bacteria,  Agriculture, 
Public  health. 


One  of  the  potential  hazards  associated  with  the 
properly  controlled  disposal  of  sewage  sludge  to 
agricultural  land  is  the  possible  transfer  of  harmful 
microorganisms  to  humans  or  other  mammals.  The 
occurrence  of  potentially  pathogenic  bacteria  in 
sewage  and  the  effect  of  various  treatment  process- 
es on  their  numbers  sites  were  examined  for  the 
presence  of  salmonellae,  and  selected  samples  were 
examined  for  the  presence  of  Bacillus  anthracis, 
Brucella  abortus,  Escherichia  coli,  pathogenic  my- 
cobacteria, and/or  pathogenic  leptospires.  The 
presence  of  Salmonella  organisms  was  found  to  be 
widespread  in  both  sewage  and  sewage  sludges. 
The  concentrations  of  salmonellae  in  settled 
sewage  and  untreated  sludge  were  low.  Secondary 
treatment  of  settled  sewage  significantly  reduces 
the  numbers  of  salmonellae  present.  While  process- 
ing of  raw  sludge  reduces  the  numbers  of  salmonel- 
lae present,  the  efficiency  is  dependent  on  the 
method  of  treatment.  Treatment  with  lime  or  long- 
term  storage  appear  to  be  the  most  effective  meas- 
ures. Pathogenic  strains  of  leptospires,  mycobac- 
teria, and  coliforms  were  present  in  sewage  and 
sewage  sludge,  but  at  extremely  low  concentra- 
tions. Although  the  risk  of  disease  transfer  associat- 
ed with  the  disposal  of  sewage  sludges  to  agricul- 
tural land  cannot  be  entirely  discounted,  the  evi- 
dence indicates  that  the  risk  is  small  and  is  no 
greater  than  that  associated  with  the  agricultural 
utilization  of  farm  slurries.  (Carroll-FRC) 
W81-04785 


FACTORS  AFFECTING  SALMONELLAE  RE- 
POPULATION  IN  COMPOSTED  SLUDGES, 

Los  Angeles  County  Sanitation  Districts,  Whttier. 

San  Jose  Creek  Water  Quality  Lab. 

C.  F.  Russ,  and  W.  A.  Yanko. 

Applied  and  Environmental  Microbiology,  Vol  41 

No  3,  p  597-602,  March,  1981.  2  Fig,  3  Tab,  10  Ref. 

Descriptors:  'Salmonella,  'Bacteria,  'Sludge  dis- 
posal. Soil  amendments.  Composting,  Sewage 
sludge.  Hazards,  Public  health.  Water  pollution 
sources.  Microorganisms,  Sewage  bacteria.  Patho- 
genic bacteria. 

Although  bagged  composted  sewage  sludge  con- 
tains a  nondetectable  salmonellae  population,  re- 
growth  was  demonstrated  under  the  optimal  con- 
ditions of  temperature  20  to  40C,  moisture  content 
20%,  volatile  solids  content  in  excess  of  18  g  per 
100  g  total  solids,  and  C/N  ratio  greater  than  15:1. 
Aerobic  conditions  promoted  reduction  of  volatile 
solids  and  C/N  ratio  and  die-off  of  salmonellae. 
Anaerobic  conditions  supported  bacterial  growth 
until  nutrients  became  limiting.  In  conditions  typi- 
cal of  well-composted  sludge,  salmonellae  peaks 
occurred  at  5  days,  followed  by  die-off  Poorly 
composted  sludges  could  support  bacterial  growth 
much  longer.  To  minimize  the  potential  health 
hazards  to  users  of  composted  sludge  or  the  threat 
to  water  quality,  material  should  be  stockpiled 
after  composting,  until  the  proper  levels  of  volatile 
solids  and  C/N  ratios  are  reached.  (Cassar-FRC) 
W8 1-04799 


PROVING  THE  BENEFITS  OF  LAND  DISPOS- 
AL OF  SLUDGE, 

Monroe  County  Div.  of  Pure  Waters,  Rochester, 

NY. 

For  primary  bibliographic  entry  see  Field  3C. 

W8I-04818 


NITRATE  LEACHING  AND  IRRIGATED 
CORN  PRODUCTION  WITH  ORGANIC  AND 
INORGANIC  FERTILIZERS  ON  SANDY  SOIL, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic  entry  see  Field  SB. 
W8 1-04834 


VOLATILE  AMMONIA  LOSSES  FROM  SUR- 
FACE-APPLIED SLUDGE, 

Oregon  State  Univ.,  Corvallis. 
C.  J.  English,  Jr.,  J.  R.  Miner,  and  J.  K.  Koelliker. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  9,  p  2340-2350,  September,  1980.  7  Fig, 
5  Tab,  21  Ref 
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Descriptors;  »Soil  amendments,  'Ammonia, 
♦Sludge  disposal.  Volatility,  Nitrogen  compounds, 
Fertilizers,  Physical  properties. 

Ammonia   losses   from   sludge   applied   as   a   soil 
amendment   were   investigated.   Equilibrium  con- 
stants determined  by  laboratory  measurements  and 
by  theory  agreed.  These  constants  were  used  to 
calculate  the  equilibrium  partial  pressure  of  ammo- 
nia gas  above  the  sludge.   Corrections  were  re- 
quired for  activity  effects  of  ionic  strength  but  not 
for  variations  in  sludge  organic  content.  Sludge  pH 
increased  slightly  upon  land  application  and  expo- 
sure to  air,  a  result  of  carbon  dioxide  loss.  A  model 
was  developed  to  predict  ammonia  volatilization 
by  convective  mass  transfer.  A  resulting  table  re- 
lates wind  speed  and  air  temperature  to  initial  loss 
rate  of  ammonia  for  wind  speeds  of  2.5  to^5  km 
per  hour  and  air  temperatures  of  10  to  35C.  for 
example,  at  wind  speeds  of  2.5,  10,  and  35  km  per 
hour  and  an  air  temperature  of  IOC,  initial  loss 
rates  were  (in  kg  N  per  sq  meter  per  hour  times 
10  000)  0.58,  2.4,  and  8.1,  respectively.  At  wind 
speeds  of  2.5,  10,  and  35  km  per  hour  and  an  air 
temperature  of  35C,  initial  loss  rates  were  (in  kg  N 
per  sq  meter  per  hour  times  10,000)  9.8,  39,  and 
140,  respectively.  (Cassar-FRC) 
W8 1-04845 

SLUDGE  HANDLING  AND  DISPOSAL 
IeMAIN  AS  THE  PERSISTENT  TREATMENT 
PROBLEMS, 

P  Parry 

Water  and  Pollution  Control,  Vol  118,  No  4,  p  1 2- 

13,  27,  April,  1980.  1  Fig,  3  Tab. 

Descriptors;  *Sludge,  *Land  disposal,  *Inciner- 
ation.  Sludge  cakes,  Dewatering,  Sludge  drying. 
Sludge  thickening,  Waste  disposal,  Waste  treat- 
ment facilities,  Energy. 

In  many  communities  utilization  of  sludge  on  agri- 
cultural lands  is  the  lowest  cost  sludge  disposal 
method.  It  recycles  a  valuable  source  and  respects 
the  need  to  conserve  energy.  To  be  successful, 
however,  this  type  of  program  must  involve  care- 
ful implementation  and  management.  When  envi- 
ronmental and  economic  circumstances  dictate  that 
incineration  of  the  sludge  cake  is  the  best  method 
of  content  in  the  sludge  feed  to  the  incinerator  and 
the  opportunity  to  recover  part  of  the  energy 
consumed  in  the  incineration  or  dewatering  proc- 
ess. When  the  sludge  fed  to  the  incinerator  has  a 
moisture  content  above  75%  by  weight  and  a 
volatile  content  below  65%  by  weight,  auxiliary 
fuel  will  be  required  to  evaporate  and  superheat 
the  moisture  in  the  sludge  cake.  When  the  sludge 
feed  has  a  moisture  of  about  60%  by  weight, 
sufficient  energy  is  released  in  combustion  to  evap- 
orate and  superheat  the  moisture.  Energy  can  be 
recovered  most  efficiently  from  the  exhaust  gases 
in  the  form  of  steam.  (Baker-FRC) 
W8 1-04846 


UPTAKE  OF  CADMIUM  BY  LETTUCE  (LAC- 
TUCA  SATIVA)  AS  INFLUENCED  BY  ITS  AD- 
DITION TO  A  SOIL  AS  INORGANIC  FORMS 
OR  IN  SEWAGE  SLUDGE, 

Department    of    Agriculture,    Ottawa    (Ontario). 

Chemistry  and  Biology  Research  Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-04867 


nlots  received  aluminum,  calcium,  and  iron  treated 
sludges  at  rates  of  up  to  1600  kg  N/ha  from  sludge 
each  year  since  1973.  The  same  type  and  rate  ot 
sludge  was  reapplied  to  the  same  plot  after  each 
spring  plowing.  Sludge  was  worked  in  with  a  disc 
after  drying.  Soil  samples  for  this  study  were  from 
plots  receiving  200  kg  N/ha  from  NH4N03  plus 
40  kg  P/ha  from  superphosphate  (20%  P)  fertilizer 
each  year,  and  from  plots  receiving  800  kg  N/ha/ 
yr  from  sludge.  The  soil  initially  had  a  pH  ot  /.J 
and  a  cation  exchange  capacity  of  23  meq/100  g. 
Phosphate  adsorption  was  timed  in  the  various  soil 
samples.  Adsorption  was  increased  by  sludge  appli- 
cation in  the  order;  calcium-sludge  greater  than 
aluminum-sludge  equal  to  iron-sludge  greater  than 
untreated  soil.  Phosphate  adsorption  was  associat- 
ed with  the  increase  in  CaC03  and  hydrous  iron 
and  aluminum  oxide  contents  resulting  from  sludge 
applications.  (Baker-FRC) 
W8 1-04868 

INCUBATION  OF  PULVERIZED  HOUSE- 
HOLD REFUSE  WITH  SOIL  AND  SEWAGE 
SLUDGE,  POULTRY  MANURE  OR  (NH4)2S04, 
Guelph  Univ.  (Ontario).  Dept.  of  Land  Resources 
Science 
L.  A.  Loewen-Rudgers,  L.  D.  King,  and  L.  R. 

Webber.  , ,  ,  , ,    xr     , 

Canadian  Journal  of  Soil  Science,  Vol  61,  No  1,  p 
109-121,  February,   1981.   5  Fig,  4  Tab,   10  Ref 

Descriptors;  *Sludge,  *Land  disposal.  Nitrogen, 
Nitrates,  Nitrogen  cycle,  Wastewater,  Manure, 
Farm  wastes.  Municipal  wastewater.  Domestic 
wastes. 

Waste-soil  mixtures  were  incubated  in  the  dark  in 
an  environmental  growth  chambex  for  28,  56,  112, 
168   and  224  days.  Mixtures  were  kept  each  day 
for  'l2  hr  at  20  degrees  C  alternating  with  12  hr  at 
15  degrees  C,  65%  relative  humidity,  in  2-L  wide- 
mouth  glass  jars  closed  with  lids  each  having  a 
small  opening  0.25  cm  in  diameter.  The  soil  used 
was  Guelph  loam.  The  percent  decrease  in  dry 
weight  calculated  on  the  basis  of  added  waste 
materials  usually  did  not  change  extensively  after 
168  days  The  rate  of  decomposition  was  probably 
more  rapid  than  in  the  field  study,  where  it  was 
estimated  that  80%  of  the  paper  in  the  refuse  had 
decomposed  after  1  yr.  The  more  rapid  decomposi- 
tion in  the  incubation  study  may  have  resulted 
from  the  better  mixing  of  the  refuse  with  soil  and 
the    more    favorable    environmental    conditions. 
Readily  decomposable  organic  carbon  decreased 
most  rapidly  during  the  first  56  days  of  incubation. 
Nitrate-N  levels  decreased  during  the  first  28  days 
for  all  treatments  that  included  refuse  and,  with 
little  exception,  remained  low  until  168  days,  in- 
creasing only  during  the  final  56  days.  Application 
of  sewage  sludge  or  poultry  manure  alone  caused 
substantial  increases  in  soil  nitrate  levels.  Total  N 
decreased  in  nearly  all  treatments  from  day  28  to 
day  224.  Soil  pH  was  not  changed  by  incubation 
duration.  Application  of  refuse  alone  resulted  in  a 
pH  value  higher  than  control,  but  this  trend  was 
reversed  with  the  application  of  N.  It  was  conclud- 
ed that  before  municipal  refuse  and  high-N  waste 
are  simultaneously  applied  to  land,  the  inorganic 
N-supplying  power  of  the  soil  should  be  deter- 
mined so  that  waste  levels  can  be  adjusted  to  avoid 
large  accumulations  of  nitrate.  (Baker-FRC) 
W81-04869 


PHOSPHATE  ADSORPTION  BY  SOIL 
AMENDED  WITH  CHEMICALLY  TREATED 
SEWAGE  SLUDGES, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

C  C.  Lee,  Y.  K.  Soon,  and  T.  E.  Bates. 

Canadian  Journal  of  Soil  Science,  Vol  61,  No  1,  p 

165-168,   February,    1981.    1    Fig,   2  Tab,   5   Ref 

Descriptors;  'Land  disposal,  *Sludge,  'Phos- 
phates, Adsorption,  Soil  treatment,  Loam,  Soil 
conamination,  Soil  amendments,  Metals,  Soil  ab- 
sorption capacity.  Calcium,  Iron,  Aluminum. 

Soil  was  taken  in  July  of  1979  from  a  field  experi- 
ment with  corn.  The  sampling  site  was  situated  on 
a  Conestoga  loam  and  was  tile  drained.  Different 


THE  NEW  HAZARDOUS  WASTE  MANAGE- 
MENT SYSTEM:  REGULATION  OF  WASTES 
OR  WASTED  REGULATION, 

For  primary  bibliographic  entry  see  Field  6E. 

W8 1-04899 


BRINGING  ABOUT  AN  END  TO  OCEAN 
DUMPING, 

D.  V.  Feliciano. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  276-286,  March,   1981.  6  Fig,  5 

Tab. 

Descriptors;  'Sludge  disposal,  'Ocean  dumping, 
'Political  aspects.  Sludge,  Wastewater,  Waste  dis- 
posal, Philadelphia,  Pennsylvania,  California,  Los 
Angeles,  Waste  management.   Economic  aspects. 


The  Marine  Protection,  Research,  and  Sanctuaries 
Act  of  1972  established  December  31,  1981,  as  the 
deadline  to  cease  ocean  dumping  of  wastewater 
sludge.    This    paper    examines    actions    taken    by 
Philadelphia,  Pennsylvania,  and  by  the  Los  Ange- 
les/Orange County  Metropolitan  Area  in  Califor- 
nia to  find  alternatives  to  ocean  dumping.  Philadel- 
phia ceased  ocean  dumping  of  sludge  in  Novem- 
ber   1980,  following  the  development  of  several 
land  utilization  alternatives.  The  city  upgraded  its 
treatment  plants  and  sludge  dewatering  facilities. 
The  dewatered  sludge  is  given  away  to  large  and 
small  users  for  land  application  and  used  to  reclaim 
strip  mines  and   for  landfill   reclamation.   Sludge 
management  in  the  Los  Angeles/Orange  County 
metropolitan  area  is  the  responsibility  of  three  sep- 
arate agencies.  The  City  of  Los  Angeles  has  select- 
ed thermal  processing  of  dehydrated,  dewatered 
sludge,  which  includes  provisions  for  the  produc- 
tion of  steam  and  electricity  for  use  in  the  process- 
ing of  wastewaters  and  sludges.  The  costs  of  this 
system  are  estimated  at  about  $3.55  per  person  per 
year.  The  Los  Angeles  County  Sanitation  Districts 
will  use  a  combination  of  thermal  processing  and 
composting  and  landfill  disposal  to  replace  ocean 
dumping  of  sludge.  This  system  will  provide  for 
resource  recovery  through  the  production  of  elec- 
tricity and  steam  for  use  in  wastewater  and  sludge 
processing   and   through   production   of  compost 
material.  The  estimated  cost  per  person  of  this 
system    is    about    $4.34    per    year.    The    Orange 
County,  California,  Sanitation  Districts  will  use  a 
land-based,  non-thermal  processing  system,  with 
the   intention   of  installing   a   thermal   processing 
system  at  a  later  time.  These  examples  show  that 
environmentally  acceptable  and  beneficial  alterna- 
tives to  ocean  dumping  of  wastewater  sludges  are 
available  and  can  be  economical.  (Carroll-FRC) 
W8 1-04959 

5F.  Water  Treatment  and 
Quality  Alteration 

BENEFITS  OF  MAINTAINING  A  CHLORINE 
RESIDUAL  IN  WATER  SUPPLY  SYSTEMS, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Div.  of  En- 
vironmental Health  Engineering. 
M.  C.  Snead,  V.  P.  Olivieri,  C.  W.  Kruse,  and  K. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 10892, 
Price  codes;  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-010,  June,  1980.  189  p,  44  Fig,  18  Tab,  57 
Ref,  5  Append. 

Descriptors;  'Chlorination,  'Water  treatment, 
'Residual  chlorine,  'Potable  water,  'Bacteria, 
'Viruses,  Reservoirs,  Public  health.  Water  convey- 
ance Shigella,  Salmonella,  Coliforms,  Hydrogen 
ion  concentration.  Water  temperature.  Wastewater 
pollution. 

The  protection  afforded  the  water  consumer  by 
the  maintenance  of  a  chlorine  residual  in  water 
distribution  systems  was  evaluated  in  laboratory 
holding  tanks  and  reservoirs  and  existing  municipal 
water  distribution  systems.  In  the  laboratory  stud- 
ies   tap   water,   adjusted   to  the   appropriate   pH, 
temperature,  and  chlorine  residual,  was  challenged 
with  varying  levels  of  autoclaved  sewage  seeded 
with  Shigella,  Salmonella,  coliforms,  poliovirijs  1, 
and  f2  bacterial   virus.  Comparative  survivals  ot 
these   microorganisms   were   evaluated   over  two 
hour  periods.  As  expected  microbial  inactivation 
was  increased  by  lower  pH,  higher  temperature, 
higher   initial   chlorine   concentration,   and  lower 
sewage  concentration.  An  initial  free  chlorine  con- 
centration was  more  effective  than  an  equivalent 
initial    combined    chlorme    residual.    In    reservoir 
studies,  where  the  residual  chlorine  is  replenished 
by  inflow  of  fresh  uncontaminated  chlorinated  tap 
water,   greater  inactivation   was  observed   at   the 
higher   sewage   concentration   levels   tested.   The 
maintenance  of  a  free  chlorine  residual  was  found 
to  be  the  single  most  effective  measure  for  main- 
taining a  low  plate  count  in  the  distribution  system_ 
More  than  6000  plate  count  isolates  were  studied 
and   classified    into    functional    groups   based   on 
seven  biochemical  characteristics.  (Moore-SRC) 
W8 1-04684 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 

WATER  TREATMENT  PROCESS  MODIFICA- 
TIONS FOR  TRIHALOMETHANE  CONTROL 
AND  ORGANIC  SUBSTANCES  IN  THE  OHIO 
RIVER. 

Ohio  River  Valley  Water  Sanitation  Commission, 

Cincinnati. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-028,  March,  1980.  306  p,  58  Fie,  157  Tab 

22  Ref,  1 1  Append. 


Maine  Univ.  at  Orono. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-04844 


Descriptors:  *Water  treatment,  *Water  treatment 
facilities,  *Chlorination,  'Chlorinated  hydrocar- 
bons, Utilities,  Ammonification,  Activated  carbon, 
Water  pollution  control,  Water  quality,  Trihalo- 
methanes. 

Plant-scale  studies  at  seven  water  utilities  using  the 
Ohio,  Allegheny,  Beaver,  and  Monongahela 
Rivers  as  their  source  of  supply  evaluated  various 
water  treatment  process  modifications  for  both  the 
control  of  trihalomethane  levels  and  the  modifica- 
tions' impact  on  bacteriological  quality  of  the  fin- 
ished water.  Process  modifications  studied,  based 
on  comprehensive  organic  analysis,  included  relo- 
cation of  the  chlorine  application  point,  chlorina- 
tion/ammoniation,  partial  or  complete  substitution 
of  chlorine  dioxide  for  chlorine,  and  placement  of 
four  different  types  of  virgin  granular  activated 
carbons  in  filter  beds.  Each  treatment  produced 
satisfactory  reductions  in  trihalomethanes  in  the 
finished  water,  but  the  granulated  activated  car- 
bons were  exhausted  after  periods  of  7-15  weeks 
depending  upon  the  type,  the  trihalomethane  com- 
pound, and  the  location.  Supplemental  studies  in- 
cluded organic  analysis  of  monthly  raw  and  fin- 
ished water  samples  collected  for  a  one-year 
period  at  each  of  11  participating  water  utilities. 
(Brambley-SRC) 
W8 1-04687 


APPARATUS    FOR    DEIONIZING    LIQUIDS 

WrrH  ION  EXCHANGE  RESINS, 

H.  D.  Robison. 

U.S.  Patent  No  4,220,531,   13  p,  5  Fig,  25  Ref; 

Official  Gazette  of  the  United  States  Patent  Office! 

Vol  998,  No   1,  p  223-224,   September  2,    1980. 

Descriptors:  'Patents,  'Demineralization,  'Water 
treatment,  'Water  purification.  Water  quality  con- 
trol. Ion  exchange.  Resins,  Equipment,  Flow  con- 
trol, Backwashing,  Regeneration. 

The  invention  provides  an  apparatus  for  operating 
primary  cation  and  anion  exchange  vessels  with 
substantially  greater  quantities  of  resin  than  permit- 
ted by  prior  art  designs  and  methods.  This  permits 
a  substantial  increase  in  exchange  capacity.  In  ad- 
dition to  being  suitable  for  installation  as  a  com- 
plete system,  the  invention  is  also  well  adapted  to 
enable  prior  art  installations  to  be  modified  to 
increase  their  exchange  capacity  at  minimal  cost.  A 
spider-type  distributor  assembly  having  integral 
flow  control  means  is  installed  in  the  top  head  of  a 
resin-containing  exchange  vessel,  to  permit  resin 
bed  volume  to  substantially  occupy  the  entire 
vessel  volume,  limited  only  by  the  inservice  swell- 
ing characteristics  of  the  resin.  An  auxilliary 
vessel,  termed  the  resin  drop  tank,  is  provided  for 
receiving  a  portion  of  the  resin  from  the  exchange 
vessel  to  accomplish  backwashing  of  such  portion 
outside  the  exchange  vessel  and  all  or  none  of  the 
remaining  resin  inside  the  exchange  vessel  before 
replacing  and  regenerating  the  resin.  (Sinha-OEIS) 
W8 1-04739 


COVERING  THE  OPERATIONAL  &  HEALTH 
PROBLEMS  ASSOCIATED  WITH  STORAGE 
RESERVOIRS, 

For  primary  bibliographic  entry  see  Field  2H 
W8 1-04849 


EFFECTS  OF  ACTIVATED  CARBON  AND 
BACTERIOSTATIC  FILTERS  ON  MICROBIO- 
LOGICAL QUALITY  OF  DRINKING  WATER, 

Health   and   Welfare   Canada,   Ottawa  (Ontario). 
Health  Protection  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-04797 


KEY  WEST  TAPS  THE  SEA, 

For  primary  bibliographic  entry  see  Field  3A. 
W81-04814 


OZONE  INACTIVATION  OF  CELL-  AND 
FECAL-ASSOCIATED  VIRUSES  AND  BACTE- 
RIA, 


CATCH  22. 

For   primary   bibliographic   entry   see   Field   5D 
W8 1-04881 


PHYSICAL    MODELS    AND    PILOT    OPER- 
ATION IN  TREATMENT  PLANT  DESIGN, 

New  South  Wales  Univ.,  Kensington  (Australia). 
For  primary  bibliographic  entry  see  Field  6A. 
W8 1-04882 


CHLORINE  DIOXIDE  WATER  DISINFEC- 
TION: A  PROSPECTIVE  EPIDEMIOLOGY 
STUDY, 

Health  Effects  Research  Lab.,  Cincinnati,  OH 
G.  E.  Michael,  R.  K.  Miday,  J.  P.  Bercz,  R.  G. 
Miller,  and  D.  G.  Greathouse. 
Archives  of  Environmental  Health,  Vol  36,  No  1, 
p  20-27,  January /February,   1981.  8  Tab,  26  Ref 

Descriptors:  'Disinfection,  'Water  treatment, 
'Public  health.  Chlorine,  Chlorine  dioxide,  Epide- 
miology, Drinking  water. 

Chlorine  dioxide  is  one  of  several  alternate  disin- 
fectants for  drinking  water  currently  being  investi- 
gated which  do  not  produce  trihalomethane  by- 
products. There  have  been  no  previously  reported 
epidemiological  studies  of  communities  served  by 
iitilities  using  chlorine  dioxide  for  water  disinfec- 
tion. The  community  studied  used  chlorine  dioxide 
exclusively  for  disinfection  from  April  to  October, 
and  traditional  chlorine  treatment  during  the 
winter  months.  The  study  population  consisted  of 
198  persons  exposed  to  the  chlorine  dioxide  and  a 
control  population  of  118  persons.  Pre-exposure 
hematologic  and  serum  chemical  parameters  were 
compared  with  test  results  after  115  days  of  expo- 
sure to  the  chlorine  dioxide  treated  water.  Chlorite 
ion  levels  in  the  water  averaged  approximately  5 
ppm  during  the  study  period.  Statistical  analysis  of 
the  data  failed  to  identify  any  significant  exposure- 
related  effects.  The  results  of  this  study  suggest 
that  future  research  of  chlorine  dioxide  disinfection 
should  be  focused  on  high-risk  individuals  suscepti- 
ble to  oxidant  stress,  including  infants  and  persons 
with  glucose-6-phosphate  deficiencies.  (Carroll- 
FRC) 
W8 1-04908 


GUINEA  WORM  DISEASE, 

Center  for  Disease  Control,  Atlanta,  GA. 

D.  R.  Hopkins,  and  W.  H.  Foege. 

Science,  Vol  212,  No  4494,  p  495,  May  I,  1981.  7 

Ref 

Descriptors:  'Drinking  water,  'Developing  coun- 
tries, 'Human  diseases.  Parasites,  Public  health, 
'Guinea  worm  disease,  Water  treatment. 

Preference  should  be  given  to  eradicating  Guinea 
worm  disease,  drancunculiasis,  during  the  Interna- 
tional Drinking  Water  Supply  and  Sanitation 
Decade.  The  disease  is  transmitted  through  drink- 
ing water  and  affects  30  to  40%  of  the  rural 
farmers  and  villagers  in  Africa,  India,  and  the 
Middle  East.  Guinea  worm  is  the  only  disease 
which  can  be  entirely  eliminated  by  substituting 
safe  drinking  water  for  bad.  Within  a  year  after  the 
introduction  of  safe  drinking  water,  recurrent  sea- 
sonal infections  disappear.  The  rural  population 
still  unserved  by  safe  drinking  water  in  the  relevant 
World  Health  Organization  regions  of  Africa, 
Eastern  Mediterranean  countries,  and  Southeast 
Asia  is  about  786  million,  and  only  1.3  to  6.2%  of 
the  unserved  rural  populations  of  these  regions 
need  to  be  reached  with  safe  drinking  water  to 
eliminate  guinea  worm  disease.  (Small-FRC) 
W8 1-04982 
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INVESTIGATION  OF  222RN,  226RA,  AND  U  IN 
AIR  AND  GROUNDWATERS  OF  MAINE, 

Maine  Univ.  at  Orono.  Land  and  Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W8 1-04654 


MICROBIAL  DEGRADATION  OF  KEPONE  IN 
THE  CHESAPEAKE  BAY, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 
For  primary  bibliographic  entry  see  Field  5B 

W8 1-04657 


USER'S  MANUAL  FOR  PREMINING  PLAN- 
NING OF  EASTERN  SURFACE  COAL 
MINING,  VOLUME  5:  MINE  DRAINAGE 
MANAGEMENT  AND  MONITORING, 

Pennsylvania  State  Univ.,  University  Park. 
H.  L.  Lovell,  R.  Parizek,  D.  Forsberg,  D. 
Richardson,  and  A.  Weiner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-206047, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/7-81-022,  March,  1981.  165  p,  59  Fie,  17  Tab 
130  Ref 

Descriptors:  'Coal  mining,  'Strip  mines,  'Mine 
drainage,  'Water  quality  management,  'Water  pol- 
lution prevention,  Monitoring,  Data  acquisition. 
Planning,  Groundwater  movement.  Wastewater 
treatment,  Wells,  Environmental  effects.  Environ- 
mental protection. 

This  volume  is  the  fifth  in  a  series  of  six  reports 
designed  to  provide  the  surface  coal  mining  indus- 
try and  its  regulators  with  a  comprehensive  review 
of  the  best  available  methods  for  extracting  coal 
while  protecting  the  fragile  environment.  This 
volume  provides  a  technical  background  on  which 
to  establish  pragmatic  guidelines  for  making  deci- 
sions regarding  water  quality  management.  Plan- 
ning for  mine  drainage  control  begins  with  the 
accumulation  of  data  during  exploration,  which 
will  include  information  on  the  coal,  overburden, 
preparation,  transport,  storage  of  mined  coal,  coal 
preparation  refuse  disposal,  and  economic  relation- 
ships. The  approaches  to  water  quality  control 
involve  the  control  of  water  movement,  the  nature 
of  the  overburden,  the  control  of  conditions  with 
water  pollution  potential  during  active  mining,  the 
use  of  settling  ponds,  the  treatment  of  waters  to 
meet  effluent  standards,  and  the  development  of 
water  storage  areas  as  an  alternative  to  direct 
release.  A  number  of  experimental  techniques  are 
available  for  treating  surface  mine  waters.  They 
include:  ion  exchange;  reverse  osmosis;  use  of  soil 
as  a  renovation  medium;  application  of  sewage 
sludge  and  effluents;  use  of  limestone  barriers;  use 
of  water  storage  areas;  use  of  connector  wells  to 
control  groundwater;  and  use  of  connector  wells 
to  dispose  of  polluted  groundwater.  Monitoring  is 
required  during  all  phases  of  mine  planning, 
mining,  and  restoration  and  should  include  meas- 
urements of  groundwater  levels,  streamflow,  water 
quality,  erosion,  siltation,  and  changes  in  surface 
water  levels.  (Brambley-SRC) 
W8 1-04691 


PROPOSED  GEOUND  WATER  PROTECTION 
STRATEGY, 

Environmental    Protection   Agency,    Washington, 
DC.  Office  of  Drinking  Water. 
Report,  November,  1980.  61  p,  2  Tab. 

Descriptors:  'Water  quality  control,  'Ground- 
water pollution,  'Water  pollution  control,  'Water 
pollution  prevention.  Groundwater  management. 
Public  health.  Public  participation.  State  jurisdic- 
tion. Groundwater  classification. 

There  is  growing  evidence  that  groundwater,  a 
resource  that  has  always  been  considered  relatively 
pollution  free,  is  widely  contaminated.  The  nature 
of  that  contamination  may  pose  significant  public 
health  problems  and  threaten  critical  ecological 
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systems.  Given  the  far-reaching  aspects  of  the 
problem,  this  groundwater  protection  strategy  is 
being  developed  with  broad  public  debate  and 
participation.  The  proposed  goal  for  the  strategy  is 
to  assess,  protect,  and  enhance  the  quality  ot 
groundwater  to  the  levels  necessary  for  current 
ind  projected  future  uses  and  for  the  protection  ot 
the  public  health  and  significant  ecological  sys- 
tems This  goal  recognizes  that  all  groundwater  is 
not  of  the  same  value.  The  goal  is  primarily  pre- 
ventive, rather  than  curative.  The  management 
approach  proposed  in  this  strategy  includes  four 
key  elements:  state  groundwater  protection  strate- 
gies to  be  developed  by  the  states;  groundwater 
classification;  minimum  national  requirements  tor 
selected  high  priority  problems;  and  EPA  adminis- 
trative action.  There  are  four  types  of  technical 
requirements  which  are  expected  to  be  used  exten- 
sively under  this  strategy:  siting  practices,  best 
management  practices,  technology-based  or  ettlu- 
ent  standards,  and  performance  standards.  (Moore- 
SRC) 
W8 1-04700 

SELECT  TOPICS  IN  STORMWATER  MAN- 
AGEMENT PLANNING  FOR  NEW  RESIDEN- 
TIAL DEVELOPMENTS, 

Meta  Systems,  Inc.,  Cambndge,  MA. 
R.  Berwick,  M.  Shapiro,  J.  Kuhner,  D.  Luecke, 
and  J.  J.  Wineman.  .     ,  ,  r 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-187479, 
Price  codes:  AlO  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-013,  March,  1980.  221  p,  30  Fig,  22  Tab, 
86  Ref,  5  Append. 

Descriptors:  *Storm  runoff,  *Water  pollution  con- 
trol 'Housing,  *Model  studies,  'Mathematical 
models,  'Cost  analysis,  Roads,  Political  aspects, 
Storm  water.  Construction,  Paving,  Surface 
runoff. 

It  is  expected  that  a  substantial  proportion  of  the 
nation's  housing  stock  in  the  year  2000  will  have 
been   constructed   over   the   next   20   years.   The 
manner  in  which  these  new  units  are  designed, 
constructed,  and  maintained  will  be  an  important 
factor  in  the  contribution  of  the  residential  sector 
to  the  nation's  environmental  quality.   Areas  of 
research  undertaken  in  this  study  included:  the 
evaluation  of  pollutant  accumulation  and  washoff 
data;    development    of   production    functions    for 
stormwater  management  measures;   formation  of 
single  stochastic  models  for  stormwater  manage- 
ment; estimation  of  cost  models  for  control  meas- 
ures;'and  evaluation  of  institutional  and  political 
problems  in  implementing  non-conventional  con- 
trol measures.  Analysis  of  existing  data  on  street 
surface   accumulation   and   washoff  suggests   the 
modification  of  functional   forms  and   parameter 
values  in  models  such  as  STORM  and  SWMM. 
Porous  pavement  was  the  single  most  effective 
control  measure  of  those  considered,  but  altering 
subdivision  layout  was  an  equally  effective  ap- 
proach. Investigation  into  the  institutional  aspects 
of  innovative  stormwater  controls  identified  sever- 
al factors  as  important  in  the  acceptance  of  innova- 
tion; strength  of  the  housing  market;  professional- 
ism and  technical  expertise  in  government;  and  city 
size  and  geographic  region.  (Moore-SRC) 
W8 1-04701 


RESTORATION  OF  MEDICAL  LAKE, 

JACA  Corp.,  Fort  Washington,  PA. 
Environmental  Protection  Agency  Capsule  Report 
EPA-625/2-80-025,  August,   1980.   16  p,  9  Fig,  3 
Tab. 

Descriptors:  'Eutrophic  lakes,  'Medical  Lake, 
'Washington,  'Lake  restoration,  'Phosphorus  re- 
moval, 'Alum,  Chemical  precipitation,  Chloro- 
phyll, Opacity,  Costs,  Recreation. 

Medical  Lake,  in  eastern  Washington  State,  was 
eutrophic,  and  contained  0.3  ppm  of  phosphorus. 
The  lake  has  a  small  drainage  area  and  no  surface 
inputs,  so  chemical  precipitation  by  alum  was  se- 
lected as  the  most  appropriate  and  economical 
restoration  method.  Laboratory  tests  indicated  that 
an  alum  concentration  of  150  mg/1,  applied  as  a 


liquid  slurry,  was  necessary  to  achieve  the  required 
87%  reduction  of  orthophosphorus.  The  alum  was 
applied  from  barges  over  a  period  of  a  month,  until 
935  metric  tons  had  been  applied.  Monitonng  ot 
phosphorus  and  chlorophyll  concentrations  and 
Secchi  disk  visibilities  throughout  the  program 
showed  that  post-treatment  total  phosphorus  con- 
centrations were  below  0.1  ppm,  chlorophyll  con- 
centrations were  reduced  significantly,  and  Secchi 
disk  visibilities  improved.  The  total  cost  for  the 
program  was  $239,000  and  the  lake  is  now  suitable 
for  recreational  uses.  (Brambly-SRC) 
W8 1-04708 

AN  ASSESSMENT  OF  ECONOMIC  BENEFITS 
OF  28  PROJECTS  IN  THE  SECTION  314 
CLEAN  LAKES  PROGRAM.  ^.  „  ^„ 

For  primary  bibliographic  entry  see  Field  6B. 
W8 1-047 16 

AN   OVERVIEW   OF   IN-LAKE   TREATMENT 
TECHNIQUES  FOR  WATER  QUALITY  MAN- 
AGEMENT, „  „,         r^     1* 
Illinois  State  Water  Survey,  Peoria.  Water  Quality 
Section. 

For  primary  bibliographic  entry  see  Field  IH. 
W8 1-04729 

IN-LAKE  CONTROL  OF  NUISANCE  VEGETA- 
TION- A  REVIEW  OF  EIGHT  PROCEDURES, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

G.  D.  Cooke.  „     ,       . 

In-  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  43-55. 
20  Ref. 

Descriptors;  'Lake  restoration,  'Eutrophication, 
♦Dredging,  'Lake  sediments,  'Algal  growth,  Eu- 
trophic lakes.  Aquatic  weeds.  Phosphorus  remov- 
al. Aeration,  Precipitation,  Sediment  control.  Re- 
habilitation. 

Several  techniques  for  restoring  lakes  are  known, 
and  each  can  provide  long-term  relief  from  symp- 
toms, following  diversion,  if  properly  selected  and 
applied.  Eutrophication  causes  excessive  biological 
production     and     decreased     lake     or    reservoir 
volume.  Improvement  is  possible  if  the  sources  ot 
plant  nutrients  and  silt  are  controlled.  Following 
this,  both  rooted  plants  and  nuisance  algae  may  be 
limited     by     restricting     light,     preventing     their 
growth  by  physical  barriers  or  cutting,  and  con- 
trolling the  recycling  of  nutrients  from  storage  in 
lake    sediments.    Lake    restoration    cannot    treat 
symptoms  alone,  but  must  include  land  manage- 
ment to  control  sources  of  the  problem  and  in-lake 
manipulations  to  give  long-term  control  of  plant 
growth.  In-lake  restoration  methods  reviewed  in 
this    report    are:    sediment    removal    (dredging), 
aquatic  plant  harvesting,  sediment  covering  to  con- 
trol nutrient  release  of  rooted  plant  growth,  lake 
level    drawdown,    aeration/circulation,    dilution/ 
Hushing,     phosphorus     precipitation/inactivation, 
and  biological  controls.  The  report  concludes  that 
it  is  possible  to  prevent  eutrophication  of  real  lakes 
by  planning  the  development  before  the  lake  is 
built,  and  that  most  lakes  can  be  restored  to  a 
useful  condition  that  refiects  the  desired  activities 
of  its  users.  An  adequate  lake  management  plan 
may  require  resources  and  time,  but  it  will  also 
give  lasting  control  of  eutrophication.  (Garrison- 
Omniplan) 
W8 1-04730 


In  many  situations  oil  pollution  of  water  exists 
where  the  oil  is  dispersed  in  droplets  of  such 
minute  size  that  bulk  or  stratified  oil  separation 
techniques  are  ineffective.  As  a  process,  this  inven- 
tion, applied  illustratively  to  coalescing  minute 
droplets  of  oil  dispersed  in  water,  comprises  the 
steps  of  first  ingesting  the  mixture  liquids  into  an 
oleophilic  three-dimensioned  network  or  matrix 
preferably  having  small  open  cells  or  pores  pre- 
dominantly of  approximately  the  same  size;  sec- 
ondly holding  the  ingested  mixture  in  the  matrix 
pore  spaces  under  quiescent  (i.e.,  substantially  mo- 
tionless) conditions  for  a  time  period  which  allows 
gravity  settling  of  the  oil  droplets  onto  the  pore 
surfaces  where  they  will  coalesce  together  with 
the  aid  of  the  oleophilic  properties  of  those  sur- 
faces- transporting  the  ingested  mixture  to  a  dis- 
charge point  preferably  during  the  holding  penod 
just  described;  and  finally  purging  the  matrix  of  the 
water  and  coalesced  oil  at  such  discharge  point. 
The  matrix  formed  as  an  endless  belt  is  moved 
circuitously.  The  matrix  belt  or  band  is  of  a  resil- 
iently  compressible  open-pore  polymeric  or  similar 
'foam'  material.  Purging  it  of  liquids  is  accom- 
plished by  squeezing.  Reexpansion  of  the  matrix  as 
it  reenters  the  body  of  mixture  causes  it  to  ingest 
more  mixture  to  start  another  operating  cycle. 
(Sinha-OEIS) 
W8 1-04737 

APPARATUS     FOR    DEIONIZING    LIQUIDS 
WITH  ION  EXCHANGE  RESINS, 

For  primary  bibliographic  entry  see  Field  5F. 

W81-04739 


APPARATUS  FOR  COALESCING, 

Marine  Construction  and  Design  Co.,  Seattle,  WA. 

(Assignee). 

J.  L.  McGrew.  ^.       ^   „   „ 

U.S.   Patent   No  4,220,544,    14  p,   9  Fig,   6   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol   998,   No    1,   p   227-228,   September   2,    1980. 

Descriptors;  'Patents,  'Oil  pollution,  'Water  pol- 
lution treatment,  'Water  quality  control.  Separa- 
tion techniques.  Coalescence,  Immiscibility,  Equip- 
ment. 


METHOD  FOR  DISINFECTING, 

Sterling  Drug  Inc.,  New  York.  (Assignee). 
H  Egeensperger,  W.  Beilfuss,  and  W.  Zerling. 
US.   Patent   No  4,221,660,   5   p,   2  Tab,   7   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,   No  2,  p  613-614,   September  9,   1980. 

Descriptors:  'Patents,  'Water  treatment,  'Industri- 
al water,  'Disinfection,  Water  purification.  Water 
quality  control.  Bacteria. 

The  invention  relates  to  a  method  for  disinfecting 
aqueous  systems  contaminated  with  bacteria  and/ 
or  fungi,  e.g.,  industrial  water  circulation  systems. 
It  has  now  been  discovered  that  stable,  solid  organ- 
ic percarboxylic  acids  which  have  solubility  m 
water  not  in  excess  of  about  1%  are  released 
slowly  over  a  long  period  of  time  into  aqueous 
systems  with  which  they  are  placed  in  contact, 
resulting  in  antimicrobial  activity  of  long  duration 
in  such  aqueous  systems.  There  is  also  provided  a 
method  for  disinfecting  a  material  contaminated 
with  bacteria  and/or  fungi.  When  brought  into 
contact  with  water  or  an  aqueous  system  to  be 
disinfected,  some  of  the  excess  solid  aromatic  per- 
carboxylic acid  of  the  formula  disclosed,  is  dis- 
solved, thus  providing  efficient  disinfection  of  the 
water  or  aqueous  system.  (Sinha-OEIS) 
W8 1-04749 

SOME  CONSIDERATIONS  IN  THE  RESTORA- 
TION AND  PRESERVATION  OF  LAKES, 

Illinois  State  Water  Survey,  Urbana. 
K.  P.  Singh.  „     ,  ■    . 

In;  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p  21-27. 

Descriptors;  'Lakes,  'Lake  restoration,  Lake  sedi- 
ments. Water  storage.  Sediment-water  interfaces, 
Soil  erosion,  Erosion  control.  Slope  degradation. 
Structural  engineering,  Weirs,  Dams. 

A  new  strategy  is  needed  to  make  lakes  environ- 
mentally more  acceptable  and  physically  viable. 
Lake  restoration  uses  short-term  measures  for 
quick  results,  followed  by  long-term  measures  for 
preservation.  Restoration  has  3  main  categones; 
revitalizing  storage,  structural  safety,  and  optimal 
lake  operation.  Revitalizing  storage  can  be  accom- 
plished either  by  dredging  or  by  raising  the  dam. 
For  dredging,  equipment,  location,  and  disposal  or 
use  of  material  must  be  considered.  To  increase 
storage  by  raising  the  dam,  considerations  include 
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Group  5G— Water  Quality  Control 

dam  safety,  hydraulic  and  structural  adequacy  of 
spillways  and  stilling  basing,  and  economical  modi- 
fications. A  structural  inspection  program  must  be 
established.  Structural  failure  can  cause  a  flood 
peak  from  1  to  1.5  times  the  probable  maximum 
flood  (PMF).  Failure  under  PMF  conditions  can 
cause  a  flood  wave  from  2  to  2.5  times  the  PMF. 
Lake  preservation  can  be  accomplished  by  reduc- 
ing sediment  input,  improving  lake  operation  to 
reduce  sediment  trapped  in  the  lake,  reducing 
shoreline  erosion,  and  improving  water  quality. 
The  Universal  Soil  Loss  Equation  estimates  soil 
loss  potential.  The  actual  ratio  of  sediment  inflow 
to  potential  soil  loss  is  about  0.25  to  0.30  for  five 
Illinois  lakes.  Sources  of  sediment  must  be  deter- 
mined and  erosion  controlled.  Detention  weirs  can 
also  reduce  sediment.  Research  is  needed  regard- 
ing the  bond  between  contaminants  and  soil  parti- 
cles to  estimate  the  probability  of  separation  at 
various  stress  levels.  Water  quality  can  be  im- 
proved by  installing  multi-level  intakes  to  draw  off 
water  with  higher  levels  of  dissolved  oxygen. 
Shoreline  erosion  can  be  reduced  by  removing 
submerged  vegetation  and  protection  critical  areas. 
(Atkins-Omniplan) 
W8 1-04752 


THE  CLEAN  LAKES  PROGRAM, 

Illinois  Environmental  Protection  Agency,  Spring- 
field. Div.  of  Water  Pollution  Control. 
D.  F.  Sefton. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p  165- 
179,  18  Ref,  6  Append. 

Descriptors:  *Lakes,  *Lake  classification.  Adminis- 
trative agencies,  *Water  quality  control.  Public 
waters.  Cost  allocation.  Cost  sharing.  Government 
supports,  Public  benefits,  Environmental  effects, 
Financial  feasibility,  Lake  restoration,  •Illinois. 

One  goal  of  the  Illinois  Environmental  Protection 
Agency  (EPA)  is  a  comprehensive  program  to 
protect,  manage,  and  reclaim  Illinois  lakes.  In  1977, 
under  the  Section  208  Program,  353  lakes  were 
assessed.  In  1979,  a  more  quantitative  assessment  of 
64  lakes  was  undertaken.  Sample  parameters  and 
preservation/analysis  methodologies  are  provided. 
The  1980  Ambient  Lake  Monitoring  Program  es- 
tablishes baselines  and  defines  trends  in  lake  water 
quality,  and  identifies  new  or  existing  problem 
areas.  The  pilot  Volunteer  Lake  Monitoring  Pro- 
gram will  allow  citizens  to  learn  about  lakes/lake 
management  and  also  provide  baseline  information 
that  would  not  otherwise  be  gathered,  due  to  limit- 
ed resources.  The  Clean  Lakes  Program  deter- 
miiies  lake  water  quality  problems,  examines  alter- 
natives for  improving  water  quality,  and  imple- 
ments these  alternatives.  The  USEPA  has  specific 
regulations  for  administering  the  Program  and  has 
established  three  types  of  assistance:  lake  survey 
and  classification,  Phase  1  diagnostic/feasibility 
study,  and  Phase  2  implementation  awards. 
Awards  are  for  publicly-owned  freshwater  lakes 
and  are  only  made  to  state  agencies.  Phase  I 
awards  are  up  to  $100,000  and  require  a  30%  non- 
federal cost  share.  Phase  2  awards  require  a  50% 
non-federal  share.  These  awards  are  not  contingent 
upon  one  another.  The  Illinois  EPA  applies  for  the 
funds  and  administers  the  program.  In  July  1980, 
the  Illinois  EPA  received  a  one-time  federal  grant 
of  $100,000  (70%  federal,  30%  state)  to  develop 
the  state's  lake  classification  and  priority  ranking. 
It  also  received  awards  for  three  Phase  1  diagnos- 
tic/feasibility study  projects  in  July  1980  totaling 
$104,650.  The  program  needs  public  support  to 
succeed.  (Atkins-Omniplan) 
W8 1-04761 


ILLINOIS  STATE  LAKE  MANAGEMENT  PRO- 
GRAM, 

Illinois  Dept.  of  Conservation,  Springfield.  Div.  of 
Fisheries. 
P.  J.  Paladino. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p  180- 
190,  3  Fig,  2  Tab,  I  Append. 


Descriptors:  *Water  resources  development, 
*Lakes,  'Ponds,  *Water  management.  Water  re- 
sources institutes,  Artificial  lakes.  Fish  populations. 
Fisheries,  Fish  management.  Research  priorities, 
•Illinois. 

The  goal  of  the  Illinois  State  Lake  Management 
Program  is  the  protection,  enhancement,  and  utili- 
zation of  the  State's  aquatic  life  and  its  habitat.  The 
program  is  a  separate  section  of  the  Illinois  Depart- 
ment of  Conservation  (IDOC),  Division  of  Fisher- 
ies. The  IDOC  manages  82,920  lakes  and  ponds,  of 
which  95%  (67%  by  water  acreage)  are  man- 
made.  The  Management  Program  has  four  fishery 
regions  which  are  subdivided  into  17  fishery  man- 
agement districts  ranging  in  size  from  two  to  eight 
counties.  Water  areas  are  prioritized  according  to 
ownership  classification.  The  majority  of  field 
management  occurs  on  state  and  public  water  and 
involves  intensive  monitoring  of  fish  populations, 
limited  aquatic  vegetation  control,  fish  harvest  esti- 
mates, and  control  of  undesirable  fish  species.  Or- 
ganizational, commercial,  and  private  water  users 
receive  limited  actual  field  management;  however, 
a  good  deal  of  consultative  management  is  pro- 
vided annually.  The  Division  of  Fisheries  has 
many  publications  directed  toward  private  pond 
owners.  The  Division  has  also  funded  research  to 
develop  new  management  capabilities  and  has  been 
involved  with  inland  lake  renewal  and  watershed 
management  programs.  In  addition  to  formal  re- 
search projects,  the  State  Lake  Program  conducts 
a  variety  of  management  investigations  each  year. 
(Atkins-Omniplan) 
W8 1-04762 


BIOMANIPULATION  AND  LAKE  RESTORA- 
TION ON  STATE  WATERS  IN  ILLINOIS, 

Illinois  Dept.  of  Conservation,  Spring  Grove. 
G.  Erickson. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  n  191- 
195,  1  Ref  '^ 

Descriptors:  *Fish  management,  'Lakes,  *Fish 
populations,  *Aquatic  plants,  Aquatic  habitats. 
Lake  basins,  Rotenone,  Rehabilitation,  Turbidity, 
Sedimentation,  Eutrophication,  Aeration,  Particu- 
late matter.  Pollutants,  ♦Illinois,  *Lake  restoration. 

Water  quality  and  aquatic  habitat  are  critical  in  the 
long-term  management  of  a  sports  fishery.  Most 
species  of  fish  in  a  management  program  are  intol- 
erant of  low  dissolved  oxygen,  high  carbon  diox- 
ide, and  high  turbidity.  Water  temperature,  nutri- 
ents, and  sunlight  affect  the  primary  production  of 
algae— the  food  supply  for  these  fish.  High  turbi- 
dity caused  by  bottom  feeding  fish  reduces  primary 
productivity.  Use  of  the  fish  toxicant  rotenone,  an 
organic  compound,  has  resulted  in  five-  to  eight- 
fold improvements  in  water  clarity.  Most  of  the 
state-owned  lakes  are  manmade  and  vulnerable  to 
watershed  disturbances,  such  as  from  row  crop 
farming.  Sedimentation  affects  many  trophic  levels 
displacing  benthic  organisms,  forcing  out  or  bury- 
ing aquatic  vegetation,  and  eliminating  forage. 
Contaminants  adhering  to  silt  particles  include  nu- 
trients, herbicides,  insecticides,  and  heavy  metals. 
Sedimentation  usually  causes  high  nutrient  levels 
and  excessive  biological  production,  prime  condi- 
tions for  algal  blooms,  and  subsequent  fishkills. 
Aeration  allows  carbon  dioxide  to  escape,  but  is 
only  a  short-term  measure.  The  Department  of 
Conservation  is  working  with  landowners  to  pro- 
tect/restore their  land.  The  voluntary  Lake  Le- 
Aqua-Na  Project  involved  streambank  stabilization 
and  stream  corridor  fencing  for  watershed  man- 
agement. The  Frank  Holton  State  Park  Project  is 
another  effort  at  protection/restoration,  half  of 
which  ($927,000)  is  funded  by  the  Clean  Lakes 
Program.  Sportfishing  is  second  only  to  swimming 
in  outdoor  recreation  in  Illinois;  therefore,  to  main- 
tain optimum  levels  of  primary  productivity  for 
fish  production,  it  is  necessary  to  maintain  produc- 
tive waters.  (Atkins-Omniplan) 
W8 1-04763 


EFFECTS  OF  DECHLORINATION  ON  EARLY 
LIFE  STAGES  OF  STRIPED  BASS  (MORONE 
SAXATILIS), 


Academy   of  Natural    Sciences   of  Philadelphia, 
Benedict,  MD.  Benedict  Estuarine  Research  Lab 
L.  W.  Hall,  Jr.,  D.  T.  Burton,  W.  C.  Graves,  and 
S.  L.  Margrey. 

Environmental  Science  and  Technology,  Vol  15 
No  5,  p  573-578,  May,  1981.  5  Tab,  32  Ref 

Descriptors:  Chlorination,  *Residual  chlorine, 
♦Sulfur  dioxide,  ♦Bass,  Fish,  Juvenile  growth  state! 
Estuarine  environment.  Larvae,  Eggs,  Fish  eggs, 
Sulfur  compounds.  Water  pollution  effects.  Toxic- 
ity, ♦Dechlorination,  Chlorine. 

Sulfur  dioxide  dechlorination  reduced  toxicity 
from  residual  chlorine  to  striped  bass  (Morone 
saxatilis)  at  exposure  periods  less  than  36  hours  for 
eggs  and  less  than  96  hours  for  larvae.  These  stages 
of  striped  bass  occur  in  estuaries  where  chlorinated 
industrial  effluents  are  discharged.  Mortalities  to 
larvae  in  estuarine  water  were  as  follows:  total 
residual  chlorine  (concentration  0.06  mg  per  liter) 
96  hours,  75%;  (concentration  0.13  to  2.00  mg  per 
liter)  12  hours  and  less,  100%;  sulfur  dioxide  (con- 
centration 0  to  2  mg  per  liter)  36  hours,  1  to  10%; 
96  hours,  I  to  29%;  dechlorinated  mixture  (zero 
total  residual  chlorine  with  0  to  2  mg  per  liter  S02) 
36  hours,  2  to  7%  and  96  hours,  6  to  39%.  (Cassar- 
FRC) 
W8 1-04887 


TECHNOLOGY-BASED  EFFLUENT  STAND- 
ARDS: THE  U.S.  CASE, 

Bowdin  Coll.,  Brunswick,  ME.  Dept.  of  Econom- 
ics. 

A.  M.  Freeman,  III. 

Water  Resources  Research,  Vol  16,  No  I  p  21-27 
February,  1980.  1  Tab,  9  Ref 

Descriptors:  'Standards,  'Effluents,  Water  pollu- 
tion control.  Planning,  Design  standards.  Water 
quality  standards.  Specifications,  Decision  making. 
Management,  Administrative  decisions. 

The  use  of  technology  as  the  basis  for  setting 
effluent  and  emission  standards  for  air  and  water 
pollution  control  is  discussed.  Technology-based 
effluent  and  emission  standards  refer  to  quantita- 
tive limits  placed  on  all  dischargers,  where  the 
quantities  are  determined  by  reference  to  the  avail- 
able technology  defined  in  terms  of  what  is  practi- 
cal, possible,  or  achievable.  Procedures  used  by  the 
EPA  in  establishing  standards,  issues  involved  in 
their  implementation,  and  the  economic  conse- 
quences of  these  decisions  are  considered.  Tech- 
nology based  standards  are  shown  to  have  com- 
plexities of  their  own  and  to  involve  difficult  judg- 
ment about  technology,  feasibility  and  the  degree 
to  which  cost  and  benefit  considerations  should 
influence  standard  setting.  Standards  arrrived  at 
through  considerations  of  available  technology  are 
not  necessarily  easier  to  implement  than  are  other 
strategies.  However,  other  approaches  to  environ- 
mental policy  determinations  are  also  difficult. 
(Baker-FRC) 
W8 1 -04927 


APPLICATION  OF  PREDATOR-PREY 

MODELS  TO  DISINFECTION, 

Rensselaer  Polytechnic  Inst.,  Troy,     Y. 

C.  N.  Haas. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  378-386,  March,  1981.  2  Fie,  2 

Tab,  15  Ref 

Descriptors:  'Disinfection,  'Mathematical  models, 
♦Population  dynamics.  Kinetics,  Predation,  Predic- 
tion, Chlorination,  Water  pollution  effects. 

Previously  developed  mathematical  models  of  the 
dynamics  of  predator-prey  relationships  assumed 
batch  cultures  with  predator  and  prey  growth  rates 
and  used  first  order  kinetics.  Later  refinements 
extended  these  models  to  include  the  case  of  a 
complete  mix  continuous  flow  culture.  This  paper 
discussed  the  extension  of  these  kinetic  models  for 
the  case  of  a  batch,  or  a  plug  flow,  predator-prey 
system  interacting  under  the  influence  of  an  inhibi- 
tory compound  such  as  a  disinfectant.  The  assump- 
tions used  for  model  development  are  presented 
and  the  essential  features  of  the  model  are  dis- 
cussed. The  model   Can  be  applied  to  microbial 
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dynamics  in  potable  water  distnbution  systems 
under  the  influence  of  disinfectant  residuals,  m 
wastewater  disinfection  contactors,  m  receivmg 
streams  under  the  influence  of  effluents  with  no 
disinfectant  residual,  and  in  receivmg  streams 
under  the  influence  of  effluents  containing  disinfec- 
tant residuals.  Application  of  the  model  in  each  ot 
these  situations  is  described.  (CarroU-FRC) 
W8 1-04952 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

OPTIMAL     MIX     OF     ADJUSTMENTS     TO 

Purdue  Univ.,  Lafayette,  IN.  School  of  Industrial 

Design.  r-  u  ;■  * 

For  primary  bibliographic  entry  see  Field  4A. 
W81-04659 

WATER  RESOURCES  PLANNING  FOR  IRRI- 
GATION SYSTEMS, 

Technical  Univ.  of  Prague  (Czechoslovakia). 
M.  Holy,  and  Z.  Kos.  ,,  ,  .    x,     -,    „ 

Water  Supply  and  Management,  Vol  5,  No  2,  p 
195-200,  1981.  ITab,  6Ref. 

Descriptors:  'Irrigation  design,  'Systems  analysis, 
•Water  resources  development.  Optimization, 
Water  demand.  Project  planning.  Agriculture. 

The  effective  planning  of  water  resources  for  irri- 
gation is  possible  by  applying  the  methods  of  sys- 
tems sciences  within  the  framework  of  water  man- 
agement systems.  Basic  factors  which  must  be 
known  are  the  development  of  farmland  to  be 
serviced  and  the  water  demand  and  utilization 
Irrigation  is  a  sub-system  of  general  agricultural 
production  systems  and  also  of  water  management 
systems.  Models  of  irrigation  systems  must  consid- 
er the  impacts  of  agricultural  production  and  water 
management.  Scientific  methods  applied  m  the  de- 
cision-making process  of  irrigation  systems  and  the 
planning  of  irrigation  systems  are  being  developed 
continuously.  Short-term  and  long-term  control 
must  also  be  planned.  Thus,  the  development  of  an 
area,  including  human,  technical,  and  economic 
development,  must  be  considered  when  planning 
an  irrigation  system.  (Small-FRC) 
W81-04782 

PHYSICAL  MODELS  AND  PILOT  OPER- 
ATION IN  TREATMENT  PLANT  DESIGN, 

New  South  Wales  Univ.,  Kensington  (Australia). 
B.W.Gould.  .,,,.,,   X, 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 
2  p  77-79,  81-85,  February,  1981.  3  Fig,  1  Tab,  14 
Ref. 

Descriptors:  *Model  studies,  'Planning,  Math- 
ematical models.  Hydraulic  models,  Structural 
models,  Hydrologic  models.  Analog  models.  Com- 
puter models.  Model  testing,  'Design  criteria, 
'Water  treatment  facilities. 


Models  may  be  used  during  the  design  phase  of  a 
water  treatment  plant  to  choose  between  differing 
proposals.  Models  may  also  prove  helpful  in  identi- 
fying and  understanding  problems  which  may  have 
arisen  during  the  operation  of  a  plant.  In  deciding 
what  type  of  model  to  use,  the  engineer  must 
identify  the  interplaying  factors  significant  to  the 
need  for  the  study.  If  the  study  is  one  of  flow, 
aerodynamic  models  may  be  of  use,  as  they  are 
more  convenient  to  build  and  have  other  advan- 
tages. In  cases  where  the  mathematics  are  well 
understood  but  hard  to  analyze,  an  analog  model 
may  be  used.  Hydraulic  scale  models  are  used  to 
study  problems  which  would  be  difficult  to  solve 
by  theory  alone  and  to  check  theoretical  solutions. 
Studies  concerned  with  sedimentation  problems 
begin  with  the  selection  of  material  to  serve  as  a 
substitute  sediment  that  will  react  similarly  in  sedi- 
mentation, in  inducing  density  currents,  in  turbu- 
lent intermixing,  and  in  concentration  velocity  re- 
lationships.   The   cost    of  a    model    will    largely 


depend  on  the  accuracy  to  which  it  is  constructed 
and  the  scale  adopted.  In  some  cases  when  the  time 
comes  for  testing,  pilot  (full-scale)  testing  will  be 
essential,  as  some  processes  in  treatment  are  not 
judged  amenable  to  testing  on  a  reduced  scale 
model  Three  such  situations  are  flocculation  in  a 
sludge  blanket,  shallow  depth  sedimentation,  and 
filtration  using  water  and  floe  of  the  type  expected 
to  be  present  in  the  prototype.  (Baker-FRC) 
W81-04882 

RECREATION  AND  RIVER  TYPE:  SOCIAL- 
ENVIRONMENTAL  RELATIONSHIPS, 

Vermont  Univ.,  Burlington.  School  of  Natural  Re- 
sources. 

R.  E.  Manning,  and  C.  P.  Cialh  t    „  mo 

Environmental  Management,  Vol  5,  No  2,  p  109- 
120,  1981.  4  Fig,  5  Tab,  17  Ref. 

Descriptors:  'Recreation,  'Rivers,  River  classifica- 
tion River  systems.  Public  opinion,  Attitudes, 
Management  planning.  Planning,  Environment, 
Social  aspects.  Social  needs,  Vermont. 

The  relationship  between  outdoor  recreation  activ- 
ity and  the  resource  base  upon  which  it  is  carried 
out  is  only  partially  understood.  Perhaps  the  least 
understood  aspect  of  the  recreation-resource  rela- 
tionship is  knowledge  about  the  way  recreationists 
use  and  perceive  various  environmental  resource 
bases.  This  study  examined  recreation  use  on  a 
diverse  river  system  in  Vermont  in  order  to  test 
the  hypothesis  that  recreation  use  patterns  vary 
systematically  by  river  type.  River  segments  were 
classified  into  representative  river  types  through 
application  of  a  two-fold  classification  system.  The 
first  classification  factor,  generalized  geomorpho- 
logy,  defines  and  groups  the  dominant  resource 
bases   of  which   the   rivers   are   compnsed.   The 
second  classification  factor,  cultural  setting,  defines 
the  land  use  and  settlement  patterns  in  which  each 
river  type  is  found.  Significant  differences  were 
found  among  resulting  river  types  with  respect  to 
the  nature  and  intensity  of  recreation  activity,  de- 
sired use  intensity,  and  user  perceived  problems 
and  conflicts.  Based  on  these  findings,  management 
recommendations  were  developed  for  each  nver 
type   It  is  concluded  that  when  both  environmen- 
tal attributes  and  cultural  setting  are  taken  into 
account,  regularities  appear  with  respect  to  the 
way  in  which  river  resources  are  used  and  per- 
ceived by  recreationists.  Further  exploration  and 
expansion  of  such  recreation-resource  relationships 
to  other  activities  and  environments  may  hold  sub- 
stantial implications  for  the  allocation  and  manage- 
ment of  outdoor  recreation  resources.   (Carroll- 
FRC) 
W81-04884 

METHODS  FOR  WATER  SUPPLY  FORECAST- 
ING. .       ,,* 

GKY  and  Associates,  Inc.,  Alexandna,  VA. 
For  primary  bibliographic  entry  see  Field  7B. 
W81-04911 

LINEAR  DECISION  RULE  IN  RESERVOIR 
DESIGN  AND  MANAGEMENT.  6.  INCORPO- 
RATION OF  ECONOMIC  EFFICIENCY  BENE- 
FITS AND  HYDROELECTRIC  ENERGY  GEN- 
ERATION, r  ^  ,  c 
Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  SA. 
W8 1-049 15 
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pret  technical  information  so  that  coordinated 
water  resource  use  in  international  river  basin  de- 
velopments can  be  achieved.  Three  important  dis- 
tinguishing features  of  the  international  planning 
environment  are  identified,  and  their  implications 
for  the  structure  and  content  of  the  proposed  anal- 
ysis approach  are  described.  These  features  are 
that  nations  pursue  distinctive,  noncomparable,  and 
often  multiple  development  objectives,  that  nations 
are  limited  in  their  ability  to  act  autonomously,  and 
that  development  decisions  involve  a  strategic 
choice  to  share  a  common,  scarce  resource  in  the 
presence  of  both  conflicting  and  mutual  interests. 
The  proposed  methodology  is  developed  by  orga- 
nizing these  planning  features  within  a  multilevel 
decomposition  framework  designed  to  guide  na- 
tions in  coordinating  their  planning  decisions.  1  he 
computational  aspects  of  the  proposed  methodolo- 
gy are  discussed,  and  resource  transformatioii 
curves  which  permit  the  concise  presentation  of 
necessary  analytical  information  are  supplied.  The 
proposed  methodology  is  then  applied  to  an  exam- 
ple of  international  iver  basin  planning.  (Baker- 
FRC) 
W8 1-04921 

MULTIOBJECTIVE  OPTIMIZATION  IN 
RIVER  BASIN  DEVELOPMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 
L.  Duckstein,  and  S.  Opricovic. 
Water  Resources  Research,  Vol  16,  No  1,  p  14-2U, 
February,  1980.  1  Fig,  4  Tab,  29  Ref. 

Descriptors:  'River  basin  development,  'Optimiz- 
ation, Water  resources  development,  Systems  engi- 
neering, Planning,  Systems  analysis,  'Cost  analysis. 
Economic  aspects,  Decision  making,  Management, 
Administrative  decisions. 

A  method  of  multiobjective  optimization  in  water 
resources  is  presented  which  integrates  the  cost- 
effectiveness  approach  and  compromise  program- 
ming and  applies  it  to  a  case  study.  Multiobjective 
optimization  consists  in  trading  off  noncommensur- 
able  objectives  within  the  framework  of  a  complex 
and  dynamic  process.  Multiobjective  optimization 
is  performed  at  two  levels:  first,  an  engineermg 
level    which   may   be   labeled   a   decision-making 
phase,  and  second,  a  managerial  level  wherein  the 
solution  is  accepted.  The  engineenng  level  opti- 
mization may  be  performed  by  means  of  a  cost- 
effectiveness  approach  followed  by  the  application 
of  compromise  programming  consisting  of  choos- 
ing a  compromise  solution  located  as  close  as  pos- 
sible  to  an   ideal  but  nonfeasible   solution.   This 
combined  method  is  applied  as  an  example  to  the 
design  of  a  water  resources  system  in  the  Central 
Tisza  River  Basin,  Hungary.  The  proposed  meth- 
odology is  able  to  lead  to  either  one  of  two  ditter- 
ent  decisions  resulting  from  other  studies  of  this 
area  A  brief  discussion  of  possible  approaches  for 
reaching  the  final  choice  of  alternative  systems  is 
given.  Several  approaches  are  possible  for  select- 
ing a  final  alternative,  including  negotiation  be- 
tween the  agencies  representing  the  various  objec- 
tives. (Baker-FRC) 
W81-04928 


A  SYSTEMS  APPROACH  TO  WATER  RE- 
SOURCE ALLOCATION  IN  INTERNATIONAL 
RIVER  BASIN  DEVELOPMENT, 

World  Bank  Group,  Washington,  DC. 

P.  J.  Stone. 

Water  Resources  Research,  Vol  16,  No  1,  p  1-13, 

February,  1980.  14  Fig,  19  Ref 

Descriptors:  'River  basin  development,  'Systems 
analysis,  Water  resources  development,  Systems 
engineering.  International  waters.  Planning. 

Methodology  is  presented  which  will  assist  in  ana- 
lyzing water  resource  systems  to  provide  and  inter- 


ENVIRONMENT,  .  „  ,.  ,  c 

Colorado  Univ.,  Boulder.  Inst,  of  Behavioral  Sci- 
ence. 

Science,  Vol  209,  No  4452,  p  183-190,  July,  1980.  3 
Fig,  55  Ref 

Descriptors;  'Natural  resources,  'Environmental 
quality,  Resources  development.  Resources  man- 
agement, Exploitation,  Risks. 

Resource  management  and  preservation  has  been 
of  increasing  concern  over  the  past  decade,  and 
several  new  avenues  of  approach  have  been  devel- 
oped In  many  studies  the  environment  is  now 
being  viewed  in  a  holistic  framework,  with  a  great- 
er understanding  of  the  interrelatedness  of  the  var- 
ious segments.  A  greater  degree  of  attention  has 
been  given  to  life  support  systems,  that  is,  the 
health  of  the  land  and  its  associated  plants  and 
animals  as  a  basic  fact  in  the  preservation  of  the 
resource  base.  The  range  of  choices  available  to 
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environmental  managers  has  increased  dramatical- 
ly. The  tendency  is  to  rely  less  on  a  single  techno- 
logical fix  and  more  on  a  multiple  mix  of  various 
adjustments  suited  to  the  unique  characteristics  of 
each  physical,  biological,  and  social  configuration 
has  emerged.  The  assessment  of  risk  has  been  re- 
fined significantly.  Methods  for  monitoring  envi- 
ronmental changes  have  advanced,  and  there  is 
increasing  emphasis  on  the  global  network  rather 
than  on  isolated  areas.  (Baker-FRC) 
W8 1-04934 


MONETIZING  BENEFITS  UNDER  ALTERNA- 
TIVE RIVER  RECREATION  USE  ALLOCA- 
TION SYSTEMS, 

Bureau  of  Land  Management,  Moab,  UT. 

For   primary   bibliographic   entry   see   Field   6D. 

W8 1-04935 
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A  CASE  HISTORY  STUDY  TO  DOCUMENT 
THE  EFFECTIVENESS  OF  WATER  USE  EFFI- 
CIENCY RESEARCH, 

New  Mexico  State  Univ.,  Las  Cruces. 

For  primary  bibliographic  entry  see  Field  3F. 

W8 1-04662 


AN  ASSESSMENT  OF  ECONOMIC  BENEFITS 
OF  28  PROJECTS  IN  THE  SECTION  314 
CLEAN  LAKES  PROGRAM. 

Environmental  Protection  Agency  Report  EPA 
440/5-80-081,  September,  1980.  154  p,  1  Fig  3 
Tab,  61  Ref,  3  Append. 

Descriptors:  *Lake  restoration,  *Rehabilitation, 
*Cost-benefit  analysis,  *Water  quality,  Recreation, 
Aesthetics,  Public  health,  Flood  control.  Lake  fish- 
eries. Public  opinion.  Wildlife,  Water  pollution 
control,  Eutrophic  lakes. 

The  Clean  Lakes  Program  became  a  reality  on 
January  6,  1976  with  the  award  of  the  first  grant. 
From  that  date  through  September  30,  1979,  the 
Environmental  Protection  Agency  has  awarded 
105  grants,  totalling  $40,097,110,  for  projects  in  37 
states.  They  include  23  classification  grants,  award- 
ed to  states  to  survey  and  determine  the  condition 
of  their  publicly  owned  lakes,  and  82  grants  to 
state  or  local  agencies  to  study  and  restore  specific 
lakes  with  serious  water  quality  problems.  Benefits 
were  assessed  for  a  28-project  sample  drawn  from 
the  second  group.  The  28  projects,  involving 
$15,349,053  in  Federal  Funds  and  an  approximate- 
ly equal  sum  from  state  and  local  agencies,  are 
producing  benefits  in  twelve  categories:  recreation, 
aesthetics,  flood  control,  economic  development, 
fish  and  wildlife,  agriculture,  property  value, 
public  health,  multiple  use  (commercial  fishing  and 
public  water  supply),  education  and  research  and 
development,  pollutant  reduction,  and  miscella- 
neous items  such  as  resource  recovery  and  reduced 
management  cost.  Many  benefits  could  not  be 
measured  in  monetary  terms,  but  the  present  value 
of  those  which  could  be  measured  is  $127,488,500. 
This  represents  a  return  of  $8.30  per  Federal  dollar 
expended,  or  $4.15  per  total  project  dollar.  The 
successes  of  many  Clean  Lakes  projects  appear  to 
have  been  catalysts  for  other  community  activities, 
some  closely  related  to  environmental  protection 
and  some  not.  At  a  time  when  government  spend- 
ing is  under  continued  public  scrutiny,  and  many 
programs  are  looked  at  with  some  disfavor,  this 
one  seems  almost  universally  popular  with  partici- 
pants. (Moore-SRC) 
W8 1-047 16 


A  REGIONAL  ASSESSMENT  OF  THE  ECO- 
NOMIC AND  ENVIRONMENTAL  BENEFITS 
OF  AN  IRRIGATION  SCHEDULING  SERVICE, 

Economics,    Statistics   and    Cooperative    Service, 

Washington,  DC.   Natural  Resources  Economics 

Div. 

For  primary  bibliographic  entry  see  Field  3F 

W8 1-04722 


OVERVIEWS  OF  THE  ECONOMIC  ASPECTS 
OF  RECLAIMING  A  LAKE, 


Purdue  Univ.,  Lafayette,  IN. 
W.  L.  Miller. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p  114- 
120,  1  Fig,  5  Tab. 

Descriptors:  'Economic  aspects,  *Lake  restora- 
tion, 'Watershed  management,  'Cost-benefit  anal- 
ysis. Rehabilitation,  Dredging,  Erosin  control,  Ex- 
penditures, Evaluation,  Public  benefits.  Social 
benefits.  Sediment  control,  'Indiana. 

The  economic  aspects  of  lake  reclamation  can  be 
grouped  into  those  which  involve  economic  effi- 
ciency and  those  which  involve  equity.  Economic 
efficiency  analysis  includes  determining  the  cost 
and  benefit  of  dredging  and  of  watershed  manage- 
ment, while  analysis  of  the  equity  of  lake  reclama- 
tion requires  determining  who  pays  the  cost  and 
who  receives  the  benefit.  This  report  concludes 
that  these  two  categories  need  to  be  explored 
further  because  they  both  impact  water  quality  and 
storage  capacity  of  lakes.  Watershed  management 
practices  to  reduce  soil  losses  from  watersheds 
include  such  conservation  practices  as  grass  water- 
ways, terraces,  drainage  structures,  sediment 
basins,  channel  stabilization,  crop  rotation,  reduc- 
tion of  row  crops  in  the  rotation,  and  minimum 
tillage  operations  such  as  chisel  plowing,  mainte- 
nance of  surface  residue,  strip  cropping,  and  con- 
tour farming.  Figures  are  provided  showing  that 
the  costs  to  small  farmers  in  the  southern  part  of 
the  state  are  higher  than  to  larger  farmers  in  north- 
ern Indiana.  The  equity  of  reclamation  will  be 
influenced  by  the  source  of  funds  for  conducting 
management  and  dredging  operations  and  by  the 
distribution  of  benefits.  Financial  support  could  be 
provided  by  local,  state  or  federal  government 
units.  Other  aspects  of  equity  to  determine  are: 
how  much  of  the  lake  reclamation  benefits  adja- 
cent land  owners  who  already  stand  to  gain  by 
higher  property  values,  and  what  income  segments 
of  the  population  are  to  bear  the  costs  of  reclama- 
tion. (Garrison-Omniplan) 
W8 1-04756 


A  CASE  STUDY  OF  THE  ECONOMIC  BENE- 
FITS OF  RECLAIMING  A  LAKE:  LAKE  PARA- 
DISE, MATTOON, 

Illinois   Univ.   at  Urbana-Champaign.   Water  Re- 
sources Center. 
S.  R.  Deo. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10/11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p  121- 
125,  1  Tab. 

Descriptors:  'Lake  restoration,  'Rehabilitation, 
'Economic  aspects,  'Cost-benefits  analysis.  Esti- 
mated benefits.  Sediment  control.  Sediment  trans- 
port. Water  supply.  Potassium  compounds,  Public 
benefits.  Fertilizers,  Soil  types,  Topsoil. 

Lake  paradise  is  the  main  source  of  water  for  the 
city  of  Mattoon.  Removing  three  feet  of  sediment 
from  the  lake  at  a  local  rate  of  $1.75  per  cubic  yard 
would  cost  about  $1.5  million.  This  includes  re- 
moving, drying  and  handling  822,800  cubic  yards 
of  sediment.  Potential  benefits  of  this  project  in- 
clude improved  water  supply  in  terms  of  storage 
capacity,  improved  water  quality,  and  reduction  in 
necessary  water  treatment.  Assuming  the  improve- 
ment in  water  quality  reduces  the  need  for  treat- 
ments of  potassium  permanganate  to  three  months 
of  the  year  instead  of  five,  $1,400  could  be  saved 
each  year.  Research  is  underway  to  evaluate  pres- 
ent and  potential  recreation  benefits  at  Lake  Para- 
dise. The  quality  of  recreation  is  likely  to  improve 
rather  than  the  number  of  visits  to  the  site.  For 
example,  at  a  $3.00  value  per  visit  and  an  estimated 
100,000  visits,  a  10%  increase  in  value  as  a  result  of 
improved  water  quality  would  total  $30,000  in 
additional  benefits  per  year.  Estimates  from  other 
studies  show  annual  recreational  benefits  for  simi- 
lar lakes  to  be  $35,000-$50,000.  The  lake  sediment 
itself  benefits  agricultural  and  private  users,  yield- 
ing a  possible  savings  in  fertilizer  costs  of  2,500  per 
year  for  five  years.  The  sediment  can  also  be  sold 
as  topsoil,  yielding  a  one-time  benefit  of  $411,400. 


Improved  water  quality  and  quantity  would  direct- 
ly affect  property  values;  at  Lake  Paradise  ,  where 
the  property  around  the  lake  is  owned  by  the  city, 
such  effects  will  appear  indirectly.  Estimated  total 
benefits  from  this  combination  of  restoration  and 
management  techniques  are  sizable,  and  similar 
plans  are  suggested  for  other  Illinois  reservoirs. 
(Garrison-Omniplan) 
W8 1-04757 


USES  OF  DREDGED  MATERIAL, 

Army   Engineering   Waterways   Experiment   Sta- 
tion, Vicksburg,  MS. 
T.  R.  Patin. 

In:  Proceedngs  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  126- 
132. 

Descriptors:  'Dredging,  'Resources  management, 
'Multiobjective  planning,  'Lake  restoration,  'In- 
stitutional constraints.  Economic  aspects.  Cost- 
benefit  analysis,  Technology,  Wildlife  habitats. 
Sediment-water  interfaces,  Sediment  transport. 
Public  participation.  Soil  aggregates.  Dredged  ma- 
terial uses. 

The  overall  objective  of  the  5-year  (1973-78),  $32.5 
million  federal  Dredged  Materials  Research  Pro- 
gram was  to  develop  productive  uses  of  dredged 
material  as  a  manageable  resource.  Nonwildlife 
uses  of  dredged  materials  are  classified  in  six  cate- 
gories: industrial/commercial,  recreation,  agricul- 
tural, material  transfer,  waterway-related,  and  mul- 
tiple purpose.  Wildlife  use  categories  are  marsh 
development,  terrestrial  habitat  development,  and 
bird  island  or  avian  habitat  development.  This 
report  examines  each  category  and  describes  the 
constraints  on  using  dredged  material  in  each  of 
them.  The  basic  constraints  on  dredged  material 
disposal  and/or  use  are  technical;  socioeconomic, 
in  which  a  sponsor's  cost  may  be  increased  consid- 
erably if  much  land  is  moved;  legal,  including 
federal,  state,  and  local  regulations  regarding  dry 
or  wet  materials,  site  ownership,  and  land-use  reg- 
ulations; and  advance  planning  needs  involving 
public  groups  and  agencies.  Some  of  the  research 
now  being  conducted  includes  the  possible  use  of 
dredged  material  to  reclaim  abandoned  stripmines 
along  the  Illinois  Waterway,  and  mixing  assorted 
soils  and  dredged  material  to  raise  rye  and  barley. 
The  conclusion  is  that  productive  use  of  dredged 
material  is  not  a  new  idea,  that  potential  new  uses 
now  exist,  and  that  unknown  uses  are  possible  to 
match  needs  with  valuable  resources.  (Garrison- 
Omniplan) 
W8 1-04758 


AN  ECONOMIC  ANALYSIS  OF  THE  RECRE- 
ATIONAL BENEFITS  OF  WATER  QUALITY 
IMPROVEMENT, 

Wisconsin  Univ. -Madison.   Dept.   of  Agricultural 
Economics. 
N.  W.  Bouwes,  Sr. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981.  p  133- 
152,  1  Fig,  3  Tab,  16  Ref 

Descriptors:  'Water  resources  development,  'Eco- 
nomic aspects,  'Administrative  decisions,  'Cost- 
benefit  analysis,  'Model  studies,  Cost  analysis, 
Evaluation,  Data  interpretation,  Decision  making. 
Water  quality  standards.  Dissolved  oxygen.  Public 
opinion.  Public  participation.  Water  pollution, 
Waupoca  Lake  District,  'Wisconsin. 

Improved  water  quality  can  lead  to  substantial 
benefits  to  a  community;  however,  a  cost  is  associ- 
ated with  the  achievement  of  these  benefits.  An 
economic  model  is  described  for  use  in  determin- 
ing, for  a  given  water  quality  project,  whether  the 
potential  benefits  justify  the  costs.  The  paper  (1) 
presents  a  theoretical  foundation  on  which  to  build 
an  economic  analysis;  (2)  establishes  a  framework 
by  which  water  quality  can  be  accounted  for  in  the 
model;  (3)  presents  a  model  that  includes  the  essen- 
tial water  quality  variable;  and  (4)  advances  a 
method  for  applying  the  model  in  decision-making 
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stiuations.  As  part  of  the  model  development,  ob- 
jective and  subjective  perceptions  of  water  quality 
improvement  were  studied,  using  the  Lake  Condi- 
tion Index  (LCI)  as  the  objective  measure.  Corre- 
lations between  LCI  results  and  subjective  inter- 
view data  were  low,  but  the  LCI  was  found  to  be 
the  more  reliable  predictor  of  recreational  behav- 
ior The  statistical  model  is  designed  to  (1)  deter- 
mine the  resource  value  of  a  lake  with  current 
water  quality,  and  (2)  predict  the  impact  of  im- 
proved water  quality  on  recreational  users.  (Man- 
tius-Omniplan) 
W81-04759 

RECLAMATION  AND  RECREATION:  THE 
RESIDENTS  PERSPECTIVE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Lei- 
sure Studies. 

J.  Abscher,  and  .  Musser.  . 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  153- 
164,  8  Tab,  1  Ref. 

Descriptors:  'Lakes,  'Lake  restoration.  Public 
opinion,  *Public  participation,  'Recreation 
demand,  Multiobjective  planning.  Outdoor  recrea- 
tion Recreation  facilities.  Public  waters.  Econom- 
ic aspects,  Data  collection.  Water  supply.  Recrea- 
tion participation.  Water  pollution.  Cost-benefit 
analysis,  *Illinois,  Paradise  Lake. 

This  paper  reports  some  of  the  preliminary  results 
of  an  attitude  survey  concerning  the  renewal  of 
Lake  Paradise  near  the  town  of  Mattoon,  Illinois. 
In  a  mailed  questionnaire,  the  residents  were  asked 
their  attitudes  toward  water  resource  projects,  var- 
ious possible  renewal  objectives,  recreation  oppor- 
tunities, environmental  education,  and  funding  as- 
sociated with  the  project.  Respondents  showed  a 
strong  interest  in  water  quality  and  quantity,  con- 
ducting a  renewal  project  at  the  lake,  and  the 
recreational  opportunities  that  would  result.  There 
was  a  strong  statement  of  support  for  environmen- 
tal trails  and  programs  at  Lake  Paradise,  and  for  a 
combination  of  taxes  and  local  business/industry 
involvement  to  pay  for  improvements  at  the  lake. 
The  report  concludes  that  recreation  is  an  impor- 
tant aspect  of  water  resource  management,  but  it  is 
often  over-simplified  in  a  cost/benefit  analysis.  It 
should  also  be  considered  as  a  means  to  amplify 
and  enhance  other  social  aspects  of  resource  plan- 
ning which  are  difficult  to  quantify,  such  as  quality 
of  life,  community  pride,  and  educational  opportu- 
nity. For  example,  the  proposed  golf  course  re- 
ceived a  low  desirability  rating,  while  an  environ- 
mental interpretive  center  received  strong  commu- 
nity support.  This  example  underscores  the  need 
for  public  input  into  recreation  planning  and  the 
resulting  public  support  for  the  projects  selected. 
Recreation  planning  is  seen  as  important  both  in 
tailoring    recreation    opportunities    to    particular 
client  groups  and  as  a  process  that  builds  commu- 
nity  involvement,    pride,    and   other   intangibles. 
(Garrison-Omniplan) 
W8 1-04760 


pumped  storage  facilities.  Feasibility  consider- 
ations are  presented  for  forward  storage  applica- 
tions to  the  Sierra  de  Juarez  crossing  of  the  Rio 
Colorado-Tijuana  aqueduct  in  Northern  Baja  Cali- 
fornia, Mexico,  and  for  certain  aspects  of  the  Teha- 
chapi  crossing  of  the  California  aqueduct.  Forward 
storage  gives  aqueduct  planners  an  additional  di- 
mension for  overall  systems  optimization  and  an 
opportunity  to  reduce  operating  costs.  (Small- 
FRC) 
W81-04783 


FORWARD  STORAGE, 

Instituto  Tecnologico  Regional  de  Tijuana,   San 

Ysidro,  CA.  Centro  Regional  de  Estudios  Gradua- 

dos  e  Investigacion  Tecnologica. 

L.  DeWitte. 

Water  Supply  and  Management,  Vol  5,  No  2,  p 

201-217,  1981.  1  Tab. 

Descriptors:  'Storage,  'Hydroelectric  power, 
'Aqueducts,  Water  conveyance.  Pumped  storage. 
Water  transport,  Energy,  Costs,  Feasiblity  studies, 
Baja  California,  Mexico. 

Forward  storage  is  a  scheme  to  pump  water  for- 
ward and  up  hill  at  higher  rates  during  off-peak 
hours,  provide  for  summit  storage,  and  generate 
power  on  the  down  slope.  Down  slope  power 
generation  can  be  done  during  peak  hours.  Diurnal 
and  weekend  shifts  to  strictly  off-peak  pumping 
necessitates  provisions  for  24-36  hour  forebay  and 
afterbay  pondage.  In  general  such  forward  storage 
schemes  are  more  economical  than  the  combina- 
tion   of   conventional    aqueduct    operations    with 


INFILTRATION/INFLOW  REMOVAL, 

Donnelly,    Conklin,    Phipps    and    Buzzell,    Inc., 

Springfield,  VT. 

For  primary  bibliographic  entry  see  Field  8C. 
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INVESTIGATIONS  INTO  SLUDGE  DEWATER- 
ING  USING  POLYELECTROLYTE  CONDI- 
TIONERS AT  BYBROOK  SEWAGE-TREAT- 
MENT WORKS,  ^       ^     ^ 

Southern  Water  Authority  (England).  East  Kent 
Div. 

Water  Pollution  Control,  Vol  80,  No  1,  p  95-101, 
1981.  3  Tab. 

Descriptors:  'Sludge  drying,  'Poly electrolytes, 
'Sludge  conditioning,  Dewatering,  Wastewater 
treatment,  Wastewater  facilities,  Electrolytes, 
Lime,  Sulfates,  Benefits,  Economic  aspects,  'Cost 
analysis,  Great  Britain. 

The  sludge  dewatering  plant  constructed  as  part  of 
extensions  to  the  Bybrook  sewage  treatment  works 
in  Great  Britain  is  of  conventional  design  for  con- 
ditioning sludge  with  lime  and   copperas.   Soon 
after  the  plant  became  functional,  a  combination  of 
high  labor  costs,  high  costs  associated  with  parts 
replacements,  increasing  chemical  costs,  and  the 
general  brown  appearance  of  everything  that  came 
into  contract  with  copperas  made  it  apparent  that 
alternative  conditioning  agents  should  be  investi- 
gated.  Laboratory  tests  on  samples  of  raw  and 
digested  sludge  carried  out  by  suppliers  of  polye- 
lectrolytes  showed  that  Zetag  57  was  a  suitable 
conditioner.  A  pilot-scale  run  the  sludge  line  pro- 
duced a  satisfactory  cake  after  a  four  hour  period. 
A  series  of  tests  was  then  conducted  to  improve 
the  polyelectrolyte  conditioning  system  and  to  de- 
termine the  cost  effectiveness  while  using  as  much 
of  the  existing  plant  as  possible.  These  tests  showed 
that  the  use  of  polyelectrolyte  as  a  sludge  condi- 
tioner resulted  in  a  reduction  of  chemical  costs,  a 
reduction  in  labor  costs  associated  with  the  prepa- 
ration  of  conditioners,   a  reduction   in   corrosion 
problems,  a  reduction  in  power  costs,  a  reduction 
in  the  number  of  press  cycles  needed  to  treat  a 
given  volume  of  sludge,  increased  sludge  storage 
capacity,  a  reduction  of  administrative  and  financ- 
ing costs,  a  reduction  in  maintenance  costs,  a  re- 
duction in  the  period  required  for  cloth  washing, 
and  generally  improved  appearance  of  buildings 
and  surrounding  areas  due  to  the  absence  of  cop- 
peras.  The  plant  can  easily   be  reconverted   for 
conditioning  with  lime  and  coopperas  if  desired. 
(Carroll-FRC) 
W8 1-04850 


A  SYSTEMS  APPROACH  TO  WATER  RE- 
SOURCE ALLOCATION  IN  INTERNATIONAL 
RIVER  BASIN  DEVELOPMENT, 

Worid  Bank  Group,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6A. 

W81-04921 


MULTIOBJECTIVE  OPTIMIZATION  IN 
RIVER  BASIN  DEVELOPMENT, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
W81-04928 

HEALTH  AND  RESETTLEMENT  CONSE- 
QUENCES AND  OPPOTUNITIES  CREATED 
AS  A  RESULT  OF  RIVER  IMPOUNDMENT  IN 
DEVELOPING  COUNTRIES, 


University  Coll.  of  Swansea  (Wales).  Centre  for 

Development  Studies. 

C.  J.  Barrow. 

Water  Supply  and  Management,  Vol  5,  No  2,  p 

135-150,  1981.  1  Tab,  91  Ref 

Descriptors:  'Artificial  lakes,  'Public  health, 
'Social  impact,  'Developing  countries,  Lakes, 
Social  adjustment.  Human  diseases.  Project  plan- 
ning. 

The  health  impacts  and  social  consequences  of 
man-made  lakes  are  discussed  for  developing  coun- 
tries. Short-term  health  impacts  can  be  caused  by 
construction,  resettlement,  and  population  move- 
ment. Schistosomiasis,  a  disease  associated  with 
stabilization  of  flow,  infects  300  million  people  in 
71  sub-tropical  and  tropical  cuntries.  Impoundment 
may  favor  the  incidence  of  mosquitoes,  blackflies, 
and  tsetse  flies.  Long-term  health  problems  associ- 
ated with  river  development  include  transmission 
of  disease  due  to  weed  growth,  consumption  of 
still  water  fish  infested  with  liver-flukes,  and  popu- 
lation concentrations  which  can  result  in  rodent 
infestations  and  associated  diseases.  Resettlement  is 
one  of  the  least  satisfactory  and  most  costly  aspects 
of  creating  man-made  lakes.  It  tends  to  be  hurried 
and  beset  by  administraive  and  financial  problems. 
Organized  resettlement  and  self-managed  resettle- 
ment are  two  approaches.  Heavy  losses  of  stock 
and  excessive  separation  from  work  may  result 
from  resettlement.  Before  a  cam  is  constructed,  a 
detailed  stud  should  be  made  of  current  conditions 
and  possible  health  and  social  problems.  The 
public  must  be  cosulted  before,  during  and  after 
planning  stages.  (Small-FRC) 
W8 1-04968 

6C.  Cost  Allocation,  Cost  Sharing, 
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FUNDING  ASPECTS  OF  LAKE  MANAGE- 
MENT, ^  . 

Illinois  Dept.  of  Commerce  and  Community  Af- 
fairs, Springfield. 

R.  Burd.  „     ,       • 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go. Document  No  81/06,  February,  1981.  p  98-105, 
1  Append. 

Descriptors:  'Economic  aspects,  'Financing, 
'Water  costs,  'Revenues,  'Taxes,  Grants,  User 
charges.  Bond  issues.  Tax  rates.  Political  aspects, 
Federal  jurisdiction.  State  jurisdiction.  Local  gov- 
ernments, Lake  basins.  Lakes,  'Lake  management. 

In  most  cases,  a  publicly  owned  lake  is  controlled 
by  one  of  the  following  government  entities:  a  city 
or  village,  county,  township,  water  commission, 
public  water  district,  water  authority,  surface 
water  protection  district,  river  conservancy  dis- 
trict, soil  and  water  conservation  district,  sanitary 
district,  or  conservation  district.  The  sources  of 
revenue  available  to  these  government  entities  can 
be  grouped  into  four  basic  categories:  user  charges, 
bonds,  taxes,  and  state/federal  aid.  There  are  con- 
siderable differences  in  financial  resources  availa- 
ble to  each  entity.  This  report  describes  each  of 
these  revenue  sources  and  concludes  that:  (1)  The 
concept  of  user  charges— requiring  those  who 
benefit  from  the  use  of  a  service  to  pay  for  it— is 
gaining  increasing  interest  from  local  governments 
across  the  country.  (2)  the  advantages  of  revenue 
bonds  are  that  they  are  not  included  within  the 
statutory  debt  limit  of  governmental  body,  and  can 
usually  be  issued  by  the  government  without  a 
referendum.  (3)  the  disadvantages  of  general  obli- 
gation bonds  are  that  a  referendum  is  required 
before  issue,  and  the  bonds  are  included  in  the 
statutory  debt  limit.  (4)Property  taxes  may  be  pos- 
sible after  a  public  education  campaign  for  given 
projects,  although  they  are  the  least  tolerated  of  all 
local  revenues.  (5)  Grants  entail  prohibitively  stiff 
competition.  (Garrison-Omniplan) 
W8 1-04753 


OVERVIEWS  OF  THE  ECONOMIC  ASPECTS 
OF  RECLAIMING  A  LAKE, 
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Purdue  Univ.,  Lafayette,  IN. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-04756 


IMPLICATIONS  OF  A  DIRECTIVE  ON  EF- 
FLUENT CHARGES, 

R.  Bidwell. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

2,  p  86-88,  90,  92,  93,  February,  1981.  4  Fig,  1  Ref. 

Descriptors:  *Effluent  charges,  *Cost  sharing. 
Economic  aspects.  Costs,  Cost  allocation.  Ef- 
fluents, User  charges.  Sewage  charge. 

The  effects  of  introducing  into  Great  Britain  a 
system  whereby  the  polluter  pays  a  effluent  charge 
are  explored.  There  are  four  major  types  of 
charges  that  might  be  levied:  effluent  treatment 
charges,  where  the  aim  is  to  recover  part  or  all  of 
the  cost  of  treatment;  pollution  charges  levied  on 
direct  discharges,  perhaps  for  the  purpose  of  water 
pollution  control;  a  combination  of  the  aforemen- 
tioned types;  and  property  charges  to  aid  in  paying 
for  the  water  pollution  control  facilities  and  serv- 
ices. Some  charges  are  distributed  among  the  dis- 
chargers at  an  equitable  rate,  and  others  are  em- 
ployed as  part  of  an  incentive  program  where  the 
more  pollutant  free  the  discharge,  the  lower  the 
rate  charged.  In  Germany  the  Ruhrverband 
system,  a  cooperative  in  Nordrhein  Westphalia 
which  incorporates  all  discharges,  including  mu- 
nicipalities, has  been  established.  Types  of  charge 
systems  employed  in  Germany,  the  Netherlands 
and  France  are  also  cited.  (Baker-FRC) 
W8 1-04877 


SHORT-  AND  LONG-RUN  EFFECTS  OF  PRICE 
ON  MUNICIPAL  WATER  USE, 

Dartmouth  Coll.,  Hanover,  NH. 

P.  H.  Carver. 

Water  Resources  Research,  Vol  16,  No  4,  p  609- 

616,  August,  1980.  3  Tab,  24  Ref. 

Descriptors:  *Pricing,  *Municipal  water,  'Water 
use.  Water  demand,  Policies,  Seasonal,  Elasticity 
of  demand,  'District  of  Columbia. 

A  study  of  short  run  (1-2  years)  and  long  run 
responses  to  changes  in  water  prices  was  done  in 
the  Washington,  DC,  metropolitan  area.  The  data 
were  fitted  to  a  flow  adjustment  model  of  the 
Nerlove  (1958)  type.  The  short-run  elasticity  for 
aggregate  annual  water  use  was  less  than  0.1  in 
absolute  value,  and  long  run  elasticity  was  within 
the  range  of  results  reported  in  previous  work. 
When  water  use  was  separated  into  seasonal  and 
nonseasonal  components,  the  elasticities  for  the 
seasonal  components  were  smaller  (more  inelastic) 
than  previously  reported  for  both  short  and  long 
run.  (Cassar-FRC) 
W8 1-049 14 


COMPETITION  VERSUS  OPTIMAL  CON- 
TROL IN  GROUNDWATER  PUMPING, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

M.  Gisser,  and  D.  A.  Sanchez. 
Water  Resources  Research,  Vol  16,  No  4,  p638- 
642,  August,  1980.  1  Fig,  1  Tab,  15  Ref. 

Descriptors:  'Groundwater  management,  'Water 
allocation,  'Irrigation,  Model  studies.  Mathemat- 
ical models.  Economic  aspects.  Pricing,  'Water 
policy.  Aquifers,  Storage  capacity.  Agriculture, 
Water  rights. 

This  paper  compares  the  results  of  a  free  market 
approach  with  optimal  control  of  groundwater 
pumping  for  irrigation.  Using  the  Pecos  Basin, 
New  Mexico,  as  an  example,  mathematical  analysis 
shows  that  the  two  strategies  perform  equally  well 
if  the  storage  capacity  of  the  aquifer  is  relatively 
large.  The  free  market  approach  assumes  that  only 
land  overlying  the  aquifer  can  be  irrigated.  In  the 
case  of  an  aquifer  with  a  bottom,  junior  water 
rights  must  be  called  or  all  water  rights  should  be 
restricted.  A  deterministic  model  was  chosen  be- 
cause natural  recharge  is  small  in  relation  to  the 
storage  capacity  of  the  aquifer.  (Cassar-FRC) 
W81-04916 


6D.  Water  Demand 


MONETIZING  BENEFITS  UNDER  ALTERNA- 
TIVE RIVER  RECREATION  USE  ALLOCA- 
TION SYSTEMS, 

Bureau  of  Land  Management,  Moab,  UT. 

J.  B.  Loomis. 

Water  Resources  Research,  Vol  16,  No  I,  p  28-32 

February,  1980.  1  Fig,  17  Ref. 

Descriptors:  'River  systems,  'Recreation  demand. 
Recreation  wastes.  Management,  Planning,  Deci- 
sion making.  Administrative  decisions.  Cost-benefit 
analysis. 

When  demand  to  use  a  river  exceeds  its  ecological 
carrying  capacity,  an  allocation  system  must  be 
implemented  to  ration  available  permits.  This 
paper  examines  the  equity  versus  efficiency  issues 
in  rationing  an  ecologically  based  capacity  whose 
optimum  is  determined  by  the  intersection  of  a 
marginal  ecological  damage  function  from  impacts 
of  visitor  use  and  the  demand  for  use  curve.  The 
model  was  developed  for  the  study  by  first  estimat- 
ing the  demand  to  float  Westwater  Canyon,  de- 
rived from  a  modified  travel  cost  model.  Recre- 
ational benefits  of  $6,500  under  a  hypothetical  ca- 
pacity of  50  trips,  when  pricing  was  used  to  allo- 
cate the  permits,  and  a  range  of  benefits  from  as 
low  as  $880  to  an  expected  value  of  3,690  if  a 
lottery  system  is  used,  were  estimated  using  this 
model.  The  monetization  of  the  efficiency  losses 
associated  with  more  equitable  allocation  systems 
allows  managers  to  be  more  objective  in  making 
the  equity-efficiency  trade-offs  involved  in  picking 
a  recreation  use  allocation  system.  (Baker-FRC) 
W8 1-04935 


6E.  Water  Law  and  Institutions 


ENVIRONMENTAL  REGULATIONS  AND 
TECHNOLOGY;  THE  ELECTROPLATING  IN- 
DUSTRY. 

Environmental    Protection   Agency,    Washington, 
DC.  Standards,  Effluents  Guidelines  Div. 
Report  EPA-625/10-80-001,  August,  1980.  48  p,  16 
Fig,  13  Tab,  38  Ref. 

Descriptors:  'Electroplating,  'Metal-finishing 
wastes,  'Environmental  protection,  'Regulations, 
'Heavy  metals,  Water  pollution  prevention. 
Wastewater  treatment.  Waste  recovery.  Water 
reuse,  Cost-benefit  analysis,  Sludge  drying.  Sludge 
disposal.  Financing. 

The  EPA  has  the  responsibility  for  implementing 
water  pollution  and  solid  waste  laws  which  were 
passed  at  different  times.  This  report  is  intended  to 
provide  the  electroplating  industry  with  a  sum- 
mary of  the  laws  and  EPA  regulatory  activities, 
and  of  regulations  and  technologies  that  can  affect 
electroplaters'  decisions  for  wastewater  pollution 
control  and  solid  waste  handling  and  disposal.  The 
most  important  laws  are  the  Clean  Water  Act  of 
1977  and  the  Resource  Conservation  and  Recov- 
ery Act  of  1976.  Resource  recovery  from  waste 
streams  allows  reuse  of  plating  materials  and 
water,  and  may  be  accomplished  by  evaporation, 
reverse  osmosis,  and  electrodialysis.  Conventional 
wastewater  treatment  consists  of  chromium  reduc- 
tion, cyanide  oxidation,  neutralization,  clarifica- 
tion, and  gravity  thickening.  Alternative  treat- 
ments, for  cases  when  metals  will  not  precipitate 
out,  or  when  more  stringent  controls  are  applied, 
include  integrated  treatment,  sulfide  precipitation, 
and  other  cyanide  oxidation  treatments.  Five  case 
histories  of  actual  installations,  including  costs  are 
presented.  After  wastewater  treatment,  the  sludge 
which  remains  must  be  treated  prior  to  disposal. 
Dewatering  the  sludge  by  vacuum,  pressure  or 
compression  filters,  and  centrifuging  are  used  to 
produce  a  sludge  suitable  for  land  disposal. 
Sources  of  financing  available  to  ease  the  burden 
of  compliance  with  the  regulations  are  identified. 
(Brambley-SRC) 
W8 1 -047 12 


PLANNING    WASTEWATER    MANAGEMENT 
FACILITIES  FOR  SMALL  COMMUNITIES, 


Urban  Systems  Research  and  Engineering,  Inc., 

Cambridge,  MA. 

P.  L.  Deese,  and  J.  F.  Hudson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-1II064, 

Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/8-80-030,    August,    1980.    158    p,    56   Fig,    3 

Append. 

Descriptors:  'Wastewater  management, 

'Wastewater  facilities,  'Rural  areas.  Economic 
feasibility.  Cost  analysis.  Social  aspects,  Regula- 
tions, Project  planning. 

With  passage  of  the  Water  Pollution  Control  Act 
Amendments  of  1977,  greater  emphasis  has  been 
placed  on  consideration  of  less  costly,  decentral- 
ized wastewater  handling  technologies  for  rural 
communities.  Although  widespread  utilization  and 
extensive  research  have  demonstrated  the  technical 
and  economic  feasibility  of  such  alternatives,  little 
guidance  has  been  available  to  engineers  and  plan- 
ners faced  with  integrating  such  technologies  into 
the  facility  planning  process.  This  manual  provides 
a  stepwise  procedure  for  screening  and  selection  of 
low-cost  technologies  appropriate  for  rural  and 
iirbanizing  areas,  where  construction  of  conven- 
tional centralized  treatment  works  may  have  a 
potentially  detrimental  impact  on  the  socioeco- 
nomic structure  of  the  community.  Choosing  the 
right  system  requires  a  detailed  understanding  of 
the  local  problems  and  careful  planning  of  the 
facilities  to  solve  those  specific  problems.  In  es- 
sence, this  is  a  guide  to  performing  the  first  stage 
(Step  1)  under  then  EPA  Municipal  Construction 
Grants  Program.  Part  I  of  the  manual  was  pre- 
pared to  give  an  overview  of  the  planning  process 
and  the  regulatory  context  under  which  it  fits,  and 
is  likely  to  be  useful  for  local  officials,  concerned 
citizens,  and  engineers  active  in  wastewater  plan- 
ning. Part  2  is  a  technical  reference,  showing  the 
details  of  the  planning  process  with  examples  from 
case  studies.  (Moore-SRC) 
W8 1-047 1 3 


DRAFT,  WQM  NEEDS  ASSESSMENT,  FY  80- 

84. 

Environmental    Protection    Agency,   Washington, 

DC.  Water  Planning  Div. 

Report,  September,  1980.  151  p,  42  Fig,  44  Tab. 

Descriptors:  'Water  quality  management,  'Legis- 
lation, 'Regulations,  'Predictions,  'Federal  juris- 
diction, 'State  jurisdiction,  Water  treatment  facili- 
ties, Nonpoint  pollution  sources,  Groundwater, 
Monitoring,  Water  quality  standards,  Taxes. 

This  report  presents  the  results  of  a  Water  Quality 
Management  needs  assessment  undertaken  to  iden- 
tify the  fiscal  and  manpower  resources  required  by 
state,  interstate,  and  areawide  agencies  to  protect 
water  quality  and  achieve  the  goals  of  the  Clean 
Water  Act.  It  is  based  on  conservative  estimates  of 
activities  supported  under  Sections  106,  208,  and 
314  which  these  agencies  believe  necessary  over 
the  next  four  years  to  implement  the  act.  The 
agencies  project  that  an  increase  of  40%  or  $85 
million  above  FY  80  total  WQM  Agency/Federal 
funding  levels  will  be  required  by  FY  84,  but  the 
sources  of  this  funding  are  not  clear.  Areas  of 
water  quality  management  covered  by  the  Clean 
Water  Act,  and  for  which  projections  are  present- 
ed include:  municipal  facilities  planning  and  man- 
agement; industrial  and  municipal  control;  non- 
point  source  planning  and  administration;  urban 
nonpoint  sources;  ground  water;  and  other  (ambi- 
ent monitoring,  water  quality  standards,  total  maxi- 
mum daily  loads  and  waste  load  allocations,  emer- 
gency response,  and  other  state  programs).  States 
are  operating  on  a  common  scenario  of  increasing 
demands,  constant  or  decreasing  revenue,  no  ex- 
pectation of  sufficient  funds  availability  to  satisfy 
the  requirements  of  the  Clean  Water  Act,  and  a 
reluctance  or  inability  to  estimate  fully  their  fund- 
ing and  personnel  needs  until  regulations  and 
policy  are  more  clear.  (Brambley-SRC) 
W8 1-04720 


MUNICIPAL  WASTEWATER  CONTROL 
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1984. 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Law  and  Institutions — Group  6E 


Environmental   Protection   Agency,   Washington, 

DC. 

Available  from  the  National  Techmcal  Information 

Service,  Springfield,  VA  22161   as  PB81-189342, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Report  EPA-600/9-80-055,  December,  1980.  146  p, 

4  Fig,  29  Tab,  2  Ref,  3  Append. 

Descriptors:  'Municipal  wastewater,  'Research 
priorities,  'Regulations,  'Technology,  'Sludge  dis- 
posal 'Wastewater  management.  Conservation, 
Public  health.  Toxicity,  Pollutants,  Land  disposal, 
Aquaculture,  Urban  runoff,  Water  reuse.  Water 
pollution  control. 

This  program  is  designed  to  provide  the  technol- 
ogy and  science  support  to  the  Agency  offices 
(program  offices)  that  implement  the  regulatory 
aspects  of  the  applicable  legislation.  This  document 
identifies  the  requirements  for  research  and  devel- 
opment support  of  program  office  activities  and 
summarizes  how  the  Office  of  Research  and  De- 
velopment is  responding  or  intends  to  respond  to 
the  identified  requirements.  Five  areas  of  highest 
priority  research  are  identified  as  follows:  support 
in  the  implementation  of  the  Innovative  and  Alter- 
native Technology  program;  resolution  of  health 
issues  and  development  of  the  control  technology 
necessary  to  recommend  environmentally  accept- 
able     management      methods      for      municipal 
wastewater  sludges;  type,  fate,  and  means  of  con- 
trolling the  discharge  of  toxic  pollutants  to  the 
urban  environment;  support  and  continued  devel- 
opment of  new  or  improved  on-site  wastewater 
management  systems;  and  development  and  dem- 
onstration of  technologies  aimed  at  energy  recov- 
ery and  conservation.  The  Clean  Water  Act  re- 
quires research  to  be  conducted  on  wastewater 
process  development,  toxic  pollutants  control,  mu- 
nicipal  sludge  management,   plant  operation   and 
design,  land  application  of  wastewater  and  aqua- 
culture,    urban    runoff,    conservation    and    reuse, 
small  wastewater  flows,  innovative  and  alternative 
technology,  and  health  effects,  and  the  research 
requirements,  priorities  and  future  directions  for 
each  are  outlined.  (Brambley-SRC) 
W8 1-04721 


LEGAL  ASPECTS  OF  RECLAIMING  LAKES, 

Illinois  State  Dept.  of  Transportation,  Springfield. 
Div.  of  Water  Resources. 
D.  R.  Boyce. 

In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980.  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  60-63. 

Descriptors:  'Lake  restoration,  'Dredging,  'Legal 
aspects,  'Permits,  Lake  sediments,  Flood  protec- 
tion. Ecosystems,  Detritus,  Waterways,  Eutrophic 
lakes,  Jurisdiction,  Watercourses,  Water  quality 
control. 

There  are  three  regulatory  agencies  from  which 
one  may  need  approval  for  lake  restoration  by 
dredging:  the  Illinois  Department  of  Transporta- 
tion (IDOT),  Division  of  Water  Resources;  the 
Illinois  Environmental  Protection  Agency  (lEPA); 
and  the  U.S.  Army  Corps  of  Engineers.  In  addition 
to  these,  input  and  comments  are  generally  pro- 
vided by  other  state  and  federal  agencies,  such  as 
the  Illinois  Department  of  Conservation  and  the 
U.S.  Fish  and  Wildlife  Service.  This  paper  de- 
scribes the  permit  authority  and  procedures  of 
IDOT's  division  of  Water  Resources  and  the 
permit  requirements  of  the  other  two  agencies. 
IDOT's  regulatory  program  is  based  on  three  fun- 
damental principles:  (1)  protection  of  public  waters 
against  wrongful  encroachment  or  violation  of  the 
public  interest;  (2)  prevention  of  flood  damage;  and 
(3)  preservation  of  the  natural  condition  of  the 
state's  rivers,  lakes,  and  streams.  Lake  dredging, 
per  se,  requires  a  permit  from  IDOT  only  if  dredg- 
ing is  proposed  from  a  public  body  of  water.  A 
prmit  may  also  be  required  for  deposition  of  the 
dredged  material,  depending  on  where  it  is  to  be 
placed.  Upon  receipt  of  an  application  for  a  permit 
for  dredging  and/or  dredged  material  disposal, 
IDOT  issues  a  public  notice  to  government  agen- 
cies, local  officials,  and  adjacent  property  owners, 
and  reviews  the  proposal.  The  three  agencies  co- 


ordinate their  regulatory  functions  as  much  as  posi- 
ble.  (Garrison-Omniplan) 
W8 1-04732 

INSTITUTIONS  FOR  LAKE  MANAGEMENT, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 
M  R.  Grossman,  and  D.  L.  Uchtmann. 
In:  Proceedings  of  a  Round  Table  on  Reclaiming 
and  Managing  Lakes  in  Illinois,  October  10-11, 
1980  Illinois  Institute  of  Natural  Resources,  Chica- 
go, Document  No  81/06,  February,  1981,  p  87-97. 
14  Ref 

Descriptors:  'Lake  restoration,  'Jurisdiction,  'In- 
stitutions, 'Lake  rehabilitation,  'Community  de- 
velopment. State  jurisdiction.  Federal  jurisdiction. 
Local  governments.  Enforcement,  Political  as- 
pects. Organizations,  Legal  aspects. 

Preventive  measures  and  restoration  techniques  for 
lake  management  and  reclamation  can  be  accom- 
plished only  through  institutions,  such  as  private 
associations,  units  of  government,  or  special  dis- 
tricts with  appropriate  powers.  This  paper  focuses 
on  small,  private  lakes  and  the  two  types  of  institu- 
tions most  effective  in  managing  them.  Homeown- 
ers associations  can  be  effective  because  when  they 
are  created— usually  when  a  developer  plans  a  new 
subdivision  involving  a  lake— they  are  granted  ex- 
tensive and  specially  designed  powers,  includmg 
that  of  assessing  levies.  Their  effectiveness  is  im- 
proved when  the  association  leadership  maintains 
high  visibility  in  the  residential  area,  and  when 
there  is  a  flexible  process  of  enforcement  varying 
between  the  restrictive  covenants  on  the  one  hand 
and  the  readily  amended  bylaws  of  the  association 
on  the  other.  Other  already-functioning  institu- 
tions, authorized  by  statute,  can  also  be  effective, 
particulariy  in  cases  of  activities  from  outside  a 
subdivision.  These  institutions  include  federal, 
state,  and  local  government  entities  and  such  agen- 
cies as  conservation  districts,  drainage  districts, 
forest  preserve  districts,  park  districts,  river  con- 
servancy districts,  municipal  and  rural  sanitary  dis- 
tricts, soil  and  water  conservation  districts,  surface 
water  protection  districts,  water  authorities,  and 
water  service  districts.  The  soil  and  water  conser- 
vation district  has  important  powers  necessary  to 
reduce  lake  sedimentation.  (Garrison-Omniplan) 
W8 1-04736 

CONSERVATION  DISTRICT  LAW:  CHOICES 
AND  CHALLENGES  FOR  WISCONSIN'S 
FUTURE,  .      ^ 

Wisconsin  Univ.  -  Extension,  Stevens  Point.  Dept. 
of  Community  Affairs. 

D.  G.  Last.  ,,  ,  ,. 

Journal  of  Soil  and  Water  Conservation,  Vol  36, 
No  2,  p  94-96,  March/ April,  1981. 

Descriptors:  'Soil  conservation,  'Water  conserva- 
tion, 'State  jurisdiction,  Legal  aspects,  Resources 
management.  Soil  erosion,  'Wisconsin. 

Wisconsin's  system  of  Soil  and  Water  Conserva- 
tion Districts  has  undergone  two  comprehensive 
analyses,  and  possible  future  changes  to  the  system 
are  discussed.  Erosion  control  and  the  management 
of  nonnavigable  surface  water  have  been  the  re- 
sponsibilities of  these  districts  since  1937.  The  cur- 
rent need  for  soil  and  water  conservation  programs 
is  great.  A  recent  study  indicated  that  soil  erosion 
control  is  needed  on  60%  of  the  crop  land  in  the 
state.  Specific  criticisms  of  the  SWCD  include  that 
because  it  is  a  special-purpose  unit  of  government, 
there  results  a  lack  of  identity,  reduced  political 
accountability,  and  fragmentation  of  authority. 
Lack  of  direct  taxing  power  is  also  a  weakness. 
One  proposed  change  is  that  an  SWCD  be  main- 
tained in  every  county  with  representative  for  the 
county  board's  zoning,  forestry,  parks,  and  solid 
waste  committees  as  advisors.  SWCD's  may  be 
more  effective  if  they  could  initiate  regulatory 
programs  in  addition  to  their  traditional  incentive- 
based  and  educational  efforts.  (Small-FRC) 
W81-04773 


ORIGIN   AND   GROWTH   OF  FEDERAL   RE- 
SERVED WATER  RIGHTS, 


Nevada  Univ.  Systems,  Reno.  Dept.  of  Civil  Engi- 
neering. 

J.  W.  Bird.  ^.   .  . 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  11-24,  March,  1981.  40 
Ref 

Descriptors:  'Water  rights,  'Federal  jurisdiction, 
'Water  policy.  Legal  aspects.  Water  law.  Reserva- 
tion doctrine.  History,  Water  allocation.  Water 
resources  development.  Navigable  waters.  Flood 
control. 

The  Federal  government  retains  control  over 
water  rights  in  large  tracts  of  land,  especially  in  the 
western  U.S.  These  reserved  rights  are  senior  to 
state  or  municipal  rights  and  are  reserved  by  law 
or  by  implication  in  Federal  treaties,  reservations, 
acts,  or  actions.  The  Constitution  is  the  source  of 
these  rights,  particularly  Article  1,  Section  8,  the 
commerce  clause,  and  Article  IV,  Section  3,  the 
property  clause.  Federal  action  concerns  navigable 
waters  and  flood  control  projects.  The  courts  have 
developed  a  system  of  Federal  reserved  water 
rights  starting  about  1850  and  continuing  to  the 
present.  In  the  absence  of  specific  federal  laws  on 
water  rights  the  newly  formed  states  and  territories 
developed  state  water  rights  during  the  19th  cen- 
tury. In  1899  the  navigable  waters  policy  was 
liberalized  to  include  the  non-navigable  Rio 
Grande  River  on  the  grounds  that  a  proposed  dam 
might  affect  the  flow  of  water  in  the  lower  river. 
The  Winters  Case  in  Montana  (1908)  decision  held 
that  the  Indians  on  the  Fort  Belknap  reservation 
were  entitled  to  sufficient  water  for  their  irrigation 
needs,  even  though  the  original  treaty  did  not 
mention  water  rights.  This  reserved  rights  doctrine 
applies  to  all  Indian  reservations.  Other  cases  dis- 
cussed are  the  Arizona  vs.  California  (1963),  the 
Pelton  Dam,  Oregon  (1955),  and  the  Devil's  Hole 
National  Park  Pupfish  case  (1974).  An  awareness 
of  the  Federal  reserved  water  rights  is  necessary 
for  those  involved  in  state  water  resources  plan- 
ning and  allocation.  (Cassar-FRC) 
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POWER  PLANT  COOLING  SYSTEMS: 
POLICY  ALTERNATIVES, 

Consumers  Power  Co.,  Jackson,  MI. 
J.  Z.  Reynolds. 

Science,  Vol  207,  No  4429,  p  367-372,  January  25, 
1980.  1  Fig,  33  Ref 

Descriptors:  'Cooling  water,  'Powerplants,  'En- 
vironmental effects,  Cooling  towers.  Electric 
powerplants,  Entrainment,  Ecological  effects. 
Water  pollution  control.  Design  criteria,  Ecosys- 
tems, Legislation,  Environmental  protection.  Ther- 
mal stress.  Temperature  effects. 

The  1972  Amendments  to  the  Federal  Water  Pol- 
lution Control  Act  included  provisions  to  deal 
with  the  effects  on  aquatic  life  that  may  be  caused 
by  the  cooling  systems  of  power  plants.  These 
amendments  favor  the  installation  of  cooling 
towers  or  closed-cycle  cooling  systems.  In  general, 
alternative  cooling  system  designs  resulted  in  niore 
and  greater  adverse  environmental  effects,  which 
were  more  likely  to  be  irreversible.  Evaluations 
showed  that  the  environmental  damages  associated 
with  once-through  cooling  and  cooling  reservoirs 
are  mostly  ameable  to  mitigation  with  respect  to 
principles  of  resource  management.  These  findings, 
when  considered  with  the  greater  costs  of  cooling 
towers,  indicate  that  once-through  cooling  systems 
or  cooling  reservoirs  are  preferable  over  alterna- 
tive cooling  systems  when  feasibility  and  minimal 
risk  to  aquatic  ecosystems  are  demonstrated. 
(Geiger-FRC) 
W81-04826 

IN-STREAM  USE  APPROPRIATION  APPLI- 
CATION PRECLUDED, 

J.  Jasperse.  „    »,     ,         ,m 

Natural  Resources  Journal,  Vol  20,  No  1,  p  150- 
162,  January,  1980.  26  Ref 

Descriptors:  'Instream  flow,  'Water  allocation, 
'Water  rights.  Judicial  decisions.  Water  law,  Ap- 
propriation, California,  Stream  fisheries,  'Anadro- 
mous  fish.  Redwood  Creek,  Flow  control. 
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Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


I 

JSrlii-! 

l!St« 


The  California  Trout,  Inc.  v.  State  Water  Re- 
sources Control  Board  decision  precludes  private 
parties  from  making  in-stream  use  appropriation 
applications.  California  Trout,  Inc.  sought  to  ap- 
propriate a  minimum  flow  in  Redwood  Creek 
(Marin  County)  to  maintain  a  suitable  habitat  for 
juvenile  anadromous  fish.  The  California  Court  of 
Appeal  for  the  Third  District  which  made  the  final 
decision  pointed  out  that  California  Trout,  Inc. 
failed  to  meet  statutory  requirements  and  showed 
no  legally  recognized  appropriation  of  water.  The 
elements  necessary  for  a  valid  application  are:  (1) 
intent  to  apply  the  water  to  beneficial  use,  (2) 
actual  diversion  from  the  natural  channel,  and  (3) 
application  of  the  water  within  a  reasonable  time 
to  some  beneficial  use.  In-stream  use  is  recognized 
as  a  legitimate  means  by  which  the  state  may 
preserve  recreation,  fish,  and  wildlife  resources, 
but  a  private  party  may  not  assert  such  a  use. 
(Small-FRC) 
W8 1-04829 


CHEMICAL  PASSPORTS,  ACID  RAIN  AND 
THE  NEED  FOR  SCIENTIFIC  CREDIBILITY, 

J.  Roberts. 

Water  an  Pollution  Control,  Vol  118,  No  8,  p  26- 

28,  August,  1980. 

Descriptors:  'Conferences,  *Water  pollution  con- 
trol. Acid  rain,  Fallout,  'International  agreements, 
•Great  Lakes,  Canada,  United  States. 

Several  important  policy  statements  were  made 
during  an  address  by  the  Minister  of  the  Environ- 
mental and  Science  and  Technology  Minister  at 
the  International  Association  on  Water  Pollution. 
Steps  that  have  been  made  in  improving  the  condi- 
tions in  the  Great  Lakes  area  were  noted.  Agree- 
ments between  Canada  and  the  United  States  con- 
cerning water  pollution  control  and  monitoring  are 
cited.  The  wait-and-see  attitude  cannot  be  taken 
regarding  such  critical  issues  as  the  acid  rain  prob- 
lem. Efforts  underway  in  Canada  to  attack  this 
problem  are  noted.  A  call  is  made  to  the  American 
people  to  realize  the  problems  involved  with  acid 
rain  and  demand  suitable  action  by  taken  by  the 
governmental  bodies.  The  need  for  further  and 
continued  research  in  the  many  areas  of  environ- 
mental pollution  control  and  especially  water  pol- 
lution control  is  emphasized.  (Baker-FRC) 
W8 1-04851 


WATER  LABORATORY  CERTIFICATION, 

California  State  Dept.  of  Health,  Berkeley. 
For  primary  bibliographic  entry  see  Field  5A. 
W8 1-04892 


THE  NEW  HAZARDOUS  WASTE  MANAGE- 
MENT SYSTEM:  REGULATION  OF  WASTES 
OR  WASTED  REGULATION, 

S.  I.  Friedland. 

Harvard  Environmental  Law  Review,  Vol  5,  No 

l,p  89-129,  1981.  326  Ref. 

Descriptors:  'Hazardous  materials,  'Waste  man- 
agement, 'Legal  aspects,  Federal  jurisdiction,  Reg- 
ulations, State  jurisdiction.  Public  policy.  Waste 
dumps,  Landfills,  Public  health.  Toxicity,  Love 
Canal,  Water  pollution  sources. 

In  order  to  protect  human  health  and  the  environ- 
ment, the  Resource  Conservation  and  Recovery 
Act  of  1976  (RCRA)  directed  the  U.S.  Environ- 
mental Protection  Agency  (EPA)  to  establish  reg- 
ulations for  a  national  hazardous  waste  manage- 
ment system.  EPA  developed  regulations  on  haz- 
ardous waste  management  under  this  Act  in  1980. 
This  article  explains  and  clarifies  both  the  Act  and 
the  implementing  regulations  and  analyzes  their 
significant  features.  A  summary  of  the  environmen- 
tal and  human  health  problems  which  have  result- 
ed from  the  unsound  management  of  hazardous 
wastes  is  presented,  using  the  Love  Canal  disaster 
as  the  primary  illustration.  Existing  State  hazard- 
ous waste  controls  are  discussed  and  the  need  for 
Federal  controls  is  examined.  A  brief  overview  of 
the  RCRA  and  the  EPA  regulations  is  presented. 
Major  provisions  of  the  regulations  are  then  de- 
scribed in  detail.  Significant  deficiencies  in  these 
regulations  are  discussed,  and  possible  improve- 


ments are  suggested.  It  is  concluded  that  EPA 
essentially  followed  a  strategy  of  deferred  regula- 
tion in  developing  the  new  hazardous  waste  man- 
agement system  and  avoided  aggressive  implemen- 
tation of  the  Act.  The  inadequacies  of  the  identifi- 
cation and  listing  process,  the  interim  status/stand- 
ards provisions,  and  the  small  quantity  generator, 
domestic  sewage,  and  reuse/recycle  exemptions 
allow  these  dangerous  wastes  to  escape  compre- 
hensive regulation.  The  promise  of  future  regula- 
tion cannot  provide  short-term  relief  from  the 
problem  of  improper  disposal  of  hazardous  wastes. 
(Carroll-FRC) 
W8 1-04899 


MARKETABLE  PERMITS  FOR  THE  CON- 
TROL OF  PHOSPHORUS  EFFLUENT  INTO 
LAKE  MICHIGAN, 

Wisconsin  Univ. -Madison.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  5D. 
W81-04910 


TECHNOLOGY-BASED    EFFLUENT    STAND- 
ARDS: THE  U.S.  CASE, 

Bowdin  Coll.,  Brunswick,  ME.  Dept.  of  Econom- 
ics. 

For  primary  bibliographic   entry  see   Field   5G. 
W8 1-04927 


CLEARING  THE  MUDDIED  WATERS, 

S.  K.  Bowman. 

Natural  Resources  Journal,  Vol  20,  No  1,  p  179- 

185,  1980.  21  Ref. 

Descriptors:  'Water  rights,  'Water  law,  'Silt  load. 
Suspended  load,  Water  allocation.  Irrigation 
ditches.  Irrigation  operation,  Ditches,  Water  re- 
sources development,  'Colorado. 

The  Bessemer  Irrigating  Ditch  Company,  the 
owner  of  decreed  water  rights  to  divert  and  use 
water  from  a  natural  stream,  sued  when  a  govern- 
ment project  resulted  in  the  replacement  of  silty 
Arkansas  River  water  with  clear  reservoir  water. 
The  clear  water  leaked  through  the  bottom  of  the 
ditch  in  greater  quantity  than  the  silty  water,  be- 
cause the  silt  tended  to  seal  the  bed  and  banks  of 
the  ditch.  The  clear  water  also  increased  erosion 
and  vegetation  growth  in  the  ditch.  The  Colorado 
Supreme  Court  found  that  the  natural  and  popular 
meaning  of  the  work  'water'  did  not  include  the 
silt  content.  Thus,  it  concluded  that  Bessemer  had 
no  right  to  the  silt  content  of  its  appropriated 
vvater.  It  also  found  that  Bessemer's  use  of  leaky 
ditches  constituted  less  than  maximum  utilization 
of  its  appropriated  water.  The  majority  opinion  felt 
that  the  maximum  utilization  doctrine  should  be 
integrated  into  the  law  of  vested  rights.  The  deliv- 
ery of  the  silt-free  water  means  the  user  must  either 
improve  the  efficiency  of  his  system  or  bear  the 
losses  sustained  through  increased  leakage  of  his 
earthen  ditches.  Because  of  the  close  division  of 
the  court  on  this  issue  and  a  strong  dissenting 
opinion,  the  question  will  probably  be  raised  again 
in  the  Colorado  courts.  (Small-FRC) 
W8 1-04943 


FRUSTRATED  ASPIRATIONS  FOR  WATER- 
SHED QUALITY  MANAGEMENT, 

E.  J.  Cleary. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  3,  p  291-298,  March,   1981.  22  Ref. 

Descriptors:  'Political  aspects,  'Watershed  man- 
agement, 'Water  quality  management,  Water  pol- 
lution control.  River  basins.  Management  planning. 
State  jurisdiction,  Regional  planning.  Federal  juris- 
diction, Water  quality  standards. 

The  inability  of  state  regulatory  agencies  to  effec- 
tively control  water  pollution  led  to  advocacy  of 
the  creation  of  watershed  management  agencies  as 
early  as  the  1930s.  However,  political  consider- 
ations led  instead  to  the  increasing  concentration 
of  pollution  abatement  regulatory  powers  at  the 
Federal  Ivel.  The  present  U.S.  water  pollution 
control  program  emphasizes  the  enforcement  of 
uniform,  technology-based  effluent  standards 
which  fail  to  take  into  account  conditions  particu- 


lar to  individual  river  basins  or  lacal  and  regional 
needs.  Watershed  agencies  offer  a  great  potential 
for  more  efficient  administration  of  pollution  abate- 
ment. Such  agencies  have  been  proposed  at  various 
governmental  levels  since  1936.  The  Delaware 
River  Basin  Commission,  created  in  1961,  is  the 
only  interstate  watershed  agency  in  the  United 
States  endowed  with  the  power  to  finance,  design, 
construct,  and  operate  facilities.  Some  smaller  in- 
trastate watershed  agencies  are  charged  with  com- 
prehensive planning,  financing,  and  construction 
an  operation  responsibilities  with  respect  to  pollu- 
tion control.  Drainage  basin  administration  has 
been  instituted  by  several  European  countries  as 
the  preferred  method  of  water  pollution  control. 
Imposition  of  arbitrary  treatment  requirements  ap- 
plied uniformly  to  all  wastewater  discharges  ig- 
nores the  diversity  of  physical  factors  and  hydrolo- 
gical  conditions  distinguishing  individual  drainage 
basins  and  limits  local  pollution  control  strategy 
options.  Advances  in  the  methodology  for  deter- 
mining the  causes,  nature,  and  scope  of  water 
quality  degradation  and  demonstrable  economic 
justification  for  the  consideration  of  a  range  of 
technical  options  and  operational  tactics  to  miti- 
gate pollution  effects  support  the  premise  that  wa- 
tershed management  agencies  would  provide  a 
more  effective  and  responsive  system  for  water 
quality  management  than  does  centralized  Federal 
regulation.  In  addition,  the  institutional  framework 
of  several  existing  watershed  entities  suggests  that 
they  could  easily  be  adapted  to  the  exercise  of 
water  quality  management  functions.  (Carroll- 
FRC) 
W8 1-04957 


HYDRO  AT  AN  EBB  IN  YUGOSLAVIA. 

International  Water  Power  and  Dam  Construction, 
Vol   33,   No  3,   p  47,   50,  March,    1981.    1   Tab. 

Descriptors:  'Hydroelectric  plants,  'Construction, 
'Yugoslavia,  Powerplants,  Economic  aspects.  Po- 
litical aspects.  Social  aspects,  Planning. 

For  several  political,  economic,  and  social  reasons, 
progress  in  hydroelectric  development  in  Yugosla- 
via is  presently  very  slow.  A  plant  on  the  Danube, 
scheduled  for  completion  in  1982,  has  been  de- 
layed. A  few  small  projects  are  scheduled  in  the 
economically  advantaged  north,  and  therefore  will 
not  help  to  correct  the  country's  north-south  eco- 
nomic imbalance.  These  projects  are  either  slowed 
or  not  yet  started.  One  project,  shared  with  several 
other  countries,  is  underway  on  the  River  Tisza  at 
Novi  Becej,  Hungary,  but  only  7%  of  this  river 
lies  within  Yugoslavia.  (Cassar-FRC) 
W8 1-04988 


HYDROPOWER   DEVELOPMENT  IN  INDIA, 

National     Hydroelectric     Power     Corp.,     Delhi 

(India). 

T.  V.  Jeganathan. 

International  Water  Power  and  Dam  Construction, 

Vol  33,  No  3,  p  43-46,  March,  1981.  3  Fig,  2  Tab. 

Descriptors:  'Hydroelectric  plants,  'Long-term 
planning,  'Water  resources  development,  'India, 
Planning,  Powerplants,  Himalaya  Mountains. 

Hydroelectric  power  will  provide  about  1/3  of 
India's  installed  electric  capacity  by  1984.  In  1979 
10,820  MW  of  the  total  26,000  MW  capacity  was 
hydropower.  Future  power  generation  will  empha- 
size coal,  solar,  and  nuclear  power  to  reduce  the 
probable  interstate  water  conflicts.  Nevertheless, 
several  major  hydro  projects  have  been  commis- 
sioned (4500  MW  out  of  a  total  additional  capacity 
of  1800  MW).  A  map  depicts  the  major  existing 
and  under-construction  dams  in  India.  Future  ex- 
ploitation will  likely  be  in  the  underdeveloped 
Himalayas.  (Cassar-FRC) 
W8 1-04989 


6F.  Nonstructural  Alternatives 


FLOOD  RISKS  AND  THE  WILLINGNESS  TO 
PURCHASE  FLOOD  INSURANCE, 

Geological  Survey,  Lakewood,  CO. 
M.  R.  Karlinger,  and  E.  D.  Attanasi. 
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Water  Resources  Research,  Vol  16,  No  4,  p  617- 
622,  August,  1980. 

Descriptors:  'Insurance,  *Flood  damage,  'Risks, 
Simulation  analysis. 

The  effects  of  alternative  insurance  schemes  on 
how  individuals  respond  to  changes  in  flood  risks 
were  simulated  by  computer.  The  two  plans  were: 
coinsurance,  in  which  a  fraction  of  the  loss  is 
covered;  and  fixed  coverage,  in  which  the  losses 
up  to  the  agreed  amount,  less  deductible,  are  reim- 
bursed. Floods  were  assumed  to  be  log  normally 
distributed.  The  effects  of  the  insurance  purchase 
of  uncertainties  in  the  distribution  parameters  were 
explored  using  response  surface  analysis.  When 
maximum  liability  is  known,  the  decision  to  pur- 
chase fixed  coverage  flood  insurance  is  relatively 
insensitive  to  changes  in  the  flood  distribution. 
Fixed  coverage  insurance  shifts  the  effects  of  hy- 
drologic  uncertainty  to  the  insurer,  but  coinsur- 
ance puts  a  part  of  the  uncertanty  on  the  purchas- 
er. If  it  is  decided  that  flood  plain  residents  should 
bear  a  greater  part  of  the  uncertainties,  then  coin- 
surance should  be  offered  instead  of  fixed  coverage 
insurance.  Under  fixed  coverage,  reductions  in  un- 
certainty have  little  influence  on  a  customer's  deci- 
sion to  purchase  insurance.  (Cassar-FRC) 
W81-04930 


6G.  Ecologic  Impact  Of 
Water  Development 

URBAN  STORMWATER  MANAGEMENT  AND 
TECHNOLOGY:  CASE  HISTORIES, 

Metcalf  and  Eddy,  Inc.,  Palo  Alto,  CA. 

For  primary  bibliographic  entry  see  Field  4A. 

W8 1-047 11 

LAKE  LANSING  RESTORATION-ITS  GOALS, 
SUCCESSES  AND  DISAPPOINTMENTS, 

Ingham  County  Dept.  of  Public  Works  and  Dram 
Commission,  Lansing,  MI. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-04733 

THE  APPLICATION  OF  THE  BIOCENOTIC 
MODEL  FOR  THE  PREDICTION  OF  THE  EF- 
FECTS OF  AN  IMPOUNDMENT  OF  FLOWING 
WATER, 

Baden-Wurttemberg  Landesanstalt  fuer  Umwelts- 

chutz  (Germany,  F.R.). 

M.  Boes. 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  1061-1072,  1981.  8  Fig,  11  Ref 

Descriptors:  *Model  studies,  'Reservoirs,  Murg 
River,  Black  Forest,  Oxygen  balance.  Oxygen  de- 
pletion, Sedimentation,  Aeration,  Ecological  ef- 
fects. Water  quality,  Diversion,  Germany. 

A  biocenotic  model  was  applied  in  efforts  to  deter- 
mine what  effect  impounding  the  Murg  River  in 
the  Black  Forest  would  have  on  the  water  quality 
of  that  river.  Impoundment  would  result  from 
planned  impoundment  stages  of  the  Rhine  River. 
Various  factors  had  to  be  considered,  including  the 
sedimentation  of  organic  materials,  the  possible 
photosynthetic  production  of  biomass  or  second- 
ary pollution,  the  role  of  self  purification  per- 
formed by  planktonic  organisms,  probable  results 
from  a  reduction  in  physical  aeration,  and  the 
changes  in  the  composition  of  the  wastewater  and 
the  residual  biogradability  with  deterioration  of  the 
BODS/BOD  total  ratio  brought  about  by  the  de- 
velopment of  sewage  treatment  plants.  The  biocen- 
otic model  was  constructed  to  compute  the  oxygen 
budget  and  the  organic  pollution  for  given  loads. 
The  results  of  the  computations  with  this  model 
suggest  that  impoundage  of  the  Murg  will  lead  to 
critical  situations  in  the  oxygen  budget.  Oxygen 
deficiencies  and  difficulties  related  thereto  will 
occur  only  temporarily  and  locally.  If  it  is  deemed 
that  this  impoundage  is  necessary,  then  advanced 
wastewater  treatment  sections  for  the  more  impor- 
tant wastewater  discharges  must  be  planned  or  a 
few  aeration  stations  be  installed  in  the  backwater 
zone.  It  is  suggested  that  a  diversion  of  the  Murg 


into  the  tailwater  of  the  weir  be  done.  (Baker- 
FRC) 

W81-04812 

7.  RESOURCES  DATA 
7A.  Network  Design 

RESULTS  AND  EVALUATION  OF  A  PILOT 
PRIMARY  MONITORING  NETWORK,  SAN 
FRANCISCO  BAY,  CALIFORNIA,  1978, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

W.  L.  Bradford,  and  R.  T.  Iwatsubo. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-207466, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-73,  October,  1980.  115  p,  9  Fig,  6  Tab,  21  Ret. 

Descriptors:  'Network  design,  'Monitoring, 
'Water  quality,  'Estuaries,  Hydrodynamics,  Data 
collections,  Sampling,  Water  analysis.  Calibrations, 
Water  pollution  control,  'California,  'San  Francis- 
co Bay. 

A  primary  monitoring  network  of  12  stations,  with 
measurements  at  1 -meter  depth  intervals  every  2 
weeks  during  periods  of  high  inflow  from  the 
Sacramento-San  Joaquin  River  delta,  and  every  4-6 
weeks  during  seasonal  low  delta  inflows,  appears 
adequate  to  observe  major  changes  in  ambient 
water  quality  in  San  Francisco  Bay.  A  1-year  study 
tested  the  network  operation  and  determined  that 
analysis  of  the  data  could  demonstrate  the  major 
changes  in  salinity,  temperature,  and  light-attenu- 
ation distributions  known  to  occur,  based  on  earli- 
er research,  in  response  to  variations  of  delta 
inflow  and  to  other  physical  processes.  Observa- 
tions of  eddies  at  two  stations,  of  the  influence  of 
water  from  a  river  flooding  in  the  extreme  south 
bay,  and  of  difference  in  salinity  and  temperature 
laterally  across  the  entrance  to  the  south  bay  are 
all  new  but  are  consistent  with  existing  models. 
The  pH,  dissolved  oxygen,  and  light-attenuation 
measurements,  while  adequate  to  observe  small- 
scale  vertical  variations,  are  not  sufficiently  sensi- 
tive to  detect  the  effects  of  phytoplankton  blooms. 
(USGS) 
W8 1-04674 

THE  USE  OF  THE  MULTIDIMENSIONAL 
ANALYSIS  IN  THE  COMPARISON  OF  THE 
1976  VS  1971  RIVER  SEINE  BASIN  SURVEYS, 

Ecole  Centrale  des  Arts  et  Manufactures,  Cha- 

tenay  Malabry  (France).  Laboratories  de  Mathe- 

matiques  Appliquees. 

Y.  Le  Foil,  and  A.  Lesouef 

Water  Science  and  Technology,  Vol  13,  No  2,  p 

Tor  1011-1033,  1981.  10  Fig,  3  Tab,  10  Ref. 

Descriptors:  'Mathematical  analysis,  'River 
basins,  'Seine  River,  Mathematical  studies,  Moni- 
toring, 'Water  quality.  Water  quality  data,  Basins, 
France,  Comparison  studies,  Data  collections. 

A  total  of  110,000  measurements  were  taken  in  a 
monitoring  program  of  the  Seine  River  Basin  be- 
tween the  years  1971  and  1976.  This  paper  presents 
both  the  methodological  aspects  of  the  analysis  and 
the  classical  methods  used  to  interpret  this  mass  of 
data.  The  methods  of  correspondence  analysis  pro- 
vided an  effective  screening  tool  to  rapidly  draw 
attention  toward  the  main  phenomena  when  a 
fairly  large  number  of  data  were  involved,  as  was 
the  case  here.  This  method  does  not  eliminate  the 
need  to  look  at  detailed  results  and  does  not  super- 
sede the  good  traditional  comparison  of  means, 
maps,  river  profiles  and  use  of  deterministic 
models.  However,  correspondence  analysis  does 
concentrate  effort  on  aspects  which  are  worthwile 
investigating.  This  is  also  an  excellent  method  for 
calculating  water  quality  indexes,  and  for  making 
various  classifications  and  discriminations  essential 
for  giving  a  rapid  overall  view  of  an  existing 
situation  or  studying  a  large  geographical  area. 
(Baker-FRC) 
W81-04811 
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7B.  Data  Acquisition 

TURBULENCE  MEASUREMENT  STUDY, 

Army  Engineer  District,  New  Orleans,  LA. 

O.  F.  Griffith,  III,  and  C.  Grimwood. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Socity  of  Civil  Engineers,  Vol  107, 

No  HY3,  p  311-326,  March,  1981.  14  Fig,  7  Tab,  4 

Ref 

Descriptors:  'Turbulent  flow,  'Flow  measure- 
ment, 'Measuring  instruments.  Hydraulics,  Flow, 
Electromagnetic  waves,  Fluid  mechanics.  Flow 
characteristics.  Water  metering,  Water  currents, 
Fourier  analysis,  Lake  Ponchartrain. 

Increasing  concern  regarding  the  environmental 
effects  of  changes  in  flow  patterns  for  bodies  of 
water  and  streams  demands  that  flow  parameters 
characterizing  turbulence  be  measured  and  under- 
stood. The  feasibility  of  using  a  modified  commer- 
cially available  electromagnetic  current  meter  to 
measure  parameters  which  would  characterize  tur- 
bulent flows  from  field  measurements  in  rivers  and 
lake  inlets  was  evaluated.  Values  of  turbulence 
intensity  were  measured,  and  Fourier  analyses  of 
their  oscillograph  recordings  were  performed  to 
obtain  the  spectral  distribution  of  the  energy.  Field 
tests  were  then  conducted  at  three  locations  select- 
ed on  the  basis  of  their  differences  in  flow  regime. 
The  results  showed  that  values  of  turbulent  intensi- 
ty for  flows  between  very  high  to  light  turbulence 
levels  ranged  from  0.71  to  0.06,  respectively,  and 
the  Fourier  analysis  of  the  data  shows  the  energy 
to  be  concentrated  generally  below  5  Hz.  It  is 
concluded  that  with  this  instrument  a  method  has 
been  developed  to  quantitatively  compare  turbu- 
lence intensity  and  to  obtain  spectral  signatures  of 
turbulent  flows  in  the  field.  It  is  anticipated  that 
these  techniques  will  be  used  in  the  analysis  of  the 
flows  in  channels  connecting  Lake  Ponchartrain  in 
Louisiana  and  the  Gulf  of  Mexico.  (Carroll-FRC) 
W8 1-04767 

COMPARISON  OF  TWO  SURFACE  HEAT  EX- 
CHANGE MODELS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Chemical  En- 
gineering. 
R.  D.  Noble. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY3,  p  361-366,  March,  1981.  15  Ref 

Descriptors:  'Mathematical  models,  'Matheniat- 
ical  equations,  'Water  temperature,  'Heat  transfer. 
Temperature,  Physical  properties,  'Air-water  in- 
terfaces, 'Comparison  studies. 

Since  the  nonlinearity  of  some  terms  in  the  expres- 
sion for  the  net  heat  flux  at  the  air-water  interface 
has  made  it  impossible  to  develop  analytic  solu- 
tions for  the  water  temperature  in  many  cases, 
methods  have  been  developed  to  linearize  the  net 
heat  flux  expression.  The  concept  of  the  equilibri- 
um temperature,  defined  as  the  temperature  which 
the  water  surface  would  attain  when  the  net  heat 
flux  became  zero,  was  developed  to  linearize  the 
net  heat  flux  expression.  The  equilibrium  tempera- 
ture method  has  been  applied  to  predictive  models 
for  water  temperature.  This  paper  demonstrates 
that  a  relationship  can  be  developed  which  relates 
the  parameters  in  the  equilibrium  temperature 
model  to  the  parameters  in  the  Taylor  Series  ex- 
pansion model,  allowing  the  use  of  either  method 
by  interchanging  the  parameters  in  the  manner 
illustrated.  The  paper  also  shows  that  the  equilibri- 
um temperature  model  is  a  special  case  of  the 
Taylor  Series  expansion  model.  (Carroll-FRC) 
W8 1-04770 


LEAST-COST  OPTIMIZATION   _^  FOR 

AREAWIDE  (208  WASTEWATER  MANAGE- 
MENT USING  MIXED  INTEGER  PROGRAM- 
MING, 

Weston  (Roy  F.)  Roslyn,  NY. 

For   primary   bibliographic   entry   see   Field    5D. 
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Group  7B — Data  Acquisition 

FACT  AND  ARTIFACT  IN  COPEPOD  FEED- 
ING EXPERIMENTS, 

Woods  Hole  Oceanographic  Institution,  MA. 
G.  R.  Harbison,  and  V.  L.  McAlister. 
Limnology  and  Oceanography  Vol  25,  No  6,  p 
971-981,  November,   1980.  7  Fig,  4  Tab,  20  Ref. 

Descriptorsr  *Copepods,  *Food  habits,  *Phyto- 
plankton,  *Particle  size,  Eutrophication,  Animal 
behavior.  Algae,  Rhizosolenia  setigera,  Fate  of 
pollutants.  Measuring  instruments.  Grazing, 
Errors. 

Recent  work  concluding  that  copepods  feeding  on 
natural  asemblages  of  algae  show  opportunistic  or 
flexible  feeding  behavior  does  not  prove  this  fact 
for  several  reasons.  First,  the  sensing-zone 
counters  size  the  particles  according  to  their 
volume,  not  their  linear  dimensions,  and  second, 
sieves  remove  particles  on  the  basis  of  their  linear 
dimensions,  not  their  volumes.  Thus,  if  phyto- 
plankton  mixtures  are  passed  through  sieves  and 
then  sized  with  a  sensing-zone  counter,  the  inani- 
inate  sieve  will  exhibit  feeding  behavior.  In  addi- 
tion, the  breakage  of  algal  particles  during  agita- 
tion and  feeding  is  a  source  of  error  in  interpreta- 
tion. Experiments  on  algal  volumes  with  a  Coulter 
Counter  showed  genera!  agreement  with  visual 
observations  on  spherical  cells.  However,  volumes 
and  Rhizosolenia  setigera  cells,  ranging  from  210- 
640  micrometers  in  length  and  20-37  micrometers 
in  diameter  with  spines,  were  greatly  underestimat- 
ed by  the  Coulter  method.  (Cassar-FRC) 
W8 1-048 16 


MICRO-EDOSION  METER  MODIFIED  FOR 
USE  UNDER  WATER, 

Guelph  Univ.  (Ontario).  Dept.  of  Geography. 
R.  W.  Askin,  and  G.  D.  Davidson-Arnott. 
Marine  Geology,  Vol  40,  No  3/4,  p  M45-M48, 
1981.  1  Fig,  4  Ref 

Descriptors:  'Measuring  instruments,  'Erosion 
rates,  Underwater,  Lakes,  Corrosion,  Nearshore 
processes,  Geologic  formations,  *Lake  Ontario. 

A  microerosion  meter  was  modified  to  measure 
erosion  rates  in  underwater  overconsolidated  tills 
in  Lake  Ontario.  The  dial  gage  and  base  swivel 
were  eliminated  to  minimize  damage  and  corrosion 
during  underwater  use.  The  resulting  reduction  in 
precision  is  not  a  problem  because  the  rates  of 
vertical  erosion  in  till  are  on  the  order  of  tens  of 
mm  per  year.  The  apparatus  consists  of  an  alumi- 
num triangular  base  plate,  sides  22  cm  long,  with 
pins  underneath  to  position  it  in  the  bed.  A  15  cm 
probe  has  a  flat  2  cm  diameter  circular  base  to 
prevent  the  rod  from  penetrating  the  till.  After 
allowing  the  probe  to  drop  to  the  bed  and  clamp- 
ing it  in  place  with  a  set  screw,  the  depth  can  be 
read  on  a  millimeter  scale.  (Cassar-FRC) 
W8 1-04822 


THE  APPLICATION  OF  QMODE  FACTOR 
ANALYSIS  TO  SUSPENDED  PARTICULATE 
MATTER  STUDIES:  EXAMPLES  FROM  THE 
NEW  YORK  BIGHT  APEX, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-04823 


MORE  COMPLICATIONS  IN  THE  CHLORO- 
PHYLL-SECCHI  DISK  RELATIONSHIP, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-04825 


ENVIRONMENTAL  APPLICATIONS  OF  MAG- 
NETIC MEASUREMENTS, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Geophysics. 
R.  Thompson,  J.  Bloemendal,  J.  A.  Dearing,  F. 
Oldfield,  and  T.  A.  Rummery. 
Science,  Vol  207,  No  4430,  p  481-486,  February  1 
1980.  8  Fig,  1  Tab,  27  Ref 

Descriptors:   'Magnetic  studies,   *Sedimentology, 
•Erosion,  Minerals,  'Lake  sediments.  Dating,  Sedi- 


ment transport,  Paleoclimatology,  Sedimentation, 
Climatology. 

Magnetic  measurements  have  many  advantages 
over  conventional  methods  for  use  in  environmen- 
tal studies.  In  both  the  field  and  the  laboratory, 
magnetic  techniques  are  useful  for  reconnaissance 
work  due  to  their  speed  and  flexibility.  The  trans- 
formation, movement,  and  quantification  of  mag- 
netic minerals  between  the  atmosphere,  lithosphere 
and  hydrosphere  may  be  investigated  by  magnetic 
measurements.  The  erosion  of  magnetic  minerals 
into  lakes  may  also  be  monitored  by  magnetic 
methods.  The  paleomagnetic  dating  of  lake  sedi- 
ments has  become  a  widely  accepted  and  useful 
process.  Stable  remanence  directions  have  been 
used  to  date  sediments  by  matching  the  oscillations 
with  a  master  geomagnetic  secular  variation  curve. 
When  the  whole-core  magnetic  correlation  and 
dating  technique  is  extended  to  a  grid  spanning  a 
whole  lake,  accurate  measurements  of  total  sedi- 
mentation may  be  made.  Magnetic  measurements 
may  also  provide  insights  into  the  nature  of  major 
climatic  shifts  of  the  Pleistocene  in  areas  ranging 
from  arctic-alpine  to  humid  tropical.  (Geieer- 
FRC) 
W8 1-04827 


THE  CANADIAN  NORTH:  UTILITY  OF 
REMOTE  SENSING  FOR  ENVIRONMENTAL 
MONITORING, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Geogra- 
phy. 

B.  Dey,  and  J.  H.  Richards. 

Remote  Sensing  of  Environment,  Vol  11,  No  1,  p 
57-72,  March,  1981.  8  Fig,  31  Ref 

Descriptors:  'Potential  water  supply,  'Remote 
sensing,  'Satellite  technology,  Sensors,  Data  acqui- 
sition, Hydrologic  data  collections.  Water  re- 
sources development.  Weather  forecasting. 

Remote  sensing  offers  the  chance  to  view  large  or 
inaccessible  areas  of  the  earth  and  secure  data  to 
answer  various  environmental  questions.  Remote 
sensing  uses  measurements  of  ultraviolet,  visible, 
infrared,  and  microwave  radiations  emitted  by,  re- 
flected from,  and  absorbed  by  both  the  earth's 
surface  and  atmosphere  to  form  its  data  base.  Most 
environmental  monitoring  in  the  recent  past  had 
been  done  by  the  NOAA-5  satellite,  but  this  is  now 
being  replaced  by  the  TIROS-N  and  NOAA-6. 
Data  gained  can  be  used  for  weather  prediction, 
monitoring  of  water  quality,  monitoring  of  snow 
cover,  monitoring  of  ice  cover,  monitoring  erosion 
and  depositional  features,  and  sensing  of  biotic 
phenomena.  The  use  of  remote  sensing  for  the 
monitoring  of  water  quality  is  still  in  the  research 
or  semioperational  stage.  Its  techniques  can  best  be 
used  to  monitor  phenomena  such  as  sedimentation. 
In  Canada,  NOAA-VHRR  (very  high  resolution 
radiometry)  imagery  has  been  used  as  basic  input 
in  snowmelt  runoff  forecast  models,  while  its  gray 
scale  has  been  used  successfully  to  measure  snow 
depth  up  to  10  cm.  Possibly  the  most  advanced 
techniques  in  the  general  area  of  mapping  erosional 
and  depositional  features  are  those  applicable  to 
the  monitoring  and  predicting  of  river  flooding. 
However,  the  timing  and  timeliness  of  data  acquisi- 
tion still  present  a  problem  in  this  area.  (Baker- 
FRC) 
W8 1-04830 


HCMM  DETECTION  OF  HIGH  SOIL  MOIS- 
TURE AREAS, 

Texas  A  and  M  Univ.,  College  Station.  Remote 

Sensing  Center. 

J.  L.  Heilman,  and  D.  G.  Moore. 

Remote  Sensing  of  Environment,  Vol  II,  No  1,  p 

73-76,  March,  1981.  4  Fig,  3  Ref 

Descriptors:  'Remote  sensing,  'Soil  moisture, 
'Satellite  technology.  Sensors,  Data  acquisition, 
Hydrologic  data  collections.  Water  resources.  Soil 
moisture  retention.  Thermal  radiation. 

One  objective  of  the  Heat  Capacity  Mapping  Mis- 
sion (HCMM)  of  NASA  is  to  evaluate  the  feasibil- 
ity of  using  HCMM  data  to  assess  soil  moisture 
effects  by  observing  temperatures  near  the  maxi- 
mum  and   minimum   of  the   diurnal    temperature 


cycle.  In  early  April  1978,  heavy  runoff  from 
snowmelt  and  ice  blockage  caused  significant 
flooding  of  alluvial  areas  in  a  portion  of  the  Big 
Sioux  River  Basin  in  southeastern  South  Dakota. 
Flood  waters  receded  by  mid-May,  but  an  area  of 
high  soil  moisture  content  remained.  Soil  moisture 
in  the  surrounding  terrace  soils  was  generally  less 
than  in  the  flood  plain.  This  area  appeared  warmer 
than  surrounding  areas  on  May  14  HCMM  night 
thermal  imagery  and  cooler  than  surrounding  areas 
on  May  15  HCMM  day  thermal  imagery.  These 
differences  were  probably  the  result  of  thermal 
inertia  and  evaporation  differences  associated  with 
soil  moisture  differences.  The  superiority  of  the 
HCMM  thermal  data  acquired  over  Landsat  data 
for  assessing  soil-moisture  differences  was  demon- 
strated in  this  area.  (Baker-FRC) 
W8 1-04831 


THERMAL  INFRARED  DATA  FROM  THE 
HEAT  CAPACITY  MAPPING  MISSION, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
Remote  Sensing  of  Environment,  Vol  11,  No  1  p 
77-79,  March,  1981,  1  Fig. 

Descriptors:  'Remote  sensing,  'Satellite  technol- 
ogy. Sensors,  Data  acquisition,  Hydrologic  data 
collections.  Water  resources  development,  'Poten- 
tial water  supply. 

The  Heat  Capacity  Mapping  Mission  (HCMM)  is 
part  of  the  space  program  whereby  remote  sensing 
operations  can  be  used  for  terrestrial  applications. 
The  thermal  infrared  data  obtained  from  the 
HCMM  revealed  the  surface  of  the  earth  as  it 
reflected  solar  radiation  and  emitted  thermal  radi- 
ation in  the  visible  and  infrared  channels,  respec- 
tively. The  satellite  is  able  to  observe  midlatitude 
regions  over  the  course  of  the  diurnal  heating 
cycle.  The  HCMM  thermal  infrared  measurements 
can  be  used  to  examine  the  amplitude  of  day/night 
variations  in  surface  temperature  on  a  regional 
basis.  They  can  also  estimate  the  apparent  thermal 
inertia  of  surficial  cover  materials.  A  nighttime 
thermal  infrared  HCMM  image  of  Utah  reveals  the 
Great  Salt  Lake  with  a  color  variation  caused  by 
salinity  and  circulation  differences  affecting  the 
lake's  thermal  properties.  Lake  Powell  is  also 
cleariy  visible  as  a  bright  area  on  the  image,  while 
clouds  appear  as  dark  areas.  Processing  and  reduc- 
tion of  HCMM  data  are  still  in  progress.  (Baker- 
FRC) 
W81-04833 


DURATION  OF  GRAIN  FILLING  AND 
KERNEL  WEIGHT  OF  WHEAT  AS  AFFECTED 
BY  TEMPERATURE, 

Science  and  Education  Administration,  Weslaco, 

TX.  Soil  and  Water  Conservation  Research. 

C.  L.  Wiegand,  and  J.  A.  Cuellar. 

Crop  Science,  Vol  21,  No  1,  p  95-101,  January/ 

February,  1981.  4  Fig,  2  Tab,  41  Ref 

Descriptors:  'Crops,  Temperature,  Agriculture, 
Crop  yield.  Water  stress.  Moisture,  'Temperature 
effects.  Thermal  stress,  'Wheat,  Plant  physiology. 

In  this  paper  grain  filling  duration  and  kernel 
weight  data  obtained  in  connection  with  phenolo- 
gical  and  yield  components  observations  were  re- 
lated to  one  environmental  variable,  mean  daily  air 
temperature  during  grain  filling.  The  purpose  was 
to  determine  how  strongly  temperature  affects  the 
kernel  weight  component  of  wheat  grain  yields. 
The  data  indicated  a  3.1  day  shortening  of  grain 
filling  per  degree  C  increase  in  mean  daily  air 
temperature  during  grain  filling,  which  compares 
with  2.8  days/C  degree  for  seven  studies  reported 
in  the  literature.  The  findings  suggest  that  genetic 
variability  in  plant  senescence  and  grain  filling 
rates  should  be  examined  and  exploited  to  help 
stabilize  the  kernel  size  component  of  the  yield. 
(Baker-FRC) 
W81-04872 


METHODS  FOR  WATER  SUPPLY  FORECAST- 
ING, 

GKY  and  Associates.  Inc.,  Alexandria,  VA. 
G.  K.  Young,  T.  R.  Bondelid,  and  S.  A.  Daley. 
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Water  Resources  Research,  Vol  16,  No  3,  p  556- 
564,  June,  1980.  4  Fig,  5  Ref. 

Descriptors:  *Water  supply,  *Forecasting,  Weath- 
er forecasting,  Potential  water  supply.  Predictions, 
Projections,  Rainfall-runoff  relationships.  Rainfall. 

A  case  study  approach  to  analysis  is  presented 
which  uses  a  cost  effective  method  for  generating 
extended  streamflow  predictions  (ESP).  The  use  of 
this  method  provides  probabilistic  streamflows 
during  designated  time  periods.  The  basis  for  the 
method  is  the  data  from  rainfall,  which  permits  a 
sensitivity  analysis  of  rainfall  inputs  and  resulting 
streamflow  of  calibrated  rainfall/runoff  models. 
Knowledge  of  the  variances  and  sensitivities  of  R/ 
R  model  input  parameters  is  assumed,  allowing  the 
variance  of  the  output  to  be  determined.  Monthly 
rainfall  is  assumed  to  be  Markovian.  This  assump- 
tion is  used  to  select  input  rainfall  data.  The  case 
study  reported  is  for  the  Occoquan  watershed  in 
northern  Virginia.  The  period  of  time  covered  a 
phase  of  severe  drought.  Streamflow  variance  cal- 
culated was  within  12%  of  the  value  obtained  by 
the  current  National  Weather  Service  technique. 
Less  than  10%  of  the  computer  effort  required  by 
the  National  Weather  Service  method  was  needed 
when  using  the  ESP  method.  (Baker-FRC) 
W81-04911 


A  CLEAR-SKY  SPECTRAL  SOLAR  RADI- 
ATION MODEL  FOR  SNOW-COVERED 
MOUNTAINOUS  TERRAIN, 

California  Univ.,  Santa  Barbara.  Dept.  of  Geogra- 
phy. 

J.  Dozier. 

Water  Resources  Research,  Vol  16,  No  4,  p  709- 
718,  August,  1980.  6  Fig,  2  Tab,  52  Ref. 

Descriptors:  'Solar  radiaton,  *Hydrologic  models, 
•Snowmelt,  Satellite  technology,  Mountains, 
Model  studies.  Mathematical  models. 

Incident  or  net  spectral  solar  radiation  under  clear 
skies  may  be  calculated  over  a  mountainous  snow- 
covered  area  from  a  few,  easily  obtainable  meas- 
urements. The  results  can  be  used  with  snowmelt 
runoff  models  or  can  be  compared  with  satellite 
space  radiance  measurements.  Values  for  atmos- 
pheric turbidity  and  water  vapor  are  calculated 
from  global  solar  radiation  with  instrument  easy  to 
operate  in  the  field  or  in  unattended  installations. 
Independent  variables  are  grouped  into  four 
classes:  radiative,  astronomic/temporal,  topo- 
graphic/geographic and  atmospheric/geometric. 
For  calculations  over  a  specified  area,  the  model 
uses  tables,  so  that  computation  speed  for  the  spec- 
tral model  approaches  that  for  a  lumped  model. 
(Cassar-FRC) 
W8 1-04926 


CORRELATIONS  BETWEEN  BROOK  TROUT 
GROWTH  AND  ENVIRONMENTAL  VARIA- 
BLES FOR  MOUNTAIN  LAKES  IN  ALBERTA, 

Canadian  Wildlife  Service,  Edmonton  (Alberta). 

D.  B.  Donald,  R.  S.  Anderson,  and  D.  W. 

May  hood. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  6,  p  603-610,  November,  1980.  1  Fig, 

4  Tab,  26  Ref 

Descriptors:  *Trout,  'Mountain  lakes,  *Groth, 
Fishing,  Fish,  Lakes,  *Alberta,  Canada,  Benthic 
environment,  Amphipods,  Crustaceans,  Water 
analysis,  Water  temperature.  Turbidity,  Chemical 
analysis.  Evaluation. 

Factors  which  affect  brook  trout  growth  are  iden- 
tified, and  some  preliminary  models  are  used  to 
predict  the  size  brook  trout  will  reach  if  they  are 
introduced  into  mountain  lakes  not  having  this 
species.  Brook  trout  populations  were  studied  in  23 
lakes  in  Banff,  Jasper,  and  Waterton  Lakes  national 
parks.  The  weight  reached  by  age-5  brook  trout 
ranged  from  a  low  of  65g  in  Temple  Lake  to  a  high 
of  1,75  Ig  in  Patricia  Lake.  Growth  curves  were 
usually  sigmoid.  The  mean  weight  of  age-5  fish  in 
all  populations  studied  was  520g.  The  oldest  fish 
caught  was  at  least  18  yr  old  and  could  have  been 
older.  The  largest  brook  trout  caught  was  an  age 
6-l~  female  of  2,675g  in  Caledonia  Lake.  There  was 


a  positive  relationship  between  amphipod  abun- 
dance in  the  lakes,  the  relative  importance  of  this 
food  item  in  the  diet  of  brook  trout,  and  the  groth 
of  brook  trout.  Amphipods  were  largely  benthic  in 
lakes  that  had  fish  populations,  although  amphi- 
pods can  be  planktonic  in  other  lakes.  (Baker- 
FRC) 
W8 1-04980 
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HYDROGEOLOGIC  DATA  FROM  THE 
NORTHERN  PART  OF  THE  TOWN  OF 
BROOKHAVEN,  SUFFOLK  COUNTY,  NEW 
YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 
Div. 

Suffolk  County  Water  Authority.  Long  Island 
Water  Resources  Bulletin  15,  1980.  80  p,  2  Fig,  3 
Plates,  9  Tab,  15  Ref 

Descriptors:  'Surface  water,  'Groundwater, 
'Water  quality,  'Data  collections,  Geohydrology, 
Water  level.  Observation  wells,  Aquifers,  Water 
table  Water  supply.  Water  analysis.  Chemical 
analysis,  'New  York,  Suffolk  County,  'Town  of 
Brookhaven. 

Water  levels  in  observation  wells  in  the  northern 
part  of  the  Town  of  Brookhaven,  N.Y.,  indicate 
that  the  water  table  currently  has  a  maximum 
altitude  of  75  feet  above  National  Geodetic  Verti- 
cal Datum  and  the  potentiometric  surface  of  the 
Magothy  aquifer  has  a  maximum  altitude  of  65 
feet.  Water-quality  analyses  of  ground  water  and 
surface  water  indicate  that,  with  a  few  exceptions, 
water  is  acceptable  for  drinking  and  most  uses. 
Total  withdrawal  for  public  supply  in  1977  was 
about  23.11  million  gallons  per  day.  The  upper 
glacial  aquifer  contributed  15.04  million  gallons 
per  day,  and  the  Magothy  aquifer  8.07  million 
gallons  per  day.  Withdrawals  by  private  firms  ac- 
counted for  less  than  5  percent  of  the  total.  The 
hydrogeology  of  the  northern  part  of  the  Town  of 
Brookhaven  is  briefly  described.  A  well-location 
map,  a  water-table  map,  and  a  potentiometric-sur- 
face  map  of  the  Magothy  aquifer  are  included; 
water-quality  analyses  of  water  from  88  wells  and 
7  selected  streams  are  presented  in  tables.  (USGS) 
W8 1-04663 


GROUND-WATER     LEVELS 
WELL     FIELDS     AND     IN 
FLORIDA,  SEPTEMBER  1979, 

Geological  Survey,  Tampa,  FL 

Div. 

D.  K.  Yobbi,  L.  R.  Mills,  and  W 

Available   from  OFSS,   USGS 

Ctr.,  Denver,  CO  80225  Price: 

microfiche   $1.00.    Geological 

Report  80-210,  1979.  2  Sheets,  2 


IN     SELECTED 
WEST-CENTRAL 

Water  Resources 

.  M.  Woodham. 
Box   25425,   Fed. 
paper  copy  $7.00, 
Survey   Open-File 
Tab,  8  Ref 


Descriptors:  'Potentiometric  level,  'Groundwater, 
'Maps,  Subsurface  water.  Aquifers,  Water  table. 
Wells,  Water  level  fluctuations,  'West-central 
Florida,  Floridan  aquifer. 

The  water  table  in  the  surficial  aquifer  and  the 
potentiometric  surface  of  the  Floridan  aquifer  in  a 
1,200-square-mile  area  in  west-central  Florida  are 
mapped  semiannually  by  the  U.S.  Geological 
Survey.  Maps  are  based  on  water  levels  measured 
in  wells  each  May  to  coincide  with  seasonal  low 
levels,  and  each  September  to  coincide  with  sea- 
sonal high  levels.  The  mapped  area  shows  16  well 
fields  which  supplied  123.7  million  gallons  to  mu- 
nicipalities on  September  18,  1979.  The  water  is 
withdrawn  from  the  Floridan  aquifer,  the  major 
aquifer  in  Florida.  The  effect  of  localized  with- 
drawal of  ground  water  is  shown  on  the  maps  as 
depressions  in  both  the  potentiometric  and  water- 
table  surfaces.  Water  levels  were  generally  higher 
in  September  1979  than  in  May  1979  and  higher 
than  the  average  September  levels.  Change  of 
water  levels  ranged  from  an  increase  of  15  feet  at 
Cosme  well  field  to  a  decrease  of  9  feet  at  Verna 
well  field.  (USGS) 
W8 1-04666 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  SEPTEM- 
BER 1979, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

D.  K.  Yobbi,  W.  M.  Woodham,  and  C.  P. 
Laughlin.  „    . 

Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr,  Denver,  CO  80225  Price:  paper  copy  $1.75, 
microfiche  $0.50.  Geological  Survey  Open-File 
Report  80-46,  1980.  1  Sheet. 

Descriptors;  'Potentiometric  level,  'Groundwater, 
'Maps,  Aquifers,  Water  table,  Wells,  Water  level 
fluctuations,  Pumping,  Irrigation,  'Southwest 
Florida,  Southwest  Florida  Water  Management, 
Florida. 

A  September  1979  potentiometric-surface  map  of 
the  Southwest  Florida  Water  Management  District 
depicts  the  annual  high  water-level  period.  Poten- 
tiometric levels  increased  1  to  20  feet  between  May 
1979  and  September  1979,  in  the  citrus  and  farming 
sections  of  southern  Hillsborough,  northern 
Hardee,  southwestern  Polk,  northwestern  DeSoto, 
and  Manatee  Counties.  Water  levels  in  these  areas 
are  widely  affected  by  pumping  for  irrigation  and 
have  the  greatest  range  in  fluctuations.  Water-level 
increases  ranged  from  0  to  7  feet  in  coastal,  north- 
ern, and  southern  areas  of  the  Water  Management 
District.  Generally,  potentiometric  levels  were 
higher  than  previous  September  levels  due  to 
heavy  rains  in  August  and  September.  (USGS) 
W8 1-04667 


WATER  TABLE  IN  THE  SURFICIAL  AQUIFER 

AND  POTENTIOMETRIC  SURFACE  OF  THE 

FLORIDAN  AQUIFER  IN  SELECTED  WELL 

nELDS,    WEST-CENTRAL    FLORIDA,    MAY 

1979, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

R.  M.  Wolansky,  D.  K.  Yobbi,  L.  R.  Mills,  and  W. 

M.  Woodham.  ^    , 

Available   from  OFSS,   USGS   Box   25425,   Fed. 

Ctr.,  Denver,  CO  80225  Price:  paper  copy  $7.00, 

microfiche   $1.00.    Geological   Survey   Open-File 

Report   79-1350,    1979.   2   Sheets,   2  Tab,  7  Ref. 

Descriptors:  'Potentiometric  level,  'Groundwater, 
'Maps,  Subsurface  water.  Aquifers,  Water  table. 
Wells,  Water  level  fluctuations,  'West-central 
Florida,  'Floridan  aquifer,  Florida. 

The  water  table  is  the  surficial  aquifer  and  the 
potentiometric  surface  of  the  Floridan  aquifer  in  a 
1,200-square-mile  area  in  west-central  Florida  are 
mapped  semiannually  by  the  U.S.  Geological 
Survey.  Maps  are  prepared  showing  water  levels 
measured  in  wells  each  May  to  coincide  with 
seasonal  low  levels,  and  each  September  to  coin- 
cide with  seasonal  high  levels.  The  mapped  area 
shows  16  well  fields  which  supplied  128  milhon 
gallons  to  municipalities  on  May  15,  1979.  The 
water  is  withdrawn  from  the  Floridan  aquifer,  the 
major  aquifer  in  Florida.  Water  levels  were  signifi- 
cantly higher  in  May  1979  than  in  May  1978. 
Heavy  rains  on  May  7  and  8th  deluged  the  well- 
field  areas  with  2  to  18  inches  of  rain.  The  maxi- 
mum increase  in  water  levels  from  May  1978  to 
May  1979  was  more  than  8  feet  at  the  Eldridge- 
Wilde  well  field.  (USGS) 
W8 1-04668 


DATA  ON  SELECTED  LAKES  IN  WASHING- 
TON, PART  6, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

N.  P.  Dion,  G.  C.  Bortleson,  and  J.  K.  Innes. 
Washington  State  Department  of  Ecology  Water- 
Supply  Bulletin  42,  Part  6,  1980.  125  p,  1  Fig,  33 
Ref. 

Descriptors:  'Lakes,  'Data  collections,  'Water 
quality,  'Lake  morphometry.  Baseline  studies. 
Chemical  properties.  Physical  properties,  Biologi- 
cal properties.  Bathymetry,  Maps,  Aerial  photog- 
raphy. Water  temperature,  'Washington. 

This  report,  the  sixth  in  a  series,  contains  physical, 
chemical,  and  biological  data  collected  from  24 
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lakes  in  eastern  and  western  Washington  during 
1975.  For  each  lake  is  given  a  description  of  the 
physical  setting,  a  general  discussion  of  water  qual- 
ity, a  bathymetric  map,  and  an  aerial  photograph. 
The  basic  data  include  depth  profiles  of  dissolved- 
oxygen  concentration  and  temperature.  In  general, 
the  study  consists  of  a  data-collection  program 
designed  to  (1)  document  the  present  water  quality 
and  the  overall  status  of  the  lakes,  and  (2)  provide 
basic  data  pertaining  to  the  physical,  cultural,  and 
water-quality  characteristics  of  lakes  in  order  to 
establish  a  base  of  reference  that  will  allow  period- 
ic appraisals  of  future  lake  conditions.  (USGS) 
W8 1-04673 


WATER  RESOURCES  DATA  FOR  KENTUCKY, 
WATER  YEAR  1980. 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-223612, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Report  KY-80-1, 
1981.  804  p,  7  Fig,  4  Tab,  23  Ref 

Descriptors:  *Hydrologic  data,  *Surface  water, 
•Groundwater,  *Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport. 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'Kentucky. 

Water  resources  data  for  the  1980  water  year  for 
Kentucky  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage  and  contents  of 
lakes;  and  water  levels  and  water  quality  of  wells 
and  springs.  This  report  contains  discharge  records 
from  1 1 6  gaging  stations;  stage  and  contents  for  1 5 
lakes;  suspended-sediment  data  for  43  stations  (28 
daily);  daily  temperature  records  for  35  stations; 
daily  specific  conductance  for  24  stations;  ground- 
water levels  for  74  recording  and  85  partial;  water- 
quality  data  from  232  coal  hydrology  sites  (28 
partial,  204  miscellaneous),  3  springs,  and  311 
wells;  and  miscellaneous  temperature  and  specific 
conductance  data  from  the  116  gaging  stations. 
Also  included  are  data  for  123  partial-record  crest- 
stage  and  102  partial-record  low-flow  sites.  Data 
collected  at  various  miscellaneous  sites  are  also 
published.  These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Kentucky.  (USGS) 
W8 1-04675 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 
WATER  YEAR  1980--VOLUME  1.  EASTERN 
NEW  YORK  EXCLUDING  LONG  ISLAND. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-227308, 

Price  codes:  A 14  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Data  Report  NY-80-1, 

1981.  310  p,  5  Fig,  ITab. 

Descriptors:  *Hydrologic  data,  'Surface  water, 
♦Groundwater,  *Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport, 
Water  analysis.  Water  temperature,  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  *New  York,  Eastern  New  York. 

Water  resources  data  for  the  1980  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  of  groundwater  wells.  This  volume  contains 
records  for  water  discharge  at  105  gaging  stations, 
stage  only  at  10  gaging  stations,  stage  and  contents 
at  20  gaging  stations  and  1 8  other  lakes  and  reser- 
voirs, water  quality  at  33  gaging  stations,  and 
water  levels  at  25  observation  wells.  Also  included 
are  data  for  63  crest-stage  and  27  low-fiow  partial- 
record  stations.  Additional  water  data  were  col- 
lected at  various  sites  not  involved  in  the  systemat- 
ic data-collection  program  and  are  published  as 
miscellaneous  measurements  and  analyses.  These 
data  together  with  the  data  in  Volumes  2  and  3 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 


and  cooperating  State,  local,  and  Federal  agencies 
in  New  York.  (USGS) 
W8 1-04676 


WATER  RESOURCES  DATA  FOR  OHIO, 
WATER  YEAR  1980-VOLUME  2.  ST.  LAW- 
RENCE RIVER  BASIN. 

Geological  Survey,  Columbus,  OH.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-2 17077, 
A 12  in  paper  copy,  AOl  in  microfiche.  Geological 
Survey  Water-Data  Report  OH-80-2,  1981.  257  p, 
2  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport, 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections,  Sites,  'Ohio,  'St.  Lawrence  River 
basin. 

Water  resources  data  for  the  1980  water  year  for 
Ohio  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  groundwater  wells. 
This  report  in  two  volumes  and  one  appendix 
contains  records  for  water  discharge  at  169  gaging 
stations,  stage  and  contents  at  39  lakes  and  reser- 
voirs, water  quality  at  57  gaging  stations  and  83 
wells,  and  water  levels  at  183  observation  wells. 
Also  included  are  data  from  84  crest-stage  partial- 
record  stations;  9  low-flow  partial-record  stations, 
and  537  coal  hydrology  synoptic  sites.  Additional 
water  data  were  collected  at  various  sites  not 
involved  in  the  systematic  data-collection  program 
and  are  published  as  miscellaneous  measurements 
and  analyses.  These  data  represent  that  part  of  the 
National  Water  Data  System  collected  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Ohio.  (USGS) 
W8 1-04677 


WATER  RESOURCES  DATA  FOR  SOUTH 
DAKOTA,  WATER  YEAR  1980. 

Geological  Survey,  Huron,  SD.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB82-101338, 

Price  codes:  A20  in  paper  copy,  AOl  in  microfiche. 

Geological   Survey  Water-Data  Report  SD-80-1, 

1981.  454  p,  6  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections,  Sites,  'South  Dakota. 

Water  resources  data  for  the  1980  water  year  for 
South  Dakota  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage,  con- 
tents, and  water  quality  of  lakes  and  reservoirs;  and 
water  levels  in  wells.  This  report  contains  dis- 
charge records  for  112  gaging  stations,  stage  and 
contents  for  10  lakes  and  reservoirs,  water  quality 
for  22  gaging  stations,  and  water  levels  for  6 
observation  wells.  Also  included  are  37  crest-stage 
partial-record  stations.  Additional  water  data  were 
collected  at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  published  as  mis- 
cellaneous measurements  and  analyses.  These  data 
represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  State  and  Federal  agencies  in 
South  Dakota.  (USGS) 
W8 1-04678 


Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  'Iowa. 

Water  resources  data  for  the  1980  water  year  for 
Iowa  consists  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels  in 
wells.  This  report  contains  discharge  records  for 
117  gaging  stations,  stage  and  contents  for  7  lakes 
and  reservoirs,  water  quality  for  25  gaging  stations, 
and  water  levels  for  34  observation  wells.  Also 
included  are  126  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements and  analyses.  The  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Iowa.  (USGS) 
W8 1-04679 


WATER  RESOURCES  DATA  FOR  NORTH 
CAROLINA,  WATER  YEAR  1980. 

Geological  Survey,  Raleigh,  NC.  Water  Resources 

Div. 

Geological  Survey  Water-Data  Report  NC-80-1, 

1981.  459  p,  3  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'North  Carolina. 

Water  resources  data  for  the  1980  water  year  for 
North  Carolina  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage  and 
contents  of  lakes  and  reservoirs;  and  ground-water 
levels.  This  report  contains  discharge  records  for 
156  gaging  stations,  stage  and  contents  for  24  lakes 
and  reservoirs,  water  quality  for  57  gaging  stations 
and  7  miscellaneous  sites,  and  water  levels  for  64 
observation  wells.  Additional  water  data  were  col- 
lected at  various  sites,  not  involved  in  the  system- 
atic data-collection  program,  and  are  published  as 
miscellaneous  measurements  in  this  report.  The 
collection  of  water-resources  data  in  North  Caroli- 
na is  a  part  of  the  National  Water-Data  System 
operated  by  the  U.S.  Geological  Survey  in  cooper- 
ation with  State,  municipal,  and  Federal  agencies. 
(USGS) 
W8 1-04680 


WATER  RESOURCES  DATA  FOR  IOWA, 
WATER  YEAR  1980. 

Geological  Survey,  Iowa  city,  lA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-213399, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Report  IA-80-1, 
1981.  276  p,  10  Fig. 


WATER  RESOURCES  DATA  FOR  OKLAHO- 
MA, WATER  YEAR  1979~VOLUME  1.  ARKAN- 
SAS RIVER  BASIN. 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-2 12748, 
Price  codes:  A99  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport, 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  'Oklahoma,  'Arkansas  River 
basin. 

Water  resources  data  for  the  1979  water  year  for 
Oklahoma  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  or  reservoirs.  Volumes  1  and 
2  of  this  report  contain  discharge  records  for  132 
gaging  stations,  stage  and  contents  for  26  lakes  or 
reservoirs,  water  quality  for  133  gaging  stations 
and  3  lakes,  and  water  levels  for  48  wells.  Also 
included  are  43  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
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Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Oklahoma.  (USGS) 
W81-04681 


WATER  RESOURCES  DATA  FOR  OKLAHO- 
MA, WATER  YEAR  1979- VOLUME  2. 

Geological  Survey,  Oklahoma  City,  OK.  Water 
Resources  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-213431, 
A12  in  paper  copy,  AOl  in  microfiche.  Geological 
Survey  Water-Data  Report  OK-79-2,  1981.  249  p, 
8  Fig. 

Descriptors:  *Hydrologic  data,  *Surface  water, 
♦Groundwater,  *Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport, 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections,  Sites,  *Oklahoma,  *Red  River  basin. 

Water  resources  data  for  the  1979  water  year  for 
Oklahoma  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  or  reservoirs.  Volumes  1  and 
2  of  this  report  contain  discharge  records  for  132 
gaging  stations,  stage  and  contents  for  26  lakes  or 
reservoirs,  water  quality  for  133  gaging  stations 
and  3  lakes,  and  water  levels  for  48  wells.  Also 
included  are  43  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites,  not  part  of  the  systematic  data  collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Oklahoma.  (USGS) 
W8 1-04682 


THE  USE  OF  THE  MULTIDIMENSIONAL 
ANALYSIS  IN  THE  COMPARISON  OF  THE 
1976  VS  1971  RIVER  SEINE  BASIN  SURVEYS, 

Ecole  Centrale  des  Arts  et   Manufactures,   Cha- 

tenay  Malabry  (France).  Laboratories  de  Mathe- 

matiques  Appliquees. 

For  primary  bibliographic  entry  see  Field  7A. 

W81-04811 


LIGHT,  SECCHI  DISKS,  AND  TROPHIC 
STATES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

R.  O.  Megard,  J.  C.  Settles,  H.  A.  Boyer,  and  W. 

S.  Combs,  Jr. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 

373-377,  March,  1980.  3  Fig,  1  Tab,  8  Ref. 

Descriptors:  *Secchi  disks,  *Light  penetration, 
♦Lakes,  'Chlorophyll,  *Trophic  level,  *Phyto- 
plankton.  Algae,  Limnology,  Extinction  coeffi- 
cient, Water  quality,  Physical  properties.  Calibra- 
tions. 

Lorenzen's  (1980)  criticism  of  Secchi  disk-chloro- 
phyll relationships  which  neglect  non-chlorophyll 
light  attenuating  substances  is  substantiated  with 
data  from  several  lakes.  Curves  were  developed 
for  three  lakes  using  both  the  Carlson  (1977)  tradi- 
tional formula  and  the  Lorenzen  (1980)  modifica- 
tion. The  curves  show  that  the  extinction  coeffi- 
cient may  be  neglected  for  simplification  purposes 
if  concentrations  of  chlorophyll  exceed  20-30  mb 
per  cu  meter.  In  highly  colored  lakes,  ignoring  the 
extinction  coefficient  will  assign  a  much  higher 
trophic  level  than  algal  biomass  would  indicate. 
The  Secchi  disk  optical  system  should  be  calibrat- 
ed for  each  lake  and  observer  to  obtain  the  most 
accurate  data  for  formulating  management  policies 
for  lakes  and  watersheds.  (Cassar-FRC) 
W8 1-04945 
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METHODOLOGY 
AN  IRRIGATION 
RESERVOIRS, 


FOR   OPTIMIZATION    OF 
SYSTEM  WITH  STORAGE 


Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 
M.  J.  Khanjani. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-238586, 
Price  codes:  A15  in  paper  copy,  AOl  in  microfiche. 
PhD  Dissertation,  August,  1980.  313  p,  36  Fig,  25 
Tab,  216  Ref,  6  Append.  OWRT-B-041-IDA(2). 

Descriptors:  *Snake  River  Valley  Irrigation  Dis- 
trict, 'Irrigation  canals,  'Reservoir  design.  Opti- 
mization, Reservoir  capacity.  Reservoir  storage, 
Probability  process,  'Mathematical  studies, 
'Model  studies.  Stochastic  process.  Linear  pro- 
gramming. Cost-benefit  analysis.  Flood  control, 
Hydropower,  Evapotranspiration,  Runoff,  Perco- 
lation, Peak  demand. 

The  study's  objective  was  to  utilize  probability 
analysis  and  mathematical  programming  in  plan- 
ning the  design  and  operation  of  an  irrigation 
network  with  a  chain  of  internal  water  storage 
reservoirs.  Specific  objectives  were  to  (1)  deter- 
mine the  best  irrigation  intervals  and  field  water 
requirements  during  peak  water  consumption  by  a 
stochastical  analysis  of  potential  evapotranspira- 
tion, and  to  complete  a  cost-benefit  analysis  of  the 
irrigation  application  subsystem;  (2)  specify  loca- 
tions and  sizes  of  internal  water  storage  reservoirs 
and  compute  design  capacity  of  each  segment  of 
the  irrigations  distribution  subsystem  for  the  opti- 
mal least  cost  system.  An  area  of  approximately 
1,865  ha  in  the  Snake  River  Valley  Irrigation  Dis- 
trict was  selected  for  application  of  the  proposed 
model.  The  following  conclusions  were  drawn:  (1) 
evapotranspiration  follows  a  probability  distribu- 
tion important  in  determining  design  capacity  of 
system  components;  (2)  time  of  occurrence  of  eva- 
potranspiration may  follow  a  type  of  probability 
distribution;  (3)  least  cost  combinations  of  alterna- 
tive farm  service  reservoir  types  and  their  sites  and 
structures  can  be  determined  using  mixed  integer 
programming;  (4)  linear  programming  can  be  used 
for  sensitivity  and  parametric  analyses  of  the 
model;  and  (5)  any  types  of  constraints  can  be 
entered  into  the  mixed  integer  or  linear  program- 
ming models,  (de  Coquereaumont-IPA) 
W8 1-04653 


SUB-SURFACE  IRRIGATION  CHANNEL, 

E.  J.  Taylor-Smith. 

U.S.  Patent  No  4,221,505,  15  p,  12  Fig,  10  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  2,  p  563,  September  9,  1980. 

Descriptors:  'Patents,  'Subsurface  irrigation, 
'Equipment,  Channeling,  Excavation,  Trenches, 
Soil  properties.  Capillary  action,  'Irrigation  engi- 
neering, 'Irrigation  design. 

The  apparatus  of  the  invention  digs  a  trench  to  a 
predetermined  level  relative  to  a  plane  such  as  a 
laser  beam  plane  above  the  ground.  A  system  of 
water  channels  is  pressed  into  the  bottom  of  the 
trench,  and  the  materials  that  have  been  dug  out  to 
form  the  trench  are  returned.  The  channel  system 
may  be  formed  directly  in  the  bottom  of  the 
trench,  but  it  is  preferable  to  screen  the  material 
dug  from  the  trench,  and  to  lay  fine  material  on  the 
bottom  after  which  the  channel  system  is  pressed 
into  this  layer.  The  coarse  materials  are  directed 
over  the  channels  and  the  trench  bottom.  The 
returned  material  is  coarse  enough  so  that  when 
water  is  directed  into  the  channel  system  it  will 
flow  throughout  this  system  and  be  available 
through  capillary  action  for  plants  growing  at  the 
surface.  A  vehicle  in  accordance  with  this  inven- 
tion comprises  a  main  frame  to  be  moved  over  the 
ground,  a  digger  unit  mounted  on  the  frame  and 
operable  to  remove  earth  from  the  ground  to  form 
a  trench  of  predetermined  width  and  depth,  and 
distributing  means  on  the  frame  behind  for  spread- 
ing earth  removed  by  the  digger  unit  back  over  the 
trench  bottom.  (Sinha-OEIS) 
W8 1-04745 


MICROGRAVITY  SURVEYS  FOR  EVALUA- 
TION OF  ELEVATION  CHANGES  DUE  TO 
RESERVOIR  IMPOUNDMENT, 


Army   Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Earthquake  Engineering  and  Geo- 
physics Div. 
D.  K.  Butler. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  355-361,  March,  1981. 
1  Fig,  1  Tab,  16  Ref 

Descriptors:  'Microgravity  surveys,  'Reservoirs, 
'Elevation,  Reservoir  stages,  'Postimpoundment, 
Gravity  studies.  Measurement  techniques.  Geo- 
physics, Engineering  geology.  Groundwater  level. 

One  of  the  primary  observable  effects  of  the  im- 
poundment of  large  reservoirs  is  the  downward 
deflection  of  the  earth's  surface,  presumably  due  to 
the  imposed  load.  Reservoir  filling  and  seasonal 
changes  in  reservoir  level  result  in  elevation 
changes  and  in  changes  in  groundwater  levels  in 
permeable  formations  in  the  vicinity  of  the  reser- 
voir. This  technical  note  assesses  the  potential  of 
microgravity  surveys  for  the  evaluation  of  eleva- 
tion changes  due  to  reservoir  impoundment,  the 
size  of  reservoir  which  is  likely  to  produce  eleva- 
tion changes  large  enough  for  detection  by  micro- 
gravity  surveys,  and  the  role  of  coupled  microgra- 
vity and  surface  leveling  or  groundwater  level 
monitoring  surveys  in  areas  with  permeable  bed- 
rock. While  microgravity  surveys  suffer  from  strin- 
gent demands  and  time-dependent  interfering  ef- 
fects, repeated  surveys  show  promise  of  being  a 
valuable  tool  for  studying  elevation  changes,  or 
mass  change  effects  associated  with  reservoir  im- 
poundment, or  both.  A  reservoir  representing  a 
total  posdmpoundment  load  on  the  order  of  1.1 
million  tons  or  greater  is  a  candidate  for  microgra- 
vimetric  studies  for  determining  elevation  changes. 
Microgravity  studies  survey  nets  are  currently  in 
operation  at  Libby  Dam  and  Reservoir  in  Montana 
and  at  the  Palmdale  uplift  area  in  California.  (Car- 
roll-FRC) 
W8 1 -04775 


VIBRATION  TESTS  OF  FULL-SCALE  EARTH 
DAM, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8D. 
W8 1 -04776 


COMPARATIVE   STUDY   OF   DYNAMIC   RE- 
SPONSE OF  EARTH  DAM, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
For   primary   bibliographic   entry   see   Field    8D. 

W8 1-04778 


SAFETY  OF  A  CONSTRUCTED  FACILITY: 
GEOTECHNICAL  ASPECTS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

For   primary   bibliographic   entry   see   Field    8D. 
W8 1-04781 


FORWARD  STORAGE, 

Instituto  Tecnologico   Regional   de  Tijuana,   San 

Ysidro,  CA.  Centro  Regional  de  Estudios  Gradua- 

dos  e  Investigacion  Tecnologica. 

For  primary  bibliographic  entry  see  Field  6B. 

W81-04783 


CONSTRUCTION  OF  LARGE  CANAL  ON  COL- 
LAPSING SOILS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Div.  of  Research. 
P.  C.  Knodel. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GTl,  p  79-94,  January,  1981. 
12  Fig,  7  Ref 

Descriptors:  'Canal  construction,  'Subsidence, 
'Soil  compaction.  Canals,  Soil  engineering.  Pond- 
ing, Cohesionless  soils.  Soil  tests,  San  Luis  canal, 
California. 

Soil  subsidence  by  compaction  due  to  wetting  is 
analyzed,  and  the  construction  of  the  San  Luis 
Canal  is  discussed.  The  canal  is  107  miles  long  and 


53 


h 


Field  8— ENGINEERING  WORKS 


i;;^!: 


Group  8A — Structures 

has  a  capacity  ranging  from  13,100  cu  ft/sec  at  the 
headworks  to  7750  cu  ft/sec  at  the  lower  end. 
Subsidence  studies  were  carried  out  in  the  San 
Joaquin  Valley,  and  the  soil  along  the  route  of  the 
canal  was  tested  for  looseness.  Also,  several  field 
test  ponds  were  installed  to  correlate  probable 
shallow  subsidence  with  the  varying  degrees  of 
seriousness  shown  by  the  exploration  program  and 
laboratory  tests.  For  construction  in  the  collapsible 
soil  areas,  ponding  was  first  performed,  followed 
by  drainage.  Then,  to  provide  a  firmer  subbase  to 
support  the  concrete  lining,  specifications  called 
for  rolling  the  bottom  of  the  canal  and  embank- 
ment foundations  with  eight  passes  of  a  50-ton 
pneumatic-tired  roller.  Preponding  was  found  to 
be  successful.  The  canal  was  built  during  1963-68 
and  has  performed  well  to  date.  (Small-FRC) 
W8 1-04800 


DESIGN  NOMOGRAPHS  FOR  SLOTTED 
DRAIN  HYDRAULICS, 

G.  E.  Morris. 

Public  Works,  Vol  112,  No  4,  p  55-57,  April,  1981. 

3  Fig,  1  Ref 

Descriptors:  *Drains,  *Urban  runoff.  Storm  runoff. 
Rainfall-runoff  relationships.  Storm  drainage, 
Storm  drains.  Storm  wastewater,  Highways,  Hy- 
draulics, 'Design  criteria.  Engineering. 

The  hydraulic  characteristics  of  the  slotted  drain 
become  increasingly  important  as  they  are  used  in 
more  and  more  complex  situations.  Slotted  drains 
consist  of  a  corrugated  steel  pipe  cut  along  the 
longitudinal  axis  and  reinforced  with  a  grate  of 
solid  spacer  bars.  They  are  installed  flush  with  the 
surface;  water  drops  through  the  opening  and  into 
the  pipe  and  connected  outlet.  This  drainage 
system  replaces  the  commonly  used  system  of 
berms  and  catch  basins  to  intercept  runoff  from 
highways.  A  great  deal  of  federal  research  and 
research  at  the  state  level  in  various  locations  was 
carried  out  to  improve  the  original  designs  and 
adapt  this  solution  to  more  extensive  problems. 
Today,  slotted  drains  can  be  used  to  intercept 
runoff  in  a  typical  curb-and-gutter  as  a  slot-on- 
grade,  or  at  a  sag  or  low  point  to  accommodate 
runoff  carried  by  the  gutter,  or  to  capture  carry- 
over from  preceding  drains.  The  drain  can  be 
installed  in  wide,  flat  areas  to  intercept  overland 
sheet  flow.  (Baker-FRC) 
W81-04815 


PRESSURE  DROP  IN  AND  OPERATION  OF 
ICE-LINED  SLURRY  PIPELINES, 

V.  N.  Kondakov,  Yu.  K.  Vitoshkin,  and  V.  I. 

Goshtovt. 

Fluid  Mechanics-Soviet  Research,  Vol  9,  No  4,  p 

13-18,  July-August,  1980.  3  fig,  10  Ref. 

Descriptors:  'Pressure  head,  *Pumping  tests, 
•Pipelines,  'Slurries,  Ice  formation.  Freezing, 
Arctic  regions,  Cold  regions. 

In  Arctic  regions  slurry  pipelines  may  have  inter- 
nal ice  linings  instead  of  exterior  thermal  insula- 
tion. Curves  were  developed  for  hydraulic  gradi- 
ent as  a  function  of  flow  rate  in  ice-lined  pipes  for 
water  at  mean  velocities  of  0.6  to  2. 1  meters  per 
sec  and  for  iron  ore  waste  slurry  velocities  from 
1.25  to  2  meters  per  sec.  Slurry  solids  concentra- 
tions ranged  from  3  to  6%  by  volume.  Pressure 
drop  was  calculated  for  water  and  slurries  as  func- 
tions of  different  ice  annulus  thicknesses.  Head 
delivery  curves  were  presented  for  a  centrifugal 
pump  operating  with  water  and  slurry,  ice-free 
pipelines  conveying  water  and  slurry,  and  ice-lined 
pipes  carrying  water  and  slurry.  These  graphs  can 
show  the  critical  velocity  and  outdoor  temperature 
below  which  progressive  freezing  of  pipeline  con- 
tents will  occur.  (Cassar-FRC) 
W8 1-04894 


VICTORIA'S  SUGARLOAF  PROJECT. 

International  Water  Power  and  Dam  Construction, 
Vol  33,  No  3,  p  21-24,  March,  1981.  4  Fig. 

Descriptors:  'Reservoirs,  'Dams,  'Water  supply 
development,  Sugarloaf  Project,  Water  treatment 
facilities.  Pumping  plants,  Water  storage,  Yarra 
River,  'Australia. 


The  Sugarloaf  Project  will  provide  Melbourne, 
Australia,  with  95,000  million  liters  of  water  stor- 
age by  1984.  The  scheme  consists  of  the  Yering 
Gorge  intake  and  pumping  station  on  the  Yarra 
River,  a  tunnel  and  reservoir  inlet,  Sugarloaf  reser- 
voir and  dam,  a  drawoff  structure  and  tunnel  to  the 
reservoir  pumping  station,  a  water  treatment  plant 
and  a  clear  water  storage  basin  and  pipeline  to  the 
supply  system.  The  Sugarloaf  dam.  181  meters 
high,  is  constructed  of  weathered  and  fresh  rock 
and  earthfill  (5  million  cu  meters)  from  within  the 
reservoir  site.  The  upstream  face  is  protected  by 
75,000  sq  meters  of  impervious  concrete.  Inlet  and 
drawoff  structures  are  supported  against  reservoir 
banks  to  avoid  the  need  for  building  bridges  or 
using  boats  for  inspections.  The  reservoir  has  a  full 
supply  level  of  445  hectares  at  178  meters  eleva- 
tion. The  water  treatment  plant  will  draw  from  an 
inhabited  catchment  with  increasing  use  of  agricul- 
tural chemicals.  Provision  has  been  made  for  acti- 
vated carbon  filters  if  water  odor  and  taste  control 
requires  them.  All  roads,  pipelines,  and  transmis- 
sion lines  for  the  project  were  placed  with  care  to 
minimize  effects  on  the  environment.  (Cassar- 
FRC) 
W8 1-04903 


AN  OPTIMIZED  DESIGN  METHOD  FOR  BUT- 
TRESS DAMS, 

Institutul  de  Constructii  din  Bucuresti  (Rumania). 
R.  Priscu,  A.  Popovici,  and  P.  Suprovici. 
International  Water  Power  and  Dam  Construction, 
Vol  33,  No  3,  p  29-33,  March,  1981.  6  Fig,  8  Ref. 

Descriptors:  'Dam  design,  'Design  criteria,  'Opti- 
mization, 'Buttress  dams.  Stress  analysis.  Comput- 
er programs.  Algorithms,  Concrete  dams,  Itaipu 
Dam,  Brazil-Paraguay,  Rositas  Dam,  Bolivia. 

A  computer  program  was  developed  to  determine 
the  optimum  size  and  shape  of  buttress  dams.  Mini- 
mum concrete  volume  was  a  major  criterion. 
Other  considerations  were  stability  against  sliding 
along  the  foundation  surface,  limitation  or  annul- 
ment of  the  vertical  stress  at  the  dam  upstream  toe, 
dead  weight,  hydrostatic  pressure  at  different 
water  levels,  and  geometrical  constraints.  The  pro- 
gram was  applied  to  two  large  buttress  dams, 
Rositas  and  Itaipu.  Concrete  volumes  of  the  opti- 
mum profiles  for  these  dams  were  8-12%  less  than 
optimized  profiles  with  classical  linear  faces.  It  was 
found  that  performing  the  optimization  in  two 
stages,  predimensioning  and  final  dimensioning, 
was  advisable.  Two-dimensional  stress  analysis 
produced  results  as  good  as  three-dimensional  anal- 
ysis. (Cassar-FRC) 
W8 1-04906 


LINEAR  DECISION  RULE  IN  RESERVOIR 
DESIGN  AND  MANAGEMENT.  6.  INCORPO- 
RATION OF  ECONOMIC  EFFICIENCY  BENE- 
FITS AND  HYDROELECTRIC  ENERGY  GEN- 
ERATION, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

M.  H.  Houck,  J.  L.  Cohon,  and  C.  S.  Revelle. 
Water  Resources  Research,  Vol  16,  No  1,  p  196- 
200,  February,  1980.  14  Ref. 

Descriptors:  'Reservoirs,  'Design  criteria.  Man- 
agement, 'Model  studies,  Mathematical  models. 
Economic  efficiency. 

This  paper  introduces  three  extensions  of  the  linear 
decision  rule  (LDR)  model  presented  in  1969.  The 
first  extension  is  the  incorporation  of  the  objective 
of  maximization  of  net  economic  efficiency  benefits 
using  methods  partially  described  earlier.  The 
second  extension  is  the  incorporation  of  hydroelec- 
tric energy  production  in  the  LDR  model.  The 
third  extension  is  the  reconsideration  and  new  for- 
mulation of  the  safe  yield  of  the  reservoir  system. 
Computational  experience  with  the  extended 
model  is  discussed.  The  extended  LDR  is  shown  to 
be  well  within  the  limits  of  computational  feasibil- 
ity for  large  reservoir  systems  of  10  or  more  facili- 
ties with  conflicting  uses  and  an  objective  of  maxi- 
mizing net  economic  efficiency  benefits.  (Baker- 
FRC) 
W8 1-049 15 


MAKING  PERU'S  DESERTS  BLOOM. 

International  Water  Power  and  Dam  Construction, 
Vol  32,  No  2,  p  39-41,  February,  1980. 

Descriptors:  'Irrigation  programs,  'Tunneling, 
'Hydroelectric  power  production.  Tunnels, 
Tunnel  construction.  Irrigation  canals.  Foreign 
projects,  Arid  climates,  'Peru,  'Water  transport. 

A  five  nation  consortium  has  begun  work  on  a  vast 
irrigation  and  hydro-power  scheme  which  will 
enable  one  fifth  of  Peru's  basic  foodstuffs  to  be 
grown  in  a  former  desert  and  add  656  MW  of 
power.  The  water  of  the  Colca  river  will  be  divert- 
ed through  a  system  of  tunnels  and  canals  onto  the 
plain.  The  Condoroma  dam  will  be  built  4200  m  up 
the  Andes  to  collect  and  control  flow  of  the  river, 
which  has  a  seasonal  variation  of  3.5  cu  m/sec 
during  most  of  the  year  and  1000  cu  m/sec  during 
the  December  to  February  rains.  This  water  will 
also  be  directed  to  the  tunnel  and  canal  system, 
which  will  ultimately  distribute  the  water  over 
23,000  ha  of  desert.  Stage  II  of  the  plan  includes 
construction  of  a  dam  at  Angostura  which  will 
make  possible  the  irrigation  of  another  60,000  ha. 
At  present,  virtually  all  of  the  tunneling  is  com- 
plete. Tunneling  crews  have  had  problems  with 
water  and  with  swelling  rock,  an  andesitic  rock 
with  clay  in  the  fissures  which  swells  when  in 
contact  with  air,  crumbling  the  face.  The  Peruvian 
concrete  industry  has  had  some  problems  keeping 
up  with  the  demand  for  concrete  to  line  the  tun- 
nels. This  year,  the  first  6000  ha  will  get  the  year's 
soaking  it  needs  before  crops  can  be  sown.  (Small- 
FRC) 
W8 1-04990 
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CALIBRATION  OF  A  90  DEGREE  V-NOTCH 
WEIR  USING  PARAMETERS  OTHER  THAN 
UPSTREAM  HEAD, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

R.  Eli,  H.  Pedersen,  and  R.  Snyder. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-226269, 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/4-80-035,  July,  1980.  120  p,  33  Fig,  5  Tab,  15 

Ref,  3  Append. 

Descriptors:  'Weirs,  'Calibrations,  'Flow  dis- 
charge, 'Discharge  measurement,  Water  depth, 
Water  measurement.  Flow  measurement. 

Traditional  calibration  of  90  degree  V-notch  weirs 
has  involved  the  establishment  of  a  head-discharge 
relationship  where  the  head  is  measured  well  up- 
stream of  weir  drawdown  effects.  This  parameter 
is  often  difficult  to  measure  in  field  weir  installa- 
tions for  checking  compliance  to  discharge  regula- 
tions. The  experimental  effort  involved  the  at- 
tempted calibration  of  two  additional  measurement 
parameters.  The  calibration  tests,  including  a  statis- 
tical error  experiment,  were  successful  for  the  pa- 
rameters; depth  of  flow  at  the  weir,  and  width  of 
flow  at  the  weir.  Based  on  test  statistics  and  experi- 
ence with  the  measurement  techniques,  the  depth 
of  flow  at  the  weir  notch  was  the  easiest  to  obtain 
with  the  least  probability  of  significant  error.  How- 
ever, both  techniques  resulted  in  errors  in  dis- 
charge of  less  than  10%  with  a  probability  of  95%. 
The  level  of  accuracy  is  deemed  sufficient  to  ap- 
prove both  techniques  for  field  testing.  Calibration 
tables  for  the  standard  measurement  of  head  over 
the  weir  plus  depth  and  width  of  flow  at  the  notch 
are  included.  (Moore-SRC) 
W8 1-04699 


FLOW  MONITORING, 

C.  A.  McClure. 

U.S.  Patent  No  4,221,127,  6  p,  4  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  2,  p  435,  September  9,  1980. 

Descriptors:  'Patents,  'Flow  measurement,  'Mon- 
itoring, Flow  rate.  Pipe  flow.  Closed  conduit  flow. 
Instrumentation,  Gravity  flow. 
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The  objects  of  the  invention  are  accompHshed  by 
the  steps  of,  first,  physically  embodying  a  known 
relationship,  between  depth  of  liquid  in  the  pipe 
and  liquid  flow  through  the  pipe,  in  a  system  for 
converting  an  input  value  of  such  depth  to  the 
corresponding  value  of  such  flow;  next,  sensing  the 
depth  of  liquid  in  the  pipe,  in  the  absence  of  a  weir, 
flume,  or  other  flow-rating  device;  then  inputting 
the  sensed  depth  value  to  the  conversion  system 
and  obtaining  the  corresponding  output  flow 
value,  and  providing  a  physical  indication  of  such 
output  flow  value.  In  apparatus  terms  the  inven- 
tion comprises  means  for  monitoring  gravity  flow 
in  a  pipe  without  a  weir,  flume,  or  other  flow- 
rating  device,  including  a  physical  system  adapted 
to  receive  input  values  of  depth  of  liquid  in  the 
pipe  and  to  output  corresponding  values  of  liquid 
flow  through  the  pipe  in  accordance  with  a  known 
relationship,  means  for  sensing  depth  of  liquid  in 
the  pipe  and  for  transmitting  the  sensed  depth  to 
the  input-output  system,  and  means  for  translating 
the  output  into  a  flow  indication.  (Sinha-OEIS) 
W81-04741 

BED  EROSION  IN  RECTANGULAR  LONG 
CONTRACTION, 

Ahmadu   Bello  Univ.,   Zaria  (Nigeria).   Dept.   of 

Civil  Engineering. 

M.  A.  Gill. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY3j,  p  273-284,  March,  1981.  7  Fig,  3  Tab,  6 

Ref. 

Descriptors;  'Channel  erosion,  *Hydraulic  engi- 
neering, 'Waterways,  *Scour,  River  beds,  Rivers, 
Civil  engineering,  Channel  scour,  Watercourses, 
Channel  improvement.  Mathematical  models. 

When  the  width  of  a  rectangular  channel  is  re- 
duced by  building  long  side  walls  so  that  the  width 
within  the  side  walls  remains  constant,  the  con- 
tracted channel  may  be  called  a  rectangular  long 
contraction.  In  order  to  guard  against  the  destruc- 
tive effects  of  excessive  erosion  within  the  reach, 
resulting  from  increased  bed  shear  stress  of  the 
flow,  it  is  important  to  be  able  to  estimate  the 
depth  of  maximum  erosion.  A  laboratory  study 
was  designed  to  investigate  the  general  erosion 
within  a  long  contraction  problem  and  to  evaluate 
the  applicability  of  Straub's  theoretical  one-dimen- 
sional model  for  general  erosion.  The  study  results 
showed  that  Straub's  simple  model  can  be  used  for 
predicting  scour  depth  in  a  long  contraction  with 
reasonable  accuracy.  For  design  purposes,  the  pre- 
dicted depths  should  be  scaled  up  by  about  58 
percent  to  get  a  maximum  local  value.  The  inlet 
region  close  to  the  walls  is  subjected  to  severe 
local  erosion.  In  order  to  obtain  an  estimate  of  the 
extreme  maximum  depth  of  scour  in  this  region, 
the  theoretical  values  should  be  multiplied  by  2.56. 
(CarroU-FRC) 
W81-04765 
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INFILTRATION/INFLOW  REMOVAL, 

Donnelly,    Conklin,    Phipps    and    Buzzell,    Inc., 

Springfield,  VT. 

G.  F.  Conklin. 

Water/Engineering  and  Management,  Vol  128,  No 

4,  p  34,  36,  37,  April,  1981.  1  Tab. 

Descriptors:  ♦Infiltration  rate,  *Sewer  systems. 
Sewer  infiltration,  'Design  criteria.  Evaluation, 
Wastewater  facilities.  Planning,  Monitoring. 

This  discussion  summarizes  the  findings  of  a  stud 
that  evaluated  the  effectiveness  of  the  Infiltration/ 
Inflow  (I/I)  program  which  was  implemented  in 
18  communities  across  the  country.  The  purpose  of 
the  study  was  to  evaluate  construction  so  as  to 
eliminate  or  reduce  infiltration/inflow  that  would 
be  costly  to  transport  and  treat.  The  evaluation 
indicated  that  in  general  plans  to  reduce  and  elimi- 
nate excessive  I/I  have  not  been  accomplished. 
Changes  are  needed  in  Sewer  System  Evaluations 
in  order  to  provide  more  realistic  initial  data  and 
ensure  more  successful  projects.  Standardization  of 
quantification  is  needed  for  system  wide  I/I.  Moni- 


toring of  I/I  flow  should  be  performed  during  wet 
weather  and/or  high  groundwater  conditions.  A 
realistic  system  I/I  rate  must  be  used  as  a  cut-off 
for  projects  to  proceed  to  Sewer  System  Evalua- 
tion Surveys.  Limited  television  inspection  and 
rainfall  simulation  work  should  be  included  in  the 
I/I  Analysis  Phase.  The  impace  of  I/I  from  house 
service  connections  and  groundwater  migration 
after  sewerline  rehabilitation  should  also  be  consid- 
ered. Television  inspection  of  flow  estimating  tech- 
niques should  be  standardized.  (Baker-FRC) 
W81-04835 


TURBINE  BEHAVIOUR  UNDER  CAVITATION 
CONDITIONS, 

Trieste  Univ.  (Italy).  Inst,  di  Macchine  e  Tecnolo- 

gie  Meccaniche. 

A.  Antonini,  and  A.  Giadrossi. 

International  Water  Power  and  Dam  Construction, 

Vol  33,  No  3,  p  25-28,  March,  1981.  9  Fig,  2  Tab,  5 

Ref 

Descriptors:  'Turbines,  'Cavitation,  'Hydroelec- 
tric plants,  Francis  turbines,  Powerplants,  Propel- 
lers, Static  head,  Depression  head,  Pressure  head. 
Flow  rate. 

Behavior  of  Francis  and  propeller  turbines  at  vari- 
able flow,  head,  and  suction  head  was  studied 
under  cavitation  conditions.  In  the  Francis  turbine 
the  ratio  of  head  at  outlet  (Ha)  to  static  suction 
head  (Hs)  increased  with  increasing  flow  coeffi- 
cient. The  propeller  turbine  showed  an  opposite 
trend.  With  a  nominal  value  of  flow  coefficient,  an 
increase  in  head  increased  outward  flow  for  both 
machines.  As  flow  coefficient  increased,  the  ratio 
of  Ha/Hs  decreased  for  propeller  turbines.  In  the 
Francis  turbine,  increaing  flow  coefficients  corre- 
sponded with  a  rising  ratio.  A  graph  of  efficiency 
vs  cavitation  coefficient  was  made  for  different 
values  of  Hs  and  nominal  speeds.  In  the  Francis 
turbine,  efficiency  increased  before  the  collapse  at 
the  cavitation  point,  whereas  the  propeller  turbine 
efficiency  decreased  as  cavitation  coefficient  de- 
creased, operating  under  unstable  conditions 
throughout  the  whole  process.  Although  the  per- 
centage of  revolution  variation  in  the  propeller 
turbine  was  greater,  the  flow  coefficient  varied  in  a 
more  limited  range  compared  with  the  Francis 
turbine.  When  the  flow  coefficient  is  high,  the 
dynamic  pressure  coefficient  is  greater  for  the  pro- 
peller turbine  and  there  is  a  risk  of  cavitation  even 
at  low  values  of  the  static  suction  head.  The  oppo- 
site is  true  when  the  flow  coefficient  is  low. 
(Cassar-FRC) 
W8 1-04904 


INTENSE  SYSTEM  VIBRATIONS  IN  HYDRO 
PLANTS, 

Escher  Wyss  G.m.b.H.,  Zurich  (Switzerland). 
A.  H.  Glattfelder,  H.  Grein,  and  P.  K.  Dorfler. 
International  Water  Power  and  Dam  Construction, 
Vol  33,  No  3,  p  34-37,  March,  1981.  4  Fig,  2  Tab, 
20  Ref 

Descriptors:  'Vibrations,  'Hydroelectric  plants. 
Planning,  Powerplants,  'Design  criteria.  Mechani- 
cal engineering.  Systems  analysis. 

A  risk  assessment  chart  was  developed  to  help 
visualize  origins,  causes,  and  characteristics  of  vi- 
brations in  hydroelectric  plants.  Using  this  chart, 
high  risks  may  be  spotted  at  an  early  stage,  en- 
abling preventive  redesign  and  modifications.  Also, 
actual  and  predicted  plant  vibrations  may  be  com- 
pared. Illustrations  are  given  of  three  cases  in 
plants  with  Francis  turbines.  They  show  how  the 
vibrations  are  transmitted  from  the  source  subsys- 
tem into  other  subsystems,  producing  critical 
values  far  from  the  source.  Three  factors  which 
affect  the  vibrations  in  a  plant  are  the  excitation 
mechanism,  which  supplies  a  periodic  output 
signal;  subsystem  resonance;  and  the  relative  cou- 
pling factor  between  the  two.  If  all  three  factors 
are  high,  then  the  risk  is  high  that  vibrations  will 
reach  too  high  an  amplitude.  Some  typical  excita- 
tions are  (1)  hydraulic-vortex  flow  in  draft  tubes, 
destabilizing  labyrinth  forces,  shear  flows,  and 
nonuniform  flows  after  cascades  consisting  of  a 
finite  number  of  blades  through  which  a  subse- 
quent lattice  with  a  finite  number  of  runner  blades 


passes;  (2)   mechanical-out-of-balance,   non-cylin- 
drical surface  of  axis  in  radial  bearing,  and  oil  film 
instability;  and  (3)  magnetic-oscillating  magnetic 
fields  of  the  motor-generator.  (Cassar-FRC) 
W8 1-04905 


MULTIPORT  DIFFUSER  AS  LINE  SOURCE 
OF  MOMENTUM  IN  SHALLOW  WATER, 

Delaware  Univ.,  Newark.  Dept.  of  Civil  Engineer- 
ing. 

J.  H.  Lee,  and  G.  H.  Jirka. 

Water  Resources  Research,  Vol  16,  No  4,  p  695- 
708,  August,  1980.  17  Fig,  1  Tab,  20  Ref 

Descriptors:  'Shallow  water,  'Diffusers,  'Mixing, 
'Plumes,  Cooling  water.  Fluid  mechanics.  Flow 
rate,  Water  circulation.  Path  of  pollutants. 

Multiport  diffusers,  used  in  sewage  discharge  and 
for  disposal  of  cooling  water,  are  linear  structures 
consisting  of  many  closely  spaced  nozzles  which 
inject  a  series  of  high-velocity  jets  into  an  ambient 
fluid.  This  paper  concerns  the  analysis  of  the  ve- 
locity and  temperature  field  induced  by  thermal 
diffusers  operating  in  shallow  coastal  zones.  The 
flow  field  can  be  divided  into  the  near  field,  about 
the  length  of  the  diffuser,  and  the  far  field.  The 
near  field  has  a  predominantly  inviscid  behavior 
and  produces  a  contracting  slipstream  motion,  sim- 
ilar to  that  produced  by  an  airscrew.  The  bound- 
ary conditions  at  the  diffuser  line  are  assumed  to  be 
a  uniform  normal  velocity  and  a  uniform  longitudi- 
nal acceleration.  Results  indicate  a  strong  separa- 
tion angle  (60  degrees)  of  the  slipstream  at  the 
diffuser  and  a  rapid  approach  to  the  asymptotic 
contraction  value  (0.5).  Two  distinctive  features 
characterize  the  diffuser  plume.  First,  it  shows  an 
exponential  loss  of  fluid  momentum  through  turbu- 
lent bottom  friction,  which  leads  to  an  ultimate 
plume  stagnation  at  a  characteristic  distance  and 
limits  the  total  lateral  entrainment  flow.  Second, 
the  initial  plume  characteristics  (rate  of  entrain- 
ment) are  controlled  by  the  accelerating  high-ve- 
locity slipstream  in  the  vicinity  of  the  line  source. 
Experimental  results  obtained  in  a  shallow  labora- 
tory basin  agree  with  theoretical  results.  (Cassar- 
FRC) 
W8 1-04925 
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VIBRATION  TESTS  OF  FULL-SCALE  EARTH 
DAM, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
A.  M.  Abdel-Ghaffar,  and  R.  F.  Scott. 
Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  241-269,  March,  1981. 
18  Fig,  4  Tab,  13  Ref 

Descriptors:  'Earth  dams,  'Vibrations,  'Dynam- 
ics, Earthworks,  Dams,  Experimental  data.  Shear 
stress,  Measuring  instruments.  Frequency  analysis. 
Dam  design. 

Full-scale  experimentally  determined  dynamic 
characteristics  of  earth  dams  are  required  both  to 
improve  the  techniques  by  which  such  properties 
are  calculated  for  purposes  of  analysis  and  design 
and  to  permit  interpretation  of  the  measured  re- 
sponse of  earth  dams  in  the  event  of  a  strong 
earthquake.  Extensive  full-scale  dynamic  tests,  in- 
cluding ambient  (unique  in  earth  dam  research) 
and  forced  vibration  as  well  as  popper  tests,  were 
conducted  on  the  Santa  Felicia  earth  dam  in 
Southern  California.  For  the  forced  vibration  tests, 
the  dam  was  excited  into  resonance  in  both  the 
upstream-downstream  and  the  longitudinal  direc- 
tion. During  the  ambient  test,  the  naturally  occur- 
ring vibrations  of  the  dam  were  measured.  The 
popper  test  involved  the  use  of  pressure  waves 
originating  from  a  controlled,  submerged  release  of 
gas.  During  the  tests,  three-dimensional  meas- 
urements of  the  motions  of  approximately  25  sta- 
tions along  the  crest  and  7  stations  of  the  down- 
stream slope  were  recorded  and  then  analyzed  in 
both  time  and  frequency  domains.  Modes  of  vibra- 
tions and  associated  natural  frequencies,  as  well  as 
damping  ratios,  were  determined.  (CarroU-FRC) 
W8 1-04776 
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DESIGN  CONSIDERATIONS  FOR  COLLAPS- 
IBLE SOILS, 

Syracuse  Univ.,  NY.  Coll.  of  Engineering. 
S.  P.  Clemence,  and  A.  O.  Finbarr. 
Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  305-317,  March,  1981. 
6  Fig,  2  Tab,  26  Ref. 

Descriptors:  *Soil  properties,  *Soil  mechanics, 
♦Collapsible  soils,  Loess,  Strength,  Soil  stabiliza- 
tion. Soil  structure.  Soil  types.  Soil  strength.  Engi- 
neering geology. 

Metastable  or  collapsible  soils  are  defined  as  any 
unsaturated  soils  that  go  through  a  radical  rearran- 
gement of  particles  and  great  loss  of  volume  upon 
wetting,  with  or  without  additional  loading.  Many 
of  these  soil  deposits  are  located  in  predominantly 
arid  regions  which  are  now  beginning  to  develop 
economically  and  industrially,  making  it  increas- 
ingly important  to  understand  and  predict  the  be- 
havior of  these  soils.  Structures  or  facilities  of  any 
nature  constructed  on  these  soils  should  receive 
careful  attention.  The  existing  types  of  collapsible 
soils  and  theories  developed  to  explain  collapse 
phenomena  are  reviewed,  as  are  the  methods  of 
recognizing  collapsible  soils  in  the  field  and  in  the 
laboratory.  Prediction  techniques  for  the  magni- 
tude of  collapse  are  presented  and  summarized. 
Current  foundation  design  methods  on  collapsible 
soils  are  explored.  Finally,  present  methods  for  the 
stabilization  of  collapsible  soils  and  possible  future 
methods  of  treatment  are  reviewed.  (Carroll-FRC) 
W81-04777 


COMPARATIVE  STUDY  OF  DYNAMIC  RE- 
SPONSE OF  EARTH  DAM, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  Engineering. 
A.  M.  Abdel-Ghaffar,  and  R.  F.  Scott. 
Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  271-286,  March,  1981. 
5  Fig,  5  Tab,  9  Ref. 

Descriptors:  *Earth  dams,  *Dynamics,  'Math- 
ematical models,  Earthworks,  Earthquakes,  Dams, 
Frequency  analysis.  Experimental  data.  Shear 
stress.  Vibrations,  Engineering  geology. 

The  dynamic  response  of  the  Santa  Felicia  Dam  in 
southern  California  was  investigated  to  gather  full- 
scale  experimental  data  concerning  its  low-level 
dynamic  characteristics  for  comparison  with  the 
relatively  high-level  characteristics  resulting  from 
the  analysis  of  the  dam's  structural  performance 
during  two  actual  earthquake  conditions.  The 
measured  frequencies  and  modes  of  upstream- 
downstream  vibrations  are  compared  with  those 
predicted  by  an  existing  two-dimensional  shear- 
beam  model.  Shear  strains  and  shear  moduli  were 
estimated  from  the  full-scale  tests  and  were  plotted 
along  with  those  estimated  from  the  earthquake 
response  analysis.  The  same  procedure  was  fol- 
lowed for  damping  versus  shear  strain  at  different 
levels.  The  combined  results  were  then  interpolat- 
ed and  extrapolated  to  provide  a  general  guide  to 
the  material  properties  of  rolled-fill  earth  dams  for 
both  earthquake  and  geotechnical  engineers.  The 
dynamic  properties  for  the  dam's  constituent  mate- 
rials estimated  from  low-strain  full-scale  tests  are 
consistent  with  those  determined  from  relatively 
large  strains  induced  by  the  two  earthquakes.  Also, 
the  tests  revealed  substantial  change  in  the  dynam- 
ic properties  of  the  dam;  the  behavior  is  typical  of 
a  yielding  dynamic  system.  (Carroll-FRC) 
W8 1 -04778 


PROBABILISTIC  EVALUATION  OF  LOADS, 

Illinois  Univ.  at  Urbana-Champaign. 
W.  H.  Tang. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  287-304,  March,  1981. 
6  Fig,  1  Tab,  36  Ref. 

Descriptors:  'Probabilistic  process,  *Load  distri- 
bution, 'Geotechnical  aspects.  Mathematical  stud- 
ies. Stochastic  process.  Pore  pressure.  Earth  pres- 
sure. Earthquakes,  Wind,  Liquefaction,  Statistical 
analysis,  Offshore  platforms,  'Engineering  geolo- 
gy- 


Although  loads  are  a  major  input  parameter  in 
design,  they  are  usually  already  prescribed  to  geo- 
technical engineers.  Significant  amounts  of  uncer- 
tainty may  arise  from  spatial  as  well  as  temporal 
fluctuation  of  load  and  environmental  factors  and 
from  the  idealized  assumptions  necessary  for  evalu- 
ating load  effects.  Although  a  large  proportion  of 
the  uncertainties  in  the  load  and  environmental 
factors  is  due  to  inherent  natural  variability,  an 
understanding  of  their  variation  and  statistics  is 
essential  to  achieve  a  design  that  will  have  a  suffi- 
ciently high  probability  of  successful  performance. 
This  paper  reviews  the  loads  that  affect  geotechni- 
cal designs,  characterizing  the  uncertainties  in  each 
load  component.  Probabilistic  models  for  evaluat- 
ing each  component  are  examined.  Whenever  data 
are  available,  the  level  of  variabilities  and  uncer- 
tainties associated  with  the  effect  of  each  compo- 
nent on  the  foundation  is  assessed.  Load  compo- 
nents which  are  considered  include  permanent 
static  load,  regular  occupancy  load,  extraordinary 
loads,  soil-induced  loads,  and  pore  pressure  and 
seepage  force.  For  dynamic  loads  due  to  earth- 
quake excitation  and  wave  action,  neither  the  mag- 
nitude nor  the  frequencies  of  occurrence  over  the 
expected  duration  of  the  system  could  be  deter- 
mined. The  long-term  stability  of  soil  slope  is  also 
dependent  on  stochastic  fluctuation  of  the  pore 
pressure  due  to  seasonal  variation  and  other  tem- 
poral changes  in  the  environment.  It  is  concluded 
that  with  properly  formulated  probabilistic  models 
and  adequate  statistical  data,  the  probability  of 
encountering  a  certain  magnitude  of  load  or  load 
combination  over  a  foundation's  lifetime  can  be 
evaluated.  This  information  is  necessary  in  rational 
planning  of  geotechnical  systems  and  in  the  estab- 
lishment of  load  values  for  design  purposes.  (Car- 
roll-FRC) 
W8 1-04779 


GEOTECHNICAL  CONSIDERATIONS  FOR 
CONSTRUCTION  IN  SAUDI  ARABIA, 

Converse  Ward  Davis  Dixon,  Caldwell,  NY. 
I.  Oweis,  and  J.  Bowman. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  319-338,  March,  1981. 
14  Fig,  2  Tab,  3  Ref. 

Descriptors:  'Geotechnical  aspects,  'Construction, 
'Soil  mechanics,  'Saudi  Arabia,  Geotechnical  en- 
gineering, Civil  engineering.  Geological  surveys, 
Rocks,  Salinity,  Soil  properties.  Corrosion,  Con- 
struction materials.  Construction  methods,  Middle 
East,  Engineering  geology. 

Engineering  firms  and  contractors  competing  for 
construction  contracts  in  Saudi  Arabia  require  a 
prior  knowledge  of  ground  conditions  in  Saudi 
Arabia  not  only  for  developing  a  proper  basic 
design  but  also  to  assure  that  the  construction  is 
compatible  with  environmental  geology.  A  general 
knowledge  of  topography,  climate,  and  bedrock 
geology  is  essential  to  the  assessment  of  ground 
conditions  in  Saudi  Arabia,  since  these  factors  con- 
trol the  development  of  surface  soils  and  rocks. 
Several  geologic  environments  prevail  in  Saudi 
Arabia.  Problems  in  design  and  construction  are 
intimately  related  to  the  environment  at  particular 
locations.  Coastal  areas  are  generally  characterized 
by  particularly  soft  and  loose  corrosive  soils.  Li- 
mestones in  the  interior  are  characterized  by  the 
potential  for  the  presence  of  dry  cavities  and  solu- 
tion channels.  Igneous  and  metamorphic  rocks  of 
good  bearing  quality  characterize  the  high  moun- 
tains overlooking  the  west  coast;  superimposed 
areas  of  sand  dunes  and  salt  flats  could  present 
special  foundation  problems.  The  availability  of 
construction  materials  depends  on  bedrock  geolo- 
gy and  varies  from  relatively  good  in  the  western 
areas  to  poor  in  the  eastern  region.  Offshore  condi- 
tions in  western  coastal  areas  are  characterized  by 
varied  subsurface  conditions  at  relatively  short  dis- 
tances, affecting  the  design  of  offshore  facilities, 
while  offshore  conditions  are  more  uniform  along 
the  Persian  (Arabian)  Gulf.  (Carroll-FRC) 
W8 1-04780 


SAFETY  OF  A  CONSTRUCTED  FACILITY: 
GEOTECHNICAL  ASPECTS, 


Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

T.  W.  Lambe,  W.  A.  Marr,  and  F.  Silva. 
Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT3,  p  339-352,  March,  1981. 
7  Fig,  2  Tab. 

Descriptors:  'Safety,  'Dam  construction,  'Geo- 
technical aspects.  Earthworks,  Earth  dams.  Pore 
pressure,  Water  pressure,  'Design  criteria.  Risks, 
Soil  properties.  Performance  evaluation.  Predic- 
tion. 

Civil  engineers  must  give  priority  to  the  safety  of 
the  facilities  they  design  and  help  construct.  Eco- 
nomic considerations  often  require  that  geotechni- 
cal engineers  use  lower  factors  of  safety  than  those 
used  by  the  structural  engineer,  despite  the  fact 
that  the  properties  of  soil,  the  geotechnical 
medium,  vary  more  than  those  of  steel,  concrete, 
and  wood.  As  a  result  of  the  relatively  low  safety 
factors,  the  geotechnical  engineer  must  employ 
greater  supervision  and  review  of  construction  and 
surveillance  of  operations  than  do  other  engineers 
in  order  to  help  ensure  the  safety  of  their  con- 
structed facilities.  An  approach  is  presented  to 
ensure  the  safety  of  a  constructed  facility  by  out- 
lining, discussing,  and  illustrating  various  compo- 
nents of  a  comprehensive  safety  program.  The 
program's  systematic  approach  is  based  on  the 
fundamentals  of  geotechnical  engineering,  includ- 
ing the  effective  stress  principle,  the  stress  path 
method,  Darcy's  Law,  and  stress-strain  principles. 
Successful  application  of  the  program  yields  a  por- 
trayal and  evaluation  of  actual  performance,  an 
assessment  of  prediction  capability,  and  a  reservoir 
of  evaluated  performance,  including  data  on  the 
effectiveness  of  remedial  work.  Experience  clearly 
shows  that  the  geotechnical  profession  cannot  fea- 
sibly create  a  complex  geotechnical  facility  which 
completely  fulfills  all  performance  criteria  for  the 
entire  life  of  the  facility.  Rather,  the  only  logical 
approach  is  to  engineer  a  facility  for  its  design  life, 
create  a  reasonable  design,  construct  the  facility 
according  to  the  design,  and  then  execute  an  ap- 
propriate ongoing  safety  program.  (Carroll-FRC) 
W8 1-0478 1 


CONSTRUCTION  OF  LARGE  CANAL  ON  COL- 
LAPSING SOILS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Div.  of  Research. 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-04800 


A  BRIEF  REVIEW  OF  FOUNDATION  CON- 
STRUCTION IN  THE  WESTERN  CANADIAN 
ARCTIC, 

Alberta  Univ.,   Edmonton.   Dept.   of  Civil   Engi- 
neering. 
S.  Thomson. 

Quarterly  Journal  of  Engineering  Geology,  Vol 
13,  No  2,  p  67-76,  1980.  15  Fig,  12  Ref. 

Descriptors:  'Permafrost,  'Ice,  'Foundation  fail- 
ure, 'Cold  weather  construction,  Frozen  ground. 
Soil  types,  Arctic,  Cold  regions,  Canada,  Con- 
struction, Subsidence. 

Construction  of  foundations  in  permafrost  must 
consider  the  temperature  profile  of  the  subsurface, 
its  variation  with  time,  its  response  to  changes,  and 
the  strength  and  deformation  properties  of  the 
frozen  soils.  In  Canada  permafrost  is  found  every- 
where north  of  the  line  running  northwest  to 
southeast  from  near  Inuvik  to  South  Hudson  Bay. 
South  of  this  is  a  400-800  km  wide  zone  where 
patches  of  frozen  and  unfrozen  ground  appear. 
There  is  a  gradual  transition  from  north  to  south. 
Soil  ice  should  be  considered  as  a  soil  type  and  be 
carefully  studied  before  beginning  design  and  con- 
struction. Several  examples  of  subsidence  and  tilt- 
ing of  foundations  in  heated  buildings  are  related. 
Since  these  failures  were  caused  by  melting  of  ice- 
rich  soil  from  building  heat,  foundations  in  such 
soil  should  be  constructed  with  piling,  spread  foot- 
ings, posts  and  pads,  ducts,  artificial  refrigeration, 
and/or  a  rigid  structural  base.  Highways,  subjected 
to  only  seasonal  thawing,  need  only  be  thick 
enough  to  contain  the  summer  thaw  within  the 
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stable  fill.  Insulation  reduces  the  total  amount  of 

fill  required.  (Cassar-FRC) 

W81-04857 

8E.  Rock  Mechanics  and 
Geology 

REBOUND,  ITS  NATURE  AND  EFFECT  ON 
ENGINEERING  WORKS, 

Geological  Survey,  Denver,  CO. 

T.  C.  Nichols,  Jr. 

Quarterly  Journal  of  Engineering  Geology,  Vol 

13,  No  3,  p  133-152,  1980.  10  Fig,  1  Tab,  76  Ref,  3 

Append. 

Descriptors:  *Rebound,  'Rock  properties,  'Ero- 
sion, Rock  excavation,  E.xcavation,  Civil  engineer- 
ing. Mining  engineering.  Engineering,  Geologic 
fissures.  Deformation,  Stress,  Design  criteria. 

Rebound  of  rock  masses,  the  expansive  recovery  of 
surface  crustal  material  as  a  response  to  removal  or 
relaxation  of  loads,  is  found  in  most  geological 
terrains.  Rebound,  which  may  occur  instantaneous- 
ly, time  dependently,  or  both,  can  follow  natural 
processes,  such  as  valley  erosion,  or  artificial  proc- 
esses, such  as  excavation.  Rebound  resulting  from 
erosion  is  more  fully-developed  and  produces 
larger  displacements,  greater  weakening  of  the 
rock  fabric,  and  denser  and  more  extensive  frac- 
tures. In  clay  and  shale  terrains,  valley  downcut- 
ting  can  be  10%  of  valley  depth  and  can  produce 
raised  valley  rims,  movement  of  walls  and  anti- 
clines, and  fracturing.  In  interbedded  sandstone, 
limestone,  and  shale  areas,  thrust  faulting,  shearing, 
and  folding  are  seen  near  valley  bottoms,  and 
extensional  fractures  are  observed  in  valley  walls. 
Sheeting  fractures  are  common  in  granitic  and 
metamorphic  rocks.  Excavation  causes  severe  de- 
formations and  failures.  In  some  cases,  problems  of 
slope  failures  and  structural  damage  continue  for 
years  after  construction.  The  rebound  process 
(time  of  rebound,  strength  decay,  and  fracture 
development)  should  be  considered  in  engineering 
design  criteria.  (Cassar-FRC) 
W81-04854 


DESIGN  OF  FOUNDATIONS  OF  DAMS  CON- 
TAINING SOLUBLE  ROCKS  AND  SOILS, 

Binnie  and  Partners,  London  (England). 

A.  N.  James,  and  I.  M.  Kirkpatrick. 

Quarterly  Journal  of  Engineering  Geology,  Vol 

13,  No  3,  p  189-198,  1980.  3  Fig,  8  Tab,  20  Ref. 

Descriptors:  *Dam  foundations,  *Rock  properties, 
♦Design  criteria,  'Solubility,  Foundation  rocks, 
Dam  design.  Soil  physical  properties,  Physical 
properties.  Calcium  carbonate.  Sodium  chloride, 
Gypsum,   Calcium  compounds.   Seepage  control. 

The  four  major  classes  of  soluble  rocks  to  be 
considered  at  dam  sites  are  represented  by  the 
minerals,  gypsum,  anhydrite,  calcium  carbonate, 
and  halite.  Most  soluble  is  halite,  360  kg  per  cu 
meter  in  pure  water  at  IOC.  Solubilities  of  the 
other  minerals  are  on  the  order  of  2  kg  per  cu 
meter  or  less.  To  prevent  settlement  and  leakage  in 
dam  foundation,  engineering  solutions  must  consid- 
er solubility  and  specific  rate  of  solution  of  the 
minerals  and  the  hydraulic  conditions  imposed  on 
the  foundation.  Maximum  fissure  width  (one  fis- 
sure per  meter  and  a  hydraulic  gradient  of  0.2)  to 
retain  100  year  stability  is  as  follows:  gypsum,  0.2 
mm;  anhydrite,  0.1  mm;  hahte,  0.05  mm;  and  lime- 
stone, 0.5  mm.  Site  investigation  procedures  should 
produce  the  following  information  about  a  dam 
site:  permeability,  volumetric  proportion  of  soluble 
mineral,  distribution  of  soluble  mineral,  and  parti- 
cle size.  These  figures  may  be  obtained  by  analyz- 
ing disturbed,  tube,  or  core  samples.  No  dams 
should  be  built  on  massive  halite.  If  halite  is  sus- 
pected, groundwater  should  be  tested  for  chloride, 
and  then  drilling  with  a  T.I.R.  or  Mazier  barrel 
should  be  used  for  further  tests,  since  normal  wet 
drilling  can  fail  to  reveal  halite's  presence.  Control 
measures,  (cutoffs,  upstream  blankets,  etc.)  must  be 
used  if  building  proceeds  in  a  halite  area.  Anhy- 
drite requires  high-efficiency  cutoffs  to  produce  a 
stable  structure  resistant  to  dissolving.  Gypsum  is 
useable  with  a  sulfate  resistant  cement  grouting 


program.  Calcium  carbonate  rock  is  satisfactory  if 
normal  seepage  control  measures  are  used.  (Cassar- 
FRC) 
W81-04856 
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PROPERTIES  AND  LONG-TERM  BEHAVIOR 
OF  ION  EXCHANGE  MEMBRANES, 

Gesellschaft  fuer  Kernenergieverwertung  in 
Schiffi^au  und  Schiffahrt  m.b.H.,  Geesthacht-Te- 
sperhude  (Germany,  F.R.).  Inst,  fuer  Werkstoff- 
technologie  und  Chemte. 
K.  Kneifel,  and  K.  Hattenbach. 
Desalination,  Vol  34,  No  1/2,  p  77-95,  July- 
August,  1980.  7  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Permselective  membranes,  'Desali- 
nation apparatus,  'Ion  exchange.  Wastewater 
treatment,  'Membranes,  Water  treatment.  Cations, 
Anions. 

Fourteen  cation  exchange  membranes  and  17  anion 
exchange  membranes  were  evaluated  under  uni- 
form conditions  so  that  these  commercial  products 
can  be  compared  when  selecting  membranes  for 
water  desalting,  wastewater  treatment,  and  recy- 
cling of  chemical  process  solutions.  Characteristics 
measured  were  permselectivity,  electrical  resist- 
ance, ion  exchange  capacity,  transference  number, 
and  water  content.  Membranes  were  also  exposed 
to  distilled  water,  0.2  N  NaCl,  0.1  N  NaCl,  0.1  N 
nitric  acid,  and  0. 1  N  NaOH  at  room  temperature 
for  up  to  five  years.  Most  membranes  retained 
permselectivity  up  to  100  days.  Capacities  were 
reduced  to  less  than  60%  in  longer  trials.  At  85C 
all  membranes  but  two  were  destroyed.  (Cassar- 
FRC) 
W81-04878 
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AQUACULTURE  TECHNIQUES;  OXYGEN 
(P02)  REQUIREMENT  FOR  TROUT  QUAL- 
ITY, 

Idaho   Water   and    Energy    Resources    Research 

Inst.,  Moscow. 

P.  C.  Downey,  and  G.  W.  Klontz. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-238560, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Research  Technical  Completion  Report,  February, 

1981.  42  p,  5  Fig,  16  Tab,  29  Ref.  OWRT-A-069- 

IDA(l),  14-34-0001-0114. 

Descriptors:  'Oxygen  requirements,  'Oxygen  con- 
centrations, 'Dissolved  oxygen,  'Aquaculture, 
'Aquatic  environment,  'Salmonids,  Trout,  In- 
stream  flow.  Water  temperature.  Water  level. 

The  study  was  designed  to  consider  perceived 
limitations  in  determining  minimum  dissolved 
oxygen  criteria  for  aquatic  environments.  Its  objec- 
tives were:  (1)  explain  how  oxygen  functions  in 
aquatic  environments  with  different  water  tem- 
peratures at  different  elevations;  (2)  determine 
whether  solubility  (mg/1  or  percent  saturation)  or 
partial  pressure  (p02)  would  more  appropriately 
express  minimum  oxygen  requirements  of  aquatic 
systems;  (3)  determine  dissolved  oxygen  tensions 
below  which  rainbow  trout  growth  rates  are  re- 
tarded; and  (4)  demonstrate  practical  application  of 
minimum  oxygen  tension  for  hatchery  practices.  It 
was  concluded  that  oxygen  consumption  by  fish  is 
not  directly  dependent  on  oxygen  solubility  per  se, 
but  on  an  environmental  partial  pressure  of  oxygen 
greater  than  90  mmHg.  Minimum  oxygen  concen- 
trations for  maintenance  of  allowable  growth  and 
for  determining  environmental  requirements  for 
instream  flows  can  be  determined  from  this  figure. 
Available  oxygen  can  be  calculated  using  the  for- 
mula: AO  =  DOsat  -  DO90,  where  AC  is  available 
dissolved  oxygen;  DOsat  is  the  mg/1  dissolved 
oxygen  in  water  at  a  particular  elevation  and  tem- 
perature and  DO90  is  mg/1  dissolved  oxygen  at 
partial  pressure  of  90mmHg.  Inclusion  of  both 
concepts  (solubility  and  partial  pressure)  into  car- 
rying capacity  models  enhances  their  flexibility  to 
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deal  with  various  temperatures  and  elevations,  (de 

Coquereaumont-IPA) 

W81-04655 


BIOMANIPULATION  AND  LAKE  RESTORA- 
TION ON  STATE  WATERS  IN  ILLINOIS, 

Illmois  Dept.  of  Conservation,  Spring  Grove. 
For  primary  bibliographic   entry   see   Field   5G. 
W8 1-04763 


FACTORS  INFLUENCING  SMALLMOUTH 
BASS  PRODUCTION  IN  THE  HANFORD 
AREA,  COLUMBIA  RIVER, 

Battelle  Pacific  Northwest  Lab.,  Richland,  WA. 
J.  C.  Montgomery,  D.  H.  Fickelsen,  and  C.  D. 
Becker. 

Northwest  Science,  Vol  54,  No  4,  p  296-305,  No- 
vember, 1980.  6  Fig,  1  Tab,  9  Ref 

Descriptors:  'Fish,  'Water  level  fluctuations. 
Water  discharge.  Water  level,  Spawning,  'Bass, 
'Columbia  River,  Rivers,  River  flow.  Hydroelec- 
tric plants,  Seasonal  variation. 

This  report  summarizes  observations  and  data  on 
residence  periods  of  smallmouth  bass  in  spawning 
areas,  spawning  activity,  movements  during  and 
after  spawning,  and  entrapment  and  desiccation  of 
juvenile  bass  in  the  Hanford  Area  of  the  Columbia 
River,  Washington  State.  Some  effects  of  water 
level  fluctuations  are  evaluated.  From  April 
through  June  the  adult  bass  spawned  in  warmed 
sloughs  and  backwater  areas  bordering  on  the  Co- 
lumbia River.  In  August  of  1976  and  in  late  June  of 
1977  they  returned  to  the  main  river  channel  after 
spawning.  The  movements  of  the  bass  appeared  to 
be  regulated  to  some  degree  by  the  water  level  in 
the  river,  water  depth,  current,  and  available 
forage  organisms.  High  river  levels  adversely  af- 
fected spawning  success,  as  the  water  flooded  nest 
sites  with  cool  water  and  caused  other  perturba- 
tions. Fluctuating  river  flows  did  lead  in  some 
cases  to  loss  of  young  due  to  entrapment,  preda- 
tion,  thermal  and  oxygen  stress  and  desiccation. 
Seasonal  water  regimes  in  the  Columbia  River 
governed  the  adverse  ecological  factors  for  the 
most  part;  however,  some  influence  was  also  felt 
from  the  interseasonal  fluctuations  in  flow  levels 
caused  by  hydroelectric  power  generation  at  Priest 
Rapids  Dam.  (Baker-FRC) 
W8 1-04931 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 
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PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  o 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats^ 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics supply  condition,  conservation,  control, 
use  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  Is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Office  of  Water  Research  and  Technology 

U.S.  Department  of  the  Interior 

Washington,  D.C.    20240 
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IB.  Aqueous  Solutions  and 
Suspensions 


THE  SOLUBILITY  OF  CALaTE  AND  ARAGO- 
NITE  IN  SEAWATER  OF  35  PER  THOUSAND 
SALINITY  AT  25C  AND  ATMOSPHERIC 
PRESSURE, 

Miami  Univ.,  FL.  Div.  of  Marine  and  Atmospheric 

Chemistry;  and  Rosenstiel  School  of  Marine  and 

Atmospheric  Science,  Miami,  FL. 

For  primary  bibliographic  entry  see  Field  2K. 

W81-05196 


2.  WATER  CYCLE 

2A.  General 


EVALUATION  OF  AGRICULTURAL  BMP  AL- 
TERNATIVES WITH  THE  FINITE  ELEMENT 
STORM  HYDROGRAPH  MODEL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary   bibliographic   entry  see  Field   2G. 
W8 1-05007 


DATA-BASE  SYSTEM  FOR  NORTHERN  MID- 
WEST REGIONAL  AQUIFER-SYSTEM  ANAL- 
YSIS, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W81-05019 


SURFACE  HYDROLOGY:  V -IN-SURFACE 
TRANSIENT  FLOW, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 

D.  Zaslavsky,  and  G.  Sinai. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p  65-93,  January,  1981.  20  Fig,  4  Tab,  9 

Ref. 

Descriptors:  'Subsurface  water,  *Rainfall-runoff 
relationships,  "Runoff,  *Rainfall  infiltration.  Hori- 
zontal flow.  Hydrology,  'Surface  runoff.  Erosion, 
Infiltration,  Puddling,  Soil  water.  Slopes,  Flow 
characteristics. 

The  numerical  computation  of  nonsteady  flow 
through  the  surface  transition  layer  is  the  subject 
of  the  final  report  in  a  series  on  surface  hydrology. 
The  numerical  solutions  have  been  used  as  meth- 
ods of  experimentation  to  study  the  influence  of 
the  slope,  the  curvature,  the  rain  regime,  and  the 
thickness  of  the  transition  layer  on  the  flow 
regime.  Many  of  the  conclusions  have  been  men- 
tioned in  the  previous  four  reports.  Additional 
conclusions  are:  (1)  a  slight,  uphill  flow  compo- 
nent, normal  for  the  wetting  front,  can  occur  in  the 
early  stage  of  a  rainfall,  (2)  no  moisture  accumu- 
lates in  concave  spots  in  a  uniform  soil  during  the 
rainfall  time,  (3)  after  saturation  occurs  in  the 
transition  zone,  it  can  approach  the  upper  part  of 
the  transition  layer  as  seepage,  and  (4)  seepage  can 
produce  erosion  and  runoff  along  the  soil  dip. 
(Cassar-FRC) 
W8 1-05092 


APPLICATION  OF  ERROR  ANALYSIS  TO  A 
MARCH  HYDROLOGY  MODEL. 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

R.  H.  Gardner,  D.  D.  Huff,  R.  V.  O'Neill,  J.  B. 
Mankin,  and  J.  Carney. 

Water  Resources  Research,  Vol  16,  No  4,  p  659- 
664,  August,  1980.  5  Fig,  4  Tab,  19  Ref 

Descriptors:  'Marshes,  'Hydrologic  models, 
•Error  analysis,  Model  studies,  Monte  Carlo 
method,  Water  level.  Mathematical  models.  Water 
storage.  Marsh  hydrology. 


Error  Analysis  of  a  march  hydrologic  model  con- 
sidered the  contribution  of  errors  in  individual 
parameters  to  uncertainties  in  model  predictions. 
Errors  associated  with  each  parameter  (precipita- 
tion, storm  runoff  from  the  urban  watershed,  soil 
physical  properties,  groundwater  movement,  and 
evapotranspiration)  were  propagated  through  the 
model  calculations  by  Monte  Carlo  simulation. 
This  model  prediction  was  more  accurate  than 
simpler  nonlinear  models,  but  errors  were  still  sig- 
nificant. Water  level  can  be  predicted  within  40%, 
with  maximum  errors  exceeding  90%  of  the  mean 
on  some  days.  Seasonal  variations  must  be  consid- 
ered in  model  calibration  and  validation,  since 
different  mechanisms  dominate  model  behavior 
from  season  to  season.  Results  from  the  Monte 
Carlo  analysis  differed  from  those  by  sensitivity 
analysis.  (Cassar-FRC) 
W81-05135 


A  MODEL  TO  FORECAST  SHORT-TERM 
SNOWMELT  RUNOFF  USING  SYNOPTIC  OB- 
SERVATIONS OF  STREAMFLOW,  TEMPERA- 
TURE, AND  PRECIPITATION. 

Geological  Survey,  Tacoma,  WA. 

W,  V.  Tangborn. 

Water  Resources  Research,  Vol  16,  No  4,  p  778- 

786,  August,  1980.  14  Fig,  2  Tab,  10  Ref. 

Descriptors:  'Snowmelt,  'Stream  discharge, 
'Runoff  forecasting.  Precipitation,  Air  tempera- 
ture. Model  studies,  Mathematical  models.  Stream- 
flow. 

Snowmelt  runoff  is  forecast  with  a  statistical  model 
that  uses  daily  values  of  stream  discharge,  gaged 
precipitation,  and  maximum  and  minimum  observa- 
tions of  air  temperature.  It  is  designed  chiefly  for 
short  season  (1  to  15  days)  forecasts,  but  it  may 
also  be  applied  for  longer  seasons  (several  months). 
Observations  may  be  made  at  existing  low-  and 
medium-altitude  weather  stations.  Four  model  de- 
velopment steps  are  used  to  show  the  influence  on 
prediction  accuracy  of  basin  storage-selection  of 
representative  gaging  stations,  a  preforecast  test 
season,  air  temperature  indexes,  and  final  adjust- 
ment of  streamflow  projections  based  on  the  first 
three  steps.  The  model  was  tested  by  a  split  sam- 
pling technique  for  the  1960-1977  period  in  four 
basins  representing  diverse  hydrologic  and  clima- 
tologic  regimes  in  the  western  U.S.  Coefficients  of 
prediction  based  on  actual,  short-term  predictions 
for  the  18  year  period  were:  Thunder  Creek, 
Washington,  0.69;  South  Fork  Flathead  River, 
Montana,  0.45;  Black  River,  Arizona,  0.80;  and 
Kings  River,  California,  0.80.  This  model  may  be 
improved  by  (1)  consideration  of  the  movement 
and  storage  of  liquid  water  within  the  snowpack 
and  (2)  separation  of  the  basin  into  separate  hydro- 
logic  units.  (Cassar-FRC) 
W81-05138 


ADAPTIVE  nLTERING  THROUGH  DETEC- 
TION OF  ISOLATED  TRANSIENT  ERRORS  IN 
RAINFALL-RUNOFF  MODELS. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

P.  K.  Kitanidis. 

Water  Resources  Research,  Vol  16,  No  4,  p  740- 
748,  August,  1980.  5  Fib,  1  Tab,  16  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Dis- 
charge hydrographs,  'River  forecasting,  Error 
analysis.  Mathematical  models.  Model  studies. 
Runoff 

An  adaptive  filter  was  developed  to  minimize  tran- 
sient errors  in  real-time  river  discharge  forecasting 
models  during  storm  events.  It  corresponds  to  a 
more  realistic  uncertainty  model  than  do  the 
Kalman  and  other  commonly  used  filters.  This 
filter  operates  normally  under  the  assumption  of 
only  stationary  of  slowly  varying  noise,  and  a 
generalized  liklihood  ratio  test  is  used  to  detect 
transient  errors.  The  adaptive  methodology  was 
applied  to  river  discharge  for  the  Cohocton  River 
basin.  New  York,  during  January  1970.  The  meas- 
ured and  predicted  results  were  very  similar, 
whereas  the  Kalman  filter  produced  low  results 
during  the  last  six  days  of  the  month  when  river 
discharge  was  high.  (Cassar-FRC) 
W81-05140 


STATE  VARIABLE  MODEL  FOR  URBAN 
RAINFALL-RUNOFF  PROCESS, 

Nevada  Univ.  System,  Reno.  Dept.  of  Civil  Engi- 
neering. 

Y.  K.  Tung,  and  L.  W.  Mays. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  181-189, 
April,  1981.  5  Fig,  1  Tab,  29  Ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies.  Runoff,  Urbanization,  Hydrologic  models. 
Urban  runoff.  Urban  hydrology.  Rainfall,  Water 
resources  development,  Computers,  Mathematical 
models. 

A  nonlinear  hydrologic  system  model  is  described, 
which  is  based  on  the  concepts  of  state  variable 
modeling  and  shows  the  model's  applicability  for 
analyzing  the  hydrologic  effects  of  urbanization  of 
a  watershed.  The  hydrologic  system  is  assumed  to 
be  represented  by  a  lumped,  time  invariant,  nonlin- 
ear system.  A  search  technique  is  employed  to  find 
the  set  of  parameters  for  which  the  model's  re- 
sponse best  fits  observed  data.  The  model  could  be 
used  in  either  a  simulated  or  a  forecasting  mode. 
The  model  is  applied  to  observed  data  for  the 
Waller  Creek  Watershed  in  Austin,  Texas,  to  de- 
velop the  model  parameters  for  various  levels  of 
urbanization  of  the  watershed.  The  trend  of  each 
parameter  with  respect  to  levels  of  urbanization  is 
examined.  State  variable  modeling  provided  a  gen- 
eralized framework  within  which  many  different 
kinds  of  system  models  can  be  expressed  and  com- 
bined for  the  representation  of  a  given  system. 
Linear  or  nonlinear,  time  variant  or  time  invariant, 
deterministic  or  stochastic  systems  with  multiple 
inputs  and  outputs  may  be  modeled  by  this  ap- 
proach. Its  application  to  the  analysis  of  water 
resources  systems  is  relatively  recent.  (Baker-FRC) 
W8 1-05 166 


A  SIMPLE  PROCEDURE  FOR  DEVELOPING 
A  DESIGN  STORM  HYDROGRAPH. 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

A.  Ward,  T.  Bridges,  and  B.  Wilson. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  209-214, 

April,  1981.  6  Fig,  4  Tab,  10  Ref 

Descriptors:  'Storms,  'Hydrographs,  Watersheds, 
Computers,  Rainfall-Runoff  relationships.  Design 
criteria,  Mathematical  studies.  Runoff,  Hydrologic 
models,  'Model  studies,  'Design  storms.  Stream- 
flow  forecasting.  Peak  discharge. 

A  simple  method  was  developed  for  predicting 
peak  discharge  rates  and  for  developing  a  storm 
hydrograph.  The  method  was  developed  based  on 
simulation  studies  with  a  complex  computer  model, 
WASHMO  (Watershed  Storm  Hydrograph-Multi- 
ple  Option).  The  methods  were  developed  by  con- 
ducting a  regression  analysis  with  simulated  data. 
A  brief  description  of  the  model  is  presented,  to- 
gether with  the  results  of  a  verification  study  with 
the  model.  The  model  is  based  on  Soil  Conserva- 
tion Service  (SCS)  procedures,  but  also  incorpo- 
rates a  double  triangle  hydrograph  method  for  use 
in  agricultural  and  forested  watersheds.  The  re- 
gression procedures  provide  a  simple  hand  calcula- 
tor method  for  generating  a  storm  hydrograph. 
The  simple  procedure  appears  suitable  for  estimat- 
ing peak  discharges  for  use  in  designs  where  the 
exact  shape  of  the  runoff  hydrograph  is  not  criti- 
cal. It  is  felt  that  the  main  value  of  the  procedure 
lies  in  the  development  of  initial  designs  which  will 
be  used  with  more  complex  computer  procedures. 
The  FLASH  equations  presented  are  rational  and 
have  been  developed  for  a  wide  range  of  water- 
sheds and  storm  conditions.  If  these  equations  are 
to  be  used  in  conjunction  with  other  hydrologic 
methods,  it  may  be  necessary  to  incorporate  a 
calibration  factor  in  the  equations.  (Baker-FRC) 
W81-05172 


USING    A    DISTRIBUTED    ROUTING    RAIN- 
FALL-RUNOFF MODEL. 

National  Space  Technology  Labs.,  NSTL  Station, 

MS.;  and  Geological  Survey  NSTL  Station,  MS. 

Gulf  Coast  Hydroscience  Center. 

W.  H.  Doyle,  Jr. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  225-232, 

April,  1981.  5  Fig,  4  Tab,  4  Ref 


Field  2— WATER  CYCLE 


Group  2A — General 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  Mathematical  models.  Runoff,  Rainstorms, 
Precipitation,  Rainfall,  Storms,  Rainfall  simulators, 
Cloudbursts,  Storm  water,  Urbanization,  Water- 
sheds, Flow  rates. 

The  purpose  of  this  report  is  to  present  calibration 
and  verification  flow  modeling  results  for  328 
storms.  Sample  water  was  collected  from  these 
storms  from  four  catchments  near  Miami,  Florida. 
The  four  sampling  sites  included  an  area  in  a  single 
family  residential  section,  a  highway  area,  a  com- 
mercial area,  and  a  multifamily  residential  area. 
The  rainfall-runoff  data  was  for  the  period  January 
1974  to  June  1978.  All  the  data  were  recorded  at 
36  second  intervals,  and  data  for  328  storms  were 
digitized  and  entered  into  a  specially  created  data 
management  system.  The  quality  of  the  data  was  in 
general  very  good.  However,  two  problems  were 
encountered.  First,  the  discharge  rating  in  the 
sewer  pipe  constriction  at  the  outlet  for  the  transi- 
tion between  open  channel  flow  and  pressure  flow 
was  not  well  defined;  and  second,  delineation  of 
contributing  drainage  areas  was  questionable  due 
to  the  flat  topography.  The  study  demonstrated 
that  an  acceptable  calibration  and  verification  of 
the  urban  planning  watershed  model  developed  by 
Dawdy,  Schaake,  and  Alley  (DSA  model)  can  be 
achieved  with  adequate  data.  With  a  better  repre- 
sentation more  typical  of  overland  flow  segments 
like  the  Miami  sites,  equal  or  better  results  could 
be  obtained.  Further  research  pertains  to  modify- 
ing the  model  to  accommodate  water  quality  trans- 
port and  different  flow  computation  options  de- 
pending on  a  particular  mathematical  algorithm 
selected  by  the  user.  (Baker-FRC) 
W81-05173 


MOVING  BOUNDARY  NUMERICAL  SURGE 
MODEL  CLOSURE, 

Oak  Ridge  National  Lab.,  TN. 
G.  T.  Yeh,  and  F.  K.  Chou. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WWl,  p  34-36,  Feb- 
ruary, 1981.  1  Fig,  9Ref 

Descriptors:  'Flood  forecasting,  'Flood  spreading, 
'Mathematical  models,  'Water  boundary,  Storm 
surges,  Surges,  Moving  boundary. 

A  discussion  is  presented  of  a  discrete  moving 
boundary  surge  model.  The  model  was  originally 
presented  to  demonstrate  the  inadequacy  of  using 
the  conventional  fixed  boundary  models  for  flood 
insurance  studies  by  applying  the  discrete  moving 
boundary  model  to  both  prototype  and  hypotheti- 
cal problems.  The  continuous  moving  boundary 
simulation  would  be  a  great  improvement  over  the 
discrete  moving  boundary  analysis  if  the  computa- 
tional algorithm  could  be  successfully  used.  There 
may  be  difficulties  with  continuous  moving  bound- 
ary simulation.  Continuous  movement  of  the  node 
may  distort  the  element  to  such  an  extent  as  to 
cause  numerical  instabilities,  since  the  inundation 
of  storm  surges  usually  takes  place  in  tens  of 
kilometers.  (See  W80-01456)  (Small-FRC) 
W81-05319 


2B.  Precipitation 


PRECIPITATION  MINUS  EVAPORATION 
DATA  FOR  LAGOON  DESIGN  AND  MANAGE- 
MENT IN  THE  CENTRAL  AND  SOUTHEAST- 
ERN UNITED  STATES. 

Missouri  Agricultural  Experiment  Station,  Colum- 
bia. 

H.  F.  Mayes,  and  R.  M.  George. 
Transactions  of  the  ASAE,  Vol  24,  No  2,  p  456- 
458,  March-April,  1981.  8  Fig,  6  Ref 

Descriptors:  'Precipitation,  'Evaporation,  'Farm 
lagoons,  Lagoons,  Water  pollution  prevention. 
Animal  wastes,  Farm  wastes.  Maps,  'Waste  treat- 
ment. Probability  distribution. 

Seasonal  values  for  precipitation  minus  evapora- 
tion were  plotted  on  maps  to  aid  in  design  and 
management  of  livestock  waste  lagoons.  Isolines 
with  increments  of  25  cm  depict  the  precipitation 


minus  evaporation  at  the  10,  50,  and  90%  probabil- 
ity levels  for  the  winter  months  (either  November- 
March  or  November-April,  depending  on  loca- 
tion), the  summer  months  (May-October  or  April- 
October),  or  sping  (April-June).  Data  was  based  on 
National  Weather  Service  records  from  1930  to 
1979  at  78  locations  in  20  states.  These  maps  indi- 
cate when  water  must  be  added  to  a  lagoon  in  the 
case  of  a  dry  season  or  when  excess  liquid  must  be 
removed  to  prevent  overflow  and  subsequent 
water  pollution.  (Cassar-FRC) 
W8 1-05 127 


FREQUENCY  OF  DRY  DAY  SEQUENCES. 

Science  and  Education  Administration,  Beltsville, 

MD.  Hydrology  Lab. 

D.  M.  Hershfield. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  317-320, 

April,  1981.  5  Fig,  9  Ref. 

Descriptors:  'Climatology,  'Drought,  Water  re- 
sources development.  Weather,  Seasonal  variation. 
Water  supply  development,  Rainfall,  Net  rainfall. 
Precipitation,  Frequency  analysis,  Frequency  dis- 
tribution, Mathematical  studies. 

The  primary  objective  of  this  paper  is  to  provide 
some  insight  into  the  drought  climatology  of  the 
United  States  by  analyzing  the  long  dry  periods  on 
a  probability  basis.  Daily  data  from  100  stations 
formed  the  basis  for  this  climatological  investiga- 
tion. Data  from  nine  of  the  stations  averaged  about 
50  years  in  length,  and  the  rest  were  for  20  year 
periods.  Maps  are  presented  showing  the  magni- 
tude of  the  two-year,  dry  day  sequences  for  one 
mm  threshold  and  the  coefficient  of  variation  of 
the  items  used  in  the  extreme  value  analysis.  The 
average  coefficient  of  variation  for  dry  periods  for 
the  United  States  is  30%,  compared  with  that  for 
maximum  24  hr.  rainfalls,  which  is  37%.  Such 
information  is  useful  for  long  range  planning  for 
water  resources  development  and  utilization.  A 
future  effort  to  compute  seasonal  probabilities  of 
dry  period  sequences  using  longer  records  than 
those  used  in  this  study,  is  suggested.  (Baker-FRC) 
W81-05178 


PRECIPITATION  CHEMISTRY  PATTERNS:  A 
TWO-NETWORK  DATA  SET, 

D.  H.  Pack. 

Science,  Vol  208,  No  4448,  p  1143-1145,  June, 
1980.  2  Fig,  2  Tab,  1 1  Ref. 

Descriptors:  'Precipitation,  'Data  collections, 
'Rainfall,  Rainstorms,  Acid  rain,  'Chemistry  of 
precipitation.  On-site  data  collections.  Data  inter- 
pretation. Data  acquisition.  United  States,  Chemi- 
cal analysis. 

Two  seperate  network  programs  were  established 
to  monitor  precipitation  events  for  their  ionic  con- 
tent. The  initial  four-site  program  has  been  expand- 
ed to  eight  locations.  The  other  program  involved 
a  nine-site  precipitation  chemistry  network.  An 
attempt  has  now  been  made  to  combine  the  data 
from  these  two  networks  into  a  single  data  set  and 
thus  provide  a  more  comprehensive  picture  of  the 
patterns  of  the  ionic  content  of  precipitation.  The 
sites  for  the  two  networks  extend  from  Illinois  to 
Massachusetts  and  from  northern  New  York  to 
North  Carolina.  After  much  review  of  the  data  it 
was  determined  that  precipitation  chemistry  data, 
carefully  collected  and  rigidly  quality  controlled, 
acquired  by  different  organizations  can  be  inter- 
mixed. This  combination  of  data  provides  a  much 
more  comprehensive  picture  of  the  patterns  than 
data  from  either  network  alone.  (Baker  -  FRC) 
W81-05219 


ACCESSION  AND  ORIGIN  OF  CERTAIN  IONS 
FOUND  IN  RAINWATER  OVER  THE  INDIAN 
DESERT, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
Div.  of  Soil-Water-Plant  Relationship. 
R.  K.  Aggarwal,  P.  Kaul,  and  A.  N.  Lahiri. 
Journal  of  Arid  Environments,  Vol  3,  No  4,  p  259- 
264,  1980.  2  Fig,  4  Tab,  12  Ref. 

Descriptors:  'Rain,  'Conductivity,  'Ion  transport, 
Chemical   composition.   Precipitation,   India,   De- 


serts, Salts,  Seawater,  Sodium,  Potassium,  Cal- 
cium, Chloride,  Ions,  Arid  climates,  'Indian 
Desert. 

Although  the  composition  of  rainwater  may  be 
affected  by  ions  from  both  marine  and  terrestrial 
sources,  it  is  often  difficult  to  ascertain  the  origin 
of  precipitated  ions.  This  study  of  monsoon  rain- 
water collected  at  five  different  stations  in  the  arid 
and  semiarid  regions  of  Rajasthan,  India,  was  de- 
signed to  obtain  information  on  the  ionic  concen- 
trations in  the  rainwater  of  the  different  regions  in 
order  to  explain  their  origin  and  to  better  under- 
stand the  cycling  of  salts  in  the  arid  ecosystem. 
Large  local  and  monthly  variations  were  found  in 
the  electrical  conductivity  and  in  the  concentra- 
tions of  sodium,  potassium,  calcium,  and  chloride 
in  samples  collected  from  the  different  locations 
over  the  three-year  period.  Conductivity  values 
and  ion  concentrations  were  generally  higher  in 
the  rains  of  June  and  July  compared  with  those  of 
August  and  September.  The  electrical  conductivity 
of  the  rainwater  was  significantly  and  positively 
correlated  with  the  concentrations  of  sodium,  cal- 
cium, and  chloride.  Chloride  was  positively  and 
significantly  correlated  only  with  sodium,  not  with 
calcium  or  potassium,  suggesting  that  sodium  chlo- 
ride is  added  to  the  soil  system  by  rainwater  in 
areas  where  both  sodium  and  chloride  concentra- 
tions are  high.  Calcium  was  found  to  be  significant- 
ly correlated  with  sodium  and  potassium,  but  no 
significant  correlation  was  noted  between  sodium 
and  potassium.  The  ionic  concentration  ratios  of 
rainwater  falling  at  different  stations  were  not 
comparable  with  those  of  sea  water.  The  absence 
of  any  progressive  change  in  ionic  ratios  with 
increasing  distance  from  the  sea  and  the  lack  of 
similarity  of  ionic  ratios  with  sea  water  even  at  the 
stations  closest  to  the  sea  suggest  that  oceanic 
influence  on  rainwater  composition  is  negligible. 
Terrestrial  rather  than  oceanic  salts  must,  there- 
fore, be  the  principal  source  of  the  ions  found  in 
rainfall  over  the  Indian  desert.  (Carroll-FRC) 
W8 1-05325 


2C.  Snow,  Ice,  and  Frost 


OCEANIC  MECHANISMS  FOR  AMPLIFICA- 
TION OF  THE  23,000-YEAR  ICE-VOLUME 
CYCLE, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

W.  F.  Ruddiman,  and  A.  Mclntyre. 
Science,  Vol  212,  No  4495,  p  617-627,  May,  1981.  9 
Fig,  40  Ref 

Descriptors:  'Ice-water  interfaces,  Interfaces, 
Oceans,  Polar  regions,  'Climatology,  Environmen- 
tal effects,  'North  Atlantic  ocean. 

The  role  of  the  mid-latitude  North  Atlantic  Ocean 
in  controlling  or  influencing  the  earth's  climatic 
history  is  reviewed.  This  area  of  the  North  Atlan- 
tic is  situated  next  to  the  largest  Northern  Hemi- 
sphere ice  sheets  of  the  ice  ages.  These  ice  sheets 
provide  a  significant  local  source  of  moisture  for 
the  atmosphere  and  adjacent  continents.  The  mid- 
latitude  North  Atlantic  Ocean  form  a  corridor  that 
guides  moisture-bearing  storms  northward  from 
low  latitudes,  and  at  times  makes  direct  contact 
along  its  shorelines  with  continental  ice  masses. 
Evidence  of  major  ice-ocean-air  interactions  in- 
volving the  North  Atlantic  during  the  last  250,000 
years  is  reviewed.  Mid-latitude  ocean  tempera- 
tures, summer  heat  storage,  winter  sea-ice  extent, 
and  global  sea  level  were  all  influenced  by  the 
outflow  of  icebergs  and  meltwater.  The  responses 
of  the  ocean  in  turn  affect  winter  moisture  flux 
back  to  the  ice  sheets  as  well  as  ablation  of  land  ice 
by  calving.  The  oceanic  moisture  and  sea-level 
feedbacks,  in  part  controlled  by  glacial  melt  prod- 
ucts, amplify  Milankovitch  forcing  of  the  volume- 
trically  dominant  mid-latitude  ice  sheets  at  the 
23,000  year  precessional  cycle.  (Baker-FRC) 
W8 1-05 186 


WATER  CYCLE— Field  2 


2D.  Evaporation  and  Transpiration       2E.  Streamflow  and  Runoff 


FOSSIL  DIATOMS  AND  SCALES  OF  CHRYSO- 
PHYCEAE  IN  THE  RECENT  HISTORY  OF 
HALL  LAKE,  WASHINGTON, 

Hood  Coll.,  Frederick,  MD.  Dept.  of  Biology. 
C.  S.  Munch. 

Freshwater  Biology,  Vol  10,  No  1,  p  61-66,  Febru- 
ary, 1980.  2  Fig,  16  Ref. 

Descriptors:  'Lakes,  *Diatoms,  ♦Hall  Lake, 
♦Washington,  Sediments,  Cores,  Asterionella,  Cy- 
clotella.  Aquatic  life,  Eutrophication,  Chryso- 
phyta.  Fossils. 

A  core  sample  of  recent  sediments  was  taken  on 
November  5,  1969  under  16  meters  of  water  in 
Hall  Lake,  Washington,  Besides  the  fairly  diverse 
diatom  assemblages  expected,  large  amounts  of 
siliceous  scales  and  bristles  of  various  species  of 
Synuraceae  were  noted.  Synura  and  Mallomonas 
were  the  dominant  genera:  Chrysosphaerella,  Spin- 
iferomonas,  and  Paraphysomonas  were  present  in 
smaller  numbers.  In  the  lowermost  section  of  the 
core  the  dominant  diatom  species  are  Melosira 
tenella  Nygaard  and  several  benthic  species  of 
Synedra.  At  30-24  cm,  Melosira  and  Synedra  con- 
tinued to  be  important,  but  Asterionella  formosa 
increased,  followed  by  Cyclotella  stelligera,  and 
Asterionella  became  dominant.  At  23-20  cm,  wood 
fragments  and  sawdust  were  found.  Centric  dia- 
toms were  more  important  here  than  Asterionella 
and  Synedra.  In  the  7  cm  produced  during  the 
period  when  the  lake  was  meromictic  (20-14  cm) 
Asterionella,  Synedra,  and  Cyclotella  were  impor- 
tant throughout,  with  Cyclotella  particulady 
prominent.  From  13  cm  to  the  surface  the  sediment 
contained  a  great  deal  of  silt  and  relatively  few 
microfossils.  (Baker-FRC) 
W81-05118 


EVAPOTRANSPIRATION  RELATIONSHIP 
WITH  PAN  EVAPORATION  AND  EVAPO- 
TRANSPIRATION RATIO  OF  CORN  UNDER 
DIFFERENT  NITROGEN  LEVELS  AND  MOIS- 
TURE REGIMES, 

Andhra   Pradesh   Agricultural   Univ.,   Hyderabad 
(India).  Dept.  of  Agronomy. 
M.  Devender  Reddy,  I.  Khrishnamurthy,  K. 
Anand  Reddy,  and  A.  Venkatachari. 
Agricultural  Water  Management,  Vol  3,  No  3,  p 
227-231,  1980/1981,  2  Fig,  7  Ref 

Descriptors:  'Soil  water,  *Pan  evaporation,  'Eva- 
potranspiration,  •Corn,  Nitrogen,  Evaporation,  Ir- 
rigation,  Evaporimeters,   Irrigation  requirements. 

Previous  studies  have  suggested  that  open  pan 
evaporation  may  be  used  to  estimate  evapotran- 
spiration  and  irrigation  requirements  of  corn  pro- 
vided that  a  relationship  has  been  established  be- 
tween evapotranspiration  and  open  pan  evapora- 
tion for  the  given  area.  The  results  of  a  2-year 
study  of  the  relationship  between  evapotranspira- 
tion and  open  pan  evaporation  during  the  crop 
growing  season  under  eight  nitrogen  levels  and 
four  moisture  regimes  are  reported.  The  ratios 
between  evapotranspiration  and  pan  evaporation 
were  low  in  the  initial  stages  of  crop  growth  and 
attained  maximum  values  at  70  to  80  percent  of  the 
crop  growth  stage  with  20  to  40  percent  available 
soil  moisture  depletion  (ASMD),  at  65  percent 
growth  with  60  percent  ASMD,  and  at  55  percent 
growth  with  80  percent  ASMD.  The  evapotran- 
spiration ratio  was  highest  (3573)  under  no  nitro- 
gen and  lowest  (1312)  with  180  kilograms  of  nitro- 
gen per  hectare.  The  evapotranspiration  ratio 
ranged  from  a  low  of  914  with  20  percent  ASMD 
combined  with  180  kilograms  of  nitrogen  per  hect- 
are to  a  high  of  3954  when  60  percent  ASMD  was 
combined  with  no  nitrogen  conditions.  The  20 
percent  ASMD  regime  utilized  less  water  to  pro- 
duce a  kilogram  of  grain  than  did  other  moisture 
treatments.  The  results  demonstrate  an  additive 
effect  of  nitrogen  and  moisture,  indicating  that 
they  can  be  substituted  for  each  other  when  one  of 
them  becomes  a  constraint.  (Carroll-FRC) 
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FLOW  ROUTING  IN  THE  SUSQUEHANNA 
RIVER  BASIN:  PART  IV -ROUTING  RESER- 
VOIR RELEASES  IN  THE  EASTERN  SUSQUE- 
HANNA RIVER  BASIN  IN  NEW  YORK  STATE, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 
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FLOOD  POTENTIAL  OF  TOPOPAH  WASH 
AND  TRIBUTARIES,  EASTERN  PART  OF 
JACKASS  FLATS,  NEVADA  TEST  SITE, 
SOUTHERN  NEVADA, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  C.  Christensen,  and  N.  E.  Spahr. 
Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $4.50  in  paper 
copy,  $4.00  in  microfiche.  Geological  Survey 
Open-File  Report  80-963  (WRI),  1980.  22  p,  7  Fig, 
1  Plate,  4  Tab,  12  Ref. 

Descriptors:  'Floods,  'Flood  forecasting,  *Flood 
flow.  Flood  frequency.  Flood  recurrence  interval. 
Flood  plains,  Radioactive  wastes,  *Nevada, 
Nevada  test  site,  'Radioactive  waste  disposal. 

Guidelines  for  the  evaluation  of  potential  surface 
facilities  for  the  storage  of  high-level  radioactive 
wastes  on  the  Nevada  Test  Site  in  southern 
Nevada  include  the  consideration  of  the  potential 
for  flooding.  Those  floods  that  are  considered  to 
constitute  the  principal  flood  hazards  for  these 
facilities  are  the  100-  and  500-year  floods,  and  the 
maximum  potential  flood.  Flood-prone  areas  for 
the  three  floods  with  present  natural-channel  con- 
ditions were  defined  for  the  eastern  pari  of  Jackass 
Flats  in  the  southwestern  part  of  the  Nevada  Test 
Site.  The  100-year  flood-prone  areas  would  closely 
parallel  most  stream  channels  with  very  few  occur- 
rences of  overland  flooding  between  adjacent 
channels.  The  500-year  flood  and  the  maximum 
potential  flood  would  exceed  the  discharge  capaci- 
ties of  main  channels  and  cause  overland  flooding 
between  adjacent  channels  throughout  most  of  the 
study  area.  Excluded  areas  would  be  those  located 
immediately  east  of  the  upstream  reach  of  Topo- 
pah  Wash  and  between  upstream  channel  reaches 
of  some  tributaries.  Floodflow  characteristics  for 
the  three  floods  were  determined  at  47  cross  sec- 
tions. The  magnitudes  of  the  estimated  velocities 
indicate  severe  erosion  of  channels  and  flood  plains 
would  occur  in  parts  of  the  study  area.  (USGS) 
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FLOOD-PLAIN  AREAS  OF  THE  MISSISSIPPI 
RIVER,  MILE  866.8  TO  MILE  888.0,  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

G.  H.  Carlson,  and  L.  C.  Guetzkow. 
Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $19.75  in  paper 
copy,  $5.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-972  (WRI),  1980.  11  Sheets,  7 
Fig,  8  Plates,  2  Tab,  3  Ref 

Descriptors;  'Flood  plains,  'Streamflow,  'Flood- 
peak,  'Flood  recurrence  interval,  Flood  profiles, 
Mapping,  Flood  plain  management.  Flood  protec- 
tion. Regional  floods.  Computer  models.  Flood 
discharge.  Flood  data,  'Minnesota,  'Mississippi 
River. 

Profiles  of  the  regional  flood,  500-year  flood,  and 
flood-protection  elevation  have  been  developed  for 
a  21 -mile  reach  of  the  Mississippi  River.  Areas 
flooded  by  the  regional  flood  and  by  the  500-year 
flood  were  delineated  by  photogrammetric  map- 
ping techniques  and  are  shown  on  seven  large- 
scale  map  sheets.  Over  1,300  acres  of  flood  plain 
are  included  in  the  cities  of  Anoka,  Champlin, 
Coon  Rapids,  Dayton,  Ramsey  and  Elk  River,  and 
in  unincorporated  areas  of  Wright  County.  The 
flood-outline  maps  and  flood  profiles  comprise 
data  needed  by  local  units  of  government  to  adopt, 
enforce,  and  administer  flood-plain  management 
regulations  along  the  Mississippi  River  throughout 


Streamflow  and  Runoff— Group  2E 

the  study  reach.  Streamflow  data  from  two  gaging 
stations  provided  the  basis  for  definition  of  the 
regional  and  500-year  floods.  Cross-section  data 
obtained  at  83  locations  were  used  to  develop  a 
digital  computer  model  of  the  river.  Flood  eleva- 
tion and  discharge  data  from  the  1965  flood  pro- 
vided a  basis  for  adjusting  the  computer  model. 
Information  relating  the  history  of  floods,  forma- 
tion of  ice  jams,  and  duration  of  flood  elevations  at 
Anoka  and  at  Elk  River  are  included.  (USGS) 
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DEVELOPMENT  DOCUMENT  FOR  THE  POR- 
CELAIN ENAMELING  POINT  SOURCE  CATE- 
GORY. „,    ^ 

Environmental   Protection   Agency,   Washington, 

DC.  Effluent  Guidelines  Div. 

For   primary   bibliographic   entry   see   Field   5D. 
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URBAN   STORMWATER   MANAGEMENT   IN 
SOUTHEAST, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  6E. 
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A  MODEL  TO  FORECAST  SHORT-TERM 
SNOWMELT  RUNOFF  USING  SYNOPTIC  OB- 
SERVATIONS OF  STREAMFLOW,  TEMPERA- 
TURE, AND  PRECIPITATION. 

Geological  Survey,  Tacoma,  WA. 

For  primary  bibliographic  entry  see  Field  2A. 
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ADAPTIVE  FILTERING  THROUGH  DETEC- 
TION OF  ISOLATED  TRANSIENT  ERRORS  IN 
RAINFALL-RUNOFF  MODELS. 

Iowa  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2A. 
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COMPARISON  OF  ANNUAL  AND  PARTIAL 
DURATION  SERIES  FLOODS  ON  THE  MUR- 
RUMBIDGEE  RIVER, 

Riverina  Coll.   of  Advanced   Education,   Wagga 

Wagga  (Australia).  Dept.  of  Geography. 

K.  J.  Page,  and  L.  McElroy. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  286-289, 

April,  1981.  3  Fig,  2  Tab,  10  Ref 

Descriptors;  'Flood  recurrence  interval,  'Math- 
ematical studies,  Langbein's  function,  Comparison 
studies,  Murrumbidgee  River,  Floods,  'Flood  fre- 
quency, Flood  forecasting.  Forecasting,  Flood 
data.  Flood  control,  'Australia. 

The  aim  of  this  paper  is  to  compare  flood  frequen- 
cies computed  from  two  data  series  measured  on 
the  Murrumbidgee  River,  New  South  Wales,  Aus- 
tralia. The  annual  series  approach  was  based  upon 
the  sequence  of  flood  peaks  which  occurs  in  a 
succession  of  yearly  periods.  The  partial  duration 
series  is  based  on  the  sequence  of  flood  peaks 
which  exceed  some  base  level  of  flow.  The  recur- 
rence intervals  generated  by  these  two  approaches 
are  not  equivalent,  however,  and  conversion  of 
recurrence  intervals  from  one  series  to  the  other  is 
usually  achieved  by  a  mathematical  function  devel- 
oped by  Langbein  in  1949,  However,  through  the 
study  of  data  collected  by  these  two  approaches  on 
the  Murrumbidgee  River,  it  was  suggested  that  the 
Langbein  conversion  function  does  not  always 
provide  a  reliable  means  of  comparing  recurrence 
intervals.  The  Langbein  function  understated  the 
discrepancy  between  the  two  sets  of  recurrence 
intervals  by  approximately  35%  for  discharges 
more  frequent  than  the  three  year  annual  flood. 
Langbein's  own  North  American  data  appears  to 
be  consistent  with  data  collected  on  the  Murrum- 
bidgee River.  An  empirical  relationship  is  devel- 
oped in  the  paper  which  may  offer  a  more  prudent 
approach  for  flood  forecasting.  (Baker-FRC) 
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EFFECT  OF  SURFACE  MINING  ON  STORM 
FLOW  AND  PEAK  FLOW  FROM  SIX  SMALL 
BASINS  IN  EASTERN  KENTUCKY, 


Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Georgia    Univ.,    Athens.    School    of   Forest    Re- 
sources. 
For  primary  bibliographic  entry  see  Field  4C. 
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PLOTTING  FORMULA  FOR  FLOOD  FRE- 
QUENCY, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

K.  Adamowski. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  197-202, 
April,  1981.  3  Fig,  2  Tab,  13  Ref. 

Descriptors:  *Flood  frequency,  *Flood  forecast- 
ing, Forecasting,  Mathematical  studies.  Frequency 
analysis.  Mathematical  models. 

In  flood  frequency  analysis  it  is  necessary  to  esti- 
mate the  values  of  probabilities  based  on  plotting 
formula.  All  of  the  many  existing  formulae  provide 
different  results,  particularly  at  the  tails  of  the 
distribution.  The  existing  practice  in  selection  of  a 
particular  formula  is  rather  arbitrary,  and  often 
WeibuU's  formula  is  recommended,  which  pro- 
vides biased  and  conservative  results.  A  new  plot- 
ting formula  is  developed  based  on  the  mean 
square  criterion.  The  plotting  is  very  useful  for 
evaluation  of  distribution  assumptions  and  detec- 
tion of  outliers.  When  the  flood  frequency  analysis 
is  performed  using  a  Gumbel  Type-I  distribution, 
then  the  plotting  formula  developed  in  this  paper,  a 
good  approximation  to  the  true  exceedance  prob- 
ability at  high  values  is  obtained.  For  Pearson 
Type-III  distribution,  no  single  plotting  formula  is 
strictly  correct.  However,  if  one  compromise  for- 
mula is  required  which  can  be  used  with  all  distri- 
butions, then  the  formula  developed  in  this  paper 
may  be  suitable.  (Baker-FRC) 
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A  SIMPLE  PROCEDURE  FOR  DEVELOPING 
A  DESIGN  STORM  HYDROGRAPH. 

Kentucky  Univ.,  Lexington.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
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GENERALIZED  SKEW  COEFFICIENTS  FOR 
FLOOD  FREQUENCY  ANALYSIS. 

Nevada  Univ.  System,  Reno.  Dept.  of  Civil  Engi- 
neering. 

Y.  K.  Tung,  and  L.  W.  Mays. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  262-269, 
April,  1981.  6  Fig,  7  Tab,  14  Ref 

Descriptors:  *Flood  frequency,  *Frequency  analy- 
sis. Model  studies.  Floods,  Forecasting,  *Flood 
forecasting,  Flooding,  Mathematical  studies,  Water 
resources  development. 

Various  methods  of  determining  generalized  skew 
coefficients  based  on  a  weighting  procedure  were 
determined.  The  generalized  skew  is  derived  as  a 
weighted  average  between  coefficients.  Existing 
methods  which  determine  the  weight  simply  as  a 
function  of  data  size  are  discussed.  A  weighting 
procedure  is  derived  which  is  a  function  of  the 
variance  of  sample  skew  and  the  variance  of  the 
map  skew.  Such  a  procedure  considers  the  uncer- 
tainty of  deriving  a  skew  coefficient  from  both 
sample  data  and  regional  or  map  values  to  derive  a 
generalized  skew  that  minimizes  uncertainty  based 
on  known  information.  The  variance  of  the  sample 
skew  can  be  determined  using  either  of  two  non- 
parametric  methods  called  the  jackknife  and  the 
bootstrap.  These  two  methods  and  the  application 
to  computing  the  variance  of  sample  skews  are 
discussed.  An  experimental  study  is  performed  to 
compare  the  various  methods  of  deriving  general- 
ized skew  coefficients.  (Baker-FRC) 
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FREQUENCY  OF  DRY  DAY  SEQUENCES. 

Science  and  Education  Administration,  Beltsville, 

MD.  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2B. 
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RUNOFF--A  MAJOR  ELEMENT  OF  THE  HY- 
DROLOGICAL  CYCLE, 

Rogers  and  Associates,  Inc.,  Fort  Smith,  AR. 
A.  L.  Prieur,  Jr. 

Southwest  and  Texas  Water  Works  Journal,  Vol 
63,  No  1,  p  20-23,  32,  April,  1981. 

Descriptors:  *Runoff  forecasting,  *Runoff  volume, 
♦Rainfall-runoff  relationships.  Runoff  coefficient. 
Surface  runoff.  Rainfall  infiltration,  Runoff. 

Methods  of  determining  surface  retention,  infiltra- 
tion, and  runoff  during  rainfall  are  discussed.  Effi- 
cient design  and  operation  of  hydraulic  projects 
depends  on  the  reliable  determination  of  rainfall- 
runoff  relations  and  the  forecasting  of  river  and 
stream  flows.  At  the  beginning  of  a  rain,  intercep- 
tion or  surface  retention  is  high  and  a  large  portion 
of  the  soil-moisture  deficiency  is  satisfied  before 
surface  runoff  takes  place.  Storm  runoff  has  usually 
been  estimated  using  runoff  coefficients,  a  subjec- 
tive method  whereby  a  coefficient  is  selected  after 
observing  the  rain  intensity  and  the  location.  Using 
the  infiltration  approach,  surface  runoff  is  equal  to 
that  portion  of  rainfall  not  disposed  of  through 
interception,  evaporation  during  the  storm,  or  infil- 
tration. This  method  is  satisfactory  when  the  area 
being  considered  is  homogeneous  and  small,  such 
as  an  airport.  Seasonal  and  annual  runoff  are  often 
estimated.  In  these  estimations,  reservoir  storage 
capacities  and  irrigation  use  can  be  factors.  (Small- 
FRC) 
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EVOLUTION  OF  PHYSIOGRAPHY  AND 
DRAINAGE  IN  SOUTHERN  YUKON, 

Geological  Survey  of  Canada,  Vancouver  (British 
Columbia).  Div.  of  Regional  and  Economic  Geolo- 
gy- 

D.  Tempelman-Kluit. 

Canadian  Journal  of  Earth  Sciences,  Vol  17,  No  9, 
p  1189-1203,  September,  1980.  8  Fig,  28  Ref. 

Descriptors:  *Geologic  history,  *Surface  drainage. 
Drainage  patterns,  'Drainage  systems.  Mountains, 
Glaciers,  *Yukon. 

A  southeastern  drainage  system  that  probably  ex- 
isted in  southern  Yukon  late  in  Tertiary  time  is 
described,  and  the  evolution  of  the  present  north- 
west drainage  is  hypothesized.  The  physiography 
is  dominated  by  upland  plateaux  and  plateau  rem- 
nants culminating  in  a  mature  erosion  surface  about 
Miocene  time.  Uneven  uplift  and  faulting  in  the 
Late  Miocene  or  Pliocene  were  thought  to  cause 
the  variations  in  the  elevation  of  the  surface.  The 
Tintina  and  Shakwak  Trenches  are  young  grabens 
superposed  on  the  upland,  and  mountain  ranges  are 
youthful  dissections  of  raised  parts  of  the  plateau. 
During  the  Miocene,  water  from  central  Yukon 
probably  drained  to  the  coast  across  the  region 
occupied  by  the  St.  Elias  and  Coast  Mountains. 
Probably  during  the  late  Miocene,  general  uplift 
occurred  and  the  St.  Elias  and  Coast  Mountains 
rose  unevenly  above  the  interior  Yukon.  Thus, 
drainage  became  entrenched.  Ice  in  the  St.  Elias 
outlasted  ice  in  the  interior  during  deglaciation, 
forcing  dearrangements  of  the  entrenched  system. 
The  less  direct,  northwest  drainage  of  today  result- 
ed. (Small-FRC) 
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ORGANIC      CARBON:      OXIDATION      AND 
TRANSPORT  IN  THE  AMAZON  RIVER, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2K. 
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REQUIRED     HEAD     LOSS     OVER     LONG- 
THROATED  FLUMES, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  8B. 
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2F.  Groundwater 


PRELIMINARY  MAP  SHOWING  FRESH- 
WATER HEADS  FOR  THE  MISSION  CANYON 
AND  LODGEPOLE  LIMESTONES  AND 
EQUIVALENT  ROCKS  OF  MISSISSIPPIAN 
AGE  IN  THE  NORTHERN  GREAT  PLAINS  OF 
MONTANA, 

Geological  Survey,  Billings,  MT. 
W.  R.  Miller,  and  S.  A.  Strausz. 
Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $3.50  in  paper 
copy,  $0.50  in  microfiche.  Geological  Survey 
Open-File  Map  80-729  (WRI),  1980.  1  Sheet,  14 
Ref 

Descriptors:  'Groundwater,  *Maps,  *Potentiome- 
tric  level.  Aquifers,  Geohydrology,  Groundwater 
potential.  Wells,  Water  level  fluctuations,  *Great 
Plains,  Mission  Canyon  limestone,  Lodgepole  lime- 
stone, Montana,  North  Dakota,  South  Dakota, 
Wyoming,  Drill-stem  tests. 

A  potentiometric -surface  map  showing  freshwater 
heads  for  the  Mission  Canyon  and  Lodgepole  Li- 
mestones of  Mississippian  age  has  been  prepared  as 
part  of  a  study  to  determine  the  water-resources 
potential  of  the  Mississippian  Madison  Limestone 
and  associated  rocks  in  the  Northern  Great  Plains 
of  Montana,  North  and  South  Dakota,  and  Wyo- 
ming. Most  of  the  data  used  to  prepare  the  map  are 
from  drill-stem  tests  of  exploration  and  develop- 
ment wells  drilled  by  the  petroleum  industry  from 
1946  to  1978.  Some  data  are  also  from  cased  oil 
wells,  water-production  wells,  and  springs.  A  short 
explanation  describes  the  seven  categories  of  reli- 
ability used  to  evaluate  the  drill-stem-test  data  and 
identifies  several  factors  that  might  explain  the 
apparent  anomalous  highs  and  lows  on  the  poten- 
tiometric surface.  The  map  is  at  a  scale  of 
1:1,000,000  and  the  potentiometric  contour  inter- 
vals are  100,  200,  and  500  feet.  (USGS) 
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PRELIMINARY     MAP     SHOWING     FRESH- 
WATER HEADS  FOR  THE  RED  RIVER  FOR- 
MATION,     BIGHORN      DOLOMITE,      AND 
EQUIVALENT  ROCKS  OF  ORDOVICIAN  AGE 
IN    THE    NORTHERN    GREAT    PLAINS    OF 
MONTANA,  NORTH  AND  SOUTH  DAKOTA, 
AND  WYOMING, 
Geological  Survey,  Billings,  MT. 
W.  R.  Miller,  and  S.  A.  Strausz. 
Available   from   OFSS,   USGS   Box   25425,   Fed. 
Ctr.,   Denver,   CO   80225,   Price:   $3.50  in   paper 
copy,    $0.50    in    microfiche.    Geological    Survey 
Open-File  Map  80-730  (WRI),   1980.   1  Sheet,   14 
Ref 

Descriptors:  'Groundwater,  *Maps,  'Potentiome- 
tric level,  Aquifers,  Geohydrology,  Groundwater 
potential.  Wells,  Water  level  fluctuations,  'Great 
Plains,  'Red  River  Formation,  'Bighorn  Dolo- 
mite, Montana,  North  Dakota,  South  Dakota,  Wy- 
oming, Drill-stem  tests. 

A  map  showing  freshwater  heads  for  the  Ordovi- 
cian  Red  River  Formation,  Bighorn  Dolomite,  and 
equivalent  rocks  ha;  been  prepared  as  part  of  a 
study  to  determine  the  water-resources  potential  of 
the  Mississippian  Madison  Limestone  and  associat- 
ed rocks  in  the  Northern  Great  Plains  of  Montana, 
North  and  South  Dakota,  and  Wyoming.  Most  of 
the  data  used  to  prepare  the  map  are  from  drill- 
stem  tests  of  exploration  and  development  wells 
drilled  by  the  petroleum  industry  from  1964  to 
1978.  A  short  explanation  describes  the  seven  cate- 
gories of  reliability  used  to  evaluate  the  drill-stem- 
test  data  and  identifies  several  factors  that  might 
explain  the  apparent  anomalous  highs  and  lows  on 
the  potentiometric  surface.  The  map  is  at  a  scale  of 
1:1,000,000  and  the  potentiometric  contour  interval 
is  100  feet.  (USGS) 
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GEOHYDROLOGY  OF  THE  ANTLERS 
AQUIFER  (CRETACEOUS),  SOUTHEASTERN 
OKLAHOMA, 


WATER  CYCLE— Field  2 
Groundwater — Group  2F 


I 


Geological  Survey,  Oklahoma  City,  OK.  Water 

Resources  Div. 

D.  L.  Hart,  Jr.,  and  R.  E.  Davis. 

Oklahoma  Geological  Survey,   Norman  Circular 

81,   1981.  33  p,   10  Fig,   1   Plate,  6  Tab,  22  Ref, 

Append. 

Descriptors:  'Groundwater,  *Geohydrology, 
•Available  water.  Aquifer  characteristics.  Infiltra- 
tion, Precipitation,  Water  yield,  Water  use.  Well 
data,  Hydrologic  properties.  Groundwater  move- 
ment. Recharge,  Discharge  measurement.  Water 
quality,  Chemical  analysis,  *Oklahoma,  Southeast- 
ern Oklahoma,  Antlers  aquifer. 

The  Antlers  aquifer,  which  consists  of  as  much  as 
900  feet  of  friable  sandstone,  silt,  clay,  and  shale 
crops  out  in  areas  of  1,860  square  miles  and  under- 
lies about  4,400  square  miles  in  southeastern  Okla- 
homa. Precipitation  ranges  from  34  to  50  inches 
per  year  across  the  outcrop  area  which  is  well 
suited  to  allow  high  rates  of  infiltration.  The 
aquifer  contains  an  estimated  70,000,000  acre-feet 
of  water  having  less  than  1,000  milligrams  per  liter 
dissolved  solids.  The  average  saturated  thickness  is 
250  feet.  Aquifer  tests  indicate  the  average  trans- 
missivity  is  1,480  feet  squared  per  day  and  the 
average  storage  coefficient  is  0.0005.  Large  capac- 
ity wells  tapping  the  aquifer  commonly  yield  100 
to  500  gallons  per  minute;  the  maximum  measured 
yield  is  1,700  gallons  per  minute.  Water  usage  from 
the  aquifer  is  very  small  owing  to  an  abundance  of 
surface  water.  Water  quality  throughout  the  cen- 
tral and  northern  part  of  the  aquifer  is  generally 
acceptable  for  municipal  use.  However,  a  few 
wells  yield  water  containing  concentrations  of  iron 
and  manganese  exceeding  the  limit  recommended 
by  the  National  Academy  of  Science  for  municipal 
use.  (USGS) 
W81-05010 

WATER  RESOURCES  OF  THE  TERRACE 
AQUIFERS,  CENTRAL  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

J.  L.  Snider,  and  T.  H.  Sanford,  Jr. 
Louisiana  Department  of  Transportation  and  De- 
velopment, Office  of  Public  Works,  Baton  Rouge 
Water  Resources  Technical  Report  No  25,  1981. 
48  p,  1  Fig,  12  Plates,  4  Tab,  15  Ref. 

Descriptors:  *Groundwater  availability,  *Geohy- 
drologic  units,  *Aquifer  characteristics.  Water 
supply,  Water  use.  Water  quality.  Water  pollution. 
Chemical  analysis.  Saline  water  intrusion,  Trans- 
missivity.  Hydraulic  conductivity,  Baseflow,  Eva- 
potransporation,  Surface-groundwater  relations, 
Rainfall,  Groundwater  recharge,  Infiltration, 
Wells,  Groundwater  movement.  Water  level  fluc- 
tuations. Water  yield.  Chlorides,  Hydrologic  data, 
Central   Louisiana,   Terrace   aquifers,    'Louisiana. 

In  parts  of  central  Louisiana  the  terrace  aquifers  of 
Pleistocene  age  are  a  potential  source  of  water  for 
public-supply  and  industrial  uses.  The  units  are 
generally  under  water-table  conditions  and  are  rel- 
atively thin;  the  saturated  thickness  averages  about 
25  feet.  Hydraulic  conductivity  of  the  terrace 
aquifers  averages  220  feet  per  day.  Specific  capaci- 
ties of  wells  are  as  much  as  50  gallons  per  minute 
per  foot  of  drawdown.  The  source  of  water  to  the 
terrace  aquifers  is  mostly  infiltration  from  rainfall. 
The  average  annual  rate  of  infiltration  is  about  0.5 
foot  per  year  in  most  of  the  project  area.  This  rate 
of  infiltration  would  sustain  a  continuous  yield  of 
about  200  gallons  per  minute  per  square  mile. 
Water  from  the  terrace  aquifers  in  most  of  the 
project  area  is  soft  and  is  low  in  dissolved  solids. 
Water  having  anomalously  high  concentrations  of 
chloride  occurs  in  parts  of  the  project  area.  In 
some  areas  the  high  chloride  may  be  from  oil-field 
sources,  and  in  some  areas  from  inflow  from  un- 
derlying saltwater-bearing  units.  (USGS) 
W8 1-050 11 


HYDROGEOLOGY  OF  THE  BUFFALO 
AQUIFER,  CLAY  AND  WILKIN  COUNTIES, 
WEST-CENTRAL  MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4B. 
W81-05013 


DISSOLVED-SOLIDS  AND  RATIO  MAPS  OF 
WATER  IN  THE  MADISON  GROUP,  MON- 
TANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 

Div. 

R.  D.  Feltis. 

Montana  Bureau  of  Mines  and  Geology,   Butte, 

Hydrogeologic  Map  3,  1980.  3  Sheets. 

Descriptors:  'Groundwater,  'Maps,  'Dissolved 
solids,  'Water  quality,  'Aquifer  characteristics, 
Geohydrology,  Surface-groundwater  relations. 
Groundwater  movement.  Groundwater  recharge. 
Wells,  Water  sampling,  Salinity,  Chemical  analysis, 
'Montana. 

Three  maps  that  show  the  general  quality  of  water 
in  the  Madison  Group  of  Mississippian  age.  The 
maps  are  part  of  a  preliminary  study  of  the  geohy- 
drology of  the  Madison  Group  in  eastern  Montana. 
Other  maps  in  the  series  show  that  potentiometric 
surface  of  the  Madison  aquifer  at  a  scale  of 
11  000,000  and  the  configuration  of  the  top  of  the 
Madison  Group  at  a  scale  of  1:250,000.  Data  sites 
are  oil  tests  or  production  wells,  water  wells,  and 
springs.  Water  samples  from  oil  tests  or  production 
wells  are  from  drill-stem  tests,  flows  sampled 
during  the  drilling  process,  or  production  water. 
Many  water  samples  were  contaminated  with  drill- 
ing fluid;  however,  the  analyses  used  for  the  map 
were  selected  after  review  of  the  drill-stem-test 
recovery  data  or  other  sample-collection  data  and 
are  considered  to  be  representative  of  formation 
water.  The  chemical  analyses  range  in  age  from 
1920  to  1977.  (USGS) 
W81-05015 


ASSESSMENT  OF  THE  SANTA  MARGARITA 
SANDSTONE  AS  A  SOURCE  OF  DRINKING 
WATER  FOR  THE  SCOTTS  VALLEY  AREA, 
SANTA  CRUZ  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div.  ,  ,  ^r> 
For  primary  bibliographic  entry  see  Field  6B. 
W81-05016 


DATA-BASE  SYSTEM  FOR  NORTHERN  MID- 
WEST REGIONAL  AQUIFER-SYSTEM  ANAL- 
YSIS, 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

A.  L.  Kontis,  and  R.  J.  Mandle. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-205650, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-104,  December,  1980.  23  p,  12  Fig. 

Descriptors:  'Simulation  analysis,  'Groundwater, 
'Flow,  Regional  analysis.  Aquifer  systems.  Data 
collection.  Data  storage  and  retrieval,  Geohydro- 
logy, Computer  models,  Mapping,  Automation, 
'Northern  Midwest,  Regional  Aquifer-System 
Analysis(RASA). 

A  computerized  data-base  system  was  developed 
to  facilitate  collection  and  use  of  large  quantities  of 
data  for  a  model  study  of  the  Cambrian-Ordovician 
aquifer  system  in  the  Northern  Midwest.  Input  to 
the  data-base  system  consists  of  either  point  values 
or  digitized  contour  maps  of  hydrogeologic  data 
required  by  the  model.  Uniformly  spaced  model- 
node  values  are  then  computed  from  the  discrete 
data  by  two-dimensional  interpolation.  Nonuni- 
formly-spaced  nodal  values  may  be  obtained  by 
fitting  two-dimensional  polynomials  (bicubic 
splines)  to  surfaces  formed  by  uniformly  spaced 
points  and  solving  for  the  surface  values  at  the 
node  locations.  The  data-base  system  has  the  fol- 
iowing  attributes:  (1)  manual  handling  of  data  is 
minimized  and  machine  handling  of  data  is  maxi- 
mized, (2)  given  unequally  spaced  point  data  over 
the  extent  of  the  study  area,  model  input  arrays  for 
any  reasonable  uniform  node  spacing  can  be  rapid- 
ly computed,  (3)  accuracy  of  computed  node 
values  are  generally  compatible  with  accuracy  and 
spatial  distribution  of  point  data,  (4)  a  relatively 
large  class  of  nonuniformly  spaced  node  configura- 
tions can  be  computed,  (5)  data  within  files  can  be 
easily  accessed  and  edited,  and  (6)  the  occurrence 
of  data  processing  errors  at  various  stages  of  data- 


base generation  is  monitored  by  machine  contour- 
ing the  computed  grids.  (USGS) 
W81-05019 

GROUND-WATER  HYDROLOGY  OF  THE 
LITTLE  KANAWHA  RIVER  BASIN,  WEST 
VIRGINIA. 

West  Virginia  Geological  and  Economic  Survey, 
Morgantown.  Water  Research  Div. 
West  Virginia  Geological  and  Economic  Survey, 
Morgantown  Map  WV-10,  1980.  1  Sheet,  2  Ref. 
(Compiled  by  Hobba,  W.A.,  Jr.). 

Descriptors:  'Groundwater,  'Water  quality,  'Spe- 
cific gravity.  Watersheds,  Geohydrologic  units. 
Aquifers,  Water-level  fluctuations.  Water  yield. 
Specific  conductivity.  Wells,  Saline  water.  Chemi- 
cal analysis.  Maps,  'West  Virginia,  Little  Kanawha 
River  basin. 

This  atlas  report  summarizes  the  ground-water  re- 
sources of  the  Little  Kanawha  River  basin  in  West 
Virginia  from  an  earlier  report  describing  the  total 
water  resources  of  the  same  basin.  This  sparsely 
populated  basin  of  2,310  square  miles  lies  in  west- 
ern West  Virginia.  Approximately  87  percent  of 
the  basin  is  forested,  12  percent  is  agricultural  land, 
and  1  percent  is  under  urban  or  residential  devel- 
opment. Five  to  seven  inches  of  precipitation  re- 
charges the  ground-water  reservoir  annually. 
Water  levels  are  highest  in  the  spring  and  lowest  in 
the  fall.  There  are  a  few  localities  where  ground- 
water supply  at  shallow  depths  is  inadequate  for 
household  use.  However,  yields  of  wells  range 
from  less  than  2  to  more  than  300  gallons  per 
minute,  but  average  yields  of  wells  in  the  various 
geologic  units  range  from  5  to  23  gallons  per 
minute.  Valley  wells  generally  yield  more  water 
than  wells  in  other  topographic  locations.  Ground- 
water quality,  as  determined  from  795  partial  anal- 
yses and  48  complete  chemical  analyses,  is  poor  in 
about  half  of  the  basin.  Concentrations  of  hardness 
and  iron  are  high  in  ground  water  in  the  southern 
half  of  the  basin,  and  concentrations  of  chloride 
are  high  in  many  valley  areas.  Chloride  concentra- 
tions exceed  1000  milligrams  per  liter  in  some  wells 
that  are  less  than  50  feet  deep.  (USGS) 
W8 1-05020 


GROUND-WATER  LEVELS  IN  SELECTED 
WELL  FIELDS  AND  IN  WEST-CENTRAL 
FLORIDA,  MAY  1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

D  K  Yobbi,  L.  R.  Mills,  and  W.  M.  Woodham. 
Available  from  OFSS,  USGS,  Box  25425,  Fed. 
Ctr,  Denver,  CO  80225,  Price:  $7.00  in  paper 
copy,  $1.00  in  microfiche.  Geological  Survey 
Open-File  Report  80-1001,  1980.  2  Sheets,  2  Tab,  8 
Ref. 

Descriptors:  'Potentiometric  level,  'Groundwater, 
'Maps,  Subsurface  water.  Aquifers,  Water  table, 
Wells,  Water  level  fluctuations.  West-central  Flor- 
ida, Floridan  aquifer,  'Florida. 

The  water  table  in  the  surficial  aquifer  and  the 
potentiometric  surface  of  the  Floridan  aquifer  m  a 
1,200-square-mile  area  in  west-central  Florida  are 
mapped  semiannually  by  the  U.S.  Geological 
Survey.  Maps  are  prepared  showing  water  levels 
measured  in  wells  each  May  to  coincide  with 
seasonal  low  levels  and  each  September  to  coin- 
cide with  seasonal  high  levels.  The  mapped  area 
shows  14  well-field  areas  that  supplied  155  million 
gallons  to  municipalities  on  May  12,  1980.  The 
water  is  withdrawn  from  the  Floridan  aquifer,  the 
major  aquifer  in  Florida.  The  effect  of  localized 
withdrawal  of  ground  water  is  shown  on  the  maps 
as  depressions  in  both  the  potentiometric  and 
water-table  surfaces.  Water  levels  were  lower  in 
May  1980  than  in  September  1979  and  a  little 
higher  than  the  average  May  levels.  Change  of 
water  levels  ranged  from  a  decrease  of  12  feet  at 
Verna  well  field  to  an  increase  of  7  feet  at  EI- 
dridge-Wilde  well  field.  (USGS) 
W8 1-05022 


DISCHARGE  OF  SALTWATER  FROM  PER- 
MIAN ROCKS  TO  MAJOR  STREAM-AQUIFER 
SYSTEMS  IN  CENTRAL  KANSAS, 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


Geological    Survey,    Lawrence,    KS.    Water   Re- 
sources Div. 

For   primary   bibliographic   entry   see   Field   5G. 
W8 1-05023 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  MAY 
1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

D.  K.  Yobbi,  W.  M.  Woodham,  and  G.  R.  Schiner. 

Available   from  OFSS,   USGS   Box   25425,   Fed. 

Ctr.,   Denver,   CO   80225,    Price;   $1.75   in   paper 

copy,    $0.50    in    microfiche.    Geological    Survey 

Open-File  Report  80-587,  1980.  1  Sheet. 

Descriptors:  *Potentiometric  level,  'Groundwater, 
*Maps,  Aquifers,  Water  table.  Wells,  Water  level 
fluctuations,  Pumping,  Irrigation,  Southwest  Flor- 
ida, Southwest  Florida  Water  Management,  'Flor- 
ida. 

A  May  1980  potentiometric-surface  map  of  the 
Southwest  Florida  Water  Management  District  de- 
picts the  annual  low  water-level  period.  Potentio- 
metric  levels  decreased  5  to  36  feet  between  Sep- 
tember 1979  and  May  1980,  in  the  citrus  and  farm- 
ing sections  of  southern  Hillsborough,  southwest- 
ern Polk,  northwestern  DeSoto,  Hardee,  and  Man- 
atee Counties.  Water  levels  in  these  areas  are 
widely  affected  by  pumping  for  irrigation  and  have 
the  greatest  range  in  fluctuations.  Water-level  de- 
creases ranged  from  0  to  8  feet  in  coastal,  northern, 
and  southern  areas  of  the  Water  Management  Dis- 
trict. Generally,  potentiometric  levels  were  lower 
than  previous  May  levels  except  in  the  northern- 
most and  southernmost  counties  where  water 
levels  were  1  to  5  feet  higher.  (USGS) 
W8 1-05024 


ONE-DIMENSIONAL         STEADY  STATE 

SEAWATER  INTRUSION  IN  LEAKY 
AQUIFERS, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Systems  and 
Biomedical  Engineering. 
M.  A.  Hashish,  M.  E.  Rasmy,  and  A.  M.  Amer. 
Advances  in  Water  Resources,  Vol  4,  No  1,  p  34- 
42,  March,  1981.  10  Fig,  2  Tab,  9  Ref. 

Descriptors:  *Saline  water  intrusion,  *Leaky 
aquifers,  'Differential  equations.  Encroachment, 
Seawater,  Algorithms,  Mathematical  studies,  Nile 
delta.  Aquifers,  Saline-freshwater  interfaces. 

An  iterative  technique  is  presented  for  computa- 
tion of  the  location  and  shape  of  the  interior  inter- 
face for  the  one-dimensional  steady  state  seawater 
intrusion  problem  in  a  leaky  ocean  aquifer.  The 
algorithm  is  based  upon  backward  integration  of 
the  differential  equations  representing  the  flow, 
starting  from  the  point  where  the  interface  inter- 
sects the  top  of  the  aquifer.  The  algorithm  is 
specific  for  conditions  in  the  Nile  Delta,  where  the 
aquifer  is  confined  with  a  top  semi-pervious  layer 
and  the  interface  is  interior.  The  dependency  of  the 
locations  of  the  top  point  as  well  as  the  bottom  of 
the  interface  on  the  inland  boundary  condition  are 
obtained  through  variational  analysis  of  the  gov- 
erning equations.  When  information  is  available  on 
whether  the  water  hinge  point  lies  on  or  outside 
the  interface,  computational  effort  can  be  reduced. 
Numerical  examples  are  presented  to  demonstrate 
the  efficiency  of  the  technique.  (Small-FRC) 
W8 1-05094 


ACID  GROUNDWATER, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Goeteborg, 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05 106 


NONLINEAR  EFFECTS  IN  TWO-PHASE 
FLOW  TO  WELLS  IN  GEOTHERMAL  RESER- 
VOIRS. 

Geological  Survey,  Menlo  Park,  CA. 
M.  L.  Sorey,  M.  A.  Grant,  and  E.  Bradford. 
Water  Resources  Research,  Vol  16,  No  4,  p  767- 
777,  August,  1980.  8  Fig,  3  Tab,  30  Ref 


Descriptors:  *Geotherraal  studies,  'Fluid  flow, 
'Pressure  head.  Well  hydraulics.  Mathematical 
studies.  Numerical  analysis.  Enthalpy,  Steam, 
Drawdown,  Groundwater  movement. 

The  nonlinear  responses  of  two-phase  (steam  and 
water)  flow  in  geothermal  wells  were  analyzed  by 
numerical  and  quasi-analytical  solutions.  Simulated 
variations  in  pressure,  saturation,  and  enthalpy  of 
the  flowing  fluid  mixture  were  compared  for  var- 
ious initial  reservoir  conditions  and  relative  perme- 
ability functions.  Although  the  semilog  pressure 
response  during  drawdown  and  overrecovery  in 
liquid  saturation  following  shut-in  approached  a 
straight  line  in  most  cases,  curvature  was  more 
pronounced  at  low  reservoir  pressures  than  at  high 
reservoir  pressures.  The  flow  enthalpy  increased 
during  drawdown  as  the  phase  ratio  of  steam  to 
water  in  the  fluid  mixture  increased.  However,  a 
stable  value  was  reached  near  the  well  face  after 
times  sufficient  for  the  semilog  pressure  response 
to  straighten  out.  Estimates  of  reservoir  porosity 
and  definition  of  the  relationship  between  water 
and  steam  relative  permeabilities  can  be  obtained 
from  measurements  of  stable  enthalpy  and  pressure 
transients  at  different  discharge  rates.  (Cassar- 
FRC) 
W81-05133 


SOLUTIONS     TO 
UNCONFINED 


BOUNDARY     INTEGRAL 
THREE-DIMENSIONAL 
DARDY'S  FLOW. 

Cornell  Univ.,  Ithaca,  NY.  School  of  Civil  and 
Environmental  Engineering. 
G.  P.  Lennon,  P.  L.  F.  Liu,  and  J.  A.  Liggett. 
Water  Resources  Research,  Vol  16,  No  4,  p  651- 
658,  August,  1980.  12  Fib,  3  Tab,  17  Ref. 

Descriptors:  'Porous  media,  'Darcys  law,  'Sur- 
face flow.  Water  boundary.  Mathematical  studies. 
Seepage,  Aquifers,  'Groundwater  movement. 

The  boundary  integral  equation  method  is  formu- 
lated for  three-dimensional  potential  flow  problems 
in  porous  media.  The  problems  considered  are  time 
dependent  and  have  a  nonlinear  boundary  condi- 
tion on  the  free  surface.  The  entire  boundary  is 
discretized  into  linear  finite  elements  in  order  to 
evaluate  the  boundary  integrals.  This  technique 
allows  transient,  three-dimensional  problems  to  be 
solved  at  reasonable  computer  costs.  Examples  il- 
lustrating the  equations  are  (1)  a  groundwater  re- 
charge problem  in  an  aquifer  of  infinite  depth  and 
horizontal  extent,  (2)  recharge  to  an  aquifer  of 
finite  depth,  and  (3)  steady  state  flow  from  a  pond 
through  a  homogeneous  porous  material  down  to  a 
water  table.  (Cassar-FRC) 
W81-05136 


COMPUTER  MODELS  IN  GROUND-WATER 
EXPLORATION, 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

I.  Remson,  S.  M.  Gorelick,  and  J.  F.  Fliegner. 
Ground  Water,  Vol  18,  No  5,  p  447-451,  Septem- 
ber-October, 1980.  4  Fig,  7  Ref 

Descriptors:  'Computer  models,  'Aquifer  charac- 
teristics, 'Groundwater  movement.  Groundwater 
recharge.  Recharge,  Data  interpretation,  Cost  allo- 
cation. Exploration,  Decision  making,  Transmissi- 
vity.  Leakage. 

Computer  models  are  useful  in  groundwater  explo- 
ration to  evaluate  aquifer  parameters  and  charac- 
teristics, in  estimating  groundwater  recharge,  in 
resolving  data  inconsistencies,  and  in  determining 
optimal  allocation  of  exploration  funds.  Four  case 
histories  illustrate  these  uses.  Aquifer  parameters 
and  characteristics  were  estimated  in  the  Palo  Alto 
Baylands,  California,  a  network  of  surface  chan- 
nels. Anomalous  results  indicated  a  need  for  fur- 
ther sampling,  which  revealed  groundwater  piping 
along  root  channels  and  a  wedge-shaped  perme- 
able layer,  thinning  away  from  the  channel. 
Groundwater  recharge  was  estimated  in  the  San 
Jacinto  Valley,  California.  A  model  study  showed 
leakage  in  the  Pressure  Subbasin,  contrary  to  pre- 
vious suppositions.  Transmissivity  measured  at 
Tooele,  Utah,  gave  radically  different  results  when 
measured  by  pumping  tests  and  specific  capacity 


determinations.  The  model  study  determined 
which  method  gave  the  most  reliable  results.  A 
drydock  dewatering  project  in  Taiwan  was  the 
subject  of  a  model  application,  which  showed  that 
exploration  funds  should  be  spent  on  pumping  tests 
along  the  constant  head  boundaries  parallel  to  the 
long  sides  of  the  excavation  rather  than  on  hydrau- 
lic conductivity  values  within  the  excavation. 
(Cassar-FRC) 
W81-05231 


SAFE  YIELD  IN  A  COASTAL  GROUNDWATER 
REGIME, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  of  Water 
Resources,  Hydrology  and  Agricultural  Engineer- 
ing. 

R.  Mull,  and  G,  Battermann. 
Groundwater,  Vol  18,  No  5,  p  459-463.  September- 
October,  1980.  8  Fig,  6  Ref. 

Descriptors:  'Safe  yield,  'Recharge,  'Saline  water 
intrusion.  Coastal  aquifers.  Coastal  marshes. 
Marshes,  Drainage,  Groundwater  recharge,  Hy- 
drologic  models.  Pumping,  Model  studies.  Wells, 
Aquifers,  Germany,  North  Sea  area,  Saline  water 
intrusion. 

Modeling  determined  the  safe  yield  of  a  marshy 
area  bordering  the  North  Sea  in  northwest  Ger- 
many. Saline  water  was  located  along  the  coast 
line  and  at  about  250  meters  depth.  Increased 
pumping  of  fresh  water  would  cause  salt  water 
intrusion  into  the  wells.  In  the  hilly  central  part  of 
the  2500  sq  km  region,  water  infiltrates  into  the 
ground,  flows  in  the  saturated  zone  for  several  km, 
and  discharges  in  the  marsh  (long  cycle).  In  the 
marsh,  precipitated  water  travels  only  a  few  meters 
before  entering  the  drainage  ditches  (short  cycle). 
If  the  groundwater  level  is  lowered  by  increased 
pumping  below  the  drainage  system,  the  short 
cycle  will  be  converted  from  drainage  into  a  re- 
charge. The  greater  the  drawdown,  the  greater  the 
recharge  rate.  Therefore,  the  depression  of  the 
water  table  is  compensated  to  a  certain  degree. 
The  quantity,  5  cu  meters  per  sec,  appears  to  be 
the  maximum  extractable  groundwater  amount  if 
the  wells  are  spread  over  the  area.  (Cassar-FRC) 
W81-05234 


GROUNDWATER  MODELING:  APPLICA- 
TIONS, 

GeoTrans,  Inc.,  Reston,  VA. 
J.  W.  Mercer,  and  C.  R.  Faust. 
Groundwater,  Vol  18,  No  5,  p  486-497,  September- 
October,  1980.  22  Fig,  1  Tab,  11  Ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Solute  transport.  Numerical  analysis. 
Aquifers,  Mathematical  models.  Path  of  pollutants, 
Hydrology,  Computer  programs,  Finite  difference 
methods.  Glacial  soils,  Musquodoboit,  Nova 
Scotia,  Rocky  Mountain  Arsenal,  Chemical 
wastes,  Landfills,  Comparison  studies. 

The  fourth  in  a  series  of  articles  on  successful 
groundwater  modeling  discusses  applications.  Pre- 
vious papers  concerned  an  overview  of  numerical 
modeling,  partial-differential  equations  used  in 
modeling,  and  commonly-used  numerical  methods. 
Effective  model  application  requires  proper  choice 
of  a  model  and  an  appropriate  computer  program, 
sensitivity  analysis,  system  conceptualization,  data 
collection  design,  history  matching,  calibration  and 
prediction.  Although  program  input  data  and 
output  results  are  quantitative,  application  of  nu- 
merical models  is  partly  subjective.  A  model 
cannot  be  exact,  and  complete  data  are  never  avail- 
able. Consequently,  success  depends  good  scientif- 
ic and  intuitive  judgment.  This  is  more  important 
in  transport  problems  than  with  groundwater  flow. 
Two  model  applications  are  discussed  to  illustrate 
the  process.  The  first  compares  two  alternative 
numerical  methods  to  analyze  an  aquifer  system 
composed  of  glaciofluvial  deposits  at  Musquodo- 
boit, Nova  Scotia.  The  second  example,  a  solute- 
transport  model,  uses  a  finite-difference  solution  to 
the  groundwater  flow  equation  combined  with  the 
method-of-characteristics  solution  to  the  solute- 
transport  equation.  The  situation  involves  a  leading 
chemical  and  pesticide  waste  dump  at  the  Rocky 
Mountain  Arsenal.  (Cassar-FRC) 
W81-05235 
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GEOTECHNICAL  INVESTIGATIONS  DURING 
DRILLING  OF  A  DEEP  DISPOSAL  WELL  IN 
DADE  COUNTY,  FLORIDA, 

CH2M/Hill,  Inc.,  Gainesville,  PL. 

For  primary  bibliographic  entry  see  Field  5E. 

W81-05236 


STUDYING  THE  GROUND  WATER  FLOW 
CONDITIONS, 

For  primary  bibliographic  entry  see  Field  7B. 
W8 1-05247 

ELECTRONICS  MONITOR  ALBUQUERQUE 
WELLS. 

For  primary  bibliographic  entry  see  Field  7B. 
W81-05250 

AQUIFER  PARAMETER  ESTIMATION  USING 
KALMAN  FILTERS, 

Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Civil 
Engineering. 

S.  Chander,  P.  N.  Kapoor,  and  S.  K.  Goyal. 
Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  25-33,  March,  1981.  2 
Fig,  3  Tab,  9  Ref. 

Descriptors:  *Aquifer  characteristics,  *Transmissi- 
vity,  *Storage  coefficient.  Model  studies,  Leaky 
aquifers.  Mathematical  models. 

The  iterated  extended  Kalman  filter  (lEKF)  was 
used  to  estimate  parameters  (transmissivity,  storage 
coefficient,  and  leakage  factor)  and  confidence 
limits  for  leaky  and  nonleaky  aquifers  in  the  pres- 
ence of  modeling  and  observational  errors.  The 
technique  is  sequential,  and  each  added  observa- 
tion reduces  the  error  covariance  of  the  parameter 
estimates.  Since  the  error  covariance  plots  for  co- 
efficient of  storage  and  transmissibility  decrease 
rapidly  for  the  first  few  observations,  only  a  few 
observations  are  necessary.  Comparison  of  the 
lEKF  method  with  other  methods  for  confined 
nonleaky  and  leaky  aquifers  shows  that  the  lEKF 
method  gives  less  residual  sequential  error  and 
eliminates  the  subjectivity  involved  in  the  conven- 
tional curve  matching  techniques.  (Cassar-FRC) 
W81-05318 


PRODUCTION  OF  UNDERGROUND  WATER 
IN  AFRICA  (DE  L'EXPLOITATION  DES  EAUX 
SOUTERRAINES  EN  AFRIQUE). 

Aqua,  No  4,  p  2-4,  April,  1980.  4  Fig. 

Descriptors:  'Well  drilling,  *Deep  wells,  'Water 
supply  development,  *Africa,  Aquifers,  Costs, 
Drilling  equipment.  Groundwater  potential. 

Costs  of  developing  the  Sahara's  and  Frezzan's 
water  supply  is  prohibitive  without  international 
help.  To  cultivate  50,000  hectares  of  Sahara  would 
cost  $135  million.  A  100  horsepower  drill,  costing 
$250,000,  can  drill  one  small  well  80-130  meters 
deep  each  day.  For  village  supplies  (30-50  cu 
meters  per  hour)  a  300  horsepower  drill,  costing 
$500,000,  will  drill  one  well  per  month  in  the 
deeper  aquifers,  300-600  meters  below  the  surface. 
In  some  areas  water  is  not  found  above  1500  or 
more  meters,  requiring  a  600  horsepower  drill 
worth  up  to  $2  million.  These  more  extensive 
wells,  100-160  cu  meters  per  hour,  take  six  to  eight 
weeks  for  drilling  and  another  two  weeks  for  com- 
pletion. Water  from  these  deep  aquifers  is  hot,  50- 
70  degrees  C.  and  has  a  high  mineral  content.  A 
detailed  example  is  given  of  a  drilling  project  in 
Libya.  (Cassar-FRC) 
W81-05331 


SAUDI     ARABIA:     HAIL     WATER     SUPPLY 
SCHEME. 

For  primary  bibliographic  entry  see  Field  5F. 
W81-05341 


AQUIFER  RESPONSE  IN  THE  ULTRAMAFIC 
FIELD  AREA  OF  SUKHINDA  VALLEY, 
ORISSA  (INDIA), 


National  Geophysical  Research  Inst.,  Hyderabad 
(India). 

I.  Radhakrishna,  and  T.  Venkateswarlu. 
Groundwater,  Vol  18,  No  5,  p  479-485,  September- 
October,  1980.  7  Fig,  2  Tab,  11  Ref. 

Descriptors:  *Aquifer  testing,  'Drawdown, 
♦Pumping  tests,  Wells,  Hydrology,  Observation 
wells.  Artesian  aquifers,  Orissa,  *India. 

An  exploratory  test  well  and  an  observation  well 
30  5  meters  from  the  main  well  were  drilled  near 
Kansa  in  the  Sukhinda  ultramafic  body  of  the 
Cuttack  District  in  Orissa,  India.  The  test  well  was 
pumped  for  48.5  hours  and  the  drawdown  data 
analyzed  by  six  methods;  Theis  type-curve 
method,  Jacob's  straight-line  method,  Chow's 
method,  Theis  recovery  method,  Walton's  leaky 
artesian  type-curve  method,  and  Hantush  leaky 
artesian  aquifer  straight-line  method.  Comparing 
the  results  obtained  by  the  different  methods 
helped  to  determine  the  aquifer  boundary  condi- 
tions, long  term  withdrawal  effects  and  well  spac- 
ing. The  inconsistency  of  hydrological  parameters 
in  the  later  periods  of  the  time-drawdown  curves, 
when  analyzed  with  nonleaky  artesian  type  formu- 
lae, was  caused  by  vertical  leakage  in  the  system, 
not  heterogeneity.  A  table  lists  the  radius  of  influ- 
ence for  different  discharge  rates  (0.20,  0.40,  and 
0.719  cu  meters  per  min)  and  time  (360,  720,  1440, 
and  2910  min).  Maximum  radius  of  influence  was 
255  meters  at  the  highest  discharge  rate  and  long- 
est pumping  period.  (Cassar-FRC) 
W81-05347 
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EVALUATION  OF  AGRICULTURAL  BMP  AL- 
TERNATIVES WITH  THE  FINITE  ELEMENT 
STORM  HYDROGRAPH  MODEL, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
M.  D.  Smolen,  T.  M.  Younos,  and  V.  O. 
Shanholt? 

Paper  No  81-2004  presented  at  1981  summer  meet- 
ing of  American  Society  of  Agricultural  Engi- 
neers, Orlando,  Florida,  June  21-24,  1981,  22  p,  8 
Fig,  3  Tab,  18  Ref  ASAE,  St.  Joseph,  Michigan. 
OWRT-A-083-VA(3). 

Descriptors:  '►Watershed  management,  *Land  use, 
♦Finite  element  method,  Hydrologic  models, 
Water  quality,  Distributed  parameter  model.  Sedi- 
ments, Overland  flow,  Spatial  distribution,  Soil 
water,  'Drainage  patterns,  'Agricultural  water- 
sheds. Performance  evaluation. 

Many  agricultural  Best  Management  Practices 
(BMPs)  involve  alteration  of  drainage  patterns  or 
modification  of  soil  infiltration  in  sections  of  a 
watershed.  The  effects  of  these  modifications 
cannot  be  averaged  reliably  over  the  watershed 
area.  Spatial  interactions  thus  are  not  easily  as- 
sessed by  lumped  parameter  models.  By  using  a 
distributed  parameter  model,  the  user  is  allowed  to 
assign  the  parameter  estimates  to  points  of  interest 
within  the  watershed.  The  Finite  Element  Storm 
Hydrograph  Model  (FESHM),  developed  at  Vir- 
ginia Tech,  incorporates  most  of  the  advantages 
associated  with  the  Aerial  Nonpoint  Source  Wa- 
tershed Environment  Response  Simulation  model 
but  has  a  more  efficient  discretization  scheme  using 
irregular  polygons  rather  than  a  square  grid. 
FESHM  interfaces  directly  with  separate  data 
planes  for  soils,  topography,  and  land  use.  This 
report  discusses  the  application  of  FESHM  to  the 
design  and  evaluation  of  BMPs  for  cropland.  It 
presents  the  results  from  verification  studies,  com- 
pares the  results  with  several  other  currently  ac- 
cepted models,  and  presents  a  discussion  of  the 
potential  advantages  and  apparent  shortcomings  of 
this  modeling  approach. 
W8 1-05007 


SURFACE    HYDROLOGY:    I -EXPLANATION 
OF  PHENOMENA, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 

D.  Zaslavsky,  and  G.  Sinai. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p   1-16,  January,   1981.  2  Fig,    14  Ref. 


Water  In  Soils— Group  2G 

Descriptors:  'Rainfall-runoff  relationships, 
'Runoff,  'Rainfall  infiltration.  Hydrology,  Surface 
runoff,  Erosion,  Infiltration,  Base  flow,  Leachmg, 
Puddling,  Soil  horizons.  Horizontal  flow,  Irriga- 
tion, 'Soil  water.  Flow  characteristics. 

A  new  approach  in  surface  hydrology  postulates 
that  during  rain  and  flow  in  a  nonsaturated  soil,  a 
horizontal  flow  component,  proportional  to  the 
vertical  component  and  the  slope,  may  exist.  This 
idea  may  illuminate  some  as  yet  unexplained  phe- 
nomena, in  which  water  accumulates  in  concave 
areas  and  at  soil  cuts  in  otherwise  unsaturated  soil. 
Some  of  the  phenomena  related  to  this  lateral  flow 
mechanism  are:  (1)  major  portions  of  the  rainfall 
are  absorbed  by  the  soil  and  later  reemerge  by 
seepage,  (2)  runoff  follows  a  total  amount  of  rain, 
not  necessarily  rainfall  of  momentarily  high  inten- 
sity, (3)  runoff  occurs  even  though  infiltration  ca- 
pacity has  not  been  exceeded,  (4)  formation  of  rills, 
gullies,  and  other  erosion  phenomena,  (5)  less  per- 
meable soils  and  soils  locally  waterlogged  by  later- 
al flow  contribute  to  recharge  of  groundwater,  (6) 
leaching  phenomena,  and  (7)  formation  of  a  soil 
catena  with  B  horizons.  If  statements  of  this  type 
can  be  proved  correct,  the  present  view  of  surface 
hydrology  (that  runoff  is  produced  either  by  rain 
that  cannot  penetrate  the  soil  or  by  water  that 
reaches  the  groundwater  table)  will  be  superseded. 
(Cassar-FRC) 
W81-05088 

SURFACE  HYDROLOGY:  II-DISTRIBUTION 
OF  RAINDROPS, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 

D.  Zaslavsky,  and  G.  Sinai. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p  17-35,  January,   1981.  7  Fig,  6  Ref 

Descriptors:  'Rain,  'Runoff,  'Rainfall-runoff  rela- 
tionships, 'Rainfall  infiltration,  Hydrology,  Sur- 
face runoff.  Erosion,  Infiltration,  Puddling,  Hori- 
zontal flow.  Splashing,  Slopes,  Recharge,  Ground- 
water recharge.  Soil  water,  Flow  characteristics. 

The  second  paper  in  a  series  on  the  horizontal  flow 
component  involved  with  rainfall-runoff  relation- 
ships concerns  raindrop  splashes.  Horizontal  flow 
is  proportional  to  the  slope,  the  rainfall,  and  a 
given  fraction  of  the  kinetic  energy  of  splashes. 
The  horizontal  flow  due  to  rain  splashes  can  reach 
several  percent  of  the  rate  of  rain  over  a  given 
area.  It  is  especially  important  in  steep  and  short 
slopes.  Concave  areas  in  the  landscape  concentrate 
rainwater  up  to  50%  of  the  average  precipitation. 
The  concentration  is  proportional  to  the  curvature 
of  the  soil  surface,  except  at  high  curvatures, 
where  concentration  of  rain  is  probably  moderate. 
High  local  effective  rain  can  also  result  from  the 
interaction  between  rain  slanting  and  surface 
roughness.  Thus  runoff  and  waterlogging  cari 
occur  in  some  places  when  the  average  rainfall 
does  not  exceed  the  soil's  infiltration  capacity. 
Likewise,  groundwater  recharge  can  occur  even  if 
the  infiltration  rate  does  not  exceed  evaporation. 
These  conclusions  point  to  the  need  for  consider- 
ing formerly  neglected  parameters  in  surface  hy- 
drology-variations in  rain,  infiltration,  etc. 
(Cassar-FRC) 
W81-05089 

SURFACE  HYDROLOGY:  HI -CAUSES  OF 
LATERAL  FLOW, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 

D.  Zaslavsky,  and  G.  Sinai. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p  37-52,  January,  1981.  3  Fig,  16  Ref 

Descriptors:  'Rainfall-runoff  relationships,  'Rain- 
fall infiltration,  'Subsurface  water.  Hydrology, 
Surface  runoff,  Runoff,  Erosion,  Infiltration,  Pud- 
dling, Horizontal  flow.  Irrigation,  'Soil  water. 
Slopes,  Soil  horizons.  Hydraulic  conductivity.  Fur- 
rows, Pressure  head,  Soil  surfaces.  Flow  character- 
istics. 

The  third  in  a  series  of  papers  on  horizontal  flow 
associated  with  rainfall-runoff  relationships  ex- 
plores mechanisms  producing  lateral  flow  within 
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the  soil.  This  downstream  horizontal  flow  compo- 
nent occurs  whenever  pressure  head  and  hydraulic 
conductivity  decrease  with  elevation,  as  in  the  case 
of  drainage  and  drying  of  the  soil  surface  by  evap- 
oration. The  presence  of  a  surface  transition  layer 
heightens  this  effect.  Thus,  concave  portions  of  the 
landscape  sustain  later  flow  and  wet  areas  long 
after  the  rain  has  stopped.  Then  runoff  will  start 
soorier  with  the  beginning  of  the  next  rainfall. 
Horizontal  flow  occurs  at  seepage  faces,  in  ex- 
posed soil,  and  in  litter-covered  soil.  Although  all 
derivations  were  made  for  isotropic  soil,  the  theory 
also  applies  to  nonisotropic  soil,  where  greater 
extremes  in  the  phenomena  are  observed.  These 
conclusions  point  out  the  advantages  of  leveling 
irrigated  fields  for  even  distribution  of  rain  or 
irrigation  water.  Sharp-edged  furrows  lead  to  ero- 
sion and  rapid  runoff.  (Cassar-FRC) 
W8 1-05090 


SURFACE  HYDROLOGY:  IV-FLOW  IN  SLOP- 
ING, LAYERED  SOIL, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 

D.  Zaslavsky,  and  G.  Sinai. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p  53-64,  January,  1981.  4  Fig,  1  Tab,  4 

Ref. 

Descriptors:  ♦Rainfall-runoff  relationships,  'Soil 
horizons,  ♦Anisotropy,  *Subsurface  water.  Path  of 
pollutants.  Hydrology,  Rainfall  infiltration,  Infil- 
tration, Horizontal  flow.  Slopes,  Pressure  head, 
*Soil  water.  Geologic  faults,  Hydraulic  conductiv- 
ity.  Flow  characteristics.   Soil   water  movement. 

A  sloping,  layered  soil  behaves  as  an  anisotropic 
medium  in  the  case  of  a  cyclic,  two-layered  soil 
and  steady-state  flow.  Soil  layers  influence  the 
subsurface  flow.  When  layers  are  parallel  to  the 
soil  surface,  moisture  concentrations  due  to  splash- 
es, the  surface  transition  zone,  and  layering,  are 
additive.  If  layers  are  truncated  due  to  excavation 
or  erosion,  streamlines  bend  downward  and  mois- 
ture accumulates  until  seepage  begins.  This  ex- 
plains the  presence  of  springs  in  geologic  fault 
areas  in  the  absence  of  a  saturated  water  table.  The 
mechanism  can  also  be  applied  to  tracing  the  path 
of  a  pollutant,  which  may  spread  significantly  in  a 
horizontal  direction.  (Cassar-FRC) 
W8 1-05091 


SURFACE      HYDROLOGY:      V-IN-SURFACE 
TRANSIENT  FLOW, 

Technion-Israel  Inst,  of  Tech.,  Haifa. 

For  primary  bibliographic  entry  see  Field  2A. 
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ANALYSIS  OF  SURFACE  MOISTURE  VARI- 
ATIONS WITHIN  LARGE-FIELD  SITES, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

K.  R.  Bell,  B.  J.  Blanchard,  T.  J.  Schmugge,  and 
M.  W.  Witczak. 

Water  Resources  Research,  Vol  16,  No  4,  p  796- 
810,  August,  1980.  1 1  Fig,  4  Tab,  25  Ref 

Descriptors:  *Soil  moisture,  *Variability,  ♦Sam- 
pling, Statistical  analysis,  Moisture  content.  Stand- 
ard deviation.  Data  acquisition. 

Soil  moisture  data  from  58  large  field  sites  (40 
acres  each)  were  statistically  analyzed  to  determine 
the  relationship  between  soil  moisture  variability 
and  mean  field  moisture.  The  fields,  located  in 
Arizona,  Kansas,  and  south  Dakota,  were  bare  or 
had  uniform  vegetative  cover  and  were  relatively 
level.  During  1974-1977  NASA  collected  soil 
moisture  data  using  two  methods:  the  integrated 
layer  procedure  (increments  of  0-1,  1-2,  2-5,  5-9, 
and  9-15  cm)  and  the  individual  layer  procedure 
(0-2.5,  0-5,  and  0-10  cm  from  the  surface  in  the 
South  Dakota  study).  The  study  concluded  that  (1) 
moisture  variations  within  any  given  large  field 
area  were  normally  distributed  about  the  mean,  (2) 
neither  a  single  (constant)  standard  deviation  nor  a 
coefficient  of  variation  uniquely  defined  variability 
over  the  complete  range  of  mean  field  moisture 
contents,  and  (3)  an  upper  bound  standard  devi- 
ation parameter  more  clearly  defined  the  maximum 


range  of  anticipated  variability,  especially  at  higher 
moisture  levels.  In  the  integrated  layer  approach, 
87%  of  the  observed  values  of  the  standard  devi- 
ation were  less  than  or  equal  to  3%,  and  96%  were 
less  than  4%.  The  individual  layer  approach  result- 
ed in  standard  deviations  of  4%  for  90%  of  the 
values  and  5%  for  98%  of  the  values.  The  limit  of 
error  curves  (the  number  of  samples  at  a  given 
location)  were  more  a  function  of  moisture  content 
than  of  depth.  It  was  recommended  that  16-25 
sampling  points  per  40-acre  field  be  used  for  future 
testing.  (Cassar-FRC) 
W8 1-05093 


VARIATION  WITHIN  TEXTURE  CLASSES  OF 
SOIL  WATER  PARAMETERS. 

Science  and  Education  Administration,  Boise,  ID. 

Northwest  Watershed  Research  Center. 

D.  L.  Brakensiek,  R.  L.  Engleman,  and  W.  J. 

Rawls. 

Transactions  of  the  ASAE,  Vol  24  No  2,  p  335- 

339,   March-April    1981.   2   Fig,   6  Tab,    18   Ref. 

Descriptors:  *Infiltration,  *Soil  water.  Soil  mois- 
ture. Soil  texture.  Sand,  Clays,  Green-Ampt  equa- 
tion. 

This  study  provides  values  for  parameters  to  be 
used  in  the  Green  and  Ampt  infiltration  equation. 
The  Brooks  and  Corey  effective  saturation-capil- 
lary pressure  equation  was  fitted  to  1.085  soil  mois- 
ture characteristics  for  10  soil  textures-sand, 
loamy  sand,  sandy  loam,  loam,  silt  loam,  clay  loam, 
sihy  clay  loam,  sandy  clay  loam,  silty  clay  loam, 
sandy  clay  loam,  silty  clay,  and  clay.  Within  each 
texture  class  the  pore  size  index,  bubbling  pressure 
and  total  porosity  were  transformed  to  a  normal 
distribution.  The  Green  and  Ampt  parameters, 
wetting  from  capillary  head  and  K-Conductivity, 
were  calculated  from  the  Brooks  and  Corey  equa- 
tion parameters.  Mean  values  and  standard  devi- 
ation were  calculated  for  each  soil  texture  class, 
and  a  transformation  for  normality  and  variance 
stability  was  determined.  (Cassar-FRC) 
W8 1-05 128 


THE  POTENTIAL  OF  REMOTELY  SENSED 
THERMAL  INFRARED  DATA  TO  INFER  SUR- 
FACE SOIL  MOISTURE  AND  EVAPORATION. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  7B. 

W8 1-05 132 


COMPARISON  OF  MEASURED  AND  ESTI- 
MATED UNSATURATED  HYDRAULIC  CON- 
DUCTIVITY. 

Newcastle  upon  Tyne  Univ.  (England),  Dept.  of 

Agricultural  Engineering. 

M.  E.  Parkes,  and  P.  A.  Waters. 

Water  Resources  Research,  Vol  16,  No  4,  p  749- 

754,  August,  1980.  4  Fig,  1  Tab,  24  Ref 

Descriptors:  *Hydraulic  conductivity,  'Soil  mois- 
ture retention,  *Pore  water.  Conductivity,  Lysi- 
meters,  'Unsaturated  flow. 

Unsaturated  hydraulic  conductivity  data  were  ob- 
tained for  3  monolith  lysimeters,  80  cm  in  diameter 
by  135  cm  deep,  using  the  instantaneous  profile 
technique.  A  neutron  probe  was  used  to  measure 
soil  moisture.  Conductivity  estimates  were  also 
obtained  by  laboratory  measurements  of  soil  mois- 
ture characteristics  using  the  modified  Millington 
and  Quirk  computational  method.  At  a  matching 
point  near  saturation,  ratios  of  calculated  to  meas- 
ured conductivity  were  large,  suggesting  that  only 
a  minor  proportion  of  the  soil  pore  space  was 
contributing  to  flow.  Within  freely  drained  soil 
profiles  the  hydraulic  conductivity  estimates  using 
the  instantaneous  profile  technique  changed  by 
several  orders  of  magnitude  for  small  changes  in 
soil  moisture  content.  Such  estimates  appear  to 
relate  to  water  movement  though  a  fissure  network 
which  permeates  the  entire  profile.  Therefore  field 
measurements  of  unsaturated  hydraulic  conductiv- 
ity need  to  consider  pore  space  associated  with  the 
residual  moisture  contents,  which  do  not  contrib- 
ute to  flow  under  conditions  close  to  unit  hydrau- 
lic gradients.  (Cassar-FRC) 
W8 1-05 134 


MODELING  SOIL  WATER  CHANGES  IN  A 
WELL-STRUCTURED,  FREELY  DRAINING 
SOIL. 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Agricultral  Engineering. 

M.  E.  Parkes,  and  J.  R.  O'Callaghan. 

Water  Resources  Research,  Vol  16,  No  4,  p  755- 

761,  August,  1980.  7  Fig,  24  Ref 

Descriptors:  'Soil  water,  ♦Hydraulic  conductivity, 
♦Evapotranspiration,  Lysimeters,  Soil-water-plant 
relationships.  Unsaturated  flow,  ♦Model  studies. 
Mathematical  models. 

Changes  of  soil  water  content  were  measured  in 
three  monolith  lysimeters,  80  cm  in  diameter  and 
125  cm  deep.  Results  were  compared  with  changes 
predicted  by  two  programs:  a  soil  water  budgeting 
program  and  a  program  incorporating  a  finite  ele- 
ment solution  of  the  unsaturated  soil  water  flow 
equation.  Both  models  underestimated  water 
uptake  during  periods  of  high  evapotranspiration. 
The  physically  based  model  (finite  element  solu- 
tion) gave  good  results  of  flow  from  a  lysimeter  in 
the  absence  of  root  water  uptake.  Further  knowl- 
edge of  the  general  behavior  of  crop  canopy  resist- 
ance is  required;  measurements  of  unsaturated  hy- 
draulic conductivity  by  other  techniques  would 
also  improve  this  model.  The  empirical  soil  water 
budget  program  was  a  better  approach  to  long 
term  water  balance  calculations.  (Cassar-FRC) 
W8 1-05 139 


CHANGES  IN  SOLUTION  OF  FOREST  SOILS 
WITH  WATERLOGGING  AND  THREE 
LEVELS  OF  BASE  SATURATION, 

Southern  Forest  Experimental  Station,  New  Or- 
leans, LA. 

For  primary  bibliographic  entry  see  Field  2K. 
W8 1-05 142 


DETERMINING  LEACHING  FRACTION 
FROM  FIELD  MEASUREMENTS  OF  SOIL 
ELECTRICAL  CONDUCTIVITY, 

Science  and  Education  Administration,  Riverside, 

CA.  Salinity  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W81-05252 


LEACHING  AND  WATER-TYPE  EFFECTS  ON 
GROUNDWATER  QUALITY, 

Science  and  Education  Administration,  Riverside, 
CA.  Salinity  Lab. 

D.  L.  Suarez,  and  M.  T.  van  Genuchten. 
Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  35-52,  March,  1981.  9 
Fig,  12  Ref 

Descriptors:  ♦Salinity,  'Leaching,  ♦Irrigation  effi- 
ciency, 'Water  quality.  Irrigation  water.  Calcium 
carbonate,  Water  table.  Gypsum,  Model  studies, 
Mathematical  models.  Soil  water  movement. 
Groundwater  movement.  Chemical  properties, 
Chemical  precipitation. 

A  one-dimensional  numerical  analysis  of  water  and 
salt  movement  in  a  50  meter  deep  unsaturated- 
saturated  soil  profile  showed  the  effects  of  leaching 
on  groundwater  salinity.  Irrigation  water  was  clas- 
sified into  3  types:  (1)  waters  initially  unsaturated 
with  CaC03,  (2)  waters  initially  saturated  with 
CaC03,  and  (3)  waters  nearing  saturation  with 
gypsum  and  saturated  with  CaC03.  For  CaC03 
saturated  water,  the  effects  of  improved  irrigation 
efficiency  (reduced  leaching)  are  minor,  especially 
with  a  shallow  unsaturated  zone.  As  the  depth  to 
the  water  table  increases,  the  mean  residence  time 
of  the  salt  increases,  and  less  reaches  the  ground- 
water. For  type  3  waters  reduced  leaching  signifi- 
cantly improves  groundwater  salinity  even  in  shal- 
low aquifer  systems.  Leaching  fractions  of  0.1  and 
0.4  produced  salinity  levels  of  about  15  and  30 
milliequivalents  per  liter,  respectively,  over  a  100 
year  simulation.  If  a  basin  is  underlain  by  saline 
groundwater,  with  better  quality  water  at  a  greater 
depth,  low  leaching  is  very  desirable  to  protect  the 
deeper  water  sources.  In  regions  with  poor 
groundwater   quality,    downstream    river   salinity 


WATER  CYCLE— Field  2 


would  be  an  important  consideration  in  choosing 
an  irrigation  strategy.  (Cassar-FRC) 
W81-05260 

INFILTRATION  EQUATIONS  MODIFIED 
FOR  SURFACE  EFFECTS. 

Kentucky  Univ.,  Lexington.  Dept.  of  Agncultural 
Engineering. 

I.  D.  Moore.  .  . 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  71-86,  March,  1981.  6 
Fig,  5  Tab,  27  Ref 

Descriptors:  'Infiltration,  'Surface  sealing,  'Soil 
surfaces.  Mulching,  Seepage,  Runoff,  Model  stud- 
ies, Mathematical  models,  Equations,  Hydrology. 

The  Green-Ampt-Mein-Larson  (GAML)  model 
was  the  basis  of  a  series  of  equations  developed  for 
predicting  infiltration  into  soils  with  modified  sur- 
faces (mulching,  incorporated  organic  matter,  or 
sealing).  In  the  case  of  a  uniform  soil  profile,  these 
equations  reduce  to  the  Green-Ampt  and  Mein- 
Larson  2-state  infiltration  equations.  Predicted  and 
observed  infiltration  rates  for  coarse  (Lewiston 
fine  sandy  loam)  over  fine  (Millville  silt  loam)  and 
fine  over  coarse  stratifications  showed  good  agree- 
ment with  each  other  and  with  the  Richards  nu- 
merical equation.  Application  to  an  Ida  silt  loam 
soil  illustrated  the  magnitude  of  the  predicted 
effect  of  surface  sealing  on  infiltration,  using  2 
different  initial  moisture  contents,  3  different  ram- 
fall  intenstiy  ratios,  and  4  different  conductivity 
ratios.  (Cassar-FRC) 
W81-05261 


A  SYSTEM  FOR  AUTOMATICALLY  MEASUR- 
ING AND  RECORDING  SOIL  WATER  POTEN- 
TIAL AND  RAINFALL, 

Agricultural    Research   Council,   Wantage   (Eng- 
land). Letcombe  Lab. 
P.  S.  Blackwell,  and  M.  J.  Elsworth. 
Agricultural  Water  Management,  Vol  3,  No  2,  p 
135-141,  1980.  4  Fig,  9  Ref. 

Descriptors:  'Soil  water  potential,  'Measuring  in- 
struments, Soil  water,  Moisture  tension,  Tensio- 
meters,  Rainfall,  Rain  gages.  Automation,  Hydrau- 
lic properties. 

Measurements  of  soil  water  potential  are  becoming 
a  useful  part  of  agricultural  and  geomorphological 
research.  A  method  is  described  for  the  atuomatic 
simultaneous  measurement  and  recording  of  rain- 
fall and  soil  water  potential  by  tensiometers  with 
fluid  scanning  switches  and  pressure  transducers. 
Rain  is  collected  in  a  catching  trough  and  fed  into 
a  series  of  collection  bottles  through  which  the 
fluid  switch  system  measures  water  depth.  An  elec- 
tronic device  measures  water  depth  and  regulates 
the  frequency  and  rate  of  scanning  by  the  fluid 
switch,  while  a  data  logger  collects  signals  from 
the  tensiometer  and  rain  gage.  The  data  logger  also 
receives  calibration  values  to  calculate  the  hydrau- 
lic potential  and  rain  depths.  Results  of  numerous 
tests  for  accuracy,  reliability  and  response  to 
sudden  changes  in  water  potential  and  rainfall 
showed  that  the  present  method  was  suitable  for 
use  in  routine  agricultural  and  geomorpholoical 
research.  (Geiger-FRC) 
W81-05305 

SIMULATION  OF  WATER  FLOW  IN  THE 
SOIL  UNDER  SUB-SURFACE  TRICKLE  IRRI- 
GATION WITH  WATER  UPTAKE  BY  ROOTS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

G.  Oron. 

Agricultural  Water  Management,  Vol  3,  No  3,  p 

179-193,  1980/1981.  10  Fig,  23  Ref 

Descriptors:  'Trickle  irrigation,  'Simulation  analy- 
sis, 'Flow  discharge.  Irrigation,  Roots,  Soil  water, 
Root  zone.  Soil-water-plant  relationships.  Subsur- 
face irrigation,  Flow  characteristics. 

Any  irrigation  procedure  must  take  into  considera- 
tion the  problems  involved  in  water  application 
under  pressure  from  a  sub-surface  point  source. 


The  amount  of  water  leakage  under  the  root  zone 
is  affected  by  the  choice  between  continuous  and 
intermittent  water  application  and  decisions  about 
emitter  spacing  and  depth  in  the  soil.  This  paper 
presents  a  combination  of  theoretical  results  and 
the  findings  of  field  studies  which  indicate  a  poten- 
tial direction  for  improving  the  management  of 
sub-surface  trickle  irrigation  systems.  Water  uptake 
by  roots  is  presented  as  a  continuous  sink  function 
and  incorporated  into  the  flow  equation  in  the 
unsaturated  zone.  The  resultant  steady-state  non- 
linear equation  is  linearized  and  then  solved  nu- 
merically. This  model  provides  a  means  for  deter- 
mining the  influence  of  water  demand  and  the 
intensity  of  the  water  source  on  water  uptake  by 
roots,  leakage  under  the  root  zone,  and  progress  of 
the  wetting  front.  The  procedure  leads  to  a  rela- 
tively simple  differential  equation,  which  is  essen- 
tially a  corrected  form  of  previous  solutions  which 
disregard  the  uptake  effect  and  the  pressure  head 
at  the  outlet  of  the  sub-surface  emitter.  Field  ex- 
periments performed  in  a  sugar  beet  field  in  Israel 
confirmed  the  results  of  the  theoretical  model  indi- 
cating that  continuous  water  application  is  associ- 
ated with  increased  water  leakage  under  the  root 
zone.  Short  discharge  pulses  followed  by  relatively 
long  breaks  could  improve  water  management  in 
the  field  and  increase  irrigation  efficiency.  Further 
confirmation  of  the  theoretical  model  is  needed 
before  the  results  can  be  applied  for  engineering 
purposes.  (CarroU-FRC) 
W81-05312 


DISTRIBUTION  OF  WATER  AND  SALT  IN 
SOIL  UNDER  TRICKLE  AND  POT  IRRIGA- 
TION REGIMES, 

Tehran   Univ.,  Karaj  (Iran),  Dept.   of  Irrigation 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W81-05313 


2H.  Lakes 


SAMPLING  STRATEGIES  FOR  ESTIMATING 
THE  MAGNITUDE  AND  IMPORTANCE  OF 
INTERNAL  PHOSPHORUS  SUPPLIES  IN 
LAKES, 

Wisconsin  Univ.-Madison.  Water  Chemistry  Lab. 
R.  E.  Stauffer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-206237, 
Price  codes:  ACS  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-81-015,  April,  1981.  95  p,  24  Fig,  7  Tab,  156 
Ref 

Descriptors:  'Lakes,  'Sampling,  'Phosphorus, 
'Sediments,  'Cycling  nutrients.  Catchment  areas. 
Calcareous  soils.  Chemical  precipitation.  Water 
quality,  Water  temperature.  Ions,  Chlorophyll, 
Specific  conductivity. 

The  physical  and  chemical  factors  controlling  sedi- 
ment release  and  water  column  recycling  of  phos- 
phorus and  other  nutrients  are  discussed  within  a 
'systems'  framework,  and  sampling  strategies  for 
estimating  the  magnitude  and  importance  of  inter- 
nal phosphorus  supplies  in  lakes  are  considered. 
Lakes  are  considered  as  physical-chemical  systems 
with  compartments  influencing  one  another 
through  linkages.  The  three  major  compartments 
are  the  drainage  basin,  the  water,  and  the  sedi- 
ments. Sediment  bulk  chemical  composition  de- 
pends on  the  physical  nature  of  the  sediment  and 
the  iron  and  phosphorus  reactions  in  calcareous  or 
non-calcareous  sediments.  In  non-calcareous  lakes 
phosphorus  is  precipitated  out  as  ferric  phosphate, 
because  the  Fe/P  ratio  is  high,  resulting  in  low 
phosphorus  levels  in  the  water.  In  calcareous  lakes, 
where  the  Fe/P  ratio  is  low,  phosphorus  remains 
in  the  water,  and  iron  is  selectively  precipitated  out 
as  ferrous  sulfide.  Analytical  methods  are  given  for 
lake  temperature,  pH,  DO,  cations,  anions,  nutri- 
ents, chlorophyll,  and  conductance.  Lake  tempera- 
ture estimation  is  affected  by  seiches  and  other 
wave  disturbances,  and  lake  morphometry.  Models 
are  available  for  estimating  vertical  nutrient  fluxes. 
(Brambley-SRC) 
W8 1-05050 


Lakes— Group  2H 

LAKE    DATA    ANALYSIS    AND    NUTRIENT 
BUDGET  MODELING, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  7A. 
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CLEAN  LAKES  PROGRAM  STRATEGY. 

Environmental   Protection   Agency,   Washington, 

DC.  Criteria  and  Standards  Div. 

Report  EPA-440/5-80-014,  August,  1980.  24  p,  14 

Fig. 

Descriptors:  'Lake  restoration,  'Water  pollution 
control,  'Water  quality  management,  'Recreation, 
Trophic  level,  Water  pollution  sources.  Federal 
jurisdiction.  State  jurisdiction.  Urban  lakes.  Water- 
shed management.  Evaluation,  Financing. 

The  Clean  Lakes  Program  is  now  fully  operation- 
al, with  the  goal  of  protecting  at  least  one  lake 
with  water  quality  suitable  for  contact  recreation, 
or  to  restore  a  degraded  lake  to  that  condition, 
within  25  miles  of  every  major  population  center. 
To  participate  in  the  program  the  States  are  re- 
quired to  classify  by  trophic  condition,  their  pub- 
licly owned  freshwater  lakes  that  are  in  need  of 
restoration  or  protection;  they  then  investigate  the 
causes  of  decline  and  recommend  programs  to 
restore  or  preserve  the  quality  of  individual  lakes, 
and  implement  the  pollution  control  or  restoration 
measures.  All  three  phases  are  eligible  for  Federal 
financial  support.  Urban  lakes  will  receive  initial 
priority.  Five  specific  objectives  have  been  set: 
select  projects  to  maximize  public  benefits;  follow 
integrated  program  approach;  emphasize  water- 
shed management;  develop  active  State  involve- 
ment and  maintain  Federal-State  partiiership;  and 
conduct  continuous  program  and  project  evalua- 
tion. A  set  of  operational  tasks  which  must  be 
accomplished  in  order  to  attain  the  objectives  has 
been  identified.  Some  are  EPA  Headquarters  re- 
sponsibilities and  some  are  Regional.  It  is  predicted 
that  to  meet  the  goal  will  require  $150  million  in 
Federal  funds.  (Brambley-SRC) 
W8 1-05059 


MOBILIZATION  OF  SEDIMENT  PHOSPHO- 
RUS BY  SUBMERSED  FRESHWATER  MA- 
CROPHYTES, 

Waterways  Experiment  Station,  Vicksburg,   M5>. 

Environmental  Lab. 

J.  W.  Barko,  and  R.  M.  Smart. 

Freshwater  Biology,  Vol  10,  No  3,  p  229-238,  June 

1980.  1  Fig,  5  Tab,  34  Ref 

Descriptors:  'Phosphorus,  'Macrophytes,  Nutri- 
ents, 'Sediments,  Bottom  sediments.  Lakes,  Eutro- 
phication,  Reservoirs,  'Rooted  aquatic  plants. 
Phosphorus  cycle. 

Sediment  P  mobilization  by  Egeria  densa  Planch, 
Hydrilla  verticillata  Royle,  and  Myriophyllum  spi- 
catum  L.  was  examined  using  five  different  sedi- 
ments. The  potential  influence  of  submersed  ma- 
crophytes on  the  P  cycle  and  metabolism  of  lacus- 
trine system  was  also  examined.  The  investigation 
was  conducted  in  a  controlled  environment  cham- 
ber at  temperatures  maintained  between  18  and 
20C.  Sediments  were  placed  in  sediment  containers 
and  allowed  to  settle  for  several  weeks.  Apical 
shoots  were  planted  in  the  sediment  samples.  After 
two  weeks  all  shoots  had  commenced  active 
growth.  The  columns  were  filled  with  a  P-free 
nutrient  solution,  a  modified  Bold's  Basal  Medium. 
The  sediments  used  ranged  from  a  predominantly 
sandy  sediment  to  totally  fine-textured  sediments. 
In  general  there  was  a  low  root  to  shoot  biomass 
ratio,  indicating  the  minor  contributions  of  roots  to 
the  total  biomass  of  these  submersed  species.  Plant 
tissue  P  concentrations  were  high.  The  amounts  of 
P  absorbed  from  sediments  and  translocated  to 
shoots  by  the  macrophytes  differed  among  species 
and  sediments.  With  few  exceptions,  cumulative  P 
released  from  plant  shoots  during  the  study  repre- 
sented less  than  10%  of  the  total  P  mobilized.  This 
mobilization  of  sediment  P  by  submersed  macro- 
phytes represents  an  important  aspect  of  the  P 
cycle,  and  may  affect  the  overall  metabolism  of 
lacustrine  systems.  (Baker-FRC) 
W81-05117 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


FOSSIL  DIATOMS  AND  SCALES  OF  CHRYSO- 
PHYCEAE  IN  THE  RECENT  HISTORY  OF 
HALL  LAKE,  WASHINGTON, 

Hood  Coll.,  Frederick,  MD.  Dept.  of  Biology. 
For   primary   bibliographic   entry   see   Field   2D. 
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SEASONAL  SUCCESSION  OF  PHYTOPLANK- 
TON    IN    ONONDAGA    LAKE,    NEW    YORK 

(U.S.A.). 

Georgetown  Univ.,  Washington,  DC.  Dept.  of  Bi- 
ology. 
P.  Sze. 

Phycologia,  Vol  19,  No  1,  p  54-59,  March,  1980.  2 
Fig,  3  Tab,  13  Ref. 

Descriptors:  *Phytoplankton,  'Seasonal  variation, 
•Eutrophication,  Lakes,  *Onondaga  Lake,  New 
York,  Succession,  Phosphorus  compounds.  Silica, 
Nutrients,  Diatoms,  Algae,  Water  quahty,  Blue- 
green  algae,  Green  algae.  Industrial  wastes,  Detr- 
gents. 

Onondaga  Lake,  New  York,  a  heavily  polluted, 
saline  lake,  was  surveyed  in  1975-1977  after  an 
effort  to  reduce  pollution  and  eutrophication  sev- 
eral years  earlier.  In  spring,  diatoms  and  flagellates 
were  common  early  in  the  season  and  were  re- 
placed later  by  chlorococcalean  green  algae. 
During  the  summer  Chlorella  vulgaris,  Scenedes- 
mus  obliquus,  Scenedesmus  quadricauda  and  Cy- 
clotella  glomerata  were  abundant.  In  1977  a  late 
June  die-off  occurred.  By  September  algae  were 
decreasing  in  number,  reaching  a  winter  low  of 
10,000  cells  per  ml  by  winter.  Blue  green  algae 
were  relatively  unimportant,  unlike  in  years  prior 
to  1972,  when  they  caused  late  summer  blooms. 
Enrichment  studies  indicated  that  availability  of  P 
to  green  algae  and  silica  to  diatoms  may  have 
affected  their  periods  of  dominance.  (Cassar-FRC) 
W81-05130 


GROWTH  OF  PSYCHROPHILIC  AND  MESO- 
PHILIC,  AQUATIC  BACTERIAL  ISOLATES  AT 
THE  ENVIRONMENTAL  TEMPERATURE, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

J.  S.  Kaminski,  and  G.  D.  Ferroni. 
Water  Research,  Vol  14,  No  7,  p  815-820,  July, 
1980.  1  Fig,  7  Tab,  12  Ref 

Descriptors:  *Aquatic  bacteria,  'Temperature, 
•Lakes,  *Sediment-water  interfaces,  Sampling, 
Laboratory  tests.  Isolation,  Seasonal  fluctuations, 
Systematics. 

The  quantification  of  facultative  psychrophiles,  ob- 
ligate psychrophiles,  and  mesophiles  in  sediment- 
water  interface  samples  from  a  highly  productive 
Canadian  freshwater  lake  was  undertaken  to  relate 
their  numbers  to  environmental  temperature  at  the 
time  of  sampling.  Bacteria  were  isolated  at  two 
degrees  and  37  degrees  to  represent  extremes  of 
seasonal  temperatures  that  the  lake  normally  expe- 
riences. When  the  in  situ  temperature  was  nine 
degrees,  80.4%  of  the  bacteria  isolated  were  meso- 
philes. The  remaining  19.6%  of  the  bacteria  were 
facultative  psychrophiles,  with  no  detection  of  ob- 
ligate psychrophiles.  Many  of  the  facultative 
psychrophiles  were  able  to  grow  at  37  degrees.  Of 
the  mesophiles,  nine  distinct  working  types  were 
found.  Eleven  distinct  psychrophiles  were  detected 
which  were  more  versatile  than  mesophiles  in 
regard  to  utilization  of  the  substrates.  No  direct 
relationships  were  found  between  the  numerical 
predominance  and  growth  rate  at  the  environmen- 
tal temperature  when  the  growth  of  the  psychro- 
philic  and  mesophilic  types  at  the  in  situ  tempera- 
ture and  at  the  time  of  sampling  were  compared. 
(Geiger-FRC) 
W81-05151 


THE  APPLICATION  OF  BATCH  BIOASSAY 
TECHNIQUES  TO  THE  STUDY  OF  SALINITY 
TOXICITY  TO  FRESHWATER  PHYTOPLANK- 
TON, 

Utah  Water  Research  Lab.,  Logan. 
M.  L.  Cleave,  D.  B.  Porcella,  and  V.  D.  Adams. 
Water  Research,  Vol   15,  No  5,  p  573-584,  May, 
1981.  2  Fig,  10  Tab,  28  Ref 


Descriptors:  *Salt  tolerance,  •Bioassay,  'Phyto- 
plankton.  Algae,  Salinity,  Lake  Powell,  Utah,  Tox- 
icity, Salts,  Sodium  compounds.  Potassium  com- 
pounds, Calcium  compounds,  Magnesium  com- 
pounds, Sulfates,  Chlorides,  Bicarbonates,  Selenas- 
trum,  Synedra,  Diatoms,  Freshwater  algae. 

The  effect  of  salinity  additions  on  the  growth  of 
freshwater  algae  was  studied  using  batch  bioassays. 
Test  algae  were  Selenastrum  capricornutum, 
Printz,  and  Synedra  delicatissima  var.  angustis- 
sima,  and  indigenous  diatom  from  Lake  Powell. 
Salts  used  were  chlorides  and  sulfates  of  Na-f, 
K-I-,  Mg(2  +  ),  and  Ca(2-f),  as  well  as  NaHC03 
and  KHC03.  Selenastrum  was  more  sensitive  to 
increased  salinity  than  was  salinity-acclimated  Se- 
lenastrum. Synedra  was  least  sensitive.  Mg  was 
more  toxic  than  other  cations  to  both  species. 
Sulfate  was  toxic  to  Selenastrum,  and  bicarbonate 
was  most  toxic  to  Synedra.  A  salinity  of  0.05N  in 
Lake  Powell  would  suppress  the  growth  of  the 
native  Synedra.  It  is  unlikely  that  the  salinity 
would  reach  this  level  at  the  current  costs  of 
agricultural  water.  A  shift  of  algal  populations  to  a 
less  desirable  blue-green  species  would  occur  at 
lower  salinities.  (Cassar-FRC) 
W81-05157 


ISOTOPE  TRACER  METHODS  FOR  INVESTI- 
GATIONS OF  NITROGEN  DEFICIENCY  IN 
CASTLE  LAKE,  CALIFORNIA, 

California   Univ.,   Davis.   Div.   of  Environmental 

Studies. 

R.  P.  Axler,  and  C.  R.  Goldman. 

Water  Research,  Vol  15,  No  5,  p  627-632,  May, 

1981.2Fig,  3Tab,  34Ref 

Descriptors:  *Phytoplankton,  'Nitrogen  com- 
pounds, *Isotopic  tracers,  Algae,  'Castle  Lake, 
California,  Nutrient  requirements.  Molybdenum, 
Nitrates,  Productivity,  Photosynthesis. 

The  response  of  phytoplankton  to  nitrogen  enrich- 
ment was  studied  in  the  subalpine  Castle  Lake, 
California,  which  has  low  productivity,  molybde- 
num deficiency,  and  low  levels  of  dissolved  inor- 
ganic nitrogen  (less  than  five  micrograms  N  per 
liter)  and  phosphorus  (less  than  one  microgram  per 
liter).  C14  labeled  bicarbonate,  N15  labeled  ammo- 
nium, N15  labeled  nitrate,  and  N13  labeled  nitrate 
were  used  as  tracers  to  determine  the  rates  of 
inorganic  C  and  N  uptake  by  the  phytoplankton. 
Results  showed  that  the  phytoplankton  were  N- 
deficient  during  the  growing  season,  nitrate  uptake 
being  regulated  by  the  availability  of  nitrate  and 
molybdenum,  and  potentially  by  the  assimilation  of 
ammonium.  During  the  early  part  of  the  growing 
season,  prior  to  mid-July,  N-enrichment  enhanced 
photosynthesis.  At  midseason  the  response  was 
initially  negative,  but  after  2-3  days  it  was  positive. 
This  suggests  that  inhibition  of  inorganic  C  uptake 
upon  N  enrichment  does  not  necessarily  preclude 
N-deficiency.  (Cassar-FRC) 
W8 1-05 158 


IMPORTANCE  OF  C02  LOSS  IN  LAKE  QUAL- 
ITY PREDICTIONS, 

R.  A.  Chadderton. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  307-309, 

April,  1981.  2  Fig,  5  Ref 

Descriptors:  'Water  quality,  'Carbon  dioxide, 
Lakes,  Model  studies,  Acid  mine  drainage,  Acid- 
ity, Air-water  interfaces.  Interfaces. 

The  purpose  of  this  paper  is  to  describe  a  method 
for  estimating  the  importance  of  the  mass  transfer 
of  carbon  dioxide  across  the  air-water  interface  for 
the  case  of  lake  modeling.  The  impact  of  carbon 
dioxide  transfer  on  water  quality  of  lake  effluent 
depends  on  tributary  concentrations  and  flow 
rates,  initial  pH  of  the  water,  and  the  effective 
mass  transfer  coefficient.  Charts  are  developed  for 
preassigned  allowable  errors  in  acidity  and  pH  due 
to  neglected  gas  transfer.  Data  from  three  reser- 
voirs are  related  to  the  charts  to  estimate  the 
relative  importance  of  carbon  dioxide  transfer.  In 
cases  for  which  errors  caused  by  neglected  carbon 
dioxide  loss  would  be  within  acceptable  limits,  a 
significant  reduction  in  modeling  effort  can  be 
achieved.  (Baker-FRC) 
W81-05180 


OPTICAL  MEASUREMENTS  FOR  BIOMASS 
DETERMINATION  IN  LIMNOLOGICAL 
STUDIES  OF  EUTROPHICATION, 

Hydroconsult  S.R.L.,  Asuncion  (Paraguay). 

J.  A.  Fitzpatrick,  and  J.  F.  Facetti. 

Water,  Air,  and  Soil  Pollution,  Vol  15,  No  2,  p 

169-172,  1981.  1  Tab,  7  Ref. 

Descriptors:  'Biomass,  'Eutrophication,  *Limno- 
logy,  Benthos,  Aquatic  productivity,  Aquatic  life, 
Phytoplankton,  Lakes,  Reservoirs,  Analytical  tech- 
niques. 

A  description  is  offered  of  an  optical  technique  for 
determining  phytoplankton  biomass  in  lakes  and 
reservoirs.  The  absorption  coefficient  can  be  calcu- 
lated by  making  measurements  of  light  intensity 
over  relatively  short  intervals  of  depth.  A  determi- 
nation of  biomass  can  then  be  made.  A  good 
degree  of  correspondence  was  noted  between 
values  of  the  biomass  calculated  using  this  proce- 
dure and  other  methods  of  sampling.  This  proce- 
dure is  rapid,  and  the  results  are  given  without  the 
need  for  transporting  water  samples  to  a  labora- 
tory to  make  microscope  cell  counts.  (Baker-FRC) 
W81-05181 


THE  RELATIVE  CONTRIBUTION  OF  AQUAT- 
IC MACROPHYTES  AND  THEIR  EPIPHYTES 
TO  THE  PRODUCTION  OF  MACROPHYTE 
BEDS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

A.  Cattaneo,  and  J.  Kalff 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 
280-289,  March,  1980.  4  Fig,  6  Tab,  37  Ref 

Descriptors:  'Aquatic  plants,  'Production,  *Epi- 
phyton,  'Eutrophication,  'Macrophytes,  'Phos- 
phorus compounds,  Phytoplankton,  Diatoms,  Lake 
Memphremagog,  Algae,  Aquatic  algae.  Lakes,  Nu- 
trients, Water  pollution  effects. 

The  relative  in  situ  productivity  of  macrophytes 
(principally  Myriophyllum  spicatum  and  Potamo- 
geton  richardsonii)  and  their  undisturbed  epiphytes 
were  investigated  as  a  function  of  season,  species 
of  macrophyte,  depth  below  the  surface,  and  eu- 
trophic  state  in  lake  Memphremagog,  Quebec.  Pro- 
duction of  both  loose  and  adhering  epiphytes  was 
high  in  June  (30-62%  of  total  productivity),  de- 
clined sharply  in  midsummer  (2-4%)  and  increased 
in  autumn  (20-60%).  Loose  epiphyte  cover  was 
always  greater  on  M.  spicatum  (4-13%  in  midsum- 
mer) than  on  P.  richardsonii  and  even  less  on 
Vallisneria  americana  (1-2%  midsummer).  This 
may  be  a  function  of  the  leaf  morphology.  Macro- 
phyte beds  in  deeper  waters  had  a  higher  epiphytic 
cover  than  those  in  shallow  water;  on  any  given 
plant  the  epiphytes  were  more  numerous  on  the 
plant  surfaces  closer  to  the  water  surface.  Total 
phosphorus  correlated  with  both  tight  and  loose 
epiphyte  production,  48-53%  at  the  nutrient-rich 
inflow  and  4-13%  at  the  phosphorus-poor  McPher- 
son  Bay.  At  lower  total  P,  epiphyte  production 
was  less,  and  macrophyte  production  was  greater. 
(Cassar-FRC) 
W8 1-05 197 


USE  OF  CHLOROPHYLL-SECCHI  DISK  RE- 
LATIONSHIPS, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  7C. 
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PHOTOSYNTHESIS  AND  COCCOLITH  FOR- 
MATION: INORGANIC  CARBON  SOURCES 
AND  NET  INORGANIC  REACTION  OF  DE- 
POSTION, 

Duke  Univ.  Durham,  NC.  Dept.  of  Zoology. 
C.  S.  Sikes,  R.  D.  Roer,  and  K.  M.  Wilbur. 
Limnology  and  Oceanography,  Vol  25,  No  2,  p 
248-261,  March,  1980.  7  Fig,  2  Tab,  48  Ref 

Descriptors:  'Coccolith,  'Calcium  carbonate, 
'Photosynthesis,  Carbon  dioxide,  'Algae,  Adapta- 
tion, Lakes. 

Several  authors  propose  that  the  formation  of  cal- 
cium carbonate  coccoliths  by  algae  represents  a 
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photosynthetic  adaptation  for  the  use  of  bicarbon- 
ate. This  hypothesis  was  evaluated  by  two  new 
methods  using  the  coccohths,  Coccohthus  huxleyi 
and  Cricosphaera  carterae.  In  the  first  method  C14 
labeled  carbon  dioxide  and  bicarbonate  are  added 
to  buffered  cultures  and  the  carbon  fixation  meas- 
ured at  10  second  intervals  for  two  min.  In  the 
second  method,  shifts  in  pH  and  alkalinity  resulting 
from  carbon  fixation  by  cells  in  liquid  cultures  are 
assessed  and  the  values  compared  to  measurements 
of  C14  incorporation  in  photosynthesis  and  carbon- 
ate deposition.  Several  alternative  mechanisms  ex- 
plaining the  data  are  discussed.  It  is  concluded  that 
the  formation  of  coccoliths  promotes  photosynthe- 
sis by  increasing  the  supply  of  carbon  dioxide. 
However,  the  carbon  dioxide  resulting  from  car- 
bonate deposition  appears  to  enter  the  cell  as  bicar- 
bonate, as  does  carbon  in  coccoliths.  Photosynthe- 
sis promotes  calcification  by  removing  acidic 
carbon  dioxide  from  the  deposition  site,  enhancing 
crystal  growth.  Coccolith  formation  is  responsible 
for  the  upward  pH  shifts  usually  attributed  to 
photosynthesis.  (Cassar-FRC) 
W8 1-05223 


AN  EVALUATION  OF  AN  UNATTENDED 
CURRENT  AND  TEMPERATURE  PROFILER 
FOR  DEEP  LAKES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 
For  primary  bibliographic  entry  see  Field  7B. 

W81-05225 

AN  OPTOELECTRONIC  SEDIMENT  DETEC- 
TOR AND  ITS  USE  IN  THE  CHEMICAL 
MICRO-PROFILING  OF  LAKES, 

Freshwater    Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-05229 

USE  OF  LANDSAT  DATA  TO  IMPROVE  THE 
WATER  BUDGET  COMPUTATION  IN  LAKE 
OKEECHOBEE,  FLORIDA, 

Agricultural  Research  and  Education  Center,  Belle 
Glade,  FL. 

For  primary  bibliographic  entry  see  Field  7B. 
W8 1-05255 

PHOTOSYNTHETIC  CAPACITY  MEASURED 
BY  DCMU-INDUCED  CHLOROPHYLL  FLU- 
ORESCENCE IN  AN  OLIGOTROPHIC  LAKE. 

Freshwater    Biological    Association,    Windermere 

(England). 

W.  F.  Vincent. 

Freshwater  Biology,  Vol  11,  No  1,  p  61-78,  1981. 

13  Fig,  1  Tab,  52  Ref 

Descriptors:  'Photosynthesis,  •Oligotrophic  lakes, 
•Chlorophyll,  Fluorescence,  Lakes,  Seasonal  vari- 
ation, Phytoplankton,  Stratification,  Great  Britain. 

Algal  photosynthesis  in  natural  plankton  communi- 
ties has  traditionally  been  estimated  by  in  situ  14C- 
HC03  uptake  or  by  oxygen  production,  but  this 
approach  is  not  very  useful  for  comparative  pur- 
poses. This  study  adopted  an  in  vivo  fluorescence 
assay  to  measure  the  potential  photosynthetic  ca- 
pacity of  an  oligotrophic  phytoplankton  assem- 
blage under  defined  conditions.  Monthly  samples 
were  taken  from  Wastewater,  an  oligotrophic  lake 
in  Great  Britain,  over  a  1  year  period  to  compare 
the  seasonal  and  vertical  extents  of  floristic  and 
physiological  variation  in  the  phytoplankton  as- 
semblage. Cellular  photochemical  capacity  was 
measured  by  in  vivo  chlorophyll  fluorescence 
before  and  after  addition  of  the  photosynthetic 
inhibitor  3(3,4-dichlorophnyl)- 1,1 -dimethyl  urea 
(monuron,  DCMU).  The  cellular  photochemical 
capacity  index  proved  useful  in  defining  an  activity 
coefficient  for  the  chlorophyll  levels  measured  in 
boiling  methanol  extracts.  Large  variations  in  the 
cellular  photochemical  capacity  over  time  or  depth 
were  generally  correlated  with  major  shifts  in  phy- 
toplankton species  composition.  The  variations  in 
both  cellular  photochemical  capacity  and  floristic 
composition  of  the  phytoplankton  assemblage  were 
as  great  over  depth  during  a  period  of  stratification 


as  they  were  over  time  throughout  the  year.  (Car- 

roll-FRC) 

W8 1-05265 

FERTILIZER  FLUX  INTO  TWO  FLORIDA 
LAKES  VIA  SEEPAGE. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  and  Science. 

For  primary  bibliographic  entry  see  Field  5B. 
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VERTICAL  DISTRIBUTION  OF  THE  ZOO- 
BENTHOS  IN  SOUTHEASTERN  LAKE  MICHI- 
GAN WITH  EVIDENCE  OF  SEASONAL  VARI- 
ATION, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

T.  F.  Nalepa,  and  A.  Robertson. 
Freshwater  Biology,  Vol  11,  No  1,  p  87-96,  1981.  5 
Fig,  1  Tab,  35  Ref 

Descriptors:  'Benthic  fauna,  *Vertical  distribution, 
•Seasonal  variation.  Lakes,  •Lake  Michigan, 
Michigan,  Substrates. 

The  depth  to  which  the  benthic  fauna  organisms 
penetrate  the  sediments  is  important  to  an  under- 
standing of  the  role  that  they  play  in  the  exchange 
of  nutrients,  dissolved  gasses,  and  other  materials 
between  sediments  and  the  overlying  waters.  This 
study   examined   the   vertical   distribution   of  all 
benthic  organisms  in  the  sandy  nearshore  environ- 
ment of  southeastern  Lake  Michigan  and  the  extent 
of  seasonal  variation  in  that  distribution.  Monthly 
sampling  was  conducted  between  May  and  No- 
vember,  1976.  The  zoobenthos  could  be  divided 
into  two  categories:  one  in  which  the  majority  of 
the  population  occurred  in  the  upper  1  centimeter 
of  substrate,  and  one  in  which  the  majority  of  the 
population  occurred  deeper.   The  former  group 
consisted  of  such  forms  as  Pontoporeia,  naidids, 
chironomids,  cyclopoids,  harpacticoids,  cladocer- 
ans,   turbellarians,   ostracods,   rotifers,   sphaeriids, 
and  gastropods,  all  of  which  were  rarely  found 
below  2  centimeters  depth.  Forms  found  deeper  in 
the  sediments  were  immature  tubificids  without 
hair  setae,  Stylodrilus  heringianus,  nematodes,  and 
tardigrades,  which  decreased  in  numbers  with  in- 
creasing vertical  depth,  with  the  exception  of  the 
tardigrades.  Seasonal  variations  in  the  vertical  dis- 
tribution of  these  four  infaunal  groups  were  con- 
siderable. These  seasonal  variations  were  accompa- 
nied by  differences  in  the  depth  of  the  detrital 
layer.   The  forms  were  found  deeper  when  the 
detrital    layer    was   very    thin   or   absent   in   the 
autumn.  It  appears  that  changes  in  food  availability 
at   the  sediment   surface  were  the   major  factor 
leading  to  the  observed  vertical  distribution  pat- 
terns of  this  infaunal  group.  The  lack  of  competi- 
tion from  and/or  predation  by  taxa  restricted  to 
the  upper  sediments  may  also  have  contributed  to 
the  preference  for  the  deeper  layers  in  the  autumn. 
(Carroll-FRC) 
W8 1-05284 


ent  on  the  jet  Reynolds  number  and  the  reservoir 
aspect  ratio  (the  horizontal  dimension  of  the  reser- 
voir divided  by  the  average  depth  of  water).  The 
study  indicated  that  the  common  practice  of  exag- 
gerating the  vertical  scales  of  models  of  shallow 
reservoirs  may  be  undesirable.  (Cassar-FRC) 
W8i-05328 

2J.  Erosion  and  Sedimentation 

ECOLOGICAL  ASPECTS  OF  AGRICULTURAL 
POLICY, 

New  York  State  Coll.  of  Agriculture  and  Life 

Sciences,  Ithaca. 

D.  Pimental,  and  S.  Pimentel. 

Natural  Resources  Journal,  Vol  20,  No  3,  p  555- 

585,  July,  1980.  1  Fig,  1  Tab,  183  Ref 

Descriptors:  •Soil  erosion,  •Soil  conservation, 
•Agriculture,  Erosion  control.  Public  policy.  Sedi- 
mentation, Political  aspects.  Federal  jurisdiction. 
Federal  programs.  Agricultural  runoff 

This  article  reviews  Federal  agricultural  policies 
with  respect  to  land  conservation  and  pesticide 
use.  Soil  erosion  has  destroyed  the  potential  for 
food  production  on  several  million  accres  of  farm- 
land in  the  United  States  and  has  removed  at  least 
one  third  of  the  topsoil  on  the  cropland  remaining 
in  use,  reducing  its  productivity.  Erosion  affects 
crop  productivity  through  selective  removal  of 
plant  nutrients  and  organic  matter  by  wind  and 
water;  removal  of  organic  matter  and  the  finer  soil 
particles  by  wind  and  water,  resulting  in  compac- 
tion of  the  remaining  soil;  gross  removal  of  topsoil; 
and  increased  water  runoff,  resulting  in  decreased 
water  availability  to  crops  and  increased  likelihood 
of  flood  damage.  Erosion  by  water  results  in  the 
deposition  of  about  four  billion  tons  of  soil  in  U.S. 
waterways  each  year,  with  about  75  percent  of  this 
soil  from  agricultural  lands.  About  75  percent  of 
the    waterborne    sediments    settle    in    reservoirs, 
rivers,  and  lakes,  while  the  remaining  25  percnt  is 
deposited  in  the  oceans.  Nitrogen,  phosphorus,  po- 
tassium, and  pesticides  in  the  soil  sediments  from 
agricultural  lands  adversely  affect  stream  and  lake 
fauna  and  flora.  In  addition,  the  suspended  sedi- 
ments in  streams  may  diminish  the  productivity  of 
aquatic  ecosystems  due  to  a  reduction   in  light 
penetration.  Erosion  by  water  results  in  the  loss  of 
about  three  billion  tons  of  soil  each  year,  with 
erosion  by  wind  resulting  in  the  loss  of  an  addition- 
al billion  tons.  Changes  in  agricultural  practices 
can  affect  the  levels  of  soil  erosion  positively  or 
negatively.   Federal   soil   conservation   legislation 
has  authorized  the  expenditure  of  billions  of  dollars 
to  help  farmers  control  erosion  and  preserve  top- 
soil.  Technical  and  economic  assistance  are  offered 
through   the  soil   Conservation   Service  and   the 
Agricultural  Stabilization  and  Conservation  Serv- 
ice. However,  these  programs  are  voluntary  and 
refrain   from  imposing   soil   loss   restrictions  and 
have  been  generally  ineffective  in  reducing  erosion 
of  agricultural  lands.  (Carroll-FRC) 
W81-05113 


RESERVOIR  CIRCULATION  AND  MIXING, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  H.  M.  Ali,  T.  S.  Hedges,  and  D.  Pateman. 
Aqua,  No  4,  p  71-75,  April,  1980.  6  Fig,  1  Tab,  2 
Ref 

Descriptors:  •Reservoirs,  •Mixing,  *Water  circula- 
tion, •Algae,  Stagnant  water,  Reynolds  number. 
Inlets,  •Liverpool,  England. 

Algae  have  presented  a  problem  in  Liverpool's 
two  storage  reservoirs  during  calm  summer  weath- 
er. Improved  mixing  of  the  water  in  these  reser- 
voirs with  the  aid  of  inlet  jets  was  proposed  to 
remove  stagnant  areas  in  which  the  same  water 
remained  for  long  periods  of  time,  allowing  the 
algae  to  grow.  Physical  models  of  the  reservoirs 
were  built  to  permit  specific  study  of  the  inlet- 
outlet  factor.  Dye  photography,  surface  float 
tracking,  fluorimetry,  and  electrical  conductivity 
were  used  to  assess  circulation  patterns  and  mixing. 
Photographs  of  18  runs  using  dyes  depicted  mixing 
and  circulation  and  showed  that  mixing  is  depend- 


VARIATION  OF  KARMAN  CONSTANT  IN 
SEDIMENT-LADEN  FLOW, 

Tianjin  Univ.  (China).  Dept.  of  Hydraulic  Engi- 
neering. 
For  primary  bibliographic  entry  see  Field  8B. 

W81-05238 

SELF-FORMED  STRAIGHT  CHANNELS  IN 
SANDY  BEDS. 

Saitama  Univ.,  Urawa  (Japan).  Dept.  of  Founda- 
tion Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W8 1-05264 

FIELD  OBSERVATIONS  AND  FLUME  EX- 
PERIMENTS ON  THE  NATURE  OF  COMET 
MARKS. 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  7B. 

W81-05268 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 


c 


THE  SORPTION  OF  SOLUBLE  PHOSPHORUS 
BY  SOIL  MATERIAL  DURING  TRANSPORT 
IN  RUNOFF  FROM  CROPPED  AND  GRASSED 
WATERSHEDS. 

Science   and   Education   Administration,    Durant, 

OK.  Southern  Plains  Watershed  and  Water  Quahty 

Lab. 

For  primary  bibhographic  entry  see  Field  5B. 

W81-05272 


SAND  TRANSPORT  AND  BEDFORM  PAT- 
TERNS ON  THE  CONTINENTAL  SHELF  BE- 
TWEEN DURBAN  AND  PORT  ELIZABETH 
(SOUTHEAST  AFRICAN  CONTINENTAL 
MARGIN), 

Institute  of  Oceanology,  Rondebosch  (South 
Africa). 

For  primary  bibliographic  entry  see  Field  78. 
W81-05323 

2K.  Chemical  Processes 


CHANGES  IN  SOLUTION  OF  FOREST  SOILS 
WITH  WATERLOGGING  AND  THREE 
LEVELS  OF  BASE  SATURATION, 

Southern  Forest  Experimental  Station,  New  Or- 
leans, LA. 
W.  H.  McKee,  Jr. 

Soil  Science  Society  of  America  Journal,  Vol  44, 
No  2,  p  388-391,  March/ April,  1980.  2  Fig,  1  Tab, 
17  Ref. 

Descriptors:  'Forest  soils,  *Chemical  properties. 
Soil  types.  Solubility,  Waterlogging,  Acidity,  Satu- 
rated soils,  Ion  transport,  *Ion  exchange. 

This  study  investigated  changes  in  chemical  prop- 
erties of  soil  solution  systems  in  relation  to  soil 
reduction  on  three  forest  soils  with  a  wide  range  in 
exchange  properties.  Soils  differed  in  pH  response 
to  base  saturation  and  waterlogging.  Initial  pH 
values  found  before  increasing  base  levels  aver- 
aged 4.73  for  silt  loam,  5.10  for  Caddo  silt  loam, 
and  4.70  for  Gore  silt  loam.  Redox  values  re- 
mained low  throughout  waterlogging,  with  volt- 
age values  between  -82  and  -356  mV.  Values 
before  waterlogging  were  erratic  and  ranged  from 
400  to  800  mV.  Exchangeable  cation  levels  gener- 
ally increased  with  increased  base  saturation,  by 
2.36  to  6.14  meq/100  g  for  medium  base  saturation 
and  3.70  to  10.86  meq/100  g  for  high  base  satura- 
tion treatments  at  the  start  of  waterlogging  treat- 
ments. Soil  pH  increased  with  exchangeable  Ca 
levels.  Cation  levels  in  solution  were  altered  by 
both  base  saturation  and  waterlogging.  Treatment 
response  varied  with  soils,  and  no  specific  pattern 
was  noted.  The  major  impact  of  ion  pairing  on 
restricting  nutrient  availability  appears  to  be  at  low 
base  saturation  levels,  where  higher  percentages  of 
the  divalent  cations  in  solution  are  in  the  paired 
bicarbonate  form.  (Baker-FRC) 
W8 1-05 142 


IMPORTANCE  OF  C02  LOSS  IN  LAKE  QUAL- 
ITY PREDICTIONS, 

For  primary  bibliographic  entry  see  Field  2H. 
W8 1-05 180 


SEDIMENT-WATER  CHEMICAL  EXCHANGE 
IN  THE  COASTAL  ZONE  TRACED  BY  IN  SITU 
RADON-222  FLUX  MEASUREMENTS, 

North  Carolina  Univ.  at  Chapel  Hill. 
C.  S.  Martens,  G.  W.  Kipphut,  and  J.  Val  Klump. 
Science,  Vol  208,  No  4441,  p  285-288,  April,  1980. 
3  Fig,  1  Tab,  18  Ref 

Descriptors:  •Chemical  properties,  'Coastal 
waters,  'Sediments,  Radon-222,  *Cape  Lookout 
Bight,  'North  Carolina,  Methane,  Ammonium, 
Radon,  Benthic  environment. 

In  benthic  chambers  in  Cape  Lookout  Bight,  a 
small  marine  basin  on  the  North  Carolina  coast,  in 
situ  radon-222  flux  experiments  were  conducted. 
Earlier  field  studies  of  the  exchange  of  CH4  and 
NH44-  between  the  sediment  and  water  in  this 
area  have  yielded  summertime  chemical  fluxes 
more  than  thre<.  times  greater  than  those  predicted 


on  the  basis  of  molecular  diffusion  as  calculated 
from  various  equations.  Two  alternative  hypoth- 
eses were  generated  to  explain  the  enhanced  trans- 
port from  nearshore  sediments.  The  direct  in  situ 
Rn-222  fluxes  were  used  to  determine  which  hy- 
pothesis was  correct.  Radon  fluxes  were  measured 
by  monitoring  concentration  changes  in  diver-em- 
placed  benthic  chambers  with  known  water 
volume  and  sediment  surface  area  coverage.  Re- 
sults allowed  the  conclusion  that  enhanced  trans- 
port in  this  case  was  associated  with  the  abiogenic 
bubble  tube  structures.  Enhanced  sediment-water 
chemical  exchange  could  therefore  occur  in  organ- 
ic-rich coastal  sediments  in  the  absence  of  macoin- 
faurial  irrigation  and  current-induced  physical 
mixing.  Radon-22  was  seen  as  an  excellent  in  situ 
tracer  for  such  processes  in  the  coastal  zone. 
(Baker-FRC) 
W81-05185 


THE  EFFECTS  OF  DIFFERENT 

MAGNESIUM:CALCIUM         RATIOS         AND 

SODIUM  ADSORPTION  RATIO  VALUES  OF 

LEACHING   WATER   ON  THE   PROPERTIES 

OF    CALCAREOUS    VERSUS    NONCALCAR- 

EOUS  SOILS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

J.  S.  P.  Yadav,  and  I.  K.  Girdhar. 

Soil  Science,  Vol   131,  No  3,  p  194-198,  March, 

1981.  1  Fig,  3  Tab,  12  Ref 

Descriptors:  'Saline  soils,  'Sodium  adsorption 
ratio,  'Calcareous  soils,  'Impaired  water  use.  Mag- 
nesium, Calcium,  Soil  types.  Irrigation  water,  Soil 
chemical  properties.  Chemical  reactions.  Hydrau- 
lic conductivity.  Leaching,  Semiarid  lands,  Cal- 
cium carbonate,  India. 

The  effects  of  leaching  waters  of  80  milliequiva- 
lents  per  liter  electrolyte  concentration  containing 
varying  Mg:Ca  ratios  (2,  4,  8,  and  16)  and  sodium 
adsorption  ratios  (SAR)  (10,  25,  and  50)  on  two 
different  soil  types  were  studied  in  the  laboratory. 
A  Karnal  alluvial  sandy  loam  soil  was  used  in  both 
calcareous  and  noncalcareous  forms.  In  both  soils, 
at  a  given  SAR,  the  degree  of  dispersion  increased 
and  hydraulic  conductivity  decreased  as  Mg:Ca 
ratios  in  the  leaching  water  increased.  These  ef- 
fects were  more  pronounced  at  higher  than  at 
lower  SAR  values  and  were  more  pronounced  in 
noncalcareous  soils  than  in  calcareous  soils.  The 
changes  in  degree  of  dispersion  and  hydraulic  con- 
ductivity with  increases  in  SAR  at  a  given  Mg:Ca 
ratio  were  greater  in  noncalcareous  soils  than  in 
calcareous  soils.  The  increasing  Mg:Ca  ratio  also 
increased  sodicity  of  both  soil  types,  but  especially 
in  noncalcareous  soil.  (Cassar-FRC) 
W81-05188 


THE  SOLUBILITY  OF  CALCITE  AND  ARAGO- 
NITE  IN  SEA  WATER  OF  35  PER  THOUSAND 
SALINITY  AT  2SC  AND  ATMOSPHERIC 
PRESSURE, 

Miami  Univ.,  FL.  Div.  of  Marine  and  Atmospheric 
Chemistry;  and  Rosenstiel  School  of  Marine  and 
Atmospheric  Science,  Miami,  FL. 
J.  W.  Morse,  A.  Mucci,  and  F.  J.  Millero. 
Geochimica  et  Cosmochimica  Acta,  Vol  44,  No  1, 
p  85-94,  1980.  1  Fig,  4  Tab,  20  Ref 

Descriptors:  'Calcite,  'Calcium  carbonate,  'Solu- 
bility, Aragonite,  Seawater,  Physical  properties, 
Water  temperature.  Atmospheric  pressure. 

Solubilities  of  several  forms  of  calcite  and  arago- 
nite in  natural  seawater  of  35  per  thousnad  salinity 
at  25C  and  1  atmosphere  pressure  were  measured 
in  closed  bottles  using  equilibration  periods  up  to 
123  days.  The  solubility  constant  for  calcite,  4.39 
(4-  or  -  0.20)  times  10  to  the  minus  7th  power  mol 
sq  per  kg  sq,  agreed  with  other  recent  values  and 
remained  constant  after  5  days  equilibration.  Ara- 
gonite solubility  decreased  with  time,  becoming 
fairly  constant  after  20  days.  A  value  of  6.65  (-1-  or 
-  0.12)  times  10  to  the  minus  7th  power  mol  sq  per 
kg  sq  was  determined  for  equilibration  times  great- 
er than  two  months.  This  was  considerably  less 
than  recent  measurements  which  used  equilibration 
times  between  a  few  hours  and  a  few  days.  Syn- 
thetic, natural,  and  biogenic  calcium  carbonates  of 
purity  greater  than  99%  showed  no  statistical  dif- 


ferences in  solubility  constants.  Solid  to  solution 
ratio,  contamination  of  aragonite  with  up  to  10% 
calcite,  and  recycling  of  aragonite  had  no  statisti- 
cally significant  influence  on  solubility  when  long 
equilibrium  periods  were  used.  (Cassar-FRC) 
W8 1-05 196 


ORGANIC  CARBON:  OXIDATION  AND 
TRANSPORT  IN  THE  AMAZON  RIVER, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

J.  E.  Richey,  J.  T.  Brock,  R.  J.  Naiman,  R.  C. 

Wissmar,  and  R.  F.  Stallard. 

Science,  Vol  207,  No  4437,  p  1348-1351,  March, 

1980.  2  Fig,  1  Tab,  17  Ref 

Descriptors:  'Carbon  cycle,  Rivers,  'Amazon 
River,  'Oxidation,  'Organic  carbon.  Carbon,  Spa- 
tial distribution.  Temporal  distribution. 

Results  are  reported  from  two  cruises  of  the  R.  V. 
Alpha  Helix  which  assess  for  the  first  time  spatial 
and  temporal  patterns  in  the  organic  carbon  load 
of  the  Amazon  River.  Global  riverine  carbon 
fluxes  are  then  estimated  from  this  data.  The  find- 
ings suggest  that  retention  and  consequent  oxida- 
tion are  the  major  factors  reducing  seston  concen- 
tration in  the  river  and  providing  a  uniform  down- 
stream export  of  organics.  The  findings  also  bear 
out  the  hypothesis  that  swamp  hardwood  forests" 
and  floodplains  decompose  fine  particulate  matter 
during  periods  of  low  water.  This  material  is  subse- 
quently returned  to  the  rivers  by  flooding  water 
and  surface  runoff  The  findings  have  a  significant 
bearing  on  the  interpretation  of  calculated  losses  of 
organic  carbon  from  Amazonia  and  inputs  to  the 
ocean.  If  the  transport  and  oxidation  patterns  ob- 
served in  the  Amazon  hold  for  other  major  rivers, 
the  contribution  of  river  ecosystems  to  global 
carbon  fluxes  could  be  seriously  underestimated. 
The  current  paper  estimates  that  the  total  effective 
organic  carbon  efflux  in  the  world's  rivers  might 
exceed  10  to  the  15th  power  g/yr.  This  estimate  of 
riverine  carbon  efflux  is  large  enough  to  suggest 
that,  since  rivers  are  recipients  of  terrestrial  drain- 
age waters,  they  could  provide  a  significant  path- 
way for  carbon  released  through  human  activities. 
(Baker-FRC) 
W8 1-05221 


THE  DISSOLUTION  KINETICS  OF  BIOGENIC 
CALCIUM  CARBONATES  IN  SEAWATER, 

Yale  Univ.,  New  Haven,  CT.  Dept.  of  Geology 

and  Geophysics. 

R.  S.  Keir. 

Geochimica  et  Cosmochimi  a  Acta,  Vol  44,  No  2, 

p  241-252,  1980.  6  Fig,  8  Tab,  19  Ref 

Descriptors:  'Calcium  carbonate,  'Solubility, 
Seawater,  Sediments,  Invertebrates,  Calcite, 
Marine  animals. 

Dissolution  rates  were  measured  on  synthetic  cal- 
cium carbonate  (calcite  and  aragonite  powder)  and 
biogenic  carbonate  from  several  sources-cocco- 
liths  (C.  neohelis,  E.  huxleyi),  foraminifera  (Globi- 
gerinoides  sacculifer,  G.  bulloides,  and  G.  pachy- 
derma),  sediments  from  the  Ontong-Java  Plateau 
and  the  Rio  Grande  Rise,  and  pteropods.  All  sam- 
ples followed  the  rate  law,  %  dissolution  per  day 
=  rate  constant  (1  -  ratio  of  the  total  ion  concen- 
tration product  to  the  apparent  solubility  product 
of  the  carbonate  mineral  in  question)  to  the  nth 
power.  The  exponent  n  was  4.5  plus  or  minus  0.7, 
independent  of  species.  The  rate  constant  varied 
widely  between  samples  and  was  sometimes  in- 
versely correlated  with  grain  size.  Dissolution 
rates  of  laboratory  cultured  E.  huxley  and  C.  neo- 
helis were  an  order  of  magnitude  lower  than  ex- 
pected. (Cassar-FRC) 
W81-05226 


2L.  Estuaries 


THE  ECOLOGY  OF  INTERTIDAL  OYSTER 
REEFS  OF  THE  SOUTH  ATLANTIC  COAST:  A 
COMMUNITY  PROFILE, 

Louisiana  State  Univ.,  Baton  Rouge. 
L.  M.  Bahr,  and  W.  P  Lanier. 
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WATER  CYCLE— Field  2 


Available  from  the  National  Technical  Inforination 
Service,  Springfield,  VA  22161  as  PB81-233041, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Fish  and  Wildlife  Service,  Office  of  Biological 
Services  Report  FWS/OBS-81/15,  May,  1981.  105 
p,  24  Fig,  8  Tab,  186  Ref,  1  Append. 

Descriptors:  'Estuarine  environment,  *Oysters, 
•Ecology,  *Environmental  effects,  Intertidal  areas. 
Reefs,  Ecosystems,  Coasts,  Salt  marshes,  Wetlands, 
Water  pollution  effects,  Sahnity,  Turbidity,  Oyster 
reefs. 

The  American  Oyster  (Crassostrea  virginica)  is  not 
only  an  extremely  valuable  commodity  to  man  but 
is  also  a  cosmopolitan,  physiologically  plastic,  and 
ecologically   interesting   estuarine   organism.   One 
intriguing  aspect  of  oyster  behavior  is  its  propensi- 
ty to  form  massive,  discrete,  intertidal  colonies,  or 
reefs.   In  the  South  Atlantic  Bight,  oyster  reefs 
occur    in    close    association    with    extensive    salt 
marshes.  Mature  reefs  are  stabilizing  influences  on 
erosional   processes   and    may    modify   long-term 
changes  in  tidal  stream  flow  and  overall   marsh 
physiology.  The  extent  of  the  physical  influence  ot 
reefs  is  a  function  of  the  average  relative  propor- 
tion of  reef  area  to  total  intertidal  area  in  a  given 
drainage  basin.  Another  aspect  of  the  ecosystem 
value  of  oyster  reefs  relates  to  reefs  being  stable 
islands  of  hard  substrate  in  an  otherwise  unstable 
soft  muddy  environment.  Because  oysters  in  reefs 
apparently    live    close    to    their    stress    tolerance 
threshold,  further  perturbation  by  man  can  easily 
destroy  the  entire  reef  community.  Reefs  are  par- 
ticularly    susceptible     to     artificial     hydrologic 
changes,  such  as  those  that  follow  the  impound- 
ment or  diversion  of  rivers  or  streams.  Reef  oysters 
are  susceptible  to  the  increasing  array  of  man-made 
chemicals  and  heavy  metals  becoming  more  preva- 
lent in  coastal  waters,  and  are  also  vulnerable  to 
eutrophication.  Oysters  tolerate  high  levels  of  tur- 
bidity, but  increased  sedimentation  on  top  of  natu- 
ral levels  can  smother  them.  Long-term  effects  of 
increasing  freshwater  pumping  may  pose  a  prob- 
lem  more   serious   than   pollution   for   the  marsh 
oyster  reef  system,  because  of  changes  in  salinity. 
(Moore-SRC) 
W8 1-05039 

DESCRIPTIVE  WATER  QUALITY  FOR  THE 
ATCHAFALAYA  BASIN,  LOUISIANA, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NV. 

For   primary   bibliographic   entry   see   Field   60. 

W81-05052 

FLUSHING  STUDY  OF  SOUTH  BEACH 
MARINA,  OREGON, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  6A. 
W8 1-05096 

A  NEW  METHOD  FOR  ESTIMATING  PHYTO- 
PLANKTON  GROWTH  RATES  AND  CARBON 
BIOMASS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
For  primary  bibliographic  entry  see  Field  7B. 
W8 1-05 182 

SEDIMENT-WATER  CHEMICAL  EXCHANGE 
IN  THE  COASTAL  ZONE  TRACED  BY  IN  SITU 
RADON-222  FLUX  MEASUREMENTS, 

North  Carolina  Univ.  at  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field  2K. 

W81-05185 

AVOIDANCE  OF  DREDGE  SPOIL  BY  HER- 
RING (CLUPEA  HARENGUS  HARENGUS), 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

D.  W.  Johnston,  and  d.  J.  Wildish. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  3,  p  307-314,  March,  1981. 

1  Fig,  6  Tab,  9  Ref 

Descriptors:  'Dredging,  'Suspended  sediments, 
•Fish  behavior,  Herring.  Sediments,  *Estuaries. 
Water  pollution  effects,  Miramichi  estuary,  *New 
Brunswick. 


The  effects  of  a  proposed  dredging  operation  in 
the  Miramichi  estuary,  New  Brunswick,  on  juve- 
nile herring  were  studied  in  sediment  avoidance 
experiments.  The  poorly  sorted  sediment  contained 
3.33%  organic  carbon.  Avoidance  thresholds  were 
as  follows:  suspended  sediment,  9-12  mg  per  liter; 
suspended  cellulose  particles,  14-16  mg  per  hter; 
and,  contrary  to  expectation,  sediment  with  soluble 
organic  compounds  removed,  4.8  mg  per  liter 
Although  herring  were  found  to  have  a  visual 
perception  limit  of  0.00029  lux  of  white  light,  fish 
in  this  experiment  had  a  partial  inhibition  of  avoid- 
ance behavior  at  the  lowest  light  level  tested,  0.4 
lux  (sediment  concentration  9.3-12.7  mg  per  liter)_ 
Red  light  masked  the  avoidance  response.  At  9.5 
mg  per  liter  and  43.0  lux,  white  light  avoidance 
was  22%  and  red  light,  6%.  (Cassar-FRC) 
W81-05211 


GRAZING  OF  ACARTIA  HUDSONICA  (A. 
CLAUSI)  ON  SKELETONEMA  COSTATUM  IN 
NARRAGANSETT  BAY  (USA):  INFLUENCE  OF 
FOOD  CONCENTRATION  AND  TEMPERA- 
TURE, ^  , 
Rhode  Island  Univ.,  Kingston.  Oceanography 
Graduate  School. 

Marine  Bio'logy,  Vol  60,  No  2/3,  p  101-113,  1980.  8 
Fig,  7  Tab,  67  Ref. 

Descriptors:  *Orazing,  *Zooplankton,  'Thermal 
stress,  Microorganisms,  Estuaries,  Eutrophication, 
•Narragansett  Bay,  Temperature  effects,  Phyto- 
plankton,  Aquatic  plants.  Plankton. 

This  study  examines  the  effects  of  cell  concentra- 
tions and  temperature  on  the  grazing  of  Skeleton- 
ema  costatum  by  thermally  acclimated  adult  Acar- 
tia  hudsonica  during  the  spring  of  1976.  The  influ- 
ence of  grazing  on   S.   costatum   populations  in 
Narragansett  Bay  during  1972  through  1977  is  also 
estimated.  It  was  noted  that  the  increase  in  tem- 
perature  throughout   the  spring   in   Narragansett 
Bay  had  a  major  influence  on  grazing  rates.  The 
increase  in  maximum  filtration  rate  with  tempera- 
ture was  also  indicated  by  the  significant  differ- 
ences in  the  initial  slopes  of  the  ingestion  curve  at 
different  temperatures.  At  higher  food  concentra- 
tions, the  maximum  ingestion  rate,  which  is  prob- 
ably determined  by  the  maximum  rate  of  digestion 
and  assimilation,  also  increased  significantly  with 
the    temperature    increases.    Depressed    filtration 
rates  were  noted  about  16  degrees  C,  indicating  the 
effect  of  thermal  stress  at  the  upper  end  of  the 
temperature  range.  During  the  winter  and  early 
spring  the  study  showed  that  usually  less  than  5% 
of  the  standing  crop  was  consumed  daily.  A  phyto- 
plankton  growth  rate  of  only  0.1  division  per  day 
would   be   sufficient   to   maintain   the   population 
under  these  conditions.  The  importance  of  grazing 
increased  in  the  spring  with  increasing  tempera- 
ture. It  was  concluded  that  a  large  proportion  of 
the    primary    production    of    Narragansett    Bay 
during  the  winter  and  spring  is  either  utilized  by 
microzooplankton  or  the  benthos  or  washed  out  of 
the  Bay.  (Baker-FRC) 
W81-05224 

ON  THE  NUMERICAL  MODELING  OF  COHE- 
SIVE SEDIMENT  TRANSPORT, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  Hy- 
draulic Structures. 
P.  D.  Scarlatos. 

Journal  of  Hydraulic  Research,  Vol  19,  No  1,  p  61- 
68,  1981.  6  Fig,  12  Ref 

Descriptors:  *Numerical  analysis,  'Sediment  trans- 
port, 'Prediction,  Erosion,  Sediment  erosion,  Dep- 
osition, Sedimentation,  Finite  difference  methods. 
Mathematical  studies.  Mathematical  equations, 
'Estuaries.  Tides. 


Estuaries— Group  2L 

erosion  is  given  as  a  function  of  the  bed  shear 
stress  and  the  time,  while  the  rate  of  deposition  is 
given  as  a  function  of  the  bed  shear  stress,  the 
initial  undeposited  concentration,  and  the  time. 
The  governing  equation  is  solved  numerically, 
with  the  discretization  formed  according  to  a  finite 
differences  scheme.  The  validity  of  the  model  was 
verified  from  actual  field  data  for  the  Savannah, 
Georgia,  estuary,  which  is  a  very  comphcated 
system.  Parameters  which  need  to  be  calibrated  by 
field  measurements  before  the  model  is  used  in- 
clude the  dispersion  coefficient,  the  threshold 
value  of  the  bed  shear  stress  for  deposition,  the 
critical  value  of  the  bed  shear  stress  for  erosion, 
the  time  for  50  percent  deposition  of  the  deposita- 
ble  part  of  the  sediment,  the  standard  deviation, 
and  two  erosion  parameters.  Since  time  history  is 
important  in  the  computations,  special  attention 
must  be  given  to  the  boundary  and  initial  condi- 
tions. Information  on  the  velocities  and  the  heights 
of  the  tidal  hydrodynamics  field  of  the  estuary 
must  also  be  provided.  (CarroU-FRC) 
W81-05258 

AEROMONAS  HYDROPHILA:  ECOLOGY 
AND  TOXIGENICITY  OF  ISOLATES  FROM 
AN  ESTUARY. 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 

ology. 

J.  B.  Kaper,  H.  Lockman,  R.  R.  Colwell,  and  S. 

W.  Joseph. 

Journal  of  Applied  Bacteriology,  Vol  50,  No  2,  p 

359-377,  April,  1981.  1  Fig,  6  Tab,  81  Ref. 

Descriptors:  'Estuaries,  'Microorganisms, 
'Human  diseases,  Toxins,  'Bacteria,  Aeromonas 
hydrophila,  'Chesapeake  Bay,  Sediments,  Water 
analysis.  Seasonal  variation,  Temperature,  Toxic- 
ity, Public  health.  Distribution  patterns. 

The  major  objective  of  this  research  was  to  deter- 
mine the  distribution  of  Aeromonas  hydrophila  in 
the  estuarine  environment  and  to  examine  selected 
strains  for  toxigenicity,  in  order  to  assess  the  public 
health  significance  of  its  occurrence  in  the  environ- 
ment. Water  samples  were  collected  at  stations 
located  in  the  Chesapeake  Bay  between  May  1978 
and  April  1979.  The  upper  10  cm  of  sediment  was 
also  sampled.  A  hydrophila  was  isolated  from  sam- 
ples collected  at  nearly  every  station  included  in 
the  study  at  counts  ranging  from  less  than  0.3/1  to 
5000/ml  of  water  and  up  to  about  460/g  of  sedi- 
ment. Highest  counts  were  obtained  in  areas  where 
the  total  viable  counts  and  coliform  counts  were 
also  high.  A  distinct  seasonal  cycle  was  noted  for 
A.  hydrophila  in  the  Chesapeake  Bay.  Counts  for 
water  samples  decreased  from  autumn  to  winter 
and  rose  again  in  the  spring.  Population  in  sedi- 
ment samples  did  not  show  such  a  definite  seasonal 
shift  These  fluctuations  were  temperature  depend- 
ent Of  the  116  isolates  tested,  83  (71%)  demon- 
strated cytotoxicity  in  the  Y-1  cell  assay.  The 
public  health  aspects  of  A.  hydrophila  in  recre- 
ational waters  are  important,  as  the  role  of  water  in 
the  transmission  of  A.  hydrophila  has  been  repeat- 
edly demonstrated.  (Baker-FRC) 
W81-05275 

TIDALLY-INDUCED  RESIDUAL  CURRENTS 
IN  LONG  ISLAND  AND  BLOCK  ISLAND 
SOUNDS,  ^,       ,       , 

Naval  Underwater  Systems  Center,  New  London, 

CT. 

J.  P.  lanniello.  ,,  ,  ,,  x,    t 

Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  2, 
p  177-191,  1981.  6  Fig,  22  Ref 

Descriptors:  'Tidal  currents,  'Estuaries,  'Math- 
ematical models,  'Long  Island  Sound,  'Block 
Island  Sound.  Flow  channels.  Flow  characteristics, 
Water  currents.  Mathematical  studies.  Predictions. 


The  prediction  of  cohesive  sediment  movements 
under  the  action  of  tides  in  estuarine  systems  is  an 
important  factor  in  planning  and  design  affecting 
these  coastal  areas.  This  paper  discusses  the  devel- 
opment of  a  numerical  model  for  the  prediction  of 
fine  sediment  transport,  erosion,  and  deposition  in 
a  well-mixed  one-dimensional  estuary.  Special  at- 
tention is  given  to  the  improvement  of  the  simula- 
tion of  the  source  and  sink  terms.  The  rate  of 


The  contribution  of  steady  currents  driven  solely 
by  the  non-linear  interactions  of  the  first  order 
tides  to  the  estuarine  circulation  in  tidal  channels 
has  been  investigated  using  both  analytic  and  nu- 
merical models.  The  agreement  between  observed 
and  theoretically-predicted  non-hnearly-induced 
residual  currents  has  also  been  investigated.  The 
sensitivity  of  the  second  order  solution  to  model 
assumptions  when  realistic  bounds  are  placed  on 


13 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 


the  first  order  solution  was  examined.  The  non- 
linear theory  was  applied  to  the  Long  Island 
Sound-Block  Island  Sound  tidal  channel  in  order 
to  learn  about  the  estuarine  circulation  and  to  test 
the  validity  of  the  theory  by  comparing  observed 
and  theoretical  results.  Known  first  order  tidal 
properties  of  the  channel  were  matched  using  three 
different  models,  which  were  chosen  to  isolate  the 
effects  of  the  factors  potentially  controlling  the 
second  order  currents,  either  breadth,  depth,  or 
eddy  viscosity  variations.  The  residual  currents 
driven  by  these  first  order  models  were  found  to 
agree  within  a  factor  of  about  two,  indicating  that 
the  model  was  not  too  sensitive  to  properly  test 
these  parameters.  A  region  of  strong  surface  flow 
divergence  and  bottom  flow  convergence  centered 
at  a  sharp  constriction  in  the  channel  was  the 
outstanding  structural  feature  of  the  tidally-in- 
duced  residual  currents  predicted  for  the  Long 
Island  and  Block  Island  Sounds.  A  review  of  Eu- 
lerian  and  Lagrangian  observations  in  the  channel 
provided  indirect  support  for  the  theoretical  re- 
sults. (Carroll-FRC) 
W81-05287 


NUTRIENT  DISTRIBUTION  IN  AN  ESTUARY: 
EVIDENCE  OF  CHEMICAL  PRECIPITATION 
OF  DISSOLVED  SILICATE  AND  PHOSPHATE, 

Institute  for  Marine  Environmental  Research, 
Plymouth  (England). 

A.  W.  Morris,  A.  J.  Bale,  and  R.  J.  M.  Howland. 
Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  2 
p  205-216,  1981.  8  Fig,  1  Tab,  24  Ref 

Descriptors:  'Nutrients,  *Chemical  precipitation, 
♦Estuaries,  Phosphates,  Silicates,  *Great  Britain, 
Coastal  waters.  Nitrates,  Salinity,  Distribution  pat- 
terns. 

Although  there  is  considerable  experimental  evi- 
dence indicating  that  non-biological  reactions  may 
contribute  to  the  control  of  estuarine  silicate  and 
phosphate  distribution,  field  demonstrations  of 
non-conservative  nutrient  behavior  which  can  be 
attributed  unequivocally  to  such  reactions  are  lack- 
ing. This  paper  reports  the  results  of  continuous 
autoanalytical  recording  of  the  axial  distributions 
of  dissolved  nitrate,  silicate,  and  phosphate  in  the 
influent  freshwater  and  saline  waters  of  the  Tamar 
Estuary  in  south-west  Great  Britain.  Both  short- 
term  variability  and  seasonal  variability  in  the  dis- 
tributions were  assessed.  The  recordings  showed 
that,  while  nitrate  was  always  essentially  con- 
served throughout  the  upper  estuary,  the  silicate- 
salinity  and  phosphate-salinity  relationships  con- 
sistently indicated  a  non-biological  removal  of 
these  nutrients  within  the  low  salinity  range.  Due 
to  the  large  short-term  variability  and  rapid 
changes  in  turbidity,  it  was  not  possible  to  quantify 
the  degree  of  removal  precisely  nor  to  correlate 
this  with  changes  in  such  environmental  properties 
as  pH,  turbidity,  or  salinity.  (Carroll-FRC) 
W8 1-05289 


NITROGEN  FIXATION  IN  INTERTIDAL  EN- 
VIRONMENTS OF  THE  TEXAS  GULF  COAST, 

Texas  Univ.  at  Austin,  Port  Aransas.  Port  Aransas 
Marine  Lab. 

J.  W.  Gotto,  F.  R.  Tabita,  and  C.  van  Baalen. 
Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  2 
p  231-235,  1981.  2  Tab,  13  Ref 

Descriptors:  *Nitrogen  fixation,  'Intertidal  areas. 
Marine  algae,  Algae,  Estuaries,  *Gulf  of  Mexico, 
*Texas,  Sediments,  Coastal  waters. 

Although  high  rates  of  acetylene  reduction  had 
previously  been  measured  in  submerged  seagrass 
areas  of  the  Texas  Gulf  coast,  nitrogen  fixation  had 
not  been  reported  from  other  types  of  coastal 
environments  along  the  Gulf  of  Mexico.  This 
paper  reports  the  results  of  measurements  of  the  in 
situ  rates  of  acetylene  reduction  occurring  in  a 
variety  of  environments  characteristic  of  the  shal- 
low coastal  ecosystem  of  the  area.  Measurements 
were  performed  under  both  light  and  dark  condi- 
tions and  at  all  times  of  the  year.  The  data  demon- 
strate that  nitrogen-fixing  microorganisms  are  of 
widespread  occurrence  in  these  coastal  environ- 
ments and  that  nitrogen  fixation  can  be  shown  to 
take   place   in   situ   using   short-term   assays.   The 


reported  level  of  combined  nitrogen  supply  due  to 
fixation  in  the  algal  mat  samples  represents  a  sig- 
nificant  contribution   to   the  coastal   ecosystems. 
(Carroll-FRC) 
W8 1-05290 


MEASUREMENTS  OF  THE  SHORT-TERM 
STABILITY  OF  INTERSTITIAL  SALINITIES 
IN  SUBTIDAL  ESTUARINE  SEDIMENTS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy. 

P.  M.  Chapman. 

Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  1 
p  67-81.  1981.  13  Fig,  2  Tab,  24  Ref 

Descriptors:  'Interstitial  water,  *Salinity,  *Sedi- 
ments,  ♦Estuaries,  Diurnal  distribution.  Measure- 
ment techniques. 

Several  studies  have  investigated  the  interstitial 
salinities  of  sediments.  This  paper  examines  how 
the  rate  and  amount  of  surface  water  penetration 
varies  with  sediment  type  in  subtidal  estuarine 
sediments.  Salinity  variations  in  the  interstitial  and 
overlying  water  were  measured  both  in  diurnal 
field  studies  and  in  laboratory  penetration  experi- 
ments with  natural  cores  using  sediments  collected 
from  the  Eraser  River  estuary,  a  salt-wedge  estu- 
ary in  British  Columbia,  Canada.  Subtidal  meas- 
urements were  made  at  five  stations  in  the  estuary. 
The  in  situ  studies  indicated  that  the  interstitial 
salinities  of  sediments  containing  a  high  proportion 
of  silt  were  relatively  constant  despite  large  fluctu- 
ations in  water  column  salinities.  Interstitial  salini- 
ties in  sands,  on  the  other  hand,  closely  followed 
diurnal  salinity  variations  in  the  water  column.  The 
results  of  the  in  situ  and  laboratory  studies  showed 
that  the  rate  of  exchange  between  interstitial  and 
overlying  water  was  affected  by  three  major  fac- 
tors: the  substrate  type,  the  salinity  gradient  be- 
tween the  overlying  and  the  interstitial  waters,  and 
the  flow  rate.  Sediment  composition  is  the  single 
most  important  factor  which  should  be  monitored 
in  studies  of  the  temporal  or  spatial  variability  of 
interstitial  salinities.  (Carroll-FRC) 
W8 1-05291 


SOME  EFFECTS  OF  THE  DISCHARGE  OF 
CHLORINATED  SEWAGE,  FROM  A  SHORT 
SEA-OUTFALL,  ON  INTERTIDAL  MACRO- 
ORGANISMS, 

Welsh  Water  Authority,  Powys  (Wales).  Director- 
ate of  Scientific  Services. 

J.  R.  Wharfe,  B.  J.  Hutchings,  and  P.  E.  Jowett. 
Environmental  Pollution  (Series  A),  Vol  25,  No  1, 
p  9-17,  1981.  3  Fig,  4  Tab,  24  Ref 

Descriptors:  *Chlorination,  'Aquatic  life.  Sewage, 
Outfalls,  Wastewater  treatment,  Bacteria.  Estu- 
aries, Environmental  effects,  'Ecological  effects. 
Chlorinated  sewage  discharge. 

Results  are  presented  of  the  first  year  of  field  trials 
during  which  ecological  studies  were  undertaken 
in  the  vicinity  of  a  chlorinated  sewage  discharge. 
The  sewage  is  discharged  after  primary  treatment 
via  a  short  outfall  to  the  Loughor  Estuary.  During 
the  discharge  period  chlorine  concentrations  were 
adjusted  to  achieve  an  increased  kill  of  bacteria. 
Samples  were  taken  of  mussels,  winkles  and  F. 
vesiculosus.  Concentrations  of  halogenated  hydro- 
carbons were  measured  in  the  tissues  of  a  range  of 
organisms  collected  prior  to  chlorination,  two  and 
eight  weeks  after  chlorination  began  and  2  and  5 
months  after  chlorination  stopped.  No  detectable 
effect  was  noted  on  the  distribution  nor  abundance 
of  intertidal  organisms  due  to  the  chlorination  of 
the  sewage  discharge.  Tissue  residue  analysis  indi- 
cated an  accumulation  of  halogenated  short  chain 
hydrocarbons  during  the  discharge  period.  Five 
months  after  chlorination  had  stopped,  tissue  con- 
centrations were  similar  to  those  recorded  prior  to 
chlorination.  (Baker-FRC) 
W8 1-05294 


INLET  STABILITY  SOLUTIONS  FOR  TRIBU- 
TARY INFLOW  DISCUSSION, 

National  Inst,  of  Oceanography,  Panjim  (India). 
Div.  of  Ocean  Engineering. 
A.  J.  Mehta,  and  P.  Bruun. 


Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WWl,  p  36-38,  Feb- 
ruary, 1981.  1  Fig,  1  Ref 

Descriptors:  ♦Estuaries,  'Influent  streams,  'Math- 
ematical models.  Mathematical  studies.  Waves 
Rainfall  effects,  Runoff,  'India. 

An  equation  for  inlet  stability  for  tributary  inflow 
is  discussed.  The  equation  considers  fresh  water 
outflow,  which  makes  it  useful  for  the  stability 
evaluation  for  estuarine  entrances  such  as  Chandi- 
pur,  Kalingapatam,  Machilipatam,  Nizampatam, 
Ponnai,  and  others  on  the  peninsular  coast  of  India. 
In  India,  the  monsoon  climate  is  characterized  by 
comparatively  intense  wave  activity,  large  rates  of 
littoral  drift,  and  high  river  runoff  Some  values  for 
the  equation  for  these  areas  of  India  are  presented. 
They  cannot  be  verified  because  no  bathymetric 
measurements  are  available  for  the  monsoon 
months.  (See  W80-02339)  (Small-FRC) 
W81-05320 
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PROCESS  AND  AN  INSTALLATION  FOR  THE 
TREATMENT  OF  WATER, 

Eilandgebied    Curacao,    Willemstad    (Netherlands 

Antilles).  (Assignee). 

For  primary  bibliographic  entry  see  Field  5F. 

W81-O5085 


MORPHOLOGY  OF  AROMATIC  POLY  AMIDE 
TYPE  ASYMMETRIC  REVERSE  OSMOSIS 
MEMBRANES, 

Academia  Sinica,  Dalian  (China).  Dalian  Inst,  of 
Chemical  Physics. 

C.  Jiayan,  B.  Shuchun,  Z.  Xingda,  and  Z. 
Lingying. 

Desalination,  Vol  34,  No  1/2,  p  97-112,  July- 
August,  1980.  8  Fig,  1  Tab,  21  Ref 

Descriptors:  'Desalination,  'Reverse  osmosis, 
Membrane  processes.  Membranes,  Desalination  ap- 
paratus. 

This  paper  reports  the  results  of  combined  electron 
microscopic  and  optical  microscopic  observation 
of  aromatic  polyamide  membranes  prepared  by 
thermal  evaporation-gelation  techniques.  In  the 
majority  of  cases  the  samples  are  treated  by  the 
method  of  critical  point  drying  followed  by  obser- 
vation with  a  scanning  electron  microscope.  A 
micellar  structure  exists  within  the  dense  layers  of 
these  asymmetric  membranes  prepared  with  signifi- 
cant solvent  evaporation.  Various  types  of  defects 
have  been  noted  on  the  surfaces  of  some  parts  of 
such  membranes.  Due  to  the  use  of  different  mem- 
brane materials  and  preparation  techniques,  vari- 
ations exist  in  structure  in  the  cross-section  of  these 
membranes.  Reverse  osmosis  performance  was 
correlated  not  only  with  the  degree  of  densifica- 
tion  and  integrity  of  the  surface  layer,  but  also 
with  the  structure  of  the  cross-sections.  Prelimi- 
nary findings  concerning  the  influence  of  casting 
conditions  of  the  membranes  on  the  morphology 
are  discussed.  (Baker-FRC) 
W81-05193 


USE  OF  THIN  CHANNEL  SYSTEMS  FOR  UL- 
TRAFILTRATION AND  HYPERFILTRATION, 

Danish  Sugar  Corp.,  Nakskov.  Krifttenknisk  Lab. 
W.  K.  Nielsen,  and  R.  F.  Madsen. 
Desalination,   Vol   34,   No    1/2,   p    113-130,   July- 
August,  1980.  14  Fig,  6  Ref 

Descriptors:  'Filtration,  'Membranes,  'Design  cri- 
teria, 'Desalination,  Brackish  water,  Ultrafiltra- 
tion, Hyperfilitration,  Filters,  Membrane  processes. 

The  thin-channel  system  was  one  of  the  first  sys- 
tems developed  for  hyperfiltration.  Later,  a  thin- 
channel   system   with   short  channels  was  devel- 
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oped,  which  proved  to  be  excellent  for  hyperfiltra- 
tion  as  well  as  for  ultrafilitration.  Thin-channel 
systems  are  especially  suitable  for  concentration  at 
high  viscosities  and  high  dry-substance  contents, 
e.g.,  in  the  food  industry.  Efficiency  of  operation 
of  membrane  filtration  systems  is  governed  by 
design  criteria  such  as  conditions  on  the  permeate 
side,  membrane  selection,  visual  inspection  of 
membranes  to  ascertain  need  for  replacement, 
design  of  the  flow  channel,  selection  of  pressure 
and  pressure  difference,  and  prevention  of  'dead 
areas'.  Theoretical  considerations  for  flow  channel 
dimensioning  have  proven  valuable  in  operation. 
New  membrane  types  are  being  developed  for 
specific  applications.  (Baker-FRC) 
W81-05214 


SELECTION  OF  MICROPOROUS  MEM- 
BRANES FOR  OPTIMUM  SEPARATIONS, 

Nuclepore  Corp.,  Pleasanton,  CA. 

H.  W.  Ballew,  and  M.  C.  Porter. 

Desalination,  Vol  34,  No  1/2,  p  3-9,  July- August, 

1980.  5  Ref. 

Descriptors:  'Desalination,  *Filters,  *Membrane 
filters,  Screens,  Microenvironment,  Bacteria,  Phys- 
ical properties,  Chemical  properties. 

The  paper  compares  the  physical  structure,  chemi- 
cal resistance,  retention  and  other  performance 
characteristics  of  two  basic  types  of  microporous 
membranes  commercially  available,  the  screen 
type  and  the  depth  type.  In  order  to  achieve  opti- 
mum results,  the  user  must  carefully  consider  all 
aspects  of  the  separation  procedure  before  select- 
ing which  type  of  membrane  to  employ.  The  most 
obvious  structural  difference  in  the  two  types  is  the 
pore  structure  -  one  is  a  screen  and  the  other  an 
absolute  media  possessing  characteristics  of  both  a 
screen  and  a  depth  media.  As  the  tortuous  pore 
membrane  has  much  larger  available  surface  area, 
it  will  in  general  hold  a  higher  dirt  load  and 
therefore  offer  more  throughput  than  the  screen 
membrane.  If,  however,  adsorption  or  absorption 
of  small  particles  out  of  the  filtrate  is  significant, 
one  would  choose  the  screen.  Both  membranes  are 
non-migrating.  The  screen  membrane  is  much 
stronger.  However,  the  pore  membrane  is  easier  to 
handle  than  the  thin  film  screen.  Most  nitrocellu- 
lose tortuous  pore  membranes  will  dissolve  in 
acids,  alcohols  and  bases.  Polycarbonate  screens 
have  excellent  chemical  resistance  to  acids  and 
alcohols,  but  dissolve  in  strong  bases  and  haloge- 
nated  hydrocarbons.  (Baker-FRC) 
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LABORATORY  EXPERIMENTS  WITH  HY- 
PERFILTRATION  MEMBRANES, 

Heidelberg       Univ.       (Germany).       Inst.       fer 
Angewandte  Physikalische  Chemie. 
W.  Schneider,  and  O.  Bauer. 
Desalination,    Vol    34,    No    1/2,    p    11-23,    July- 
August,  1980.  7  Fig,  2  Tab,  6  Ref. 

Descriptors:  'Desalination,  'Hyperfiltration, 
'Membrane  processes,  Mathematical  studies.  Lab- 
oratory tests.  Reverse  osmosis. 

Laboratory  tests  were  conducted  using  RO  mem- 
branes, with  the  aim  of  discussing  experimental 
results  not  covered  by  the  mathematical  relation- 
ships which  represent  the  operating  properties  of 
hyperfiltration  membranes.  The  knowledge  con- 
cerning hyperfiltration  processes  has  been  expand- 
ed by  this  analysis.  It  was  concluded  that  the 
concept  of  a  structured  membrane  does  not  differ 
essentially  from  other  models  of  an  imperfect  solu- 
tion diffusion  membrane.  However,  by  tracing  the 
separation  to  a  combined  action  of  the  chemical 
properties  process  is  transferred  from  the  surface 
of  the  membrane  into  its  interior.  Several  phenom- 
ena of  membrane  behavior  can  be  explained 
through  this  approach.  It  is  suggested  that,  in 
investigating  these  membrane  properties,  the 
excess  properties  which  are  considered  to  account 
for  the  model  of  action  of  a  hyperfiltration  mem- 
brane should  be  analyzed  rather  than  the  absolute 
amounts  of  transport  and  separation.  (Baker-FRC) 
W81-05216 


LOW  TEMPERATURES  AND  DISSOLVED 
GASES-  TWO  PROBLEMS  IN  SUBMARINE 
SEA  WATER  DESALINATION, 

Munich  Univ.  (Germany,  F.R.).  Dept.  of  Chemical 
Engineering. 
M.  Hampe. 

Desalination,  Vol  34,  No  1/2,  p  35-56,  July- 
August,  1980.  17  Fig,  4  Tab,  6  Ref. 

Descriptors:  'Reverse  osmosis,  'Desalination, 
'Seawater,  Brackish  water.  Saline  water.  Tem- 
perature, Water  temperature.  Dissolved  oxygen. 
Nitrogen,  Argon,  Carbon  dioxide,  'Membrane 
processes. 

In  efforts  to  expand  the  usefulness  of  reverse  osmo- 
sis for  sea  water  desalination,  the  degree  of  perme- 
ability for  water  and  the  degree  of  rejection  for  the 
dissolved  salts  were  investigated  as  they  relate  to 
temperature  and  depth  of  the  sea.  The  gases  dis- 
solved in  sea  water  were  also  investigated  as  they 
permeate  the  membranes.  Their  influence  on  de- 
salination behavior  was  studied  with  special  refer- 
ence to  the  water  throughput.  Four  different  types 
of  CTA  membranes  were  studied  regarding  their 
rejections  for  sodium,  potassium,  magnesium  and 
calcium,  sulfate,  chloride,  total  carbon  dioxide, 
argon,  oxygen,  and  nitrogen,  as  well  as  then- 
volume  fluxes  in  the  temperature  range  of  0-20  C. 
In  general  the  rejection  of  salt  decreased  with 
increasing  temperature,  while  volume  fluxes  in- 
creased linearly  with  temperature  increases. 
Volume  fluxes  were  only  slightly  dependent  on 
pressure  at  temperatures  ranging  from  0-5  C,  but 
this  dependence  increases  with  a  different  slope 
depending  on  the  pressure  level  when  the  tempera- 
ture is  raised.  The  formation  of  polymer  water 
networks  at  low  temperatures  is  discussed  in  an 
effort  to  explain  these  findings.  Ionic  constituents 
of  sea  water  are  rejected.  Carbon  dioxide  is  reject- 
ed at  95%.  (Baker-FRC) 
W81-05217 

EVALUATION  OF  AN  ION  EXCHANGE 
SYSTEM  REGENERATED  WITH  SEAWATER 
FOR  THE  INCREASE  OF  PRODUCT  RECOV- 
ERY OF  REVERSE  OSMOSIS  BRACKISH 
WATER  PLANT, 

Mekorot  Water  Ltd.,  Tel-Aviv  (Israel). 
M.  Wilf,  M.  Konstantin,  and  A.  Chencinsky. 
Desalination,  Vol  34,  No  3,  p  189-197,  September, 
1980.  2  Fig,  2  Tab,  7  Ref 

Descriptors:  'Ion  exchange,  'Desalination, 
'Seawater,  Brackish  water.  Reverse  osmosis,  Eco- 
nomic aspects.  Calcium,  Water  treatment. 

The  feasibility  of  ion  exchange  softening  of  reject 
from  a  reverse  osmosis  brackish  water  desalting 
program,  using  seawater  as  a  regenerant,  was 
tested  in  a  pilot  plant  on  the  Red  Sea  shore.  The 
pilot  plant  consisted  of  a  storage  tank  for  the 
reverse  osmosis  reject  stream,  a  pump,  and  an  ion 
exchange  column  containing  45  liters  of  strong 
acid  cation  exchange  resin.  The  experimental  re- 
sults showed  that  the  calcium  concentration  in  the 
reject  was  reduced  from  1,400  parts  per  million  to 
a  level  enabling  further  reverse  osmosis  desalting 
of  the  softened  reject  at  50  percent  product  recov- 
ery. A  preliminary  economic  evaluation  indicates 
that  ion  exchange  pretreatment  of  the  reject  fol- 
lowed by  reverse  osmosis  desalting  should  produce 
less  expensive  drinking  water  than  could  be  ob- 
tained from  an  equivalent  reverse  osmosis  seawater 
desalination  system.  This  ion  exchange  pretreat- 
ment system  is  limited  to  coastal  locations  only, 
(Carroll-FRC) 
W81-05218 


Descriptors:  'Patents,  'Water  wells,  'Cleaning, 
'Repairing,  Irrigation  wells,  Water  supply.  Equip- 
ment, Well  filters.  Zone  of  saturation. 

A  device  for  cleaning,  widening  and  repairing  of 
wells  comprises  a  pipe  for  supplying,  through  a 
valve,  compressed-air  into  the  well  and  a  water 
and  air  discharge  pipe  coaxially  surrounding  the 
air  supply  pipe  and  terminating  at  its  upper  end 
with  a  bell  airtightly  welded  to  the  periphery  of 
the  air  supply  pipe.  The  water  and  air  discharge 
pipe  at  its  upper  part  has  a  first  port  connecting 
with  a  water  discharge  pipe  through  a  valve  and  a 
second  port  connnecting  with  an  air  discharge  pipe 
through  another  valve.  A  head  surrounds  the 
upper  portion  of  the  water  and  air  discharge  pipe 
and  at  its  upper  end  is  airtightly  welded  to  the 
periphery  of  the  water  and  air  discharge  pipe,  and 
at  its  lower  end  terminated  in  a  flange  detachably 
secured  to  the  upper  end  of  the  well-jacket.  The 
head  has  a  third  port  connecting  through  a  valve 
with  a  pipe  for  discharging  and  similar  purposes. 
Moreover,  there  are  provided  two  annular  rubber 
diaphragms  for  defining  in  the  depth  of  the  well 
the  zone  in  which  the  compressed-air  has  to  be 
blown  for  widening  the  well  and  other  elements  to 
remove  deposits,  stones  and  putrid  waters.  An- 
other device  is  provided  for  removal  of  the  pebble 
gravel  of  the  well-filter  and  earth  blocks  clogging 
the  well-filter.  (Sinha-OEIS) 
W8 1-05081 


3B.  Water  Yield  Improvement 


DEVICE  FOR  CLEANING,  WIDENING  AND 
REPAIRING  WELLS  OF  DRINKING  WATER 
AND  IRRIGATION  WATER, 

C  F.  Levoni,  and  G.  P.  Levoni. 
U.S.   Patent  No  4.223,724,    14  p,  9  Fig.    13   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  4,  p  1316,  September  23,  1980. 


THE  IMPACTS  OF  CATCHMENT  AFFORES- 
TATION ON  WATER  SUPPLY  INTERESTS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-05248 

3C.  Use  Of  Water  Of  Impaired 
Quality 

HUMAN  ENTERIC  VIRUS  SURVIVAL  IN  SOIL 
FOLLOWING  IRRIGATION  WITH  SEWAGE 
PLANT  EFFLUENTS, 

Texas  Univ.  at  San  Antonio.  Center  for  Applied 
Research  and  Technology. 
B.  P.  Sagik,  B.  E.  Moore,  and  C.  A.  Sorber. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-207426, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/1-80-004,  June,  1980.  152  p,  20  Fig,  58  Tab,  71 
Ref,  2  Append. 

Descriptors:  'Land  disposal,  'Wastewater  irriga- 
tion, 'Enteroviruses,  'Groundwater  pollution, 
'Conforms,  Bacteria,  Bacteriophage,  Public 
health.  Effluents,  Public  health. 

Sewage  treatment  removes  many  but  not  all  vir- 
uses from  the  effluent.  Therefore,  a  knowledge  of 
the  survival  and  fate  of  these  viruses  is  important 
in  assessing  the  health  risk  to  farm  workers  and 
consumers  of  food  crops  and  ground  water  in  areas 
where  domestic  wastes  are  applied  to  the  land.  The 
wastewater  treatment  processes  at  Kerrville  and 
Uvalde,  Texas,  were  evaluated  in  terms  of  their 
efficacy  in  reducing  human  enteric  viruses.  Enteric 
viruses  were  reduced  by  greater  than  99%  at  Kerr- 
ville and  at  least  99%  at  Uvalde.  These  waters  are 
used  for  irrigation  without  disinfection.  Soil  sam- 
ples at  both  application  sites  yielded  fecal  coli- 
forms  and  bacteriophages.  In  addition,  two  con- 
firmed enterovirus  isolations  were  made  at  the 
Kerrville  site.  Lysimeters  placed  at  1.5  ft,  2.0  ft, 
and  4  5  ft  depths  at  the  Kerrville  site  yielded  large 
numbers  of  bacteriophage  isolates.  Ten  lysimeter 
samples  yielded  a  total  of  29  confirmed  viral  iso- 
lates No  confirmed  virus  isolations  were  made 
from  any  of  the  monitoring  wells.  The  isolation  of 
enteroviruses  in  water  from  lysimeters  but  not 
ftom  the  monitoring  wells  suggests  that  depth  to 
groundwater  should  be  a  critical  factor  in  the 
selection  of  irrigation  sites.  From  data  developed 
in  this  study,  it  appears  that  a  depth  of  4.5  ft  is  not 
sufficient  for  effective  viral  attenuation  in  soils. 
(Moore-SRC) 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C— Use  Of  Water  Of  Impaired  Quality 


LONG-TERM  EFFECTS  OF  LAND  APPLICA- 
TION OF  DOMESTIC  WASTEWATER:  CAMA- 
RILLO,  CALIFORNIA,  IRRIGATION  SITE, 

Stone  (Ralph)  and  Co.,  Inc.,  Los  Angeles,  CA. 
R.  Stone,  and  J.  Rowlands. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-225733, 
Price  codes:  A13  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-080,  May,  1980.  280  p,  18  Fig,  36  Tab, 
186  Ref,  8  Append. 

Descriptors:  *Land  disposal,  'Wastewater  irriga- 
tion, 'Groundwater  pollution,  Pathogens,  Heavy 
metals.  Nutrients,  Salts,  Leachate,  Domestic 
wastes,  Effluent,  Crop  yields,  Coliforms. 

The  widespread  application  of  treated  wastewater 
for  irrigation  is  limited  primarily  by  uncertainties 
about  the  impacts  of  such  use.  In  addition  to  costs, 
there  is  concern  that  the  quality  of  our  foodstuffs, 
land  resources,  and  groundwater  resources  may  be 
partially  impaired  due  to  residual  contaminants 
present  in  the  treated  effluent.  In  order  to  assess 
the  long-term  impacts  on  crops,  soils  and  ground- 
water resulting  from  irrigation  with  secondary- 
treated  municipal  effluent,  test  and  control  sites  at 
Camarillo,  California  were  selected  as  case  studies 
for  comparisons.  Both  sites  produced  row  crops 
for  human  consumption  and  were  irrigated  primar- 
ily by  the  furrow  method.  The  test  site  had  been 
irrigated  with  effluent  and  the  control  site  had 
been  irrigated  with  conventional  water  for  at  least 
ten  years.  The  concentrations  of  pathogens,  nutri- 
ents, heavy  metals  and  salts  were  determined  in 
soils,  groundwater,  and  crops  from  the  test  and 
control  sites.  The  leachate,  at  the  50  and  100  cm 
depths,  from  the  test  site  generally  did  not  differ 
significantly  from  the  control  site  leachate.  Efflu- 
ent land  application  proved  an  effective  method  of 
attenuating  total  organic  carbon  and  phosphates. 
Total  and  fecal  coliforms  were  effectively  attenuat- 
ed at  both  sites.  Water  quality  criteria  for  total 
dissolved  solids,  sulfate,  and  nitrate  were  exceeded 
in  test  site  monitoring  wells  essentially  100%  of  the 
time.  The  criteria  were  exceeded  at  various  times 
for  cadmium,  chromium,  and  lead.  The  crop  yield 
on  the  test  site  averaged  12%  greater  for  tomatoes, 
and  4%  greater  for  broccoli  than  on  the  control 
site  over  a  13  year  period.  The  net  profit  per 
hectare  on  identical  crops  grown  on  the  test  site 
exceeded  the  profits  for  the  control  site  by  an 
average  of  $278  for  tomatoes  and  $188  for  broc- 
coli. (Moore-SRC) 
W8 1-05045 


EFFECTS  OF  SLUDGE  IRRIGATION  ON 
THREE  PACIFIC  NORTHWEST  FOREST 
SOILS, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-05051 


GUIDELINES  FOR  WATER  REFUSE, 

Camp,  Dresser  and  McKee  Inc.,  Boston,  MA. 
J.  F.  Donovan,  and  J.  E.  Bates. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I-105017. 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/8-80-036,  August,  1980.  115  p,  48  Fig,  12  Tab, 
74  Ref,  3  Append. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, 'Impaired  water  use,  Water  resources  devel- 
opment. Planning,  Recycling,  Public  participation. 
Economic  aspects,  Water  pollution  control.  Legal 
aspects.  Marketing,  Water  conservation. 

In  order  to  increase  interest  in  and  assist  implemen- 
tation of  wastewater  reuse  for  nonpotable  pur- 
poses, guidelines  have  been  developed  to  make 
water  managers  and  resource  planners  aware  of 
proven  reuse  possibilities.  Perceived  benefits  in 
water  reuse  include:  conservation  of  water;  recy- 
cling of  nutrients,;  practical  cost  and  energy  sav- 
ings; reduction  in  the  discharge  of  pollutants;  real- 
ization of  other  public  priorities  such  as  preserva- 
tion of  open  space  for  aesthetic  and  recreation 
value;  and  encouragement  of  industrial  recycling. 


Following  a  step-by-step  approach  provided  in  the 
guidelines,  the  water  manager  and  resource  plan- 
ner can  address  the  principle  areas  of  concern  in 
water  reuse  programs,  including  technology,  eco- 
nomics, legal  issues,  institutional  arrangements, 
markets,  and  public  information.  Case  histories 
provide  insight  into  actual  reuse  experience.  Poten- 
tial markets  for  reclaimed  water  include:  ground- 
water recharge;  recreation;  environmental  en- 
hancement; crop  irrigation;  commercial  nurseries; 
commercial  aquaculture;  landscape  irrigation;  fire 
protection;  air  conditioning;  toilet-flushing;  indus- 
trial cooling;  boiler-feed;  process  water;  and  con- 
struction uses.  (Moore-SRC) 
W8 1-05060 


THE  EFFECTS  OF  DIFFERENT 

MAGNESIUM:CALCIUM  RATIOS  AND 
SODIUM  ADSORPTION  RATIO  VALUES  OF 
LEACHING  WATER  ON  THE  PROPERTIES 
OF  CALCAREOUS  VERSUS  NONCALCAR- 
EOUS  SOILS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  2K. 
W81-05188 


TREATMENT  PROCESSES  TO  MEET  WATER 
REUSE  REQUIREMENTS, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 

For  primary  bibliographic   entry   see   Field   5D. 
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WATER  REUSE-LEARNING  ABOUT  THE  EU- 
ROPEAN EXPERIENCE, 

For  primary   bibliographic   entry   see   Field   5D 
W81-05195 


THE  PREPARATION  OF  SEWAGE  SLUDGES 
OF  CONTROLLED  METAL  CONTENT  FOR 
EXPERIMENTAL  PURPOSES, 

Water  Research  Center,  Herts  (England). 
R.  D.  Davis,  and  C.  H.  Carlton-Smith. 
Environmental  Pollution,  (Series  B),  Vol  2,  No  3, 
p  167-177,  1981.  6  Fig,  12  Ref 

Descriptors:  'Sludge,  'Enrichment,  'Agriculture, 
'Metals,  Heavy  metals.  Plants,  Cadmium,  Nickel, 
Zinc,  Copper,  Nutrients,  Land  disposal. 

A  method  of  producing  experimental  sludges  of 
controlled  metal  content  by  the  pilot-scale  treat- 
ment of  metal-enriched  sewage  is  described.  Tests 
comparing  the  chemical  extractability  and  avail- 
ability to  plants  of  metals  in  the  experimental 
sludge  with  the  same  properties  of  metals  in 
sludges  collected  from  sewage-treatment  works 
would  indicate  whether  use  of  the  experimental 
sludges  in  agricultural  trials  was  justified.  Sludge 
was  prepared  by  a  batch  process  which  produced  a 
cosettled  or  mixed  sludge.  The  comparatively  low 
suspended  solids  content  of  the  crude  sewage  was 
increased  by  the  addition  of  crude,  domestic  sludge 
with  a  dry  solids  content  of  5%.  Thus  15  liters  of 
4.5%  sludge  could  be  produced  from  500  liters  of 
enriched  crude  sewage.  Sludges  were  prepared 
from  sewage  enriched  with  the  acetate,  chloride, 
sulfate  or  sulfide  of  cadmium  or  zinc  and  the 
sulfates  of  copper  and  nickel.  Although  the  tests 
with  chemical  extractants  provided  useful  evidence 
concerning  forms  of  metals  in  sludges  and  sludge- 
soil  mixtures,  full  examination  of  the  availability  of 
metals  to  crops  requires  plant  tissue  analysis. 
(Baker-FRC) 
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EFFECT  OF  WASTEWATER  IRRIGATION 
AND  LEACHING  PERCENTAGE  ON  SOIL 
AND  GROUND  WATER  CHEMISTRY. 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Research  Station. 

J.  B.  Bole,  J.  M.  Carefoot,  C.  Chang,  and  M. 

Oosterveld. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

177-183,  April- June,  1981.  7  Tab,  15  Ref 

Descriptors:  'Wastewater  irrigation,  'Ground- 
water pollution,  'Soil  chemistry,  Leaching,  Crop 
production.  Salts,  Salinity,  Municipal  wastes,  Im- 
paired water  use. 


The  effect  of  leaching  percentages  on  soil  and 
groundwater  chemistry  was  investigated  during  six 
years  of  experimental  irrigation  with  municipal 
wastewater.  The  crops  were  reed  canary  grass, 
alfalfa,  and  fallow.  The  municipal  wastewater  con- 
tained about  1300  mg/liter  of  salt,  largely  sulfates 
and  bicarbonates  of  sodium,  calcium,  and  magne- 
sium. During  the  first  two  years,  high  leaching 
percentage  rapidly  reduced  initial  high  salinity 
levels  in  the  soil  profile,  but  salinity  levels  in- 
creased during  the  last  four  years.  The  resultant 
salinity  levels  did  not  affect  crop  production.  The 
soil  under  alfalfa  had  the  highest  salinity,  while 
reed  canary  grass  and  fallow  had  lower  and  similar 
salinity.  In  the  final  year  of  the  investigation, 
leaching  percentage  values  were  lowest  for  alfalfa 
at  9.3  and  29.2%,  intermediate  for  reed  canary 
grass  at  17.4  and  33.1%,  and  highest  for  fallow  at 
22.7  and  33.9%.  Leaching  percentages  were  esti- 
mated from  the  soluble  sodium  concentration  at 
the  90-  to  150-cm  depth  of  the  soil  profile.  (Small- 
FRC) 
W81-05274 


THE  PIPES  OF  AL'AIN. 

For  primary  bibliographic  entry  see  Field  5F. 
W8 1-05349 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


RESIDENTIAL  WATER  CONSERVATION, 

Colorado  Univ.,  Boulder.  Dept.  of  Civil  Engineer- 
ing. 

J.  E.  Flack. 

Journal  of  the  Water  Resources  Planning,  and 
Management  Division,  Processings  of  the  Ameri- 
can Society  of  Civil  entineers.  Vol.  107,  No  WRl, 
p  85-95,  March,  1981.  7  tab,  15  ref 

Descriptors:  'Water  conservation,  'Water 
demand,  'Water  consumption.  Pricing,  Domestic 
water.  Urban  planning.  Water  metering.  Water 
rates.  Water  reuse,  Flow  control. 

Increasing  raw  water  development  costs,  higher 
standards  for  treated  water,  and  scarcity  of  sup- 
plies have  forced  water  utilities  to  encourage  con- 
servation. Methods  of  reducing  water  consumption 
in  the  residential  sphere  are  structural  (metering, 
flow  control  devices,  recycling  systems,  reduced 
system-wide  pressure,  reuse  of  wastewater,  and 
changes  in  horticultural  particles);  operational 
(leakage  detection  and  repair  and  restricted  use); 
economic  (pricing  policy,  incentives,  penalties,  and 
demand  metering);  and  socio-political  (public  edu- 
cation, laws,  building  code  modifications).  These 
conservation  methods  affect  one  another  and  are 
not  strictly  additive.  Illustrations  of  these  interac- 
tions and  the  resulting  changes  in  water  consump- 
tion are  given  for  a  10,000  household  community. 
The  peak  day  to  average  day  ratios  remain  the 
same  under  conservation  programs.  When  demand 
drops,  prices  should  be  increased  to  prevent  a  loss 
of  revenue.  (Cassar-FRC) 
W81-05102 


IN  PURSUIT  OF  WATER  ECONOMY. 

National  Water  Council,  London  (Enland). 

R.  White. 

Water,  No  37,  p  2-4,  March,  1981. 

Descriptors:  'Water  conservation,  'Great  Britain, 
'Metropolitan  water  management,  'Water  man- 
agement, Conservation,  Economic  aspects.  Leak- 
age, Water  loss,  Water  conveyance,  Water  meter- 
ing. Water  use  efficiency.  Sanitary  wastewater, 
'Municipal  water.  Public  policy. 

Water  conservation  efforts  have  received  increased 
attention  from  the  water  industry  in  Great  Britain 
in  recent  years.  Although  British  consumers  do  not 
appear  to  be  conspicuously  wasteful  in  their  use  of 
water,  several  steps  to  improve  water  economy 
have  been  proposed  and  are  being  tested.  Normal 
water  economy  measures  should  be  designed  to 
influence  consumers  to  reduce  water  consumption 
without  decreasing  the  level  of  service,  in  such  a 
manner  that  savings  in  operating  and  capital  costs 
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are  greater  than  the  costs  of  implementing  the 
measures.  Social  costs  and  benefits  must  also  be 
considered.  Water  conservation  methods  which 
are  being  investigated  include  control  of  under- 
ground leakage  in  water  distribution  systems, 
water  metering,  reduction  of  the  amount  of  water 
used  to  flush  toilets,  reduction  of  the  water  con- 
sumption of  clothes  washers  and  dishwashers,  and 
increased  use  of  showers  and  spray  taps.  Current 
British  legislation  permits  water  authorities  to 
make  by-laws  to  prevent  waste,  undue  consump- 
tion, misuse,  or  contamination  of  water  supplied  by 
the  authorities.  These  by-laws  should  be  revised  to 
increase  the  emphasis  on  prevention  of  waste  and 
undue  consumption.  Possible  strengthening  of  the 
statutory  control  over  the  use  of  unsatisfactory 
water  fittings  should  be  investigated.  (Carroll- 
FRC) 
W8 1-05271 

3F.  Conservation  In  Agriculture 

OPTIMIZATION  OF  WATER  USE  FOR  FIELD 
CROP  PRODUCTION  IN  THE  UPPER  MID- 
WEST, ^ 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  ot  Ag- 
ricultural Engineering. 

P.  N.  Walker,  M.  D.  Thorne,  E.  C.  Benham,  and 
W.  b.  Goetsch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-246258, 
Price  codes:  ACM  in  paper  copy,  AOl  m  microfiche. 
Water  Resources  Center,  University  of  Illinois, 
Research  Report  No  159,  1981.  60  p,  20  Fig,  12 
Tab,  15  Ref  OWRT-B-120-ILL(4),  14-34-0001- 
9113. 

Descriptors:  'Water  use,  'Agriculture,  'Irrigation, 
Drainage,  Claypan,  Corn,  Soybeans,  •Illinois,  Mid- 
west, Soil  moisture,  *Crop  production.  Compari- 
son studies. 

This  project  investigated  combinations  of  both  irri- 
gation and  drainage  treatments  in  order  to  deter- 
mine the  best  water  management  practices  for  field 
crop  production  in  claypan  soils  in  the  upper  Mid- 
west. Four  vears  of  corn  and  one  year  of  soybean 
yield  data  from  forty  field  plots  are  presented.  The 
irrigation  treatments  were  sprinkler,  furrow,  and 
no  irrigation;  the  drainage  treatments  were  surface, 
subsurface,  surface  plus  subsurface,  and  no  drain- 
age. The  plots  were  located  on  a  claypan  soil  in 
south-central  Illinois.  Sprinkler  irrigation  was  pro- 
vided by  a  solid  set  system.  Furrow  irrigation  was 
done  with  gated   pipes.   The  plots  with   surface 
drainage  had  a  slope  of  0.5%;  the  others  were 
graded  level.  Subsurface  drainage  was  provided  by 
plastic   tubing  on   20-ft  centers.   Drainage   water 
from  the  plots  and  surrounding  areas  was  stored  in 
ponds  and  recycled  as  irrigation  water.  The  data 
indicate  average  corn  yield  increases  of  13  and  50 
bu/acre  due  to  drainage  and  irrigation,  respective- 
ly. Together,  they  act  synergistically  to  produce  an 
average  yield  increase  of  92  bu/acre.  This  syner- 
gistic yield  increase  provides  economic  impetus  to 
combining   irrigation   and   drainage   systems   and 
storing  drainage  water  in  ponds  or  lakes  for  later 
use  in  irrigation.  This  combination  will  have  the 
added   effect   of  conserving   water   resources,   of 
improving  water  use  efficiency  and  downstream 
water  quality,  and  of  lessening  downstream  flood- 
ing. 
W81-O50O1 


THE  ECONOMIC  OPPORTUNITY  TO  IRRI- 
GATE CORN  AND  SOYBEANS  ON  MIDWEST- 
ERN CLAYPAN  SOILS, 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

W.  L.  Miller,  R.  L.  Clouser,  P.  Eerhabor,  and  J. 
Sobek. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-246266. 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Technical  Report  No  93,  June.  1981.  44  p,  3  Fig, 
16  Tab,  6  Ref  OWRT-B-120-ILL(3). 

Descriptors:  'Irrigation,  'Claypan  soils,  'Irriga- 
tion economics,  'Corn,  'Soybeans,  Sprinkler  irri- 
gation, Irrigable  land.  Water  potential,  Irrigation 


practices.    Investment,    Discount    rates.    Rate    of 
return.  Comparison  studies. 

The  objectives  of  the  research  were  to  examine  the 
profitability  of  dryland  vs.  irrigated  corn  and  soy- 
bean production  on  claypan  soils.  This  comparison 
was  made  for  several  different  farm  sizes  and  for 
grain  farms  as  well  as  livestock  and  crop  mixed 
farming  situations.  The  results  of  this  analysis  show 
irrigation  on  claypan  soils  to  result  in  higher  net 
values  of  the  annual  discounted  cash  flows  for 
farms  of  different  sizes.  In  cases  where  80  acre,  160 
acre,  and  640  acre  farms  were  evaluated,  the  irri- 
gated systems  produced  higher  net  returns  to  labor 
and  management  than  did  the  dryland  operations. 
The  analysis  were  made  for  4  and  12  percent  rates 
of  discount,  and  the  relative  ranks  among  systems 
are  the  same  regardless  which  rate  is  used.  These 
results  indicate  a  potential  exists  for  irrigation  on 
small  and  medium  size  farms  in  claypan  areas.  The 
results  only  indicate  potential  because  each  farm 
situation   must   be   evaluated   on   its   own   merits 
taking  into  consideration  factors  such  as  the  dis- 
tance from  a  water  storage  pond  to  the  fields  to  be 
irrigated,  labor  availability  during  the  irrigation 
season  and  access  to  capital  to  finance  irrigation 
investments.  The  results  indicate  it  appears  to  be 
worthwhile  for  the  individual  farmer  operating  on 
claypan   soils   to   evaluate   irrigation   along   with 
other  alternative  capital  investments. 
W8 1-05002 

AUTOMATION  OF  SURFACE  IRRIGATION:  15 
YEARS  OF  USDA  RESEARCH  AND  DEVELOP- 
MENT AT  FORT  COLLINS,  COLO., 

Science  and  Education  Administration,  Fort  Col- 
lins, CO.  _  , 
H  R  Haise,  E.  G.  Kruse,  and  H.  R.  Duke. 
Department  of  Agriculture  Production  Research 
Report  No  179,  February,  1981.  62  p,  54  Fig,  63 
Ref,  1  Append. 

Descriptors:  'Surface  irrigation,  'Automation, 
'Agricultural  engineering.  'Irrigation  engineering. 
Water  use.  Water  management.  Water  conserva- 
tion, Ditches,  Pipelines,  Flow  control,  Telemetry. 

Automated  irrigation  has  been  developed  as  a  re- 
sponse to  concern  for  improved  water  utilization, 
more    effective    water    management,    scarcity    of 
labor,  and  increasing  energy  costs,  in  succession 
over  the  years   1964  to   1979.  Irrigation  may  be 
automated   through   the  use  of  buried   pipelines, 
ditches,  and  gated  pipe  and  flumes,  each  of  which 
can  use  a  number  of  different  valves  and  flow 
controllers.  Automation  of  buried  pipelines  is  not 
widespread,  but  pneumatic  closures  are  being  used. 
Ditches  with  pipe  turnouts  may  be  controlled  at 
the  inlet  or  outlet  end.  Flow  in  ditches  may  be 
controlled  by  ditch  checks  and  jack-gate  turnouts. 
Problems    in    automating    surface    pipe    systems 
remain  to  be  overcome  but  it  is  expected   that 
automation  of  individual  gates  will  be  especially 
useful.   Control   of  the  system   may  be  by  tone 
telemetry  by  radio  or  by  wire,  mechanical  control- 
ler (hydraulic  and  pneumatic),  electromechanical 
controller  (wire)  and  solid  state  electronic  control- 
ler. The  most  recent  development  is  a  keyboard 
programmable  controller  capable  of  nearly  unlimit- 
ed selections  of  irrigated  blocks  and  sequences  for 
outlet  discharge  control.  Related  developments  in- 
clude: fluidic  diverters;  self-closing  and  regulating 
valves,  self-propelled  ditch  irrigators.  It  is  expect- 
ed   that    automation    of   irrigation    systems    will 
become  more  efficient  and  widespread.  (Brambley- 
SRC) 
W81-05038 

STATIONARY  DROP  OR  FIN  STREAM  IRRI- 
GATION SYSTEM  FOR  CITRUS  ORCHARDS, 
FRUIT-TREES,  VEGETABLES  AND  FODDER 
PLANTS, 

W.  La  Scala,  and  G.  Buttiglione. 
U  S  Patent  No  4,223,840,  6  p.  5  Fig.  6  Ref;  Official 
Gazette  of  the  United  States  Patent,  Vol  998.  No  4, 
p  1353.  September  23,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Distri- 
bution systems.  Applications  equipment.  Pipes.  Ir- 
rigation efficiency.  Irrigation  practices,  Orchards. 
Vegetable  crops.  Fodder,  Drop  irrigation  system. 


An  irrigation  system  for  trees,  vetegables,  fodder 
plants  and  the  like  has  a  feeding  network  including 
main  and  secondary  liquid  distribution  pipes,  verti- 
cal pipes  branched  off  the  distribution  pipes  and 
connected  substantially  horizontal  distribution 
tubes  located  above  ground.  Each  such  tube  ex- 
tends along  a  row  of  trees,  or,  in  absence  of  trees, 
at  predetermined  mutual  equal  distances  from 
other  tubes.  Each  horizontal  tube  mounts  liquid 
distribution  cases,  each  positioned  near  a  tree  or,  in 
absence  of  trees,  at  predetermined  mutual  dis- 
tances. Each  distribution  case  is  provided  with 
peripheral  radial  slots  through  which  pass  a  van- 
able  number  of  small  slightly  flexible,  downwardly 
depending  tubes  made  of  dark  plastic.  At  least 
some  of  the  small  tubes  have  their  outlet  orifices 
placed  at  a  predetermined  distance  above  ground. 
(Sinha-OEIS) 
W8 1-05077 


CORNER  WATERING  CIRCLE  MOVE, 

Pierce  Corp.,  Eugene,  OR.  (Assignee). 
R.  W.  Bleakney.  ^  ^.      ^  _,  , 

U.S.  Patent  No  4,223,839,  11  p,  10  Fig,  4  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  4,  p  1353,  September  23,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Appli- 
cation equipment,  *Sprinkler  irrigation,  Irngation 
practices.   Irrigation  efficiency.  Control  systems. 

A  corner  watering  circle  move  is  described  in 
which  a  line  move  and  sprinklers  are  stopped  when 
the  move  comes  to  a  corner  portion  of  a  field.  An 
end  section  of  the  move  is  then  swung  to  move 
coupling  member  into  coupled  engagement  with  a 
set  coupling  member.  Water  is  supplied  from  the 
line  through  the  coupling  members  to  set  sprin- 
klers in  the  corner  portion.  After  a  prederermined 
spinkhng  time,  the  line  is  cut  off  from  the  coupling 
sections,  the  sprinklers  on  the  line  are  started,  and 
the  end  section  is  backed  away  from  the  set  cou- 
pling member  to  a  position  aligned  with  the  rest  of 
the  line.  The  movable  coupling  member  is  offset 
from  the  set  coupling  member  and  the  line  move  is 
moved  to  the  next  corner  portion.  The  sprinklers 
on  the  line  have  differential  pressure  valve  actu- 
ated by  a  pilot  line  on  the  line  to  control  water 
supply  to  these  sprinklers.  (Sinha-OEIS) 
W81-05078 

SELF-FLUSHING,  CONSTANT  FLOW  EMIT- 
TER FOR  A  DRIP  IRRIGATION  SYSTEM, 

S.  Maria-Vittorio-Torrisi.  ,  „  r 

U  S.  Patent  No  4,223,838,  10  p,  10  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office. 
Vol  998,  No  4,  p  1352-1353.  September  23,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Application 
equipment.  Irrigation  practices,  Irrigation  efficient- 
ly, Irrigation  operation  and  maintenance.  Measure- 
ment, Drip  irrigation. 

An  improved  self-flushing,  constant  flow  emitter  is 
particulariy  suited  for  use  with  a  drip  irrigation 
system.  The  emitter  includes  an  internal  chamber 
having  a  discharge  orifice  and  a  resiliently  support- 
ed plunger  within  the  chamber  adapted  to  respond- 
ed to  pressure  changes  for  simultaneously  metering 
a  flow  of  water  through  the  orifice  and  dislodging 
foreign  matter  from  the  orifice.  One  embodiment 
of  the  invention  includes  a  spring-biased  plunger 
having  an  abrasive  surface  for  dislodging  scale 
while  another  includes  a  foreshortened  plunger 
supported  by  an  axially  deformed  annulus  charac- 
terized by  a  memory.  (Sinha-OEIS) 
W8 1-05079 

DOSED  DELIVERY  DEVICE  FOR  LIQUIDS, 
PARTICULARLY  FOR  DELIVERING  WATER 
TO  VEGETAL  CULTIVATIONS, 

Brevetti  Umbria  S.r.l.,  Perugia  (Italy).  (Assignee). 
L.  Gubbiotti.  ,     „  „  ^  ^„  .  , 

U  S.  Patent  No  4,223,837,  4  p,  4  Fig,  8  Ref;  Officia 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  4,  p  1352,  September  23,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Application 
equipment.  Irrigation  practices.  Irrigation  efficien- 
cy. Water  delivery. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


The  invention  relates  to  a  device  to  supply  con- 
stantly and  continuously  a  pre-fixed  amount  of 
water  to  a  vegetal  cultivation,  so  as  to  maintain  in 
the  cultivation  an  optimum  amount  of  moisture. 
The  purpose  of  the  invention  is  to  provide  a  device 
having  a  low  cost  and  simple  operation  and  capa- 
ble of  automatically  delivering  an  amount  of  water 
in  a  continuous  and  controlled  way.  The  device  is 
provided  with  a  reservior  or  tank  carried  by  a 
support,  a  floating  body  mounted  inside  the  reser- 
voir and  a  syphon  shaped  capillary,  one  end  of 
which  dips  into  the  water,  passes  through  the 
floating  body,  while  the  other  end  is  located  out- 
side in  order  to  deliver  the  water.  (Sinha-OEIS) 
W8 1-05080 


IRRIGATION  MACHINE, 

L.  J.  Melcher. 

U.S.  Patent  No  4,222,520,  11  p,  12  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  3,  p  91 1,  September  16,  1980. 

Descriptors:  'Patents,  *Irrigation  systems,  *Appli- 
cation  equipment,  Irrigation  efficiency.  Irrigation 
practices.    Irrigation   ditches.   Automatic   control. 

A  framework  mounted  on  wheels  to  follow  a  ditch 
path  carries  siphon  tubes  suspended  at  their  outer 
end  from  an  arm  pivotable  in  response  to  a  float 
detecting  the  water  level  in  the  ditch.  The  inner 
end  of  the  tubes  contain  water  impeller  blades 
mounted  on  a  common  shaft  through  all  tube 
heads,  retaining  the  heads  in  submerged  position  in 
the  ditch.  The  structure  supporting  the  outer  tube 
ends  is  spring  biased  to  raise  the  tubes,  and  each 
tube  has  a  flexible  mid-portion  and  a  water  trap  in 
the  outer  end.  A  silt  remover  agitator  is  mounted 
on  a  longitudinal  track  and  powered  to  move 
between  the  opposite  ends  of  the  framework  to 
entrain  silt  in  the  water  for  removal  by  the  siphon 
tubes.  A  wheel  trash  remover  at  the  upstream  end 
of  the  framework  is  self-powered  by  the  current  to 
catch  and  eject  debris  from  the  ditch  water,  and  a 
dam  at  the  downstream  end  of  the  framework 
retains  the  ditch  water  under  the  framework.  A 
clock  timer  controls  the  movement  of  the  frame- 
work at  fixed  intervals  by  actuating  an  electric 
drive  motor  that  also  turns  the  impeller  shaft  at  the 
conclusions  of  each  movement.  (Sinha-OEIS) 
W8 1-05086 


AN  INTERACTIVE  COMPUTERIZED  AID 
FOR  THE  DESIGN  OF  BRANCHING  IRRIGAT- 
ING NETWORKS. 

Technion-Israel    Inst,   of  Tech.,   Haifa.    Dept.   of 

Agricultural  Engineering. 

S.  Pleban,  and  I.  Amir. 

Transactions  of  the  ASAE,  Vol  24,  No  2,  p  358- 

361,  March-April,  1981.  1  Fig,  1  Tab,  5  Ref 

Descriptors:  'Computer  programs,  'Irrigation 
design,  'Network  design.  Capital  costs.  Pipes,  Op- 
erating costs. 

An  interactive  computer  program,  based  on  linear 
programming,  aids  irrigation  network  design  by 
determining  the  optimal  economical  combination 
of  two  opposing  factors:  the  cost  of  the  investment 
(pipes,  pumps,  etc.)  and  operating  costs  (labor  and 
energy).  The  program  is  designed  for  a  branching 
irrigation  network  with  a  single  source.  Required 
input  data  includes:  (1)  pipes-number,  length, 
Hazen  Williams  coefficient,  and  numbers  of  two 
nodes  at  the  beginning  and  end  of  each  pipe;  (2) 
nodes-number,  evaluation,  and  minimal  pressure 
head  for  proper  irrigation;  (3)  source-number,  ele- 
vation, and  curve  of  discharge  vs.  pressure  head; 
and  (4)  prices-pipes,  energy,  interest  rate,  and  life 
span  of  pipes.  The  output  includes  Line  No.,  opti- 
mal diameters  of  pipes,  length  of  pipe,  and  total 
annual  cost.  The  procedure  may  be  used  to  design 
a  new  network  and  can  be  modified  to  improve  an 
existing  network.  (Cassar-FRC) 
W81-05122 


REDUCING    FARM    DELIVERY    LOSSES    IN 
PAKISTAN. 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
W.  Clyma,  W.  D.  Kemper,  and  M.  M.  Ashraf 


Transactions  of  the  ASAE,  Vol  24,  No  2,  p  367- 
374,  March-April,  1981.  9  Tab,  22  Ref. 

Descriptors:  'Water  delivery,  'Irrigation  canals, 
'Channel  improvement,  Irrigation  efficiency. 
Water  loss.  Canals,  Open  channels,  'Pakistan, 
Canal  linings,  Ditch  linings.  Field  ditches.  Clean- 
ing, Maintenance,  Cost-benefit  analysis. 

Irrigation  delivery  systems  were  studied  in  the 
Punjab  Province  of  Pakistan.  The  following  physi- 
cal factors  influencing  water  delivery  were  consid- 
ered: flow  rate  (usually  unregulated),  cross  sections 
(great  variation,  many  too  rough  or  too  shallow), 
hydraulic  radius  (randomly  selected),  slope  (gener- 
ally very  small),  seepage  rate  (high  infiltration  in 
the  silty  loam,  banks  riddled  with  insect  and  rodent 
burrows),  roughness,  and  management  (poor  be- 
cause of  lack  of  knowledge  and  technical  assist- 
ance). Many  alternatives  were  examined.  Farmer 
clearing  and  maintenance  and  reconstruction  of 
earthen  channels  is  very  beneficial,  with  benefit: 
cost  ratios  of  2.9  to  17.6.  Total  system  improve- 
ments had  the  highest  ratios.  Brick-masonry  canal 
lining  is  not  economical.  Soil-cement  lining  is  not 
cost  effective  without  total  system  improvement. 
Side  lining  required  improvement  of  the  field 
ditches.  Land  leveling  is  valuable  when  combined 
with  side  lining.  (Cassar-FRC) 
W8 1-05 123 


IRRIGATED  CORN  YIELD  RESPONSE  TO 
WATER. 

Southwestern  Great  Plains  Research  Center,  Bush- 
land,  TX. 

J.  T.  Musick,  and  D.  A.  Dusek. 
Transactions  of  the  ASAE,  Vol  23,  No  1,  p  92-98, 
103,  January-February,  1980.  7  Fig,  3  Tab,  18  Ref. 

Descriptors:  'Irrigation,  'Corn,  'Crop  yield.  Agri- 
culture, Water  demand.  Irrigation  effects.  Irriga- 
tion efficiency,  Irrigation  practices.  Irrigation  re- 
quirements. Water  requirements. 

A  three  year  study  was  conducted  to  evaluate  corn 
yield  response  to  water  and  functional  relation- 
ships between  yield  and  seasonal  evapotranspira- 
tion  (ET).  Corn  was  grown  after  grain  sorghum  in 
1975  and  1976  and  after  fallow  in  1977.  A  6-cm 
irrigation  was  applied  to  emergence  in  1975  and  5.0 
cm  was  applied  in  1976  and  1977  to  ensure  uniform 
stands.  The  soil  profile  was  uniformly  dry  in  1976, 
and  a  15-cm  preplan!  irrigation  was  applied  for 
initial  wetting.  The  experiment  consisted  of  nine 
water  management-plant  stress  treatments  in  1975, 
15  in  1976,  and  14  in  1977.  The  seasonal  climate 
was  very  different  in  each  of  the  three  years. 
Seasonal  ET  under  treatments  irrigated  for  high 
yields  was  66.7  to  78.9  cm,  seasonal  irrigation 
water  requirements  were  40  com,  grain  yields  were 
9,250  to  10,850  kg/ha,  and  seasonal  water-use  effi- 
ciencies were  125  to  146  kg/ha-cm.  Water  deficits 
reduced  average  grain  yields  by  172  to  287  kg/ha- 
cm  and  average  seasonal  water-use  efficiencies  by 
67  to  94  percent  below  the  adequate  water-high 
yield  treatment.  The  threshold  seasonal  ET  for 
beginning  of  grain  yield  was  about  one-half  the 
seasonal  ET  for  high  yields.  The  relationship  of 
ET  and  grain  yield  was  compared  to  other  studies. 
Due  to  the  sensitivity  of  corn  to  plant-water  stress 
in  the  climate  of  relatively  high  evaporative 
demand  in  the  Southern  High  Plains,  it  was  con- 
cluded that  limited  irrigation  of  corn  should  not  be 
practiced.  (Baker-FRC) 
W81-05129 


STATISTICAL  ANALYSIS  OF  RESULTS  FROM 
IRRIGATION  EXPERIMENTS  USING  THE 
LINE-SOURCE  SPRINKLER  SYSTEM, 

Utah   Agricultural   Experimental   Station,   Logan. 

R.  J.  Hanks,  D.  V.  Sisson,  R.  L.  Hurst,  and  K.  G. 

Hubbard. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  4,  p  886-888,  July/August,  1980.  1  Fig,  2  Tab,  7 

Ref 

Descriptors:  'Statistical  analysis,  'Crop  yield, 
'Sprinkler  irrigation.  Irrigation  effects,  Irrigation 
practices.  Irrigation  water,  Mathematical  studies, 
Regression   analysis,   Wheat,   Data  interpretation. 


The  effect  of  several  crop  treatment  variables  and 
irrigation  on  crop  yield  and  other  characteristics 
was  examined  using  the  line-source  irrigation 
system.  The  system  permits  visual  observation  of 
some  irrigation  effects  while  requiring  a  minimum 
of  space.  Treatment  by  irrigation  interaction  and 
regular  treatment  effects  may  be  described  validly 
by  statistical  tests  when  replicate  treatments  are 
used  in  randomized  strips  at  right  angles  to  the 
sprinkler  line.  Since  the  amount  of  irrigation  is 
always  applied  systematically  with  no  randomiza- 
tion, no  statistical  test  exists  for  the  effect  of  irriga- 
tion level  on  yield.  It  is  not  necessary  to  assign  a 
probability  level  to  the  significance  of  irrigation 
effects  because  they  are  usually  large  and  obvious. 
Caution  should  be  exercised  in  interpreting  small 
differences  between  adjacent  irrigation  levels.  Bias 
may  occur  when  estimating  regressions  of  yield  on 
irrigation  levels  accomplished  through  systematic 
arrangement.  (Geiger-FRC) 
W81-05141 


DETERMINING  LEACHING  FRACTION 
FROM  FIELD  MEASUREMENTS  OF  SOIL 
ELECTRICAL  CONDUCTIVITY, 

Science  and  Education  Administration,  Riverside, 

CA.  Salinity  Lab. 

J.  D.  Rhoades. 

Agricultural  Water  Management,  Vol  3,  No  3,  p 

205-215,  1980/1981.  8  Fig,  1  Tab,  17  Ref 

Descriptors:  'Conductivity,  'Soils,  'Leaching, 
Measuring  instruments,  Sahnity,  Saline  soils.  Irri- 
gation, Mathematical  equations,  'Irrigation  effi- 
ciency. 

A  simple,  practical  method  of  inventorying  irriga- 
tion projects  for  on-farm  irrigation  efficiency  is 
needed  in  order  to  help  conserve  water.  Available 
water  balance  data  are  usually  not  suitable  for  such 
assessments  and  in  any  case  do  not  permit  evalua- 
tion of  field  variability.  The  four-electrode  method 
has  been  shown  to  provide  a  relatively  rapid,  inex- 
pensive means  to  measure  soil  electrical  conductiv- 
ity in  the  field.  The  theory  of  using  soil  electrical 
conductivity  to  determine  the  leaching  fraction 
(the  fraction  of  infiltrated  water  passing  the  root 
zone)  is  explained,  and  field  tests  validating  the 
theory  are  reported.  The  field  tests  demonstrated 
that  soil  electrical  conductivity  can  be  used  to 
determine  the  leaching  fraction  in  the  field,  pro- 
vided that  the  soil  is  at  steady  state,  the  chemical 
composition  of  the  irrigation  water  is  known,  the 
soil  water  content  is  at  or  near  field  capacity  at  or 
below  the  lower  extremity  of  its  root  zone  depth, 
and  the  relation  between  soil  electrical  conductiv- 
ity and  soil  water  electrical  conductivity  is  known 
fo  the  soil  type  of  that  depth  and  field.  (Carroll- 
FRC) 
W81-05252 


TRICKLE     IRRIGATION:     EMITTER     CLOG- 
GING AND  OTHER  FLOW  PROBLEMS, 

Science  and  Education  Administration,   Phoenix, 

AZ.  Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  8C. 

W81-05253 


SIMULATION  OF  WATER  FLOW  IN  THE 
SOIL  UNDER  SUB-SURFACE  TRICKLE  IRRI- 
GATION WITH  WATER  UPTAKE  BY  ROOTS, 

Ben-Gurion    Univ.    of    the    Negev,    Sde    Boker 

(Israel).  Inst,  for  Desert  Research. 

For   primary   bibliographic   entry   see   Field   2G. 

W81-05312 


DISTRIBUTION  OF  WATER  AND  SALT  IN 
SOIL  UNDER  TRICKLE  AND  POT  IRRIGA- 
TION REGIMES, 

Tehran   Univ.,   Karaj   (Iran),   Dept.   of  Irrigation 

Engineering. 

M.  H.  Alemi. 

Agricultural  Water  Management,  Vol  3,  No'  3,  p 

195-203,  1980/1981.  4  Tab,  17  Ref 

Descriptors:  'Trickle  irrigation,  'Subsurface  irri- 
gation, 'Soil  mechanics.  Water  distribution.  Salts, 
Irrigation,  Soils,  Solute  transport.  Water  transport, 
'Pot  irrigation.  Comparison  studies.  Arid  climates. 


18 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Groundwater  Management — Group  4B 


Trickling  irrigation  provides  a  relatively  efficient 
means  for  irrigating  crops  in  dry  parts  of  the 
worid.  An  understanding  of  the  displacement  of 
salts  by  water  during  irrigation  is  important  for 
increasing  the  efficiency  of  applied  fertilizers.  This 
study  investigated  the  distribution  of  water  and  salt 
in  an  air-dried  soil  from  a  vertical,  buried  elliptical 
pot  source  and  the  effect  of  redistribution  time  on 
the  distribution  of  salt  and  water  in  the  soil,  and 
compared  these  findings  with  those  obtained  from 
a  trickle  irrigation  source  for  equal  amounts  of 
water  and  salt  and  the  same  redistribution  time  in  a 
sandy  loam  soil.  Five  hundred  milliequivalents  of 
calcium  chloride  were  applied  to  the  soil  by  each 
method  and  were  later  leached  by  applying  50 
liters  of  tap  water.  Analysis  of  soil  samples  showed 
that  pot  irrigation  resulted  in  water  application  at 
the  rate  of  130  milliliters  per  hour  and  movement 
of  the  salt  to  a  radial  distance  of  41.5  centimeters  in 
390  hours.  Water  applied  at  a  rate  of  one  liter  per 
hour  by  the  trickle  irrigation  method  moved  the 
salt  42  centimeters  in  52.5  hours.  When  equal 
amounts  of  water  were  applied  by  each  system,  the 
salt  was  leached  further  in  the  profile  by  the  lower 
application  rate  of  the  pot.  At  the  end  of  infiltra- 
tion, salt  and  water  moved  to  almost  identical 
distances  laterally,  but  the  vertical  distance  of  the 
wetting  front  was  deeper  for  pot  irrigation.  After 
72  hours  of  redistribution,  the  wetted  volumes 
were  about  equal  for  the  two  irrigation  systems. 
Although  salt  was  transported  more  efficiently  to  a 
greater  distance  with  relatively  less  chloride  left  in 
the  inner  part  of  the  wetted  volume  by  the  slower 
application  of  the  pot  method,  trickle  irrigation, 
with  the  higher  flow  rate,  was  found  to  be  more 
efficient  for  salt  transport  when  the  infiltration 
time  was  considered.  (CarroU-FRC) 
W81-05313 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 

FLOW  ROUTING  IN  THE  SUSQUEHANNA 
RIVER  BASIN:  PART  IV-ROUTING  RESER- 
VOIR RELEASES  IN  THE  EASTERN  SUSQUE- 
HANNA RIVER  BASIN  IN  NEW  YORK  STATE, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

T.  J.  Zembrzuski,  Jr. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-221533, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-117,  1981.  31  p,  9  Fig,  6  Tab,  7  Ref. 

Descriptors:  *Flow  characteristics,  *Model  stud- 
ies, 'Routing,  'Reservoir  releases.  Regulated  flow, 
Streamflow,  Low  flow.  Evaluation,  'Pennsylva- 
nia, 'Susquehanna  River  basin,  'New  York,  Wa- 
veriy.   East   Sidney   Lake,   Whitney   Point   Lake. 

Flow-routing  models  for  six  reaches  of  major 
streams  in  the  eastern  Susquehanna  River  basin  in 
New  York  were  developed  and  used  to  trace  re- 
leases of  water  from  East  Sidney  Lake  and  Whit- 
ney Point  Lake  to  gaged  points  downstream.  Daily 
streamflow  during  1942-77  was  modeled  for  the 
following  reaches:  Susquehanna  River-Unadilla  to 
Conklin,  Conklin  to  Vestal,  and  Vestal  to  Waverly; 
Chenango  River-Sherburne  to  Greene,  and 
Greene  to  Chenango  Forks;  Tioughnioga  River- 
Cortland  to  Itaska.  The  models  were  developed 
with  convolution  techniques  and  were  based  on 
the  unit-response  method  of  flow  routing,  assum- 
ing the  diffusion  analogy  and  using  multilineariza- 
tion.  Overall  accuracy  of  the  models,  as  measured 
by  the  average  difference  between  observed  and 
simulated  daily  flows  over  the  base  period,  was 
within  the  stated  accuracy  of  published  gaging- 
station  records.  As  an  example  of  one  application 
of  the  models,  hypothetical  releases  from  East 
Sidney  Lake  and  Whitney  Point  Lake  during  low 
flow  were  traced  downstream  to  the  Waverly 
gaging  station  at  the  lower  end  of  the  area  studied. 
The  leading  edge  of  the  East  Sidney  release  ar- 


rived in  4  days,  and  the  full  release  arrived  in  6 
days.  The  leading  edge  of  the  Whitney  Point  re- 
lease arrived  in  1  day,  and  the  full  release  arrived 
in  3  days.  (USGS) 
W81-05014 

AQUATIC  WEED  HARVESTING  APPARATUS, 

M.  B.  Brown.  ,,   „  <• 

U.S.  Patent  No  4,222,217,  9  p,  9  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  3,  p  809,  September  16,  1980. 

Descriptors:  'Patents,  'Aquatic  weeds,  'Aquatic 
weed  control.  Equipment,  Water  hyacinth,  Chan- 
nel improvement,  Hydrilla. 

An  aquatic  weed  harvesting  apparatus  is  adapted 
to  provide  a  relatively  high  rate  of  harvesting,  and 
which  is  particularly  adapted  to  minimize  the  level 
of  hydrosoil  disturbance  during  harvesting  oper- 
ations. The  apparatus  is  provided  with  suction 
pumping  means  surrounding  by  an  enclosing  enve- 
lope to  reduce  the  level  of  water  turbulence  as 
water  and  aquatic  weeds  are  drawn  through  the 
envelope  and  into  the  pumping  means.  The  pump- 
ing means  comprises  as  a  centrifugal  pump  includ- 
ing a  housing  having  an  intake  port.  A  skimmer 
tray  extends  away  from  the  housing  and  the  intake 
port.  The  apparatus  is  mounted  on  either  a  mobile 
trailer,  or  on  a  floating  craft  so  that  the  pump 
housing  may  be  moved  upward  and  downward  to 
position  the  upper  rim  of  the  skimmer  tray  with 
only  the  first  few  inches  below  the  surface  of  the 
water  permitted  to  enter  the  intake  pori  of  the 
pump.  This  results  in  a  high  rate  of  intake  of  the 
water  hyacinths  which  customarily  float  on  the  top 
of  the  water,  while  restricting  the  amount  of  water 
taken  with  the  aquatic  weed.  For  use  in  harvesting 
hydrilla,  the  envelope  comprises  an  enclosing  tran- 
sition which  completely  surrounds  the  intake  port 
and  transcends  to  a  thin  slot  into  which  the  hy- 
drilla are  drawn.  Cutting  means  are  provided  adja- 
cent the  slot  to  sever  the  weeds  and  permit  the 
weeds  to  be  drawn  into  the  transition  and  pump. 
(Sinha-OEIS) 
W81-05087 

IMPROVED    HOURLY    RESERVOIR    OPER- 
ATION MODEL,  . 

California  Univ.,   Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
For  primary  bibliographic  entry  see  Field  6A. 
W8 1-05097 


THE  IMPACTS  OF  CATCHMENT  AFFORES- 
TATION ON  WATER  SUPPLY  INTERESTS, 

North  West  Water  Authority,  Warrington  (Eng- 
land). 

P.  D.  Walsh. 
Aqua,  No  4,  p  82-85,  April,  1980.  28  Ref 

Descriptors;  'Reforestation,  'Forest  management, 
'Water  supply,  Catchment  basins.  Lakes,  Reser- 
voir operation.  Water  storage.  Interception  loss, 
Evapotranspiration,  Earth  dams.  Dams,  Runoff, 
Water  loss,  Trees,  Rainfall,  Erosion  control,  Water 
pollution  control.  Fertilizers,  Pesticides,  Safety, 
Water  quality,  'Forest  hydrology,  Watershed 
management. 

Afforestation  in  reservoir  catchments  conflicts 
with  water  supply  management.  Studies  have 
shown  that  trees  prevent  some  precipitation  from 
reaching  a  reservoir  through  evapotranspiration 
and  interception  loss-on  the  order  of  13-21%  for  a 
catchment  which  is  75%  afforested.  Some  manage- 
ment practices  to  minimize  unfavorable  impact  on 
water  supplies  are:  (1)  minimize  plowing  for  plant- 
ing forest  trees,  (2)  use  semi-contour  techniques  to 
produce  a  steady,  controlled  runoff  and  drainage, 
avoiding  standing  water  in  ditches,  (3)  select  a  tree 
species  with  desirable  water  requirements  and  in- 
terception capacities,  (4)  direct  a  thinning  regime 
(early,  regular,  and  heavy)  toward  minimizing 
water  loss  and  erosion,  (5)  leave  stumps  to  stabilize 
soil,  (6)  regulate  use  of  fertilizers  and  pesticides, 
and  (7)  eliminate  trees  immediately  adjacent  to 
earth  dams  and  overflow  structures.  With  proper 
forest  management,  timber  production  and  water 
resources  may  be  compatible.  (Cassar-FRC) 
W81-05248 

4B.  Groundwater  Management 

WATER    RESOURCES    OF    THE    TERRACE 
AQUIFERS,  CENTRAL  LOUISIANA, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W81-05011 


ROLE  OF  TRENCH  BACKFILL  IN  SUBSUR- 
FACE DRAINAGE-A  REVIEW. 

Department  of  Agriculture,  Columbus,  OH,  Soil 

Drainage  Research  Unit. 

N.  R.  Fausey,  and  S.  S.  Hundal. 

Transactions  of  the  ASAE,  Vol  23,  No  5,  p  1197- 

1200,  October-November,  1980.  25  Ref. 

Descriptors:  'Subsurface  drainage,  'Drainage  en- 
gineering, 'Backfill,  'Excavation,  'Soil  types. 
Drainage,  Controlled  drainage.  Drainage  ditches. 
Drains,  Drainage  systems.  Drainage  practices, 
Earthwords,  Flow,  Permeability,  Permeability  co- 
efficient. 

The  role  of  trench  backfill  in  subsurface  drainage  is 
reviewed.  In  comparative  studies,  it  was  found  that 
backfilling  the  drain  trench  with  permeable  soil 
more  than  doubled  the  flow  into  the  drain.  The 
natural  hydraulic  conductivity  of  the  soil  used  in 
backfilling,  the  soil  moisture,  weather  conditions  at 
the  dme  of  trenching,  the  type  of  machinery  used 
for  excavation,  and  the  changes  within  the  strench 
zone  with  time  are  all  thought  to  influence  the 
performance  of  the  backfill.  Studies  of  trench 
backfill  in  subsurface  drainage  have  produced  a 
very  limited  amount  of  information  from  which 
general  conclusions  can  be  drawn,  because  the 
conditions  under  which  field  investigations  are 
conducted  are  often  difficult  to  establish.  The  theo- 
retical analyses  show  that  permeable  trench  back- 
fill increases  drainflow  rate  and  water  table  draw- 
down rate.  Information  comparing  trench  and 
plow-installed  drains  is  insufficient  to  determine 
which  is  more  efficient.  (Titus-FRC) 
W81-05126 


HYDROGEOLOGY  OF  THE  BUFFALO 
AQUIFER,  CLAY  AND  WILKIN  COUNTIES, 
WEST-CENTRAL  MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
R.  J.  Wolf. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-215519, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-4,  1981.  83  p,  39  Fig,  6  Tab,  37  Ref 

Descriptors:  'Geohydrology,  'Aquifers,  'Ground- 
water availability.  Wells,  Water  yield.  Hydraulic 
conductivity.  Infiltration,  Model  studies.  Water 
properties,  Model  studies.  Groundwater  move- 
ment. Recharge,  Surface-groundwater  relations. 
Water  quality,  'Minnesota,  Clay  County,  Wilkins 
County,  Buffalo  River. 

The  Buffalo  aquifer  is  the  principal  source  of 
ground-water  supplies  in  the  Moorhead,  Minnesota 
area.  The  aquifer  is  an  elongate  deposit  of  sand  and 
gravel,  which  locally  contains  water  under  con- 
fined conditions.  Although  the  Buffalo  aquifer  con- 
tains about  270  billion  gallons  of  water  in  storage, 
only  120  billion  gallons  could  be  withdrawn.  Larg- 
est well  yields  occur  along  the  deep  trough  in  the 
center  of  the  aquifer.  Induced  streambed  infiltra- 
tion may  be  possible  in  certain  areas  where  the 
stream  overlies  the  aquifer  and  where  the  interven- 
ing lake  sediments  are  thin  or  absent.  A  numerical 
model  constructed  for  aquifer  evaluation  has 
shown  that  a  considerable  amount  of  ground  water 
is  discharged  through  the  confining  bed  to  the 
stream  or  leaves  the  area  as  underflow  to  the  west. 
Water  from  the  Buffalo  aquifer  generally  is  very 
hard  and  of  the  calcium  bicarbonate  type.  The 
average  discharge  of  the  Buffalo  River  for  the  base 
period  1946-78  ranges  from  0.229  cubic  foot  per 
second  per  square  mile  near  Hawley  to  0.108  cubic 
foot  per  second  per  square  mile  at  Sabin.  Surface 
water   in   the   Buffalo   River   drainage   system   is 
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dominantly  a  calcium  bicarbonate  type  similar  to 
ground  water  of  the  area,  especially  at  low  flow  in 
the  upper  reaches  of  the  tributaries.  (USGS) 
W8I-05013 


SAFE  YIELD  IN  A  COASTAL  GROUNDWATER 
REGIME, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  of  Water 
Resources,  Hydrology  and  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2F. 
W81-05234 


ON  SUBSURFACE  DRAINAGE  OF  TRAN- 
SIENT RECHARGE, 

National  Geophysical   Research   Inst.   Hyderabad 

(India). 

R.  N.  Singh,  and  S.  N.  Rai. 

Journal  of  Hydrology,  Vol  48,  No  3/4,  p  303-311, 

November,  1980.  4  Fig,  16  Ref 

Descriptors:  *Mathematical  equations,  'Subsurface 
drainage,  'Irrigation  design,  Hydrologic  budget. 
Irrigation  ditches.  Drainage  patterns.  Differential 
equations,  Mathematical  studies.  Recharge, 
Groundwater  recharge. 

Mathematical  modeling  of  the  water  balance  of 
irrigated  lands  is  crucial  for  the  design  of  proper 
ditch  or  tile  drainage  pattern.  The  Boussinesq  para- 
bolic differential  equation  usually  used  to  approach 
this  problem  can  be  numerically  solved  for  various 
geometries  and  variation  laws  of  characteristic 
physical  parameters  of  the  drainare  system.  How- 
ever, the  provision  of  some  closed  form  solutions 
of  the  equation  increases  understanding  of  the 
physical  system  and  is  helpful  in  providing  checks 
on  the  numerical  models.  A  closed  form  solution  of 
the  equation  developed  by  Basak.was  limited  to 
the  case  of  steady  recharge.  This  paper  discusses  a 
closed  form  solution  of  the  equation  for  a  time- 
varying  recharge.  A  typical  numerical  example  is 
used  to  illustrate  the  salient  features  of  the  solution. 
The  water  table  profile  is  shown  to  be  a  function  of 
time  for  the  unit  value  of  a  non-dimensional  re- 
charge parameter,  whereas  it  was  time-independ- 
ent in  the  uniform  recharge  case.  (Carroll-FRC) 
W81-05308 


FACTORS  AFFECTING  COST  OPTIMISATION 
OF  GROUNDWATER  DEVELOPMENT 
SCHEMES  FOR  RIVER  REGULATION, 

Department  of  the  Environment,   Reading  (Eng- 
land). Central  Water  Planning  Unit. 
For  primary  bibliographic  entry  see  Field  6B. 
W81-05311 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


QUARTERLY  PROGRESS  REPORT;  NATION- 
WIDE URBAN  RUNOFF  PROGRAM. 

Environmental    Protection   Agency,    Washington, 
DC.  Water  Planning  Div. 

For   primary   bibliographic   entry   see   Field    5G. 
W8 1-05025 


HYDROLOGIC  IMPACTS  FROM  POTENTIAL 
COAL  STRIP  MINING  -  NORTHERN 
CHEYENE  RESERVATION, 

Northern  Cheyenne  Research  Project,  Lame  Deer, 
MT. 

W.  W  Woessner,  T.  J.  Osborne,  E.  L.  Heffern,  C. 
Andrews,  and  J.  Whiteman. 

Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S7-8 1-004,  March,  1981.  4  p. 

Descriptors:  'Strip  mines,  *Coal  mines,  'Water 
quality,  'Groundwater,  'Hydrologic  aspects,  Flow 
discharge.  Leaching,  Mine  spoils.  Water  pollution 
sources.  Salt  balance.  Groundwater  movement, 
•Baseline  studies.  Forecasting,  Environmental  ef- 
fects. 

Meteorological,  groundwater  and  surface  water 
monitoring  networks  were  established  to  evaluate 


the  occurrence,  quantity,  movement  and  quality  of 
the  water  resources  of  the  Northern  Cheyenne 
Indian  Reservation  in  order  to  assess  the  possible 
impacts  of  coal  strip  mining.  On  the  reservation 
there  is  a  complete  section  of  the  Tongue  River 
Member  of  the  Fort  Union  Formation  which  con- 
tains 1 1  major  coal  seams.  A  stacked  groundwater 
flow  system  exists  in  which  extensive  clinker  de- 
posits, thick  coal  seams,  channel  sandstones  and 
unconsolidated  alluvium  in  the  major  valleys  store 
and  transmit  the  major  portion  of  groundwater. 
Hydrologic  and  salt  balance  calculations  indicate 
that  in  the  Tongue  River  during  the  study  period, 
mean  discharge  increased  by  8%  and  dissolved 
solids  load  increased  by  6%.  In  that  part  of  Rose- 
bud Creek  within  the  Reservation,  mean  discharge 
increased  by  150%  and  the  dissolved  solids  load 
increased  by  39%.  Postulated  coal  strip  mining  at 
three  priority  study  sites  in  the  Tongue  River 
Valley,  high  central  divide  region  and  Rosebud 
Creek  Valley  would  have  impacts  on  local  surface 
water  and  groundwater  resources.  Water  quality 
degradation  from  the  leaching  of  spoils  would 
affect  the  quality  of  the  major  streams.  A  large 
percentage  of  the  leachable  constituents  in  mine 
spoils  would  be  removed  by  the  first  pore  volume 
of  spoil  recharge  and  groundwater  which  passes 
through  the  spoil.  Mining  all  strippable  reserves 
would  have  a  major  impact  on  the  regional 
groundwater  quality  and  a  significant  impact  on 
the  quality  of  the  Tongue  River.  Water  quality 
impacts  from  coal  strip  mining  would  last  for  hun- 
dreds of  years.  (Moore-SRC) 
W81-05031 


ENVIRONMENTAL  AND  ECONOMIC 

IMPACT  OF  AGRICULTURAL  LAND  USE 
CONVERSION;  AN  EVALUATION  METHOD- 
OLOGY, 

Georgia  Univ.,  Athens. 

F.  C.  White,  J.  E.  Hairston,  W.  N.  Musser,  H.  F. 

Perkins,  and  J.  F.  Reed. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB80-137185, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/5-80-002,  January,  1980.  127  p,  9  Fig,  21  Tab, 

119  Ref,  5  Append. 

Descriptors:  'Water  pollution  sources,  'Agricul- 
tural runoff,  'Land  use,  'Soil  erosion,  'Economic 
aspects,  Crop  production.  Sediment  load.  Nitro- 
gen, Phosphorus,  Soil  conservation.  Pesticides, 
Fertilizers,  Environmental  effects,  Land  use  con- 
version. 

Soil  Bank,  marginal,  and  submarginal  land  that  was 
formerly  not  in  cultivation  is  now  being  used  for 
crop  production.  A  methodology  was  developed 
for  evaluating  the  environmental  and  economic 
impacts  of  placing  such  land  in  crop  production. 
Environmental  impacts  were  measured  by  quanti- 
fying the  increased  environmental  loadings  of  sedi- 
ment, nitrogen  and  phosphorus  and  by  estimating 
the  potential  environmental  impact  of  pesticides. 
Economic  consequences  considered  include 
changes  in  net  farm  income  and  aggregate  impact 
on  the  state's  economy.  The  methodology  was 
applied  to  the  state  of  Georgia  for  the  period  1973- 
1976.  During  this  period  74.5  thousand  hectares  of 
marginal,  submarginal,  and  Soil  Bank  land  in  Geor- 
gia were  placed  in  crop  production.  The  pollutants 
generated  annually  from  each  hectare  of  this  land 
in  crop  production,  on  the  average,  are  estimated 
to  be  1 1.9  metric  tons  of  sediment,  8.1  kg  of 
nitrogen  loss,  and  10.5  kg  of  phosphorus  loss. 
Erosion  appears  to  be  a  key  factor  that  affects 
environmental  loadings  of  pollutants,  and  the  mag- 
nitude of  erosion  from  crop  production  activities 
on  marginal,  submarginal,  and  Soil  Bank  land  is 
generally  higher  than  on  land  classified  as  suitable 
for  cultivation.  Increasing  crop  acreage  has  sub- 
stantial beneficial  economic  impacts  that  must  be 
weighed  against  increased  environmental  loadings. 
Net  farm  income  increased  an  estimated  $61  per 
hectare  annually.  (Moore-SRC) 
W81-05053 


STATE     VARIABLE     MODEL     FOR     URBAN 
RAINFALL-RUNOFF  PROCESS, 

Nevada  Univ.  System,  Reno.  Dept.  of  Civil  Engi- 
neering. 


For  primary  bibliographic  entry  see  Field  2A. 
W8 1 -05 166 


EFFECT  OF  SURFACE  MINING  ON  STORM 
FLOW  AND  PEAK  FLOW  FROM  SIX  SMALL 
BASINS  IN  EASTERN  KENTUCKY, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

B.  A.  Bryan,  and  J.  D.  Hewlett. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  290-299, 
April,  1981.  7  Fig,  7  Tab,  17  Ref. 

Descriptors:  'Flood  discharge,  'Mining,  Flow, 
Storm  water.  Storm  runoff,  Small  watersheds. 
Coal  mining,  Surface  mining  effects.  Flow  rates, 
Streamflow,  'Kentucky. 

The  effects  of  surface  mining  were  investigated  on 
storm  flow  volumes  and  peak  flow  rates  from  six 
small  watersheds  in  Breathitt  County,  and  the  find- 
ings were  extended  to  Eastern  Kentucky.  The 
basins  studied  are  located  in  the  middle  of  the 
Eastern  Kentucky  Coal  Fields  extending  from  the 
Pottsville  Escarpment  in  the  west  to  the  state 
boundary  in  the  east.  Hydrological  records  from 
these  six  watersheds  were  analyzed.  Surface 
mining  did  not  appear  to  change  average  storm 
flow  volumes.  However,  average  peak  flows  were 
increased  by  36%.  Peak  flow  increases  were  noted 
only  during  the  summer.  Smaller  peak  flows  were 
doubled  after  surface  mining.  Moderate  flows  were 
increased  by  about  one  third.  Peak  flows  around 
100  csm  (cu  ft/sec/sq  mi)  were  largely  unaffected. 
Larger  peak  flows  may  have  been  reduced  by 
surface  mining.  Slight  reductions  were  suspected  in 
the  maximum  annual  storm  flows,  usually  occur- 
ring in  winter  or  spring.  No  time  trend  was  noted 
in  either  storm  flows  or  peak  flows  in  five  years  of 
postmining  record  keeping.  Surface  mining  is  not 
concluded  to  present  a  serious  floodwater  dis- 
charge problem.  (Baker-FRC) 
W8 1-05 167 


ANALYZING  URBANIZATION  IMPACTS  OF 
PENNSYLVANIA  FLOOD  PEAKS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 

D.  F.  Kibler,  D.  C.  Froelich,  and  G.  Aron. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  270-274, 
April,  1981.  3  Fig,  6  Tab,  11  Ref 

Descriptors:  'Flood  peak,  'Urbanization,  Effects, 
Flood  frequency.  Flood  forecasting.  Forecasting, 
Model  studies.  Simulation,  Watersheds,  Urban 
drainage,  Urban  hydrology.  Urban  watersheds. 

A  summary  is  presented  of  data  obtained  to  date 
from  studies  designed  to  analyze  urban  effects  on 
flood  frequency  in  Pennsylvania.  Two  approaches 
have  been  used  to  generate  much  of  the  data:  flood 
peak  regressions  for  selected  urban  basins  where 
sufficiently  long  records  are  available;  and  rainfall- 
runoff  simulation  by  distributed  model  using  multi- 
ple discrete  storms  from  the  period  of  record.  With 
regard  to  the  statistical  analysis  of  historical  flood 
data  for  urban  watersheds  in  Pennsylvania,  it  is 
clear  that  a  certain  nonhomogeneity  has  affected 
most  of  the  longer  term  records-either  through 
nonstationarity  in  the  occurrence  of  wet  and  dry 
years  or  through  the  pattern  of  urbanization  which 
has  occurred  progressively  throughout  the  period 
of  record.  It  is  doubtful  that  regression  techniques 
can  provide  any  significant  relationships  for  the 
impact  of  urbanization  on  the  flood  frequency 
curve.  Limited  rainfall-runoff  modeling  on  Abers 
and  Pickering  Creek  watersheds  indicated  that  sig- 
nificant increases  can  be  expected  in  the  mean 
annual  flood,  with  decreases  in  standard  deviation 
and  increases  in  skew  coefficients.  Use  of  multiple 
discrete  storm  events  is  a  practical  alternative. 
(Baker-FRC) 
W8 1-05 177 


STREAM  WATER  QUALITY  AS  INFLUENCED 
BY  LAND  USE  PATTERNS  IN  THE  KAKIOKA 
BASIN,  JAPAN, 

Tokyo  Univ.  (Japan).  Dept.  of  Botany. 

T.  Hirose,  and  N.  Kuramoto. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

184-188,  April-June,   1981.   1  Fig,  3  Tab,  27  Ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants— Group  5A 


Descriptors:  *AgricuIturaI  watersheds,  'Land  use, 
•Stream  pollution,  Phosphorus,  Nitrogen,  Water 
quality,  Cropland,  Kakioka  Basin,  'Japan. 

The  effect  of  land  use  patterns  on  the  inorganic  ion 
concentration  in  streamwater  in  the  agricultural 
area  of  the  Kakioka  Basin,  Japan,  was  investigated. 
Samples  were  collected  from  52  sites  and  were 
analyzed  for  ten  inorganic  ions:  N03-N,  NH4-N, 
P04-P,  K,  Na,  Ca,  Mg,  CI,  and  S04-S.  Land  use 
maps  were  used  to  determine  land  use  of  the 
drainage  areas  for  each  site.  Partial  correlations 
indicated  that  streamwater  quality  was  affected  by 
the  fraction  of  the  drainage  area  in  various  land 
uses.  There  was  no  correlation  between  the  drain- 
age area  and  ion  concentration  for  all  ions  except 
P04-P.  Concentrations  of  NH4-N,  Na,  and  S04-S 
were  correlated  with  the  fraction  in  croplands,  and 
the  concentrations  of  N03-N,  N02-N,  P04-P,  K, 
Ca,  Mg,  and  CI  were  correlated  with  the  fraction 
in  the  settlement  area.  First  and  second  canonical 
correlation  coefficients  were  highly  significant. 
The  first  canonical  variate  revealed  the  effect  of 
increasing  croplands  and  settlements  with  the  in- 
crease in  drainage  area,  and  the  second  variate 
revealed  the  different  effects  of  croplands  and  set- 
tlements on  the  streamwater  quality.  (Small-FRC) 
W81-05322 

4D.  Watershed  Protection 


Bay,  Lake  Michigan,  Michigan,  Comparison  stud- 
ies. 

Surficial  sediment  samples  were  collected  at  47 
stations  in  Little  Traverse  Bay,  Lake  Michigan,  to 
determine  the  geochemical  associations  between 
certain  rare  earth  elements  (REE's)  and  trace 
metals.  Each  sample  was  analyzed  for  carbonate 
carbon,  organic  carbon,  grain  size  and  the  elements 
Al,  Ca,  Ce,  Co,  Cr,  Eu,  Re,  Hf,  La,  and  Mn.  Two 
distinct  Ce  subpopulations  were  identified  by 
graphical  analysis,  and  an  R-mode  factor  analysis 
was  applied  to  data  from  the  'enriched'  Ce  subpo- 
pulation  (18  samples).  Results  show  that  the  REE's 
and  trace  metals  are  primarily  enriched  in  the 
authigenic  phase  of  these  sediments.  Partial  corre- 
lation analyses  indicate  that  the  REE's  are  primar- 
ily associated  with  hydrous  Fe  oxides  relative  to 
organic  matter  in  this  phase.  The  ratio  of  Ce/La 
concentrations  increased  markedly  from  the  bay 
margins  to  the  central  trough  of  the  bay,  indicating 
that  Ce,  similar  to  Fe,  exhibits  a  variable  oxidation 
state  in  the  authigenic  phase  of  nearshore  fine- 
grained sediments.  The  authors'  results  suggest 
that  the  REE's  and  trace  metals  behave  coherently 
in  the  authigenic  phase  of  recent  lacustrine  sedi- 
ments, and  the  REE's  may  be  useful  as  geochemi- 
cal tracers  to  differentiate  between  trace  metal 
enrichments  in  surface  sediments  due  to  diagenesis 
and  pollution  loadings.  (See  also  W8 1-05006) 
W8 1-05005 


EROSION  CONTROL  MATTING  PUT  TO  THE 
TEST. 

Public  Works,  Vol  111,  No  10,  p  77-79,  October, 
1980. 

Descriptors:  *Erosion  control,  *Soil  erosion,  *Ma- 
terials  testing.  Bank  erosion.  Grasses,  Road  con- 
struction. North  Dakota,  Nylon  filaments. 

A  three-dimensional  structure  of  entangled  nylon 
filaments  was  tested  for  erosion  control  by  the 
North  Dakota  Department  of  Transportation  in 
the  North  Dakota  badlands.  The  material  is  a 
bulky  mat  of  very  open  construction,  leaving  90% 
of  its  volume  to  be  filled  with  soil,  gravel,  or  other 
appropriate  material.  Upon  installation,  it  holds 
grass  seed  in  place,  slows  down  the  velocity  of 
runoff  water,  and  provides  pockets  for  grass  to 
establish  itself  It  is  black,  so  it  absorbs  heat  to 
promote  faster  seed  germination.  In  the  test  situa- 
tion, the  grass  started  sooner  and  did  better  on  the 
matting  than  on  the  unprotected  shoulders.  The 
4000  sq  yd  of  material  cost  $1.10/sq  yd.  In  a 
similar  test  in  Illinois,  there  was  no  erosion  after 
two  months  even  when  2  inches  of  rain  fell  over 
two  days.  New  grass  had  started  to  develop  and 
grow  through  the  mat.  After  nine  months,  vegeta- 
tion was  fully  developed  in  the  matted  area.  The 
downstream  area  immediately  adjacent  to  the  Illi- 
nois test  site  has  some  erosion.  In  this  case,  the  mat 
cost  about  $4.50/sq  ft.  (Small-FRC) 
W8 1-05 184 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


IDENTIFICATION  OF  NATURAL  AND  AN- 
THROPOGENIC CONTRIBUTIONS  TO 
HEAVY  METAL  ENRICHMENTS  IN  GREAT 
LAKES  SEDIMENTS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
R.  M.  Owen,  and  J.  E.  Mackin. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-246290, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Institute  of  Water  Research,  Michigan  State  Uni- 
versity, East  Lansing,  Technical  Completion 
Report.  June,  1981.  23  p,  2  Fig,  3  Tab.  39  Ref. 
OWRT-A-110-MICH(2). 

Descriptors:  '•Trace  metals,  'Rare  earth  elements. 
Pollutants,  Diagenesis,  ''Sediments,  Little  Traverse 


AUTHIGENIC  ASSOCIATIONS  BETWEEN  SE- 
LECTED RARE  EARTH  ELEMENTS  AND 
TRACE  METALS  IN  LACUSTRINE  SEDI- 
MENTS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
R.  M.  Owen,  and  J.  E.  Mackin. 
Environmental  Geology,  Vol  3,  p  131-137,  1980.  2 
Fig,  3  Tab,  39  Ref  OWRT-A-1  lO-MICH(l). 

Descriptors:  '►Trace  metals,  *Rare  earth  elements. 
Pollutants,  Diagenesis,  '•Sediments,  Comparison 
studies,  Little  Traverse  Bay,  Lake  Michigan. 

Surficial  sediment  samples  were  collected  at  47 
stations  in  Little  Traverse  Bay,  Lake  Michigan,  to 
determine  the  geochemical  associations  between 
certain  rare  earth  elements  (REE's)  and  trace 
metals.  Each  sample  was  analyzed  for  carbonate 
carbon,  organic  carbon,  grain  size,  and  the  ele- 
ments Al,  Ca,  Ce,  Co,  Cr,  Eu,  Fe,  Hf,  La,  and  Mn. 
Two  distinct  Ce  subpopulations  were  identified  by 
graphical  analysis,  and  an  R-mode  factor  analysis 
was  applied  to  data  from  the  'enriched'  Ce  subpo- 
pulation  (18  samples).  Results  show  that  the  REE's 
and  trace  metals  are  primarily  enriched  in  the 
authigenic  phase  of  these  sediments.  Partial  corre- 
lation analyses  indicate  that  the  REE's  are  primar- 
ily associated  with  hydrous  Fe  oxides  relative  to 
organic  matter  in  this  phase.  The  ratio  of  Ce/La 
concentrations  increased  markedly  from  the  bay 
margins  to  the  central  trough  of  the  bay,  indicating 
that  Ce,  similar  to  Fe,  exhibits  a  variable  oxidation 
state  in  the  authigenic  phase  of  nearshore  fine- 
grained sediments.  The  results  of  the  present  study 
suggest  that  the  REE's  and  trace  metals  behave 
coherently  in  the  authigenic  phase  of  recent  lacus- 
trine sediments,  and  the  REE's  may  be  useful  as 
geochemical  tracers  to  differentiate  between  trace 
metal  enrichments  in  surface  sediments  as  a  result 
of  diagenesis  and  pollution  loadings.  (See  also 
W8 1-05005) 
W8 1-05006 


The  chromatographic  approach  to  characterization 
of  sorbent/solute  behavior  allows  rapid,  simple 
quantitative  evaluation  of  resins  for  water  sampling 
applications.  The  volumetric  breakthrough  capac- 
ity has  been  shown  to  be  a  fundamental  property 
of  the  sorbent/solute  system.  Volumetric  break- 
through values  determined  in  small  scale  labora- 
tory experiments  were  valuable  in  setting  design 
parameters  for  full-scale  sampling  cartridges. 
Uptake  is  greatly  affected  by  the  flow  rate  through 
the  cartridge.  A  combination  of  two  dissimilar 
resins  is  the  most  promising  approach  to  a  general 
purpose  sorbent  sampling  system  based  on  the  re- 
sults of  screening  a  variety  of  sorbent/solute  pairs. 
In  particular,  the  XAD-2/XE-347  system  was 
found  to  be  comparable  with  solvent  extraction  in 
regards  to  recovery  of  model  compounds.  Low 
molecular  weight  and  polar  organic  species  such  as 
phenol  and  pyrrole  were  recovered  in  higher  yield 
from  the  cartridge  than  by  solvent  extraction.  The 
mixed  bed  XAD-2/XE-347  sorbent  cartridge  is 
recommended  for  use  for  general  and  for  com- 
pound-specific sampling  of  organics  from  water  at 
levels  of  10-100  ppm  and  below.  (Moore-SRC) 
W8 1-05030 


A  COMPUTER-CONTROLLED  MULTICHAN- 
NEL CONTINUOUS  FLOW  ANALYSIS 
SYSTEM  APPLIED  TO  THE  MEASUREMENT 
OF  NITRATE,  CHLORIDE  AND  AMMONIUM 
IONS  IN  SMALL  SAMPLES  OF  RAIN  WATER, 
Netherlands  Energy  Research  Foundation  ECN, 
Petten. 

J.  Slanina,  F.  Bakker,  A.  Bruyn-Hes,  and  J.  J. 
Mols. 

Analytica  Chimica  Acta,  Vol  113,  No  2,  p  331-342, 
January  15,  1980.  11  Fig,  5  Tab,  4  Ref. 

Descriptors:  *Spectrophotometry,  *Water  analysis, 
•Computers,  Photometry,  Calibrations,  Perform- 
ance evaluation,  'Rain,  Nitrate,  Chloride,  Ammo- 
nium, Ions,  •Rain  water. 

A  multichannel  continous  flow  system  based  on 
spectrophotometric  determinations  was  developed 
for  water  analysis.  Under  computer  control,  each 
determination  is  calibrated  automatically,  the  cali- 
bration is  checked,  and  standards  are  measured 
frequently,  followed  by  recalibration  when  neces- 
sary. The  system  should  be  able  to  accommodate 
many  flow  methods  with  transient  peaks,  but  its 
application  to  nitrate,  chloride,  and  ammonium 
ions  is  discussed.  Samples  are  injected  into  a  water 
stream,  which  is  then  mixed  with  appropriate  rea- 
gents by  merging  flows.  This  technique  improves 
background  signals.  Nitrate,  chloride,  and  ammoni- 
um ions  were  determined  in  small  samples  (less 
than  0.5  ml)  of  rainwater  in  the  range  of  0.2-20 
ppm.  Normally,  the  accuracy  of  the  method  was 
better  than  3%.  The  calibration  procedure  is  gen- 
erally complete  in  1  to  1.5  hr,  so  100  to  180 
samples  can  be  processed  each  day.  The  system 
can  analyze  accurately  a  long  series  of  samples. 
(Small-FRC) 
W81-05143 


EVALUATION  OF  SOLID  SORBENTS  FOR 
WATER  SAMPLING, 

Little  (Arthur  D.),  Inc.,  Cambridge,  MA. 

J.  C.  Harris,  M.  J.  Cohen,  Z.  A.  Grosser,  and  M.  J. 

Hayes. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  PB81-106585, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-80-193,  March.  1981.  4  p,  1  Fig. 
3  Tab.  1  Ref. 

Descriptors:  •Water  sampling.  'Organic  com- 
pounds, •Resins,  •Adsorbents.  Water  pollution. 
Phenols,  Pyrrole.  Pollutant  identification. 


CONCENTRATION  OF  TRACE  METALS 
FROM  NATURAL  WATERS  BY  FREEZE- 
DRYING  PRIOR  TO  FLAME  ATOMIC  AB- 
SORPTION SPECTROMETRY, 

Aveiro  Univ.  (Portugal).  Dept.  of  Chemistry. 
A.  Hall,  and  M.  C.  Godinho. 

Analytica  Chimica  Acta,  Vol  113,  No  2,  p  369-373, 
January  15,  1980.  1  Tab,  15  Ref. 

Descriptors:  •Freeze  drying,  *Trace  metals, 
•Atomic  absorption  spectroscopy.  Iron,  Alumi- 
num, Nickel,  Manganese,  Chromium,  Copper, 
Cadmium,  water  analysis. 

The  potential  of  freeze-drying  for  the  concentra- 
tion of  trace  metals  in  river  water  prior  to  flame 
atomic  absorption  spectrometry  was  investigated 
by  comparing  the  recoveries  of  known  concentra- 
tions of  Al,  Cd,  Cr(VI),  Cu,  Fe,  Mn,  and  Ni  by 
freeze-drying  with  those  obtained  by  solvent  ex- 
traction and  chelating  ion-exchange  techniques. 
The  average  precision  for  extraction  was  7%  and 
for  freeze-drying  was  6%.  Extraction  gave  virtual- 
ly complete  recoveries  of  Cd,  Cu,  Mn,  and  Pb  but 
recoveries  of  about  75%  for  Fe  and  Cr(VI).  For 
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freeze-drying  recoveries  were  nearly  100%  for  Fe, 
Mn,  and  Ni,  higher  than  100%  for  Al,  Cr,  and  Cu, 
and  about  90%  for  Cd.  The  high  recoveries  of  Al, 
Cu,  and  Cr  were  associated  with  very  low  concen- 
trations present  in  the  samples.  There  were  low 
cadmium  recoveries  no  matter  what  concentration 
technique  was  used.  Thus,  freeze-drying  was  as 
effective  as  solvent  extraction  or  chelating  ion 
exchange  for  Fe,  Mn,  Al,  Ni,  Cr,  Cu,  and  Cd. 
(Small-FRC) 
W81-05144 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  TRACES  OF  FORMIC  ACID  AND  FOR- 
MALDEHYDE IN  EFFLUENT  WATERS  WITH 
OR  WITHOUT  PRECONCENTRATION, 

Phelps    Dodge   Corp.    Morenci,    AZ.    Extractive 

Metallurgy  Research  Lab. 

D.  E.  Jordan. 

Analytica  Chimica  Acta,  Vol  113,  No  1,  p  189-194, 

January,  1980.  1  Fig,  2  Tab,  17  Ref 

Descriptors:  'Effluents,  *Chemical  analysis. 
Formic  acid,  'Formaldehyde,  Spectrophotometry, 
Trace  levels,  Industrial  wastes,  Pollutant  identifica- 
tion. 

This  communication  describes  rapid  methods  of 
determining  formic  acid  and  formaldehyde  in 
waters,  with  or  without  preconcentration,  by  opti- 
mizing the  variables  described  in  the  spot  test. 
Preconcentration  by  extraction  with  diethyl  ether 
readily  extends  the  lower  detection  limit  to  0.05 
ng/liter  or  less,  depending  on  sample  volume.  The 
total  formic  acid  and  formaldehyde  is  determined 
by  reducing  the  formic  acid  to  formaldehyde  with 
magnesium  metal  and  hydrochloric  acid,  acidifying 
further  with  sulfuric  acid,  and  applying  the  chro- 
motropic  acid  method.  Formaldehyde  is  deter- 
mined separately  in  the  same  way  without  the 
reduction.  Thus,  formic  acid  can  be  determined  by 
difference.  (Baker-FRC) 
W8 1-05 145 


STRIPPING  POLAROGRAPHY  AND  THE  RE- 
DUCTION OF  COPPER(II)  IN  SEA  WATER  AT 
THE  HANGING  MERCURY  DROP  ELEC- 
TRODE, 

Naval   Ocean   Systems  Center,   San   Diego,  CA. 
A.  Zirino,  and  S.  P.  Kounaves. 
Analytica  Chimica  Acta,  Vol  113,  No  1,  p  79-90, 
January,  1980.  5  Fig,  1  Tab,  27  Ref 

Descriptors:  *Sea  water,  *Copper,  Polarographic 
analysis.  Anodes,  Electrodes,  Trace  metals,  Metals, 
Trace  elements,  Heavy  metals. 

This  paper  presents  a  general  treatment  for  revers- 
ible and  irreversible  systems  for  use  in  stripping 
polarography  and  examines  some  of  the  analytical 
implications  of  irreversibility.  The  reduction  of 
copper  in  sea  water  is  used  to  illustrate  some 
points.  The  data  examined  show  stripping  polaro- 
graphy to  be  a  useful  complement  to  anodic  strip- 
ping voltammetry  because  it  gives  information 
about  the  substance  undergoing  reduction  as  well 
as  about  the  mechanism  of  the  reduction.  This 
information  can  then  be  applied  directly  to  the 
study  of  electroactive  species  in  natural  media 
which  are  measurable  by  anodic  stripping  voltam- 
metry. This  work  indicates  that  the  reduction  of 
copper(II)  in  sea  water  at  the  hanging  mercury 
drop  electrode  at  natural  pH  is  irreversible  and 
that  this  irreversibility  can  be  lessended  by  acidifi- 
cation or  by  complexation  with  ethylenediamine. 
These  treatments  also  prevent  the  adsorption  of 
copper(II)  on  cell  walls  and  natural  particulate 
matter  and  improve  the  analytical  sensitivity  of  the 
anodic  stripping  voltammetric  analysis  for  copper. 
Current  speciation  models  suggest  that  the  overall 
reduction  of  copper(II)  in  sea  water  at  pH  8  at  the 
mercury  electrode  is  kinetically  hindered  due  to 
the  fact  that  copper(II)  at  pH  8  forms  a  hydroxide 
or  carbonate  or  hydroxycarbonate  complex,  or 
that  hydrogen  carbonate  and  carbonate  in  the  reac- 
tion layer  impede  the  reduction,  or  that  both  phe- 
nomena occur.  (Baker-FRC) 
W8 1-05 146 
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CONCENTRATIONS  OF  CADMIUM,  COPPER, 
NICKEL  AND  ZINC  IN  SEA  WATER, 

Skidaway  Inst,  of  Oceanography,  Savannah,  GA. 
R.  G.  Smith,  Jr.,  and  H.  L.  Windom. 
Analytica  Chimica  Acta,  Vol  113,  No  1,  p  39-46, 
January,  1980.  1  Fig,  3  Tab,  17  Ref. 

Descriptors:  'Sea  water,  *ChemicaI  analysis.  Cad- 
mium, Copper,  Zinc,  Nickel,  Solvents,  'Trace 
metals.  Water  quality  management,  Water  quality. 
Spectrometers,  Atomic  absorption  spectrophoto- 
metry. Photometry,  Heavy  metals. 

This  paper  describes  a  dithizone-chloroform  ex- 
traction technique  for  concentrating  copper, 
nickel,  cadmium,  and  zinc  from  natural  waters  and 
subsequently  determining  them  by  flameless  atomic 
absorption  spectrophotometry.  The  extraction  of 
nickel  requires  the  addition  of  dimethylglyoxime. 
The  metals  are  concentrated  from  100  ml  of  sea 
water  into  2.0  ml  of  dilute  nitric  acid  and  subse- 
quently determined  by  electrothermal  atomic  ab- 
sorption spectrometry.  Extraction  parameters,  in- 
terferences and  contamination  are  considered.  The 
precision,  based  on  replicate  analyses,  is  about  10% 
for  each  of  the  four  metals,  and  the  recovery  is 
quantitative,  based  on  spiked  sample  analysis.  The 
technique  is  also  applicable  to  fresh  water  samples. 
Some  of  the  advantages  of  the  method  include  the 
fact  that  only  small  sample  sizes  are  required,  the 
lengthy  digestion  times  needed  for  other  methods 
are  avoided,  and  the  large  number  of  samples  that 
may  be  handled  in  the  course  of  a  day  speeds 
analytical  work.  About  35-50  samples  can  be  ex- 
tracted for  copper  by  one  worker  in  the  course  of 
one  day;  slightly  fewer  for  cadmium,  nickel  and 
zinc  extraction  due  to  the  added  time  for  pH 
adjustment.  (Baker-FRC) 
W81-05147 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  COBALT  IN  SEA  WATER  AND  BRINES  BY 
SOLVENT  EXTRACTION  WITH  2,2'-DIPYRI- 
DYL-2'-PYRIDYLHYDRAZONE, 

Thessaloniki   Univ.,    Salonika   (Greece).    Lab.    of 

Analytical  Chemistry. 

Th.  A.  Kouimtzis,  C.  Apostolopoulou,  and  I. 

Staphilakis. 

Analytica  Chimica  Acta,  Vol  113,  No  1,  p  185-188, 

January,  1980.  1  Fig,  1  Tab,  9  Ref. 

Descriptors:  'Sea  water,  'Cobalt,  'Chemical  anal- 
ysis, Water  analysis.  Solvents,  Spectrophotometry, 
Water  quality  management.  Water  quality,  Trace 
elements. 

A  new  method  is  described  for  the  determination 
of  cobalt  in  sodium  chloride  and  sea  water,  in 
which  cobalt  is  extracted  with  2,2'-dipyridyl-2- 
pyridylhydrazone  (DPPH)  and  the  cobalt  complex 
is  back-extracted  into  20%  perchloric  acid.  Many 
sources  of  error  found  with  other  methods  can  be 
thus  avoided.  For  500-ml  samples  of  sea  water  the 
relative  standard  deviation  is  5%  for  2  ppb  of 
cobalt.  For  brines  of  30  g  sodium  chloride  per  liter 
cobalt  can  be  determined  down  to  5  ppb.  (Baker- 
FRC) 
W8 1-05 148 


CONTINUOUS  MONITORING  OF  HEAVY 
METALS  IN  INDUSTRIAL  WASTE  WATERS, 

Siemens  A.G.,  Erlangen  (Germany,  F.R.).  Fors- 
chungslab. 

H.  Cnobloch,  W.  Kellerman,  D.  Kuhl,  H.  Nischik, 
and  K.  Pantel. 

Analytica  Chimica  Acta,  Vol  114,  p  303-310,  Feb- 
ruary, 1980.  8  Fig,  6  Ref 

Descriptors:  'Chemical  analysis,  'Heavy  metals. 
Silver,  Mercury,  Lead,  Copper,  Cobalt,  Iron,  Cad- 
mium, Zinc,  Nickel,  'Industrial  wastewater, 
Wastewater,  Municipal  sewage,  Colorimetry. 

A  method  is  described  which  should  provide  a 
simpler  approach  to  the  continuous  detection  of 
heavy  metals  in  sewage  and  waters.  The  apparatus 
developed  serves  mainly  as  a  monitor  which  sets 
off  an  alarm  when  the  given  limiting  value  is 
exceeded.  The  operators  of  sewage  plants  or  gal- 
vanic shops  should  then  be  able  to  take  counter- 
measures  immediately  so  as  to  prevent  major  pollu- 


tion episodes.  The  method  by  which  the  instru- 
ment functions  is  based  on  coulometric  principle 
following  concentration  by  preelectrolysis.  The 
following  metals  can  be  detected:  silver,  mercury, 
lead,  copper,  cobalt,  iron,  cadmium,  zinc,  and 
nickel.  The  use  of  an  automatic  laboratory  model 
of  the  heavy  metal  ion  detector  for  eight  months  at 
the  inlet  of  a  municipal  sewage  plant  and  for  nine 
months  at  the  outlet  of  a  neutralization  plant  of  a 
galvanic  shop  are  described.  The  sampling  must  be 
thoroughly  checked  every  two  to  four  weeks.  The 
preparation  of  samples  in  monitoring  galvanic 
waste  waters  is  without  problems,  and  requires 
little  maintenance.  During  operation  of  the  detec- 
tor, the  oxidation  of  the  deposited  heavy  metals 
must  take  place  in  a  clean  and  defined  electrolyte 
solution.  If  oxidizable  substances  are  present  in  this 
solution,  their  conversion  will  lead  to  response 
signals  which  simulate  those  of  heavy  metals. 
(Baker-FRC) 
W81-05149 


PRECONCENTRATION  AND  SPECTROPHO- 
TOMETRIC DETERMINATION  OF 
CHROMIUM(VI)  IN  NATURAL  WATERS  BY 
COPRECIPITATION  WITH  BARIUM  SUL- 
FATE, 

Kinki  Univ.,  Osaka  (Japan).  Dept.  of  Chemistry. 
H.  Yamazaki. 

Analytica  Chimica  Acta,  Vol  113,  No  1,  p  131-137, 
January,  1980.  4  Fig,  3  Tab,  11  Ref 

Descriptors:  'Water  analysis,  'Chromium, 
♦Chemical  analysis.  Spectrophotometry,  Trace  ele- 
ments. Heavy  metals. 

A  selective  and  accurate  procedure  is  described  for 
the  preconcentration  of  chromium  (VI),  in  which 
chromate  ion  is  selectively  coprecipitated  with 
barium  sulfate  prior  to  spectrophotometric  deter- 
mination. The  method  is  based  on  the  fact  that  the 
solubility  product  of  barium  sulfate  is  similar  to 
that  of  barium  chromate;  it  is  suitable  for  the 
determination  of  chromium(VI)  in  natural  waters. 
Three  river  water  samples  were  collected  and  the 
chromium(VI)  contents  determined  by  this  proce- 
dure. Chromium(VI)  could  be  quantitatively  re- 
covered, when  known  amounts  were  added  to  the 
samples.  The  results  were  in  good  agreement  with 
those  obtained  by  the  aluminum  hydroxide  copre- 
cipitation  method.  The  relative  standard  deviation 
for  the  determination  of  chromium(VI)  in  river 
water  was  estimated  to  be  less  than  5.1%.  The 
method  uses  salicylic  acid  as  a  masking  agent  for 
iron,  aluminum  and  chromium.  The  precipitate 
(with  barium  sulfate)  is  fused  with  alkali  carbonate, 
and  the  chromium(VI)  in  the  melt  is  isolated  with 
hot  water  and  determined  spectrophotometrically 
with  diphenyl  carbazide.  The  detection  limit  is  0.02 
micro  g/liter.  (Baker-FRC) 
W8 1-05 150 


IDENTIFICATION     AND     DETERMINATION 

OF  TRACE  ORGANIC  SUBSTANCES  IN  TAP 

WATER  BY  COMPUTERIZED  GAS  CHROMA- 

TOGRAPHY-MASS     SPECTROMETRY     AND 

MASS  FRAGMENTOGRAPHY, 

Kitakyushu    Municipal    Inst,    of    Environmental 

Health  Sciences  (Japan). 

R.  Shinohara,  A.  Kido,  S.  Eto,  T.  Hori,  and  M. 

Koga. 

Water  Research,  Vol  15,  No  5,  p  535-542,  May, 

1981.  8  Fig,  4  Tab,  8  Ref 

Descriptors:  'Trace  levels,  'Organic  compounds, 
'Water  analysis,  'Pollutant  identification.  Gas 
chromatography.  Mass  spectrometry.  Chemical 
analysis.  Ion  exchange  resins,  Hydrocarbons, 
Odor,  Taste,  Pesticides,  Detergents,  Tap  water, 
Water  supply  systems. 

A  large  number  of  trace  organic  substances  were 
detected  at  concentrations  of  one  to  240  parts  per 
billion  in  tap  water  using  a  combination  of  analyt- 
ical methods:  Amberlite  XAD-2  resin  adsorption, 
computerized  gas  chromatography-mass  spectrom- 
etry, high  resolution  mass  spectrometry,  and  mass 
fragmentography.  Highly  polar  compounds  were 
analyzed  by  chemical  ionization  and  field  desorp- 
tion  mass  spectrometry.  Compounds  identified  in- 
cluded: xylenes;  trimethyl,  propyl,  diethyl,  dimeth- 
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ylethyl,  diisopropyl,  and  alkyl  (C  11  to  14)  ben- 
zenes; propyl  toluene,  methyl  and  C13  alkyl  lin- 
dane; methyl  and  dimethyl  tetrahydronaphthalene; 
naphthalene;  biphenyl;  dimethyl  naphthalene; 
methyl,  acetyl,  and  alkyl  biphenyls;  dibenzofuran, 
fluorene,  benzene  hexachloride;  methyl  Huorene, 
phenanthrene  or  antracene;  methyl  phenanthrene 
or  methyl  anthracene;  terphenyls;  2-ethoxy-l-pro- 
panol;  benzaldehyde;  methyl  benzoate,  methanol, 
benzo-,  aceto-,  dimethyl-,  and  butyrophene;  ethyl 
benzaldehyde;  alcohols;  dimethyl,  diethyl,  dibutyl, 
and  di(2-ethylhexyl)  phthalate;  1-phenyl  propane- 
1,2-diol;  tributyl  phosphate;  propyl  anisole;  9-fluor- 
enone;  anthraquinone;  and  di(2-ethylhexyl)  adipate. 
High  molecular  weight  compounds  (400-600)  in- 
cluded polyethylene  glycol  esters  used  as  nonionic 
detergents.  (Cassar-FRC) 
W81-05153 


DETECTION  OF  TOXIC  SUBSTANCES  IN 
WATER  BY  MEANS  OF  A  MAMMALIAN 
CELL  CULTURE  TECHNIQUE, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  Kfir,  and  O.  W.  Prozesky. 

Water  Research,  Vol  15,  No  5,  p  553-559,  May, 

1981.2Fig,  2Tab,  23Ref 

Descriptors:  *Toxicity,  'Cultures,  'Wastewater 
analysis,  'Pollutant  identification.  Effluents, 
Toxins,  Heavy  metals,  Metals,  Copper,  Cadmium, 
Lead,  Mercury,  Ammonia,  Phenol,  Water  analysis, 
Microscopic  analysis. 

The  cloning  efficiency  of  mammalian  cell  cultures 
(HeLa,  mouse  lymphoma,  and  Buffalo  green 
monkey  cells)  was  used  to  detect  known  toxicants 
in  water.  The  cell  cuhure  system  was  twice  as 
sensitive  as  an  electronic  fish  bioassay  system. 
HeLa  was  the  least  sensitive  of  the  three  cell  hnes; 
Buffalo  green  monkey  cells,  the  most  sensitive. 
Percentage  survivals  at  the  lowest  concentrations 
(all  in  micrograms  per  liter)  of  toxicants  were:  Cu, 
0,025  micrograms  per  liter  concentration,  69.8- 
93  4%-  Cd,  0.065,  30.4-73.5%;  ammonia,  0.5,  78.8- 
74.4%;  phenol,  0.5,  67.6-74.4%;  Hg,  0.005,  42.1- 
87.4%;  and  Pb,  0.5,  51.0-66.8%.  Settled  sewage 
effluent  was  much  more  toxic  (0.7-19.1%  survival) 
to  Buffalo  green  monkey  and  mouse  lymphoma 
cells  than  biofilter  humus  tank  effluent  and  activat- 
ed sludge  effluent  (31.4-67.15%).  (Cassar-FRC) 
W8 1-05 162 

BIOLOGICALLY  EFFECTIVE  DOSE  TRANS- 
MITTED BY  CULTURE  BOTTLES  IN  14C  PRO- 
DUCTIVITY EXPERIMENTS, 

Scripps  Institution  of  Oceanography,  La  JoUa,  CA. 
R.  C.  Smith,  and  K.  S.  Baker. 
Limnology  and  Oceanography,  Vol  25,  No  2,  p 
364-366,  March,  1980.  3  Fig,  8  Ref. 

Descriptors:  'Ultraviolet  radiation,  'Productivity, 
'Phytoplankton,  'Glass,  Cultures,  Light  penetra- 
tion. Chlorophyll,  Analytical  techniques.  Pollutant 
identification,  Comparison  studies. 

The  biologically  effective  dose  of  ultraviolet  radi- 
ation was  reduced  6%  by  quartz  bottles,  13%  by 
Pyrex  bottles,  and  22%  by  Wheaton  glass  bottles  at 
the  surface  of  the  water  in  C14  productivity  ex- 
periments. Sets  of  curves  were  developed,  one  for 
clear  ocean  waters  (0.02  mg  chlorophyll  per  cu 
meter)  and  one  for  more  productive  waters  (0.5  mg 
chlorophyll  per  cu  meter)  where  the  biological 
dose  vs.  depth  may  be  determined  for  each  type  of 
culture  bottle.  At  increasing  depths  the  differences 
between  bottle  materials  were  less.  (Cassar-FRC) 
W81-05199 


DETECTION  OF  ROTAVIRUS  IN  SEWAGE, 

Kiel   Univ.   (Germany,    F.R.).    Dept.   of  Medical 

Microbiology. 

J.  Steinmann. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  4,  p   1043-1045,  April,    1981.    1   Tab,   16  Ref 

Descriptors:  'Pollutant  identification,  'Enterovir- 
uses, Viruses,  Separation  techniques.  Isolation, 
'Human  diseases.  Domestic  wastes.  Filtration, 
Chemical  precipitation.  Electron  microscopy,  Ad- 
sorption, Assay. 


Rotavirus  has  been  shown  to  be  an  important  cause 
of  viral  gastroenteritis  in  infants.  Methods  for  the 
concentration  and  detection  of  rotavirus  from  do- 
mestic sewage  are  described.  Viruses  were  concen- 
trated from  24  different  samples  of  domestic 
sewage  of  Kiel,  West  Germany  by  adsorption  to 
and  elution  from  positively  charged  Seitz  filters 
followed  by  centrifugation  or  by  chemical  precipi- 
tation. Viral  concentrates  were  examined  by  an 
enzyme-linked  immunosorbent  assay  and  electron 
microscopy.  Rotavirus  was  detected  in  25%  of  the 
samples  by  the  combined  filtration  and  ultracentri- 
fugation  method  followed  by  enzyme-linked  im- 
munosorbent assay  and  electron  microscopy.  After 
chemical  precipitation,  no  positive  results  were 
obtained.  (Geiger-FRC) 
W8 1-05204 

SIMULTANEOUS       DETERMINATION       OF 

TRACE    METALS    IN    SEA    WATER    USING 

DITHIOCARBAMATE  PRE-CONCENTRA- 

TION       AND       INDUCTIVELY       COUPLED 

PLASMA  EMISSION  SPECTROMETRY, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

C.  W.  McLeod,  A.  Otsuki,  K.  Okamoto,  H. 

Haraguchi,  and  K.  Fuwa. 

Analyst,  Vol  106,  No  1261,  p  419-428,  April,  1981. 

1  Fig,  7  Tab,  18  Ref 

Descriptors:  *Sea  water,  'Trace  metals.  Chemical 
analysis.  Water  analysis.  Pollutant  identification. 
Spectrometry,  Emission  spectroscopy. 

A  modified  dithiocarbamate  extraction  procedure 
in  combination  with  inductively  coupled  plasma 
(ICP)  emission  spectrometry  was  evaluated  for  the 
simultaneous  determination  of  cadmium,  copper, 
iron,  molybdenum,  nickel,  vanadium,  and  zinc  in 
sea  water.  Method  development  considerations  fo- 
cused on  maximizing  the  sea  water  concentration 
factor,  minimizing  the  potential  matrix  interference 
effects  in  the  sea-water  concentrate,  and  minimiz- 
ing the  number  of  steps  for  sample  processing.  The 
analytical  results  for  open-ocean  samples  indicate 
that  the  ICP  method  offers  a  high  detection  capa- 
bihty,  together  with  good  precision  and  reliability. 
The  metals  are  extracted  from  500  g  of  sea  water 
with  ammonium  tetramethylenedithiocarbamate  - 
diethylammonium  diethyldithiocarbamate  in  chlo- 
roform and  back-extracted  into  nitric  acid;  the  sea- 
water  concentration  factor  is  250  or  500.  The 
detection  capability  extends  into  the  ng/1  range. 
(Baker-FRC) 
W8 1-05206 

A  RADIOIMMUNOASSAY  TO  SCREEN  FOR 
2,4-DICHLOROPHENOXYACETIC  ACID  AND 
2  4,5-TRICHLOROPHENOXYACETIC  ACID  IN 
SURFACE  WATER, 

Alabama  Univ.,  Birmingham.  Dept.  of  Microbiolo- 
gy. 

D.  F.  Rinder,  and  J.  R.  Flecker. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  3,  p  375-380,  March,  1981. 
1  Fig,  2  Tab,  9  Ref. 

Descriptors:  'Radioimmunoassay,  'Herbicides, 
'Water  analysis.  Organic  compounds.  Phenolic 
pesticides.  Pollutant  identification,  Staphylcoccus, 
2,4-Dichlorophenoxyacetic  acid,  2,4,5- 

Trichlorophenoxyacetic  acid,  Radiometry. 

A  radioimmunoassay  screening  method  was  devel- 
oped to  detect  the  herbicides  2.4- 
dichlorophenoxyacetic  acid  (2,4-D)  and  2,4,5- 
trichlorophenoxyacetic  acid  (2,4,5-T)  in  surface 
and  groundwater.  Although  the  method  did  not 
distinguish  between  the  two  compounds,  further 
analysis  by  gas  chromatography  would  produce 
qualitative  and  quantitative  information.  Tests  with 
plant  metabolites  and  chemically  similar  herbicides 
found  had  low  reactivity  with  the  serum  for 
MCPA,  2,4-DB,  silvex,  2,4-dichlorophenol,  4-hy- 
droxy-2,5-D,  and  4-hydroxy-2,3-D.  Therefore, 
these  compounds  would  not  interfere  with  the 
screening  test.  2,4-D  (concentrations  0.01,  0.1,  1.0, 
and  10.0  micrograms  per  liter)  and  2,4,5-T  (1.0 
micrograms  per  liter)  were  recovered  from  river 
water  at  90%  or  greater.  This  method,  which 
precipitated    the    antibody    with    Staphylococcus 


cells,  is  faster  and  simpler  than  other  methods 
which  separate  antibody  from  unbound  labeled 
ligands.  (Cassar-FRC) 

W8 1-05209 


A  NITROGEN  POWERED  CONTINUOUS  DE- 
LIVERY, ALL-GLASS-TEFLON  PUMPING 
SYSTEM  FOR  GROUND-WATER  SAMPLING 
FROM  BELOW  10  METERS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W81-05228 

DETERMINATION  OF  TRACE  METALS  IN 
SEA  WATER  BY  CHELEX-100  OR  SOLVENT 
EXTRACTION  TECHNIQUES  AND  ATOMIC 
ABSORPTION  SPECTROMETRY, 

Superfos  A/S,  Vedbaek  (Denmark). 

L.  Rasmussen. 

Analytical  Chimica  Acta,  Vol  125,  p  117-130.  1981. 

6  Fig,  4  Tab,  10  Ref. 

Descriptors:  'Trace  metals,  'Seawater,  'Measure- 
ment techniques,  Solvents,  Atomic  absorption 
spectrophotometry.  Spectral  analysis.  Cadmium, 
Lead,  Nickel,  Copper,  Zinc,  Resins,  Chelation, 
'Pollutant  identification. 

The    use   of  graphite-furnace    atomic   absorption 
spectrometry  (g.f.a.a.s.)  or  electrochemical  meth- 
ods for  direct  determination  of  trace  metals  in  sea 
water  has  been  attractive  because  of  the  minimal 
sample   preparation   required.   However,   trouble- 
some interferences  and  the  low  concentrations  of 
pollutants  and  micronutrients  have  led  to  an  em- 
phasis on  preconcentration   methods.  This  paper 
compares  preconcentration  of  trace  metals  on  a 
Chelex-100  chelating  resin  with  preconcentration 
by  complexing  with  a  mixture  of  ammonium- 1- 
pyrrolidinedithiocarbamate    (APDC)   and   diethyl 
ammonium  diethyldithiocarbamate  (DDDC),  ex- 
traction with  freon-TF,  and  back-extraction  with 
nitric  acid  into  a  water  phase.  These  preconcentra- 
tion techniques  were  tested  prior  to  g.f.a.a.s.  deter- 
minations of  cadmium,  lead,  nickel,  and  copper  and 
flame  atomic  absorption  spectrometry  determina- 
tion of  zinc.  Comparison  of  these  preconcentration 
methods  showed  that  consistent  and  reliable  results 
were  obtained  only  for  cadmium,  while  results  for 
the  other  trace  metals  may  be  biased  by  reagent 
contamination  in  the  Chelex-100  method.  Recov- 
ery data  for  both  preconcentration  methods  are 
presented,    and    filtering    experiments    with    the 
Chelex-100  method  are  described.  No  significant 
differences  were  noted  between  samples  precon- 
centrated   immediately  after  sampling  and  those 
preconcentrated  some  weeks  after  sampling,  using 
only   freezing  for  preservation.   Preconcentration 
by  the  extraction  method  described  was  found  to 
be  more  reliable  and  robust  than  the  Chelex-100 
procedure.  The  results  of  this  study  are  consistent 
with  those  of  other  recent  work  in  this  area.  (Car- 
roll-FRC) 
W81-05233 

AUTOMATIC  MONITORING  OF  SURFACE 
WATER  QUALITY,  (CONTROLE  ET  SURVEIL- 
LANCE AUTOMATIQUES  DE  LA  QUALITE 
DES  EAUX  DE  SURFACE), 

Syndicat   des   Communes   de   la    Banheue,    Pans 

(France). 

J.  Cheze,  and  M.  Dutang. 

Aqua,   No   7,   p  25,   27-30.    1980.   4  Fig,   3  Tab. 

Descriptors:  'Water  analysis,  'Automation, 
'Water  quality.  Surface  water,  Organic  com- 
pounds, 'Pollutant  identification.  Monitoring, 
Heavy  metals.  Nitrogen  compounds. 

In  designing  a  station  for  automatic  monitoring  of 
surface  water  quality,  geographical  location  and 
objective  parameters  must  be  analyzed.  The  station 
should  be  located  near  the  treatment  plant  for 
practical  reasons.  Samples  should  be  prepared  for 
analysis  by  filtration  and  mineralization  under  ul- 
traviolet radiation.  References  samples  must  be 
free  of  all  interfering  trace  elements.  Three  types 
of  anlyzers  are  used:  titration  by  electrodes  for 
ammonia,   nitrites,   nitrates,  phosphates,   cyanides. 
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fluorides,  total  organic  carbon,  and  chlorides;  po- 
larography  for  Cr,  Mn,  As,  and  Ni  by  falling 
mercury  drops,  Pb,  Cu,  Zn,  and  Cd  by  redissolving 
hanging  Hg  drops,  and  Hg  by  redissolving  on  solid 
electrodes;  and  spectrophotometers  for  phenols 
and  hydrocarbons.  (Cassar-FRC) 
W81-05237 


A  PRACTICAL  APPROACH  TO  ENSURING 
ACCURACY  OF  WATER  QUALITY  DATA, 

Water  Research  Centre,  Stevenage  (England). 

D.  J.  Dewey. 

Aqua,  No  6,  p  21-22,  24-25,  1980.  1  Fig,  2  Tab,  11 

Ref. 

Descriptors:  'Quality  control,  *Water  analysis. 
Errors,  Water  quality  control.  Pollutant  identifica- 
tion. Precision,  Laboratories,  Monitoring. 

A  five-stage  system  of  analytical  quality  control 
for  chemical  analysis  in  water  laboratories  is  de- 
scribed. A  proper  method  for  each  situation  is 
chosen  and  described  clearly,  including  calibration 
and  calculation  procedures.  The  method  is  then 
tested  by  an  experienced  analytical  chemist  and 
any  likely  sources  of  error  noted.  Precision  is 
determined  on  replicates  of  standard  solution,  usu- 
ally over  a  period  of  10  days.  To  monitor  accura- 
cy, control  charts  are  maintained  after  the  method 
is  applied  to  routine  analyses.  The  same  sample  is 
analyzed  by  different  laboratories  to  determine  any 
bias  or  deterioration  with  time.  Any  discrepancies 
are  investigated  further.  Results  of  testing  lead  and 
cadmium  samples  by  seven  laboratories  are  pre- 
sented for  illustration.  (Cassar-FRC) 
W81-05242 


ASSESSMENT  OF  OIL  CONTAMINATION  IN 
THE  MARINE  ENVIRONMENT  BY  PATTERN 
RECOGNITION  ANALYSIS  OF  PARAFFINIC 
HYDROCARBON  CONTENT  OF  MUSSELS, 

Washington   Univ.,   Seattle.   Lab.   for  Chemome- 

trics.. 

P.  W.  Kwan,  and  R.  C.  Clark,  Jr. 

Analytica  Chimica  Acta,  Vol  133,  No  2,  p  151-168, 

May  1,  1981.  4  Fig,  6  Tab,  29  Ref. 

Descriptors:  *Oil  pollution,  *Chemical  composi- 
tion, Seawater,  Oily  water,  Oil  spills.  Oil  wastes. 
Industrial  wastes,  *Mussels,  Hydrocarbons,  Puget 
Sound  basin,  Washington. 

Mussels  were  collected  quarterly  over  a  period  of 
two  years  at  10  sites  in  the  greater  Puget  Sound 
basin  of  Washington,  to  provide  data  on  existing  or 
baseline  levels  of  paraffinic  hydrocarbons  in  mus- 
sels from  a  variety  of  environmental  locations.  One 
sample  consisting  of  6-14  individuals  was  collected 
at  each  site  during  each  of  the  four  seasons,  giving 
a  total  of  80  samples  for  the  two  year  study. 
Concentrations  of  26  paraffinic  hydrocarbons  were 
determined  by  gas  chromatography.  Fundamental 
statistical  treatment  of  the  data  did  not  reveal 
meaningful  trends.  Application  of  pattern  recogni- 
tion techniques  to  the  hydrocarbon  data  set  al- 
lowed the  mussel  samples  to  be  successfully  classi- 
fied into  groups,  from  areas  near  known  sources  of 
potential  pollution  or  from  areas  remote  from 
known  pollution.  Several  samples  could  not  be 
grouped  consistently  as  either  from  contaminated 
or  uncontaminated  sites.  The  mussels  from  a  par- 
ticular area  could  be  separated  as  to  season  of 
sampling.  Seasonal  variations  of  individual  paraf- 
finic hydrocarbons  were  greater  than  annual 
changes.  The  n-C16  hydrocarbon  concentration 
was  most  useful  of  the  34  features  studied  for 
establishing  possible  oil  spill  contamination  in  test 
areas.  (Baker-FRC) 
W8 1-05246 


PRESERVATION  AND  STABILITY  OF  INOR- 
GANIC SELENIUM  COMPOUNDS  AT  PPB 
LEVELS  IN  WATER  SAMPLES. 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

V.  Cheam,  and  H.  Agemian. 

Analytica  Chimica  Acta,  Vol  113.  No  2,  p  237-245, 
January,  1980.  3  Fig,  1  Tab,  16  Ref 


Descriptors:  *Water  analysis,  *Selenium,  Hydro- 
gen ion  concentration,  'Sample  preservation. 
Sample  preparation,  Performance  evaluation. 

The  stability  of  inorganic  selenium(IV)  and 
selenium(VI)  species  at  levels  of  1  and  10  micro- 
grams/liter  was  investigated  under  different  pH 
levels,  type  of  water,  and  type  of  container.  Preser- 
vation of  selenium(IV)  at  the  1  ppb  level  in  500  ml 
pyrex  or  polyethylene  bottles  at  pH  1.5  (0.2%  v/v 
sulfuric  acid)  was  satisfactory  for  deionized  dis- 
tilled water  and  unfiltered  Hamilton  Harbor  water. 
Higher  Ph  values  were  unsatisfactory,  but  at 
higher  pH,  pyrex  was  a  better  container  than  plas- 
tic. A  25-gallon  polyethylene  barrel  was  effective 
for  preserving  bulk  water  samples  at  natural  pH 
for  about  4  months.  In  general,  selenium(VI)  was 
more  stable  than  selenium(IV)  in  aqueous  solu- 
tions, and  recoveries  were  satisfactory  for  both 
glass  and  polyethylene  bottles.  The  essential  nature 
of  preservation  techniques  applicable  to  interlabor- 
atory  quality  control  studies  is  emphasized.  (Small- 
FRC) 
W8 1 -05269 


AUTOMATIC  DETERMINATION  OF  BORON 
(0.10-10.0  MG/L)  IN  RAW  AND  WASTE 
WATERS, 

Forth  River  Purification  Board,  Edinburgh  (Scot- 
land). 

R.  A.  Edwards. 

Analyst,  Vol  105,  No  1247,  p  139-146,  February, 
1980.  7  Fig,  6  Tab,  11  Ref. 

Descriptors:  'Boron,  'Water  analysis.  Wastewater, 
Industrial  effluents.  Raw  water.  Pollutant  identifi- 
cation, Autoanalyzers,  Spectrophotometry. 

A  spectrophotometric  method  has  been  developed 
which  employs  azomethine-H,  a  readily  prepared 
condensation  product  of  H-acid  (8-aminonaphth-l- 
ol-3,6-disulfonic  acid)  and  salicylaldehyde  in 
boron  determinations.  The  reagent  is  very  sensitive 
to  borates,  forming  in  aqueous  medium  a  yellow 
ion-associated  compound  by  a  reversible  reaction. 
The  method  has  a  detection  limit  of  0.1  ng/l,  and 
the  auto  analyzer  response  is  linear  to  4.0  mg/1.  A 
calibration  graph  is  required  above  this  level.  Tests 
were  made  for  a  variety  of  interfering  compounds, 
but  none  was  noted.  Interference  by  intense  sample 
color  can  be  eliminated  by  subtracting  a  sample 
blank.  (Baker-FRC) 
W81-05297 


DEVELOPMENT   AND   CONSTRUCTION    OF 

AN  ANALYZER  FOR  THE  DETERMINATION 

OF  THE  HYDROGEN  PEROXIDE  CONTENT 

OF  NATURAL  WATER  USING  A  CHEMILU- 

MINESCENT  REACTION, 

Interox  Chemicals  Ltd.,  Widnes  (England).  Dept. 

of  Product  Research. 

F.  Shaw. 

Analyst,  Vol  105,  No  1246,  p  11-17,  January,  1980. 

4  Fig,  6  Tab,  10  Ref 

Descriptors:  'Natural  waters,  'Chemical  analysis, 
'Hydrogen  peroxide.  Trace  levels.  Dialysis. 

A  method  is  presented  for  the  determination  of 
hydrogen  peroxide  in  natural  water.  The  method  is 
based  on  the  chemiluminescent  reaction  of  luminol 
with  hydrogen  peroxide.  It  is  a  simple,  sensitive 
method  and  free  of  interference  when  samples  are 
dialyzed  before  passing  into  the  measurement  cell. 
The  analyzer  described  is  completely  portable, 
able  to  be  operated  from  a  car.  The  analyzer  can 
be  used  automatically  by  the  introduction  of  a 
simple  automatic  valve  system  connected  to  the 
sample  calibration  tube  on  a  continuously  monitor- 
ing basis.  Hydrogen  peroxide  concentrations  as 
low  as  0.02  mg/1  can  be  determined.  (Baker-FRC) 
W81-05298 


APPLICATION  OF  CORRELATION  HIGH- 
PERFORMANCE  LIQUID  CHROMATO- 
GRAPHY TO  THE  REVERSE-PHASE  SEPARA- 
TION OF  TRACES  OF  CHLORINATED  PHEN- 
OLS, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Analyt- 
ical Chemistry. 
H.  C.  Smit,  T.  T.  Lub,  and  W.  J.  VIoon. 


Analytica  Chimica  Acta,  Vol  122,  No  3,  p  267-277, 
1980.  5  Fig,  1  Tab,  1 1  Ref 

Descriptors:  'Chemical  analysis,  'Chlorophenols, 
'Chromatography,  Water  analysis,  Phenols,  Statis- 
tical analysis.  Electronic  equipment,  Sample  prepa- 
ration, Pollutant  identification,  'Chlorinated  phen- 
ols. 

The  use  of  correlation  high-performance  liquid 
chromatography  online  with  microprocessor  con- 
trol is  described  for  the  analysis  of  chlorinated 
phenols  to  the  trace  contaminant  level.  This 
method  has  the  great  advantage  over  straightfor- 
ward chromatography  in  that  there  is  a  rapid  de- 
crease in  the  detection  limit  in  a  relatively  short 
time.  The  instrument  was  used  to  obtain  chromato- 
grams  of  mixtures  of  polychlorophenols  at  very 
low  concentrations.  The  mixtures  contained  pen- 
tachlorophenol  (PCP)  and  isomers  of  tetra-,  tri-, 
and  di-chlorophenol.  PCP  pollution  has  been  re- 
ported as  a  problem  in  environmental  control 
through  its  use  as  a  wood  preservative.  The  chemi- 
cal contaminates  both  soil  and  surface  water.  The 
retention  time  of  PCP  was  kept  by  this  method 
well  within  1  hr  at  a  flow  rate  of  about  1.2  ml/min. 
The  detection  limit  was  about  6  ppb  at  254  nm. 
(Baker-FRC) 
W8 1-05299 


PROCEDURE  FOR  RECOVERY  OF  ENTERO- 
VIRUSES FORM  THE  JAPANESE  COCKLE 
TAPES  JAPONICA, 

California  Univ.,  Berkeley.  Sanitary  Engineering 
Research  Lab. 

K.  M.  Johnson,  R.  C.  Cooper,  and  D.  C.  Straube. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  4,  p  932-935,  April,  1981.  1  Fig,  3  Tab,  14  Ref. 

Descriptors:  'Pollutant  identification,  'Separation 
techniques,  'Enteroviruses,  Viruses,  Isolation, 
Clams,  Shellfish,  Human  diseases.  Public  health, 
Assay. 

If  sportfishing  is  reinstated  in  the  San  Francisco 
Bay,  the  Japanese  cockle  Tapes  japonica  is  the 
most  likely  shellfish  to  be  harvested.  Human  enter- 
ic virus  levels  in  the  species  must  be  evaluated 
before  the  shellfish  beds  are  opened.  A  method  for 
the  concentration  and  recovered  of  enteric  viruses 
from  these  clams  is  described.  A  pH  9.5  glycine- 
buffered  saline  solution  gave  effective  elution  of 
polivirus  from  clam  tissue.  To  remove  cytotoxicity 
from  clam  tissue  homogenates,  poliovirus  desorp- 
tion  was  combined  with  Cat-Floc  calrification. 
Viruses  were  concentrated  by  mixing  the  glycine 
supernatant  with  a  beef  extract  solution,  decreasing 
the  pH  and  suspending  the  resulting  floe  in  a  small 
amount  of  phosphate  buffer.  An  average  of  73%  of 
the  poliovirus  added  to  clam  homogenates  at  levels 
of  93-660  plaque-forming  units/100  g  was  recov- 
ered by  this  technique.  Clams  exposed  to  raw 
sewage  had  enteric  viruses  at  levels  of  26  plaque- 
forming  units/ 100  g  which  were  identified  as  cox- 
sackievirus B2.  (Geiger-FRC) 
W81-05303 


ACINETOBACTER  SSP.:  DISTINCT  MOR- 
PHOLOGY ON  EOSIN  METHYLENE  BLUE 
AGAR  AS  AN  AID  TO  IDENTinCATION  IN 
DRINKING  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

D.  F.  Spino,  and  E.  E.  Geldreich. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  4,  p  1063-1064,  April,  1981.  6  Ref. 

Descriptors:  'Bacterial  analysis,  'Pathogenic  bac- 
teria, 'Potable  water.  Drinking  water.  Water  qual- 
ity control.  Isolation,  Pollutant  identification.  Path- 
ogens, Separation  techniques.  Distribution  reser- 
voirs. Water  storage.  Bacteria. 

An  investigation  by  the  EPA  on  the  survival  of 
bacteria  in  distribution  system  water  during  stor- 
age produced  33  isolates  appearing  as  tiny,  blue 
colonies  on  Levine  eosin  methylene  blue  agar. 
Characterization  of  the  isolates  by  the  API-20E 
procedure  showed  that  all  of  them  belonged  to 
strains  of  Acinetobacter  calcoaceticus.  Some  of  the 
colonies  were  non-reactive  in  the  API  system,  but 
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were  suspected  of  being  A.  calcoaceticus  on  the 
basis  of  their  microscopic  morphology.  The  Stand- 
ard Methods  most-probable-number  completed  test 
in  addition  to  its  routine  role  for  calculating  the 
bacteriological  quality  of  drinking  water  was  rec- 
ommended as  an  enrichment  procedure  for  demon- 
strating the  presence  of  A.  calcoaceticus  in  routine 
environmental  samples.  (Geiger-FRC) 
W8 1-05304 

SPECTROPHOTOMETRIC  DETERMINATION 

OF  DISSOLVED  TITANIUM  IN  SEA  WATER 

AFTER  SODIUM 

DIETHYLDITHIOCARBAMATE        PRE-CON- 

CENTRATION, 

Institute  of  Nuclear  Energy  Research,  Lung-Tan 

(Taiwan). 

C.  Y.  Yang,  J.  S.  Shih,  and  Y.  C.  Yeh. 

Analyst,  Vol  106,  No  1261,  p  385-388,  April,  1981. 

3  Fig,  1  Tab,  22  Ref. 

Descriptors:    *Titanium,    *Water    analysis,    *Sea 
water,  Chemical  analysis.  Spectrophotometry. 

The  determination  of  dissolved  titanium  in  sea 
water  was  accomplished  using  sodium 
diethylditihocarbamate  as  precipitant.  Titanium, 
iron  (III),  zinc  and  part  of  the  magnesium  and 
calcium  ions  naturally  present  in  sea  water  are 
coprecipitated.  The  precipitate  is  then  collected 
through  filtering  via  a  0.45  micron  Metrical  mem- 
brane filter.  X-ray  fluorescence  spectroscopy  was 
used  to  study  the  qualitative  recovery  of  titanium 
and  the  coprecipitation  of  titanium  with  the  other 
ions.  Dilute  hydrochloric  acid  was  used  to  dissolve 
the  precipitate,  and  a  sensitive  4,4'-diantipyryl- 
methane-thiocyanate  extraction  method  was  ap- 
plied. Spectrophotometric  determination  of  titan- 
ium was  then  achieved.  Tong  Shiaw  sea  water  was 
found  to  contain  0.11  micro  mg/1  of  dissolved 
titanium,  with  a  relative  standard  deviation  of  5%. 
(Baker-FRC) 
W8 1-05306 


EFFECT  OF  POLLUTED  PRECIPITATION  ON 
WATER  QUALITY-THE  SITUATION  IN 
NORWAY, 

E.  Gjessing. 

Aqua,  No  7,  p  139-140,  1980.  1  Fig,  4  Tab,  22  Ref 

Descriptors;  *Air  pollution,  *Acid  rain,  'Water 
quality.  Surface  water.  Path  of  pollutants,  Organic 
compounds,  Sulfates,  Heavy  metals.  Precipitation, 
*Norway,  Nitrates,  Copper,  Zinc,  Lead,  Cadmium, 
Polychlorinated  biphenyls,  Polyaromatic  hydro- 
carbons. 

Chemical  analysis  of  precipitation  and  surface 
water  in  Norway  shows  the  direct  and  indirect 
effects  of  atmospheric  pollution.  All  samples  in  this 
study  were  taken  in  areas  unaffected  by  agricul- 
ture, forestry,  or  human  settlement.  Heavy  metals 
and  organic  micropollutants  have  been  found  in 
addition  to  the  long-established  sulfate  ion.  The 
composition  of  a  winter's  snowfall  (1972)  in  a 
southern  Norway  community,  Langtjern,  con- 
tained the  following  constituents  (in  mg  per  sq 
meter):  sulfate,  870;  nitrate,  561;  Cu,  9.71;  Zn, 
16.75;  Pb,  4.53;  Cd,  0.70;  organic  C,  807;  and 
organic  matter,  1793.  At  Birkenes,  near  the  south- 
ern tip  of  the  country,  84  organic  components  (in 
nanograms  per  liter)  were  identified  in  rain  water: 
alkanes,  C21-C27  and  C29-C33,  50-60;  alkanes, 
C23-C28,  50-60;  polyaromatic  hydrocarbons,  ben- 
zoflnoranthene,  50-300  and  benzopyrene,  50-300; 
fatty  acid  ethyl  esters,  C13,  50-150,  C15,  50-200, 
and  C17,  50-500;  polychlorinated  biphenyls,  2-5; 
and  organic  chlorine,  219.  In  'unpolluted'  lakes  and 
brooks  10-27  ng  per  liter  polychlorinated  biphenyls 
and  148-247  ng  per  liter  polyaromatic  hydrocar- 
bons were  found.  (Cassar-FRC) 
W81-05343 


Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W81-05005 


AUTHIGENIC  ASSOCIATIONS  BETWEEN  SE- 
LECTED RARE  EARTH  ELEMENTS  AND 
TRACE  METALS  IN  LACUSTRINE  SEDI- 
MENTS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
For  primary  bibliographic  entry  see  Field  5A. 
W81-05006 


FRESH  AND  SALINE  GROUND-WATER  MAP 
OF  WEST  VIRGINIA, 

Illinois  State  Geological  Survey,  Urbana.  Water 
Resources  Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-05021 


HYDROLOGIC  IMPACTS  FROM  POTENTIAL 
COAL  STRIP  MINING  -  NORTHERN 
CHEYENE  RESERVATION, 

Northern  Cheyenne  Research  Project,  Lame  Deer, 

MT. 

For  primary  bibliographic  entry  see  Field  4C. 

W8 1-05031 


Sources  Of  Pollution — Group  5B 

mixtures  and  co-combustion  of  coal  with  municipal 
solid  waste.  It  was  prepared  by  three  working 
groups  who  addressed  the  subjects  of  air  quality, 
water  quality,  and  ecological  effects.  The  water 
quality  group  report  considered  only  gaps  in  cur- 
rent research  and  new  thrusts  and  direction  that 
future  research  should  be  taking.  The  research 
needs  required  to  characterize  the  sources  of  pollu- 
tion from  coal  mine  drainage,  coal  storage,  clean- 
ing, combustion,  transportation,  in  situ  coal  gasifi- 
cation, and  airborne  deposition  are  identified,  fol- 
lowed by  those  concerned  with  the  transformation 
and  fate  of  heavy  metals,  organic  compounds, 
major  ions,  and  sediments.  The  ecological  effects 
groups  identified  three  overriding  concerns  -  com- 
bustion emissions  and  their  disposition;  disposition 
of  disturbed  lands;  disposal  of  coal  ash,  flue  gas 
desulfurization  sludges,  and  other  residues  -  and 
four  ecological  research  themes  -  identification  of 
biological  impacts  and  their  intensity;  comprehen- 
sion of  ecosystem  dynamics;  integrated  assessment 
via  calibrated  watershed  studies;  and  understand- 
ing of  environmental  toxicology.  The  air  quality 
group  identified  research  needs  related  to  carbon 
dioxide  build-up,  chemical  or  acid  deposition, 
human  health  effects,  and  degradation  of  visibility. 
(Brambley-SRC) 
W8 1-05040 


5B.  Sources  Of  Pollution 


IDENTIFICATION  OF  NATURAL  AND  AN- 
THROPOGENIC CONTRIBUTIONS  TO 
HEAVY  METAL  ENRICHMENTS  IN  GREAT 
LAKES  SEDIMENTS, 


LEACHING  OF  RADIOACTIVE  ISOTOPES 
FROM  WASTE  SOLIDS, 

Office  of  Radiation  Programs,  Washington,  DC. 
D.  S.  Cohen. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-162943, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Report  EPA-520/8-81-001,  January,  1981.  36  p,  19 
Ref,  2  Append. 

Descriptors:  *  Radioisotopes,  'Leaching,  'Radioac- 
tive waste  disposal,  'Mathematical  models.  Solid 
wastes.  Storage,  Diffusion,  'Groundwater  pollu- 
tion. Water  pollution  sources. 

It  is  essential  that  reliable  estimates  are  available  of 
the  amount  of  radioactivity  that  enters  the  environ- 
ment as  a  result  of  the  treatment,  storage,  trans- 
port, and  disposal  of  radioactive  waste.  The  most 
commonly  used  empirical  model  for  the  qiiantity 
of  a  radioactive  isotope  leached  from  a  solidified 
waste  as  a  function  of  time  is  known  to  be  inaccu- 
rate for  glassy  solids  which  devitrify.  Since  devitri- 
fication will  occur  during  the  long-term  storage  of 
radioactive  waste  isolated  in  glass,  a  new  equation 
is  needed.  A  theoretical  model  involving  a  general- 
ized, non-Fickian  mechanism  for  diffusion  was  de- 
veloped to  calculate  the  amount  of  isotope 
leached.  The  new  model  is  based  on  stable  iso- 
topes, but  can  be  adapted  for  unstable  isotopes. 
When  both  formulas  of  the  model  are  normalized 
to  a  common  value,  at  some  instant  the  new  formu- 
la predicts  larger  initial  quantities  and  faster  initial 
leach  rates.  (Brambley-SRC) 
W81-05O33 


ENVIRONMENTAL  EFFECTS  OF  COAL 
TECHNOLOGIES:  RESEARCH  NEEDS. 

MITRE  Corp.,  McLean,  VA.  (METREK  Div.). 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-220824, 
Price  codes:  Al  1  in  paper  copy,  AOl  in  microfiche. 
A  Report  to  the  Federal  Interagency  Committee 
on  the  Health  and  Environmental  Effects  of 
Energy  Technologies,  June,  1981.  237  p,  7  Fig,  10 
Tab,  68  Ref  DEAC-01-79-EV10018. 

Descriptors:  'Environmental  effects,  'Research 
priorities,  'Coal  mining,  'Mine  wastes.  Coal  gasifi- 
cation, Air  pollution,  Water  pollution  sources. 
Mine  drainage.  Storage,  Heavy  metals.  Organic 
compounds.  Ions,  Sediments,  Waste  disposal.  Eco- 
systems, Acid  rain.  Public  health. 

This  report  addresses  major  environmental  prob- 
lems associated  with  conventional  coal  mining, 
storage,  transportation,  and  combustion,  and  with 
chemical  coal  cleaning,  in  situ  gasification,  fluid- 
ized   bed   combustion,   co-combustion   of  coal-oil 


HUMAN  ENTERIC  VIRUS  SURVIVAL  IN  SOIL 
FOLLOWING  IRRIGATION  WITH  SEWAGE 
PLANT  EFFLUENTS, 

Texas  Univ.  at  San  Antonio.  Center  for  Applied 
Research  and  Technology. 
For  primary  bibliographic  entry  see  Field  3C. 
W8 1-05044 


LONG-TERM  EFFECTS  OF  LAND  APPLICA- 
TION OF  DOMESTIC  WASTEWATER:  CAMA- 
RILLO,  CALIFORNIA,  IRRIGATION  SITE, 

Stone  (Ralph)  and  Co.,  Inc.,  Los  Angeles,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W81-05045 


HYDROLOGIC  SIMULATION  ON  SOLID 
WASTE  DISPOSAL  SITES  (HSSWDS), 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

E.  F.  Perrier,  and  A.  C.  Gibson. 

Environmental   Protection   Agency   Report   SW- 

868,  September,  1980.  122  p,  9  Fig,  3  Tab,  19  Ref, 

4  Append. 

Descriptors:  'Solid  waste  disposal,  'Landfills, 
♦Runoff,  'Leachates,  Computer  models,  'Model 
studies.  Percolation,  Land  disposal.  Groundwater 
pollution.  Rainfall,  Soil  water,  Evapotranspiration. 

Percolation  and  runoff  are  of  particular  concern  on 
solid  waste  disposal  sites  as  a  potential  for  contami- 
nation of  ground  and  surface  waters  by  leachate. 
The  HSSWDS  (Hydrologic  Simulation  on  Solid 
Waste  Disposal  Sites)  model  permits  rapid  evalua- 
tion of  design,  final  soil  cover  materials,  and  oper- 
ational methodologies  by  estimating  leachate  gen- 
eration on  solid  waste  management  systems,  using 
an  interactive  computer  program.  A  large  number 
of  stations  (cities)  within  the  United  States,  for 
which  5  years  of  climatic  records  exist,  have  been 
put  on  tape  for  easy  access  and  can  be  used  in  lieu 
of  on-site  measurements.  In  addition,  to  expedite 
model  usage,  the  model  stores  many  default  values 
of  parameter  estimates  which  can  be  used  when 
measured  and  existing  data  files  are  not  available. 
The  user  must  supply  the  geographic  location,  site 
area  and  hydrologic  length,  the  characteristics  of 
the  final  soil  and  vegatative  cover  and  default 
overrides  where  deemed  necessary.  From  minimal 
input  data,  the  model  will  simulate  daily,  monthly, 
and  annual  runoff,  deep  percolation,  temperature, 
soil-water,  and  evapotranspiration.  The  model, 
which  is  a  modification  of  the  SCS  curve  number 
runoff  method  and  the  hydrologic  portion  of  the 
USDA-SEA  hydrologic  model  (CREAMS),  has 
been  modified  to  conform  to  the  design  character- 
istics of  solid  and  hazardous  waste  disposal  sites. 
The  model  takes  hydrologic  parameter  input  data 
and  operates  sequentially  as  precipitation  informa- 
tion is  read.  (Moore  -SRC) 
W8 1-05061 
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DRAFT  DEVELOPMENT  DOCUMENT  FOR 
THE  ELECTRICAL  AND  ELECTRONIC  COM- 
PONENTS POINT  SOURCE  CATEGORY. 

Environmental    Protection   Agency,    Washington, 
DC.  Effluent  Guidelines  Div. 
Report  EPA-440/l-80/075a,  October,  1980.  765  p, 
143  Fig,  218  Tab,  34  Ref,  1  Append. 

Descriptors:  'Electronic  equipment,  *Electrical 
equipment,  'Industrial  wastes,  'Water  pollution 
sources.  Water  use.  Pollutants,  Wastewater  treat- 
ment. Water  pollution  control.  Waste  disposal. 
Process  water,  Cost-benefit  analysis. 

This  draft  document  contains  descriptions  of  the 
industry  subcategories,  their  wastes,  pollutants  and 
applicable  treatment  technologies.  A  number  of 
electrical  and  electronic  components  require  no 
manfacturing  process  water,  and  are  grouped  to- 
gether as  a  subcategory.  It  includes:  switchgear 
and  fuses,  resistance  heater,  ferrite  electronic  parts, 
motor  and  generators,  fuel  cells,  alternators,  and 
insulated  wire  and  cable,  non-ferrous.  The  remain- 
der of  the  industry  is  subcategorized  into  the  fol- 
lowing wastewater  generating  subcategories: 
carbon  and  graphite  products,  dielectric  materials, 
electric  lamp,  electron  tube,  semiconductor,  and 
capacitor.  Each  subcategory  is  analyzed  in  terms 
of  products,  size  of  the  industry,  manufacturing 
processes,  materials,  water  usage,  production  nor- 
malizing parameters,  waste  characterization  and 
treatment-in-place,  potential  pollutant  parameters, 
applicable  treatment  technologies,  and  benefit  anal- 
ysis. Control  and  treatment  technologies  which 
can  be  implemented  throughout  the  industry  are 
avoidance  of  unnecessary  dilution,  reduction  of 
flow  to  pollution  generating  processes,  treatment 
under  proper  conditions,  and  timely  and  proper 
disposal  of  wastes.  Specific  treatments  are  also 
given,  with  their  cost  estimates.  (Brambley-SRC) 
W8 1-05063 


DEVELOPMENT  DOCUMENT  FOR  THE  COIL 
COATING  POINT  SOURCE  CATEGORY. 

Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 

Report  EPA-440/l-81/071-b,  January,  1981.  497  p, 
62  Fig,  146  Tab,  83  Ref. 

Descriptors:  'Metal-finishing  wastes,  'Coatings, 
'Industrial  wastes,  'Wastewater  treatment,  'Water 
pollution  souces.  Wash  water.  Effluents,  Water 
quality  standards.  Heavy  metals.  Cyanide,  Sus- 
pended solids.  Hydrogen  ion  concentration.  Costs. 

For  the  purpose  of  establishing  effluent  limitations 
for  existing  sources,  standards  of  performance  for 
new  sources,  and  pretreatment  standards,  the  EPA 
has  divided  the  coil  coating  category  into  three 
categories  based  on  basis  material,  steel,  galvanized 
or  aluminum.  Wastewater  results  from  rinsing  the 
coil  surface  and  the  volume  is  proportional  to  the 
surface  area  cleaned  and  coated,  so  the  production 
normalizing  parameter  is  the  area  cleaned  or 
coated.  The  limitations  and  standards  are  based  on 
sampling  and  analysis  of  wastewater  streams.  BPT 
limitations  are  given  for  heavy  metals,  cyanide,  oil 
and  grease,  total  suspended  solids,  and  pH  for  the 
three  categories  and  standards  for  new  sources  and 
pretreatment  standards  for  new  and  existing 
sources  are  proposed.  Proposed  limitations  based 
on  BCT  are  given  for  oil  and  grease,  total  suspend- 
ed solids  and  pH.  The  costs  of  BPT  and  BAT 
treatment  are  within  the  capability  of  the  coil 
coating  industry  and  are  reasonable  considering 
the  environmental  benefits  attained.  (Brambley- 
SRC) 
W8 1-05064 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES, NEW  SOURCE  PERFORMANCE 
STANDARDS,  AND  PRETREATMENT  STAND- 
ARDS FOR  THE  COAL  MINING  POINT 
SOURCE  CATEGORY. 

Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-229296. 
Price  Codes:  A 19  in  paper  copy,  AOl  in  micro- 
fiche. Report  EPA-440/I-81/057-b,  January.  1981. 
451  p,  71  Fig,  76  Tab,  94  Ref 


Descriptors:  'Coal  mines,  'Mine  wastes,  'Ef- 
fluents, 'Water  pollution  control,  'Regulations, 
Heavy  metals,  Toxicity,  Strip  mines.  Underground 
mines.  Sedimentation  basins.  Sediment  control. 
Hydrogen  ion  concentration.  Storms,  Pollutants, 
Wastewater  pollution,  Wastewater  treatment. 

This  study  was  conducted  to  determine  the  pres- 
ence and  concentrations  of  the  129  toxic  or  'prior- 
ity' pollutants  in  the  coal  mining  point  source 
category  for  possible  regulation,  assess  them  for 
establishing  effluent  limitations  to  regulate  post- 
mining  discharges,  assess  the  appropriateness  of 
establishing  a  separate  subcategory  for  regulation 
of  discharges  from  coal  mines  in  the  western 
United  States,  and  review  and  augment  existing 
effluent  limitations  during  rainfall  and  snowmelt 
conditions.  Of  the  toxic  pollutants,  the  only  ones 
found  at  levels  which  can  be  controlled  were  eight 
metals.  These  are  already  effectively  controlled  by 
BPT  technology,  so  no  further  controls  are  neces- 
sary. Limitations  on  post-mining  discharges  from 
surface  mines  will  be  established  to  reduce  pH  and 
settleable  solids.  This  can  be  achieved  by  the  use  of 
sedimentation  ponds.  For  underground  mines  the 
technology  used  for  treatment  of  raw  drainage 
during  mining  will  be  used  after  mine  closure. 
Settleable  solids  and  pH  will  be  limited  during 
rainfall  events  smaller  than  those  by  a  10- year,  24- 
hour  storm;  for  greater  events  only  a  pH  limitation 
will  apply.  A  separate  'western  mines'  subcategory 
was  not  considered  necessary.  For  acid  drainage 
mines,  alkaline  drainage  mines,  and  existing  prepa- 
ration plants  and  associated  areas  the  BAT  effluent 
limitations  will  be  the  same  as  the  BPT  effluent 
limitations.  New  preparation  plants  will  be  subject 
to  a  zero  discharge  of  wastewater  pollutants. 
(Brambley-SRC) 
W8 1-05065 


ACID  GROUNDWATER, 

Swedish  Water  and  Air  Pollution  Research  Lab., 

Goeteborg. 

H.  Hultberg,  and  S.  Johansson. 

Nordic  Hydrology,  Vol  12,  No  1,  p  51-64,  1981.  7 

Fig,  16  Ref. 

Descriptors:  'Acidic  water,  'Aluminum,  'Ground- 
water pollution.  Lakes,  Water  pollution  sources. 
Oxidation,  Sulfuric  acid.  Air  pollution  effects, 
'Sweden. 

A  summary  report  is  presented  of  a  research  pro- 
ject on  the  causes  and  occurrence  of  acid  ground- 
water with  elevated  concentrations  of  metals  in 
Sweden.  The  groundwater  flow  and  quality  were 
investigated  around  lakes  Bredvatten  and  Lysevat- 
ten.  Here,  the  increased  concentration  of  aluminum 
found  in  the  water  was  caused  by  acid  ground- 
water, resulting  in  leaching  of  aluminum.  The  in- 
creased aluminum  concentration  has  caused  wide- 
spread ecosystem  changes  in  these  areas.  Several 
regional  investigations  in  southern  Sweden  found 
an  even  more  pronounced  soil  and  groundwater 
acidification  which  occurred  via  oxidation  of  accu- 
mulated sulfur  to  sulfuric  acid.  Thus,  several  soil 
minerals  were  released  to  the  groundwater  and 
wells,  and  groundwater  systems  were  contaminat- 
ed. Several  thousand  households  have  health  prob- 
lems related  to  elevated  metal  concentrations  or 
have  experienced  pipe  corrosion  and  economic 
loss.  Airborne  acid  pollutants  have  severely  affect- 
ed the  lime-poor  natural  ecosystem.  (Small-FRC) 
W8 1-05 106 


WINTER-SPREAD  MANURE  NITROGEN 
LOSS. 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Agricultural 

Engineering. 

T.  S.  Steenhuis,  G.  D.  Bubenzer,  J.  C.  Converse, 

and  M.  F.  Walter. 

Transactions  of  the  ASAE,  Vol  24,  No  2,  p  436- 

441,  449,  March-April,  1981.  11  Fig,  6  Tab,  22  Ref. 

Descriptors:  'Manure,  'Agricultural  runoff,  'Ni- 
trogen compounds,  Nutrients,  Path  of  pollutants. 
Water  pollution  sources.  Farm  wastes.  Seasonal 
variation.  Surface  runoff,  Snowmelt,  Frozen 
ground.  Infiltration,  Phosphorus  compounds. 

Laboratory  and  field  studies  show  that  most  nitro- 
gen lost  from  manure  spread  on  frozen  soils  in 


winter  is  water  soluble.  The  first  melt  water  con- 
tains the  highest  concentrations  of  readily  soluble 
N.  If  this  melt  water  infiltrates  into  the  soil,  little  N 
is  lost.  If,  on  the  other  hand,  the  water  runs  off, 
losses  will  be  high.  The  highest  losses  occur  when 
manure  is  spread  on  frozen  soil  covered  with  an  ice 
layer  or  on  melting  snow.  If  infiltration  is  limited, 
up  to  90%  of  the  original  area  and  75%  of  the 
water  soluble  organic  nitrogen  may  be  lost.  This 
amounts  to  50%  of  the  original  N  in  the  manure. 
Under  certain  circumstances,  winter  manure 
spreading  can  cause  significant  nonpoint  source 
water  pollution.  (Cassar-FRC) 
W8 1-05 124 


MODELLING  PARATHION  CHANGES  IN 
THE  NATURAL  ENVIRONMENT  LABORA- 
TORY EXPERIMENT  (MODELISATION  DE 
L'EVOLUTION  DU  PARATHION  DANS  LE 
MILIEU  NATUREL  SUR  UN  PILOTE  DE  LA- 
BORATOIRE), 

Rennes  Ecole  Nationale  Superieure  de  Chimie 
(France). 

A.  La  Planche,  M.  Bouvet,  F.  Venien,  G.  Martin, 
and  A.  Chabrolles. 

Water  Research,  Vol  15,  No  5,  p  599-607,  May, 
1981.  5  Fig,  4  Tab,  36  Ref. 

Descriptors:  'Parathion,  'Bacteria,  'Biodegrada- 
tion.  Insecticides,  Pesticides,  Degradation  prod- 
ucts. Degradation,  Rivers,  'Fate  of  pollutants. 
Toxicity,  Sediments,  Organophosphorus  pesticides. 

The  degradation  of  parathion  in  a  natural  river 
environment  was  studied  in  a  laboratory  pilot  plant 
for  55  days.  The  feed  stream  contained  13  mg  per 
liter  of  parathion  during  the  first  34  days,  after 
which  effluent  was  continuously  recycled  for  21 
days.  Biological  degradation  into  nontoxic  amino- 
parathion  and  adsorption  onto  the  sediments  were 
the  major  mechanisms  of  removal.  The  quantity  of 
parathion  removed  was  proportional  to  the  quanti- 
ty of  ATP  present.  In  media  containing  1,  2,  or  3 
mg  per  liter  suspended  solids  and  5,  10,  or  15  mg 
per  liter  parathion,  bacterial  populations  were  not 
affected  and  aminoparathion  formation  occurred. 
A  large  dose,  one  gram  per  liter,  destroyed  the 
biomass.  Although  anionic  or  cationic  surfactant 
did  not  alter  the  toxicity  of  parathion  (at  a  level  of 
15  mg  per  liter)  to  the  bacteria,  degradation  was 
totally  inhibited.  (Cassar-FRC) 
W8 1-05 163 


AIRPORT  WASTES  AND  WATER  QUALITY, 

Dade  County  Aviation  Dept.,  Miami,  FL. 
E.  Sierra,  A.  N.  Shahane,  and  J.  T.  Villate. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  190-196, 
April,  1981.  2  Fig,  1  Tab,  3  Ref 

Descriptors:  'Wastewater,  'Airports,  Industrial 
wastes,  Urbanization,  Transportion,  'Water  pollu- 
tion sources.  Water  pollution  prevention,  Miami 
International  Airport. 

An  attempt  is  made  to  report  the  characteristics  of 
wastewaters  which  are  produced  from  various  op- 
erations taking  place  at  Miami  International  Air- 
port. These  operations  which  produce  wastewater 
include:  aircraft  maintenance,  aircraft  operations, 
fuel  storage  areas,  airport  terminal  building  facili- 
ties, and  auxiliary  facilities.  These  wastewaters 
contain  acids  or  alkalies,  oxygen  demanding  mate- 
rials, detergents,  phosphates,  suspended  solids,  dis- 
solved solids,  oil  and  grease,  organic  solvents, 
phenols,  cyanides,  heavy  metals,  and  bacteria. 
Considering  these  characteristics,  it  appears  that 
servicing,  maintenance,  overhauling,  and  washing 
of  aircraft  are  the  most  significant  industrial 
wastewater  producing  activities.  Phenols  could  be 
of  concern  if  stripping  and  repainting  activities 
occur.  The  aircraft  rebuilding  and  overhauling 
facilities  contribute  the  largest  volume  of 
wastewater  at  the  airport.  It  is  noted  that,  while 
most  airport  wastes  are  treatable,  a  great  reduction 
in  influent  load  can  be  achieved  by  proper  house- 
keeping methods.  (Baker-FRC) 
W8 1-05 165 


NITRATE  IN  RURAL  WELLS  OF  THE  SEN- 
EGAL RIVER  BASIN. 
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Sources  Of  Pollution — Group  5B 


Agency  for  International  Development,  Washing- 
ton, DC. 

M.  S.  Gould,  and  M.  J.  Healey. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  244-247, 
April,  1981.  4  Fig,  3  Tab,  14  Ref. 

Descriptors:  *Well  water,  'Nitrates,  Senegal 
River,  'West  Africa,  Rural  areas.  Contamination, 
Semiarid  lands,  Semiarid  climates,  Shallow  wells. 

The  objective  of  this  paper  is  to  consider  the 
possible  relationships  between  the  occurrence  of 
nitrate  in  shallow  wells,  the  physical  characteris- 
tics of  each  well,  and  the  sanitary  conditions  of  the 
surrounding  areas,  as  concerns  the  Senegal  River 
Basin.  The  Senegal  River  is  the  second  longest 
river  in  West  Africa.  The  Basin  is  located  in  the 
Sahelian  climatological  region.  The  rain  season 
extends  from  June  through  October,  with  almost 
no  precipitation  and  therefore  very  little  infiltra- 
tion and  runoff  outside  of  this  period.  Hand  dug 
wells  are  generally  dug  in  soils  of  alluvial  or  aeo- 
lian  origin.  These  soils  are  mainly  sand,  with  minor 
amounts  of  clay  and  gravel.  Nitrate  concentrations 
in  34  such  wells  were  determined  over  a  6-month 
period.  With  the  exception  of  two  wells,  the  study 
indicated  varying  levels  of  nitrate  contamination. 
The  range  of  concentrations  was  from  0.10  to  880 
mg/1  as  nitrate.  Thse  data  did  not  appear  to  corre- 
late strongly  with  physical  characteristics,  land  use 
or  age  using  a  chi-square  analysis.  It  is  felt  that  the 
open  nature  of  the  wells  in  the  semiarid  climate 
may  be  of  significant  importance.  Contamination 
may  be  primarily  a  result  of  foreign  matter  enter- 
ing the  mouth  of  the  wells.  (Baker-FRC) 
W8 1-05 174 

PREDICTION  OF  MARINE  ATMOSPHERIC 
DEPOSITION  RATES  USING  TOTAL  BE7 
DEPOSITION  VELOCITIES, 

Battelle   Pacific   Northwest   Lab.,    Sequim,   WA. 

Marine  Research  Lab. 

E.  A.  Crecelius. 

Atmospheric  Environment,  Vol  15,  No  4,  p  579- 

582,  1981.  2  Tab,  20  Ref. 

Descriptors:  'Air  pollution,  *Beryllium,  'Deposi- 
tion rates.  Atmospheric  physics,  Metals,  Path  of 
pollutants,  Atlantic  Ocean,  North  Sea. 

Be7  was  chosen  as  a  tracer  in  atmospheric  deposi- 
tion studies  because  it  should  have  the  same  depo- 
sition velocity  as  anthropogenic  pollutants.  In  ad- 
dition, its  total  deposition  velocity  is  easy  to  meas- 
ure. The  atmospheric  particulates  collected  over  a 
one-year  period  at  a  rural  site  on  the  Washington 
coast  were  analyzed  for  13  stable  elements  (K,  Ca, 
Br,  Ti,  Cr,  Mn,  Fe,  V,  Pb,  As,  Se,  Cu,  Zn)  and 
Be7.  The  ratios  of  the  elements  to  Be7  in  the  air 
and  total  deposition  rates  were  then  used  to  predict 
total  deposition  velocities  of  the  same  elements  in 
other  areas:  Sequim,  Washington;  Southern  Cali- 
fornia; Ensenada,  Mexico;  North  Sea;  and  Tropical 
Atlantic  Ocean.  Rates  differed  from  site  to  site. 
Comparisons  of  measured  deposition  rates  with 
rates  calculated  in  2  ways  are  presented.  Most  rates 
were  predicted  within  a  factor  of  5.  Best  agree- 
ment was  in  values  for  the  Tropical  Atlantic. 
(Cassar-FRC) 
W8 1-05203 


SENSITIVE  AND  ACCURATE  METHODOLO- 
GY FOR  MEASURING  THE  KINETICS  OF 
CONCENTRATION-DEPENDENT  HYDRO- 
CARBON METABOLISM  RATES  IN 
SEAWATER  BY  MICROBIAL  COMMUNITIES, 
Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
D.  K.  Button,  D.  M.  Schell,  and  B.  R  Robertson. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  4,  p  936-941,  April.  1981.  4  Fig,  2  Tab,  16  Ref 

Descriptors:  'Kinetics,  'Metabolism.  'Hydrocar- 
bons, Fate  of  pollutants,  'Radioactive  tracers. 
'Seawater.  Organic  wastes.  Natural  waters.  Chlor- 
inated hydrocarbons,  Organic  compounds,  Carbon 
dioxide.  Separation  techniques. 

A  method  was  developed  for  resolving  the  kinetic 
constants  for  dissolved  non-polar  substrate  metabo- 
lism in  natural  waters.  The  procedure,  which  is 
based  on  the  rate  of  radioactively-labeled  carbon 


dioxide  recovery  from  dissolved  substrate,  utilizes 
large  volumes  of  seawater  and  high-specific-activi- 
ty isotopes.  Commercial  isotopes  are  purified 
before  use  by  mild  alkaline  hydrolysis  and  sublima- 
tion from  base  to  remove  labeled  carbon  dioxide 
and  interfering  polar  radioactive  carbon  substrates. 
Chilled  Tenax  resin  is  employed  during  analysis  to 
remove  volatile  radioactive  carbon-labeled  sub- 
strates from  the  nitrogen  stream  containing  radio- 
active carbon  recovered  from  substrate  oxidation. 
Purity  is  checked  by  kinetic  data  from  toluene 
utilization  by  mixed  cultures  and  by  rates  in  in- 
duced versus  noninduced  pure  cultures.  Low  hy- 
drocarbon levels  and  short  incubation  times  in- 
crease accuracy,  so  that  the  metabolic  rates  in 
unamended  natural  waters  may  be  calculated.  In 
seawater,  rates  of  toluene  metabolism  as  low  as  1 
picogram/liter/hour  at  levels  as  low  as  20  nano- 
grams/liter  have  been  measured.  (Geiger-FRC) 
W81-05205 


EFFECT  OF  FLUORIDE  ON  COPPER,  MAN- 
GANESE, AND  ZINC  IN  BONE  AND  KIDNEY, 

Panjab  Univ.,  Chandigarh  (India).  Dept.  of  Bio- 
physics. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05207 


BIOACCUMULATION  OF  HEXACHLORO- 
BENZENE  IN  KILLIFISH  (FUNDULUS  SIMI- 

LIS), 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

C.  S.  Giam,  H.  E.  Murray,  L.  E.  Ray,  and  S.  Kira. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  25,  No  6,  p  891-897,  1980.  3  Fig,  1 

Tab,  14  Ref 

Descriptors:  'Bioaccumulation,  'Killifish,  'Chlor- 
inated hydrocarbons.  Pesticides,  Insecticides,  Fish, 
Hexachlorobenzene,  Marine  animals.  Fate  of  pol- 
lutants. Path  of  pollutants.  Salt  marshes. 

Killifish  (Fundulus  similis)  exposed  to  0.04  to  0.45 
micrograms  per  liter  of  hexachlorobenzene  (HCB) 
in  seawater  had  a  calculated  bioaccumulation 
factor  of  375,  which  was  reached  after  about  24 
hours.  Approximately  4.8  hours  was  required  to 
reach  half  this  value.  In  another  experiment  fish 
were  not  fed  during  acclimation;  the  maximum 
bioaccumulation  factor  was  420,  and  time  required 
to  reach  half  this  value,  5.8  hours.  These  figures 
were  considerably  less  than  values  reported  for 
several  freshwater  species  (up  to  21,900  for  green 
sunfish).  When  fish  exposed  to  HCB  for  11  days 
were  placed  in  non-contaminated  water,  tissue  con- 
centrations of  pesticide  decreased  exponentially 
with  a  half-life  of  9-12  hours  to  within  control 
levels  after  48  hours,  during  depuration,  tissue 
concentrations  HCB  (in  nanograms  per  liter)  were 
as  follows:  start,  56;  6  hours,  33;  12  hours,  23;  24 
hours,  9;  48  hours,  3;  and  7  days,  about  1.  (Cassar- 
FRC) 
W81-05210 

SELENIUM  BIOMETHYLATION  PRODUCTS 
FROM  SOIL  AND  SEWAGE  SLUDGE, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 
D.  C.  Reamer,  and  W.  H.  Zoller. 

Science,  Vol  208,  No  4433,  p  500-502,  May,  1980.  2 
Fig,  1  Tab,  18  Ref 

Descriptors:  'Selenium,  'Methylation,  'Sludge, 
'Soil,  Microorganisms,  Metabolism,  Detoxifica- 
tion. 

Studies  were  made  to  determine  the  quantity  and 
the  volatile  forms  of  selenium  that  could  be  re- 
leased to  the  atmosphere  from  soil  and  sewage 
sludge  by  methylation  when  selenium  in  different 
oxidation  states  is  added  to  under  aerobic  and 
anaerobic  conditions.  One  purpose  of  these  studies 
was  to  determine  the  effect  of  the  oxidation  state  of 
the  added  selenium  on  the  production  rate  of  meta- 
bolites. The  production  of  each  selenium  species 
with  respect  to  added  selenite  was  studied  to  deter- 
mine the  interrelationships  of  the  metabolites.  The 
results  demonstrate  that  the  biological  methylation 
of  selenium   occurs   rapidly   in   soil   and   sewage 


sludge  and  has  the  potential  to  occur  in  the  envi- 
ronment if  selenium  is  present  in  a  soluble  state.  In 
the  absence  of  added  selenium,  the  sewage  sludge 
did  not  evolve  volatile  selenium  species,  probably 
because  of  the  low  solubility  of  the  selenium  or  the 
lack  of  available  selenium.  Microbial  methylation 
of  selenium  is  apparently  a  widespread  occurrence 
in  various  media  and  under  different  conditions. 
Thus,  biomethylation  could  be  a  pathway  for  the 
mobilization  of  selenium  to  the  atmosphere. 
(Baker-FRC) 
W8 1-05220 


RELEASE  AND  CYCLING  OF  NUTRIENTS  BE- 
TWEEN PLANKTONIC  ALGAE  AND  HERBI- 
VORES, 

Michigan  Univ.,  Ann  Arbor.  Div.  of  Biological 

Sciences. 

J.  T.  Lehman. 

Limnology  and  Oceanography,  Vol  25,  No  4,  p 

620-632,  July,  1980.  7  Fig,  4  Tab,  45  Ref. 

Descriptors:  'Algae,  'Nutrients,  'Zooplanklon, 
'Cycling  nutrients.  Path  of  pollutants,  Chlamydo- 
monas,  Daphnia,  Absorption,  Mineralization, 
Growth  rates.  Nitrogen  compounds.  Phosphates. 

Uptake  and  regeneration  of  nutrients  were  meas- 
ured simultaneously  in  an  intact  alga-herbivore  as- 
sembly, Chlamydomonas  reinhardtii  and  Daphnia 
pulex.  This  method  overcomes  the  problems  of 
separating  the  animals  from  their  food  or  severely 
concentrating  the  zooplankton  before  measuring 
nutrient  release.  Responses  by  algae  to  changes  in 
nutrients  and  zooplankton  were  observed,  nutrient- 
deficient  cells  acting  differently  from  nutrient-suffi- 
cient cells  with  respect  to  the  three  nutrients  (phos- 
phate, dissolved  phosphorus,  and  ammonia).  The 
nutrient-deficient  cells  had  greater  maximal  rates 
of  nutrient  uptake  and  resulted  in  lower  reminerali- 
zation  fluxes  per  unit  volume  consumed.  The  tight 
cycling  among  nutrients,  algae,  and  zooplankton 
markedly  enhanced  production  rates  for  the  algae. 
(Cassar-FRC) 
W81-05222 


INVESTIGATION  OF  ORGANIC  CONTAMI- 
NATION OF  GROUNDWATER  IN  SOUTH 
BRUNSWICK  TOWNSHIP,  NEW  JERSEY, 

Stauffer  Chemical  Co.,  Westport,  CT. 
P.  H.  Roux,  and  W.  F.  Althoff 
Groundwater,  Vol  18,  No  5,  p  464-471,  September- 
October,  1980.  4  Fig,  2  Ref 

Descriptors:  'Organic  compounds,  'Contamina- 
tion, 'Plumes,  Well  testing.  Path  of  pollutants, 
Trichloroethane,  Tetrachloroethylene,  Water  pol- 
lution. Groundwater,  Aquifers,  South  Brunswick 
Township,  'New  Jersey,  Pollution  abatement, 
Chlorinated  hydrocarbons. 

After  organohalides  (up  to  1,000  ppb  1,1,1 -trichlor- 
oethane and  100  to  300  ppb  tetrachloroethylene) 
were  discovered  in  a  South  Brunswick  Township, 
New  Jersey,  public  well  (No  11)  in  December 
1977,  investigation  began  to  locate  the  source(s), 
extent,  and  movement  of  the  contamination.  This 
was  accomplished  by  analysis  of  groundwater  sam- 
ples from  over  100  wells  and  by  water  table  eleva- 
tions measured  in  about  60  wells.  The  study  area  is 
underlain  by  two  aquifers  separated  by  clay.  The 
upper  aquifer.  Old  Bridge,  is  tapped  by  domestic 
wells,  many  of  which  are  also  contaminated.  The 
lower  aquifer,  Farrington,  is  pumped  by  large- 
capacity  industrial  and  public  supply  wells.  Both 
aquifers  are  contaminated  with  organic  chemicals, 
the  water  flowing  from  the  upper  to  the  lower 
aquifer  through  at  least  two  holes  or  windows  in 
the  clay  layer  between  them.  Three  plants  were 
identified  as  major  sources  of  the  chemicals. 
Plumes  of  contamination  were  determined  for 
each.  It  is  predicted  that  another  public  well.  No. 
12,  will  be  contaminated  within  a  few  years  unless 
an  abatement  system  is  effective.  This  system  is 
currently  withdrawing  and  treating  contaminated 
water.  Well  No.  1 1  is  being  pumped  to  waste  and 
the  water  discharged  into  a  sanitary  sewer. 
(Cassar-FRC) 
W81-05232 
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TRANSFORMATIONS 


IN 


NITROGEN 
STREAMS, 

Wisconsin   Univ. -Madison.    Dept.   of  Civil   Engi 

neering. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-05256 


LEACHING  AND  WATER-TYPE  EFFECTS  ON 
GROUNDWATER  QUALITY, 

Science  and  Education  Administration,  Riverside, 
CA.  Salinity  Lab. 

For   primary   bibliographic   entry   see   Field   2G. 
W8 1-05260 


COMPARATIVE  UPTAKE  OF  URANIUM, 
THORIUM,  AND  PLUTONIUM  BY  BIOTA  IN- 
HABITING A  CONTAMINATED  TENNESSEE 
FLOODPLAIN. 

Oak  Ridge  National  Lab.,  TN. 

C.  T.  Garten,  Jr.,  E.  A.  Bondietti,  and  R.  L. 

Walker. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

207-210,  April-June,  1981.  2  Fig,  1  Tab,  27  Ref. 

Descriptors:  *Bioaccumulation,  *Uranium,  'Thor- 
ium, *Plutonium*  Flood  plains,  'Radioactive 
wastes,  Forages,  Mammals,  Insects,  White  Oak 
Creek.  'Tennessee. 

An  investigation  compared  the  uptake  of  U238, 
TH232,  and  Pu239  by  biota  living  on  a  contaminat- 
ed floodplain  in  East  Tennessee.  The  White  Oak 
Creek  floodplain  was  once  the  site  of  a  liquid 
radioactive  waste  retention  pond.  Comparisons  of 
actinide  uptake  from  soil  by  fescue,  grasshoppers, 
and  small  mammals  were  based  on  analysis  of 
radionuclide  ratios  in  soils  and  biota.  U:Pu  ratios  in 
small  mammal  carcasses  such  as  shrews,  mice,  and 
rats,  and  bone  samples  from  larger  animals  includ- 
ing j'abbit,  woodchuck,  and  opossum,  were  signifi- 
cantly greater  than  U:Pu  ratios  in  the  soil.  There 
was  no  significant  difference  between  Th:Pu  ratios 
in  animals  and  soil.  The  pattern  of  the  accumula- 
tion of  these  actinides  from  soil  was  U  Th,  which 
later  was  about  to  equal  to  Pu.  This  pattern  of 
extractability  of  actinides  from  soil  was  probably 
related  to  their  valence  state  in  the  environment. 
Results  indicate  that  environmentally  dispersed  Pu 
will  not  physiologically  accumulate  in  terrestrial 
biota  to  any  extent  exceeding  the  accumulation  of 
natural  U.  (Small-FRC) 
W8 1-05266 


THE  SORPTION  OF  SOLUBLE  PHOSPHORUS 
BY  SOIL  MATERIAL  DURING  TRANSPORT 
IN  RUNOFF  FROM  CROPPED  AND  GRASSED 
WATERSHEDS. 

Science   and    Education   Administration,    Durant, 

OK.  Southern  Plains  Watershed  and  Water  Quality 

Lab. 

A.  N.  Sharpley,  R.  G.  Menzel,  S.  J.  Smith,  E.  D. 

Rhoades,  and  A.  E.  Olness. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

211-215.  1981.  4  Fig,  3  Tab,  26  Ref 

Descriptors:  'Phosphorus,  'Runoff,  'Suspended 
sediments.  Agricultural  watersheds.  Agricultural 
runoff,  Fertilizers,  Sediment  transport,  Sedimento- 
logy.  Sorption,  Southern  plains. 

The  relationship  between  soluble  phosphorus  and 
suspended  sediment  concentrations  in  runoff  and 
the  sorption  of  P  by  soil  material  was  investigated 
in  several  Southern  plains  cropped  and  grassed 
watersheds.  Field  and  simulated  laboratory  condi- 
tions were  used  to  study  the  adsorption  of  P  by 
surface  soil  and  suspended  sediment  at  four 
cropped  and  seven  grassed  watersheds.  The  solu- 
ble P  concentration  of  surface  runoff  decreased 
with  an  increase  in  sediment  concentration.  A 
linear  inverse  relationship  between  soluble  P  and 
sediment  concentration  was  significant  over  a  wide 
range  of  sediment  concentrations.  Four  different 
watersheds  with  the  same  main  soil  type,  the  slope 
values  of  the  relationship  were  similar.  In  simula- 
tions of  surface  runoff,  sorption  of  soluble  P  added 
in  rainfall  occurred  during  transport.  The  amount 
of  sorption  was  related  to  the  sorptive  capacity  of 
the  sediment  in  the  surface  runoff.  Thus,  for  unfer- 
tilized watersheds  and  for  watersheds  where  fertil- 


izer P  is  incorporated  into  the  surface  soil,  the 
leaching  of  P  from  the  vegetative  cover  can  con- 
tribute significant  amounts  of  P  to  runoff.  Soil 
material  may  act  as  a  source  of  P  rather  than  a 
sink.  (Small-FRC) 
W81-05272 


FERTILIZER  FLUX  INTO  TWO  FLORIDA 
LAKES  VIA  SEEPAGE. 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  and  Science. 

C.  R.  Fellows,  and  P.  L.  Brezonik. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

174-177,  April-June,  1981.   1  Fig,  2  Tab,  13  Ref. 

Descriptors:  'Seepage,  'Lakes,  'Fertilizers,  Nitro- 
gen, Agricultural  watersheds,  Nitrates,  Rainfall, 
Irrigation  effects,  'Florida. 

During  an  investigation  of  seepage  into  Florida 
lakes,  the  flux  of  fertilizer  nitrogen  was  monitored 
from  a  citrus  grove  to  adjacent  lakes.  Of  three  sites 
in  Lake  Conway,  only  one  indicated  export  of 
fertilizer  nitrogen  from  the  watershed,  while  three 
sites  on  Lake  Apopka  had  no  significant  export  of 
fertilizer.  At  the  Lake  Conway  site,  high  fluxes  of 
nitrate  plus  nitrate-N  occurred  following  heavy 
fertilization  of  a  citrus  grove  near  the  shore.  The 
highest  concentration  was  45  mg/liter  of  N,  meas- 
ured 7.5  m  from  shore.  The  pattern  of  appearance 
of  oxidized  nitrogen  in  the  lake  was  consistent  with 
flow  net  theory.  Fertilizer  nitrogen  first  appeared 
near  shore,  and  gradually  seeped  into  the  lakes  as 
rainfall,  irrigation,  and  diffusion  processes  moved 
the  nitrate  deeper  into  the  groundwater  table. 
Thus,  proper  fertilizer  practices  did  not  seem  to 
greatly  impact  the  two  lakes.  Excessive  fertiliza- 
tion of  a  near-lake  grove  did  allow  204  kg  N  to 
seep  into  Lake  Conway  over  a  229-day  period. 
(Small-FRC) 
W81-05276 


RADIOACTIVE  SPRINGS  IN  THE  WATER- 
SHED OF  A  PROPOSED  RESERVOIR  IN  SE- 
QUOYAH COUNTY,  OKLAHOMA:  ORIGIN 
AND  ENVIRONMENTAL  EFFECT, 

Oklahoma   University,    Norman;   and   Geological 

Survey,  Norman,  OK. 

S.  Bloch,  and  R.  L.  Craig. 

Geology,  Vol  9,  No  5,  p  195-199,  May,  1981.  3  Fig, 

4  Tab,  21  Ref 

Descriptors:  'Radioactive  springs,  'Reservoirs, 
'Watersheds,  Springs,  'Oklahoma,  Sequoyah 
County,  Radium  radioisotopes,  Environmental  ef- 
fects. Water  pollution  sources,  'Preimpoundment, 
'Baseline  studies. 

Radioactive  springs  occurring  within  about  1,800 
meters  of  a  proposed  reservoir  in  Sequoyah 
County,  Oklahoma,  were  perceived  to  present  a 
potential  danger  to  future  users  of  the  water  from 
the  reservoir.  A  chemical  and  isotopic  study  was 
conducted  to  assess  the  effect  on  water  quality  of 
the  two  radioactive  mineral  springs  discharging 
into  the  watershed  of  a  feeder  creek  and  to  estab- 
lish the  source  of  the  brines.  The  study  results 
indicated  that  the  impact  of  the  springs  on  the 
proposed  reservoir  would  be  negligible  as  a  result 
of  the  extremely  low  rate  of  discharge  of  the 
springs  even  following  periods  of  heavy  rainfall, 
the  effective  dilution  of  the  spring  water  by  the 
creek  into  which  the  springs  discharge  (dilution 
factor  of  about  1:100),  and  precipitation  of  radio- 
barite  just  below  the  mouths  of  the  springs.  The 
radium  rich  springs  contain  daughter  products  be- 
longing to  both  the  uranium  238  and  thorium  232 
decay  chains,  suggesting  that  these  radionuclides 
are  not  a  surface  manifestation  of  buried  sedimen- 
tary uranium  deposits.  Geological  factors  preclude 
the  existence  of  vein-type  uranium-thorium  depos- 
its. Rock-to-fluid  transfer  of  alpha-decaying  nuclei 
in  the  uranium  238  and  thorium  232  series  is  the 
most  likely  cause  of  the  high  radium  content  in  the 
springs.  (Carroll-FRC) 
W81-05281 


CONDENSED  PHOSPHATES  IN   POLLUTED 
URBAN  RIVER  WATER, 


Tokyo  Univ.  of  Agriculture  and  Technology 
(Japan).  Dept.  of  Environmental  Science  and  Con- 
servation. 

N.  Ogura,  and  H.  Uehara. 

Japanese  Journal  of  Limnology,  Vol  41,  No  4,  p 
203-211,   October,    1980.   5   Fig,   5  Tab,    14  Ref. 

Descriptors:  'Phosphates,  'Phosphorus  com- 
pounds, 'Rivers,  'Detergents,  'Domestic  wastes, 
Water  pollution  sources.  Path  of  pollutants, 
'Nogawa  River,  'Japan,  Diurnal,  Sewage. 

The  behavior  of  condensed  phosphates  was  studied 
in  sewage-polluted  urban  waters  of  the  Nogawa 
River,  Tokyo.  Concentrations  of  the  condensed 
phosphates  in  commercial  synthetic  detergents 
used  in  Tokyo  were  generally  over  90%  of  the 
total  phosphorus  content  of  each  detergent.  A 
calculated  0.5  g  per  person  of  condensed  phos- 
phate phosphorus  enters  the  water  daily  from  syn- 
thetic detergents,  compared  with  about  2  g  total  P 
per  day  per  person  from  all  sources.  Analysis  of 
water  samples  collected  every  3  hours  revealed 
condensed  phosphate  levels  of  0.4-17.4  microgram- 
atom  P  per  liter  on  weekdays  and  0.23.9  micro- 
gram-atom  P  per  liter  on  Sundays.  The  maximum 
concentration  was  found  at  noon,  and  the  mini- 
mum at  6  am.  The  percentage  of  condensed  phos- 
phate compared  to  total  phosphate  decreased  over 
about  a  15  km  distance,  from  51%  at  the  headwa- 
ters to  27%  where  the  Nogawa  River  entered  the 
Tamagawa  River,  indicating  the  hydrolysis  to  re- 
active posphate  occurred  along  the  course  of  the 
river  (Cassar-FRC) 
W81-05283 


BIOAVAILABILITY  OF  MERCURY  IN  SEVER- 
AL NORTH-EASTERN  U.S.  SPARTINA  ECO- 
SYSTEMS, 

Woods  Hole  Oceanographic  Institution,  MA. 
R.  J.  Breteler,  I.  Valiela,  and  J.  M.  Teal. 
Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  2, 
p  155-166,  1981.  4  Fig,  4  Tab,  43  Ref. 

Descriptors:  'Mercury,  'Salt  marshes,  'Ecological 
effects,  Sediments,  Coastal  marshes,  'Massachu- 
setts, Heavy  metals.  Marsh  plants,  Crabs,  Mussels, 
Biochemistry,  Sludge,  Wastewater  treatment, 
Bioaccumulation. 

Although  considerable  research  has  been  done  on 
the  release  of  mercury  from  the  sediments  of  salt 
marsh  environments  and  on  factors  contributing  to 
the  mercury  concentration  of  organisms,  little  at- 
tention has  been  given  to  the  effect  of  the  sediment 
itself  on  the  availability  of  soil-bound  mercury  to 
biota.  This  paper  reports  data  on  mercury  concen- 
trations in  plants  and  organisms  from  salt  marsh 
environments  experimentally  treated  with  mercury 
and  from  marshes  where  heavy  industrial  pollution 
provided  mercury  for  long  periods.  The  effects  of 
the  organic  content,  soil  texture,  pH,  and  reduc- 
tion-oxidation potential  of  the  sediment  on  the 
availability  of  mercury  to  marsh  plants,  crabs,  and 
mussels  was  evaluated.  No  mercury  concentration 
increases  in  mussels,  fiddler  crabs,  or  marsh  cord 
grasses  were  noted  in  plots  covered  with  the  marsh 
grass  Spartina  alterniflora  which  had  been  treated 
with  mercury-containing  sewage  sludge.  A  consid- 
erable accumulation  of  mercury  was  found  in  the 
Spartina  root  system  when  the  salt  marshes  were 
subject  to  very  high  antropogenic  mercury  appli- 
cations, although  this  mercury  concentration  was 
not  translocated  to  the  rhizomes  or  above-ground 
tissues.  The  highest  concentrations  of  mercury 
were  found  in  animals  living  in  the  least  organic 
marsh  sediments.  Although  the  tissue  mercury  con- 
tents of  mussels  and  fiddler  crabs  were  clearly 
dependent  on  those  of  the  marsh  sediments  under 
mostly  sandy  conditions,  higher  levels  of  sediment 
mercury  were  unavailable  for  bioaccumulation  in 
peaty  marshes.  (Carroll-FRC) 
W81-05286 


AMERICIUM-241  AND  PLUTONIUM-237 
TURNOVER  IN  MUSSELS  (MYTILUS  GALLO- 
PROVINCIALIS)  LIVING  IN  FIELD  ENCLO- 
SURES, 

International  Lab.  of  Marine  Radioactivity,  Monte 

Carlo  (Monaco). 

J.  C.  Guary,  and  S.  W.  Fowler. 
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Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  2, 
p  193-203,  1981.  3  Fig,  2  Tab,  25  Ref. 

Descriptors:  •Radioactive  wastes,  'Radioisotopes, 
•Mussels,  Plutonium,  Americium,  Bioaccumula- 
tion,  *Mediterranean  Sea,  Biochemistry, 

The  usefulness  of  an  organism  as  a  biological  indi- 
cator which  will  accurately  reflect  spatial  and  teni- 
poral  changes  in  ambient  radionuclide  levels  is 
highly  dependent  on  the  retention  time  of  the 
contaminants  in  its  tissues.  A  series  of  radiotracer 
experiments  were  conducted  in  order  to  determine 
the  biological  half-lives  for  plutonium-237  and 
americium-241  in  mussels  living  under  field  condi- 
tions in  the  Mediterranean  Sea.  The  loss  of  these 
radionuclides  from  contaminated  mussels  was  de- 
scribed as  the  sum  of  three  exponential  functions. 
Two  short-lived  compartments  representing  about 
80  percent  of  the  incorporated  americium-241 
turned  over  rapidly,  with  biological  half-lives  of  2 
and  3  weeks.  The  remaining  fraction  of  the  ameri- 
cium-241 was  associated  with  a  long-lived  com- 
partment and  was  lost  at  an  extremely  slow  rate. 
Plutonium-237  turnover  in  the  two  short-lived 
compartments  containing  70  percent  of  this  radio- 
nuclide was  1  to  2  days  and  2  weeks.  However, 
subsequent  loss  rates  of  the  two  radionuclides  in 
the  long-lived  compartments  may  be  similar  if  de- 
termined over  comparable  periods  of  time.  Whole 
shell  contained  about  90  percent  of  both  the  ameri- 
cium-241 and  plutonium-237  taken  up  by  the  mus- 
sels. These  radionuclides  readily  leach  from  the 
shell  into  the  water.  These  observations  indicate 
that  mollusk  shell  may  influence  the  biogeoche- 
mistry  of  transuranic  elements  in  intertidal  zones. 
(CarroU-FRC) 
W81-05288 


IRRADIATED  DIGESTED  SEWAGE  SLUDGE: 
EFFECTS  ON  PLANT-SYMBIONT  ASSOCI- 
ATIONS IN  THE  FIELD, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  Pa- 
thology. 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-05293 


METHOD  FOR  ESTIMATING  SPILLED  OIL 
QUANTITY  ON  THE  SHORELINE, 

South  Carolina  Univ.,  Columbia.  Coastal  Research 

Div. 

K.  Finkelstein,  and  E.  R.  Gundlach. 

Environmental  Science  and  Technology,  Vol  15, 

No  5,  p  545-549,  May,  1981.  3  Fig,  4  Tab,  10  Ref 

Descriptors:  *Oil  spills,  *Coasts,  *Estimating,  Path 
of  pollutants,  Crude  oil.  Oil  pollution,  Oil  tankers. 
Sampling,  Salt  marshes. 

A  method  for  estimating  the  quantity  of  oil  reach- 
ing a  shoreline  after  an  oil  spill  was  developed 
during  the  Amoco  Cadiz  oil  spill  investigations. 
Aerial  photographs,  sediment  sampling,  and  meas- 
urements of  oil  depth,  width,  and  length  of  oiled 
beaches  indicated  that  62,000  metric  tons  of  oil 
reached  the  Brittany  shoreline  by  April  2,  1978, 
and  that  9,200  metric  tons  remained  on  April  30, 
1978.  Total  oil  spilled  from  the  tanker  was  233,000 
metric  tons.  Each  oiled  environment  was  treated 
separately:  surface  oil,  buried  oil.  oiled  rocks,  and 
oiled  marshland.  An  average  oil  volume  per  km 
was  determined  and  extrapolated  to  the  entire 
coastline  length.  Oil  in  heavily  oiled  marshes  and 
tidal  flats  was  separately  calculated  and  added  to 
the  total.  Possible  sources  of  error  in  this  method 
are  (1)  extrapolation  of  oil  volumes  from  one  beach 
to  the  entire  coastline,  (2)  lack  of  separate  meas- 
urements in  rocky  areas,  (3)  repetitive  counting  of 
oil  which  migrated  to  another  area  in  time  to  be 
recounted,  and  (4)  short  term  changes  within  hours 
or  days,  caused  by  tides,  winds,  and  waves. 
(Cassar-FRC) 
W81-05296 


UPTAKE  OF  THE  HERBICIDE  PENDIMETH- 
ALIN  BY  THE  SEA  NETTLE  CHRYSAORA 
QUINQUECIRRHA, 

Maryland  Univ.  Baltimore.  Div.  of  Dermatology. 
G.  J.  Calton,  and  J.  W.  Burnett. 


Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  26,  No  3,  p  386-388,  March,  1981. 
4  Ref 

Descriptors:  *Sea  nettles,  *Pesticides,  *Absorption, 
Pendimethalin,  Herbicides,  Coelenterates,  Fate  of 
pollutants.  Water  pollution  effects,  Chesapeake 
Bay. 

Sea  netles,  Chrysaora  quinquecirrha,  a  pest  in  rec- 
reational areas  of  Chesapeake  Bay,  actively  incor- 
porated the  pesticide  pendimethalin  into  body 
tissue  when  immersed  for  16  hours  in  a  10  ppm 
solution.  Uptake  began  within  1  hour  and  in- 
creased steadily.  At  16  hours  exposure  the  mesen- 
tery tentacle  had  incorporated  the  largest  amount, 
6.4  ppm.  the  fishing  tentacle  contained  3.5  pm,  and 
the  bell,  1.1  ppm.  No  behavioral  changes  were 
noted  at  the  concentration  of  pendimethalin  tested, 
which  is  lethal  to  white  perch.  (Cassar-FRC) 
W81-05301 


ACCESSION  AND  ORIGIN  OF  CERTAIN  IONS 
FOUND  IN  RAINWATER  OVER  THE  INDIAN 
DESERT, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 

Div.  of  Soil-Water-Plant  Relationship. 

For  primary  bibliographic  entry  see  Field  2B. 
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EFFECT  OF  POLLUTED  PRECIPITATION  ON 
WATER  QUALITY -THE  SITUATION  IN 
NORWAY, 

For  primary  bibliographic  entry  see  Field  5A. 
W81-05343 


5C.  Effects  Of  Pollution 


ENVIRONMENTAL      EFFECTS      OF      COAL 
TECHNOLOGIES:  RESEARCH  NEEDS. 

MITRE  Corp.,  McLean,  VA.  (METREK  Div.). 
For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05040 


HEALTH  EFFECTS  DUE  TO  THE  CESSATION 
OF  CHLORINATION  OF  WASTEWATER 
TREATMENT  PLANT  EFFLUENTS. 

Illinois   Univ.    at   the    Medical   Center,    Chicago. 

School  of  Public  Health. 

J.  A.  Holden. 

Illinois  Institute  of  Natural   Resources,  Chicago, 

Document  No  81/14,  March,  1981.  106  p,  2  Fig,  14 

Tab,  161  Ref,  2  Append. 

Descriptors:  *Water  quality  standards,  'Human 
diseases.  Human  pathology,  *Chlorination, 
♦Wastewater  treatment,  'Effluent,  Administrative 
regulations,  Social  costs.  Contamination,  Pollut- 
ants, Bioindicators,  Coliforms,  Bacteria,  Swim- 
ming. 

There  is  on-going  controversy  over  the  toxic  ef- 
fects of  chlorinating  wastewater  effluents,  includ- 
ing the  effect  on  the  aquatic  environment,  versus 
the  benefits,  such  as  to  human  health.  This  review 
of  the  ways  effluents  containing  chlorine  may 
affect  health  encompasses  the  uses  of  effluent  or 
effluent-contaminated  water  for  drinking  water, 
recreation,  irrigaton,  livestock  drinking  water, 
food  processing,  and  commercial  fishing.  The  abili- 
ty of  indicator  coliforms  to  transfer  to  other  bacte- 
ria factors  carrying  resistance  to  antibodies  as  well 
as  factors  enhancing  pathogenicity  is  discussed. 
The  conclusions  are  that:  (1)  wastewater  treatment 
plant  effluents  contain  many  pathogenic  organisms, 
of  which  the  types,  numbers,  and  visibilty  vary 
depending  on  many  factors;  (2)  R-plus  organisms 
are  present  in  sewage  and  wastewater  treatment 
plant  effluents;  (3)  wastewater  treatment  processes, 
excluding  disinfection,  reduce  the  numbers  of 
pathogenic  organisms  from  those  found  in  raw 
sewage;  (4)  chlorination  of  effluents  can  reduce  the 
numbers  of  pathogenic  organisms  to  levels  consid- 
ered adequate  for  the  protection  of  health:  (5)  the 
risk  of  waterborne  infectious  disease  due  to  direct 
ingestion  is  very  low,  although  effluents  are  impli- 
cated in  the  transmission  of  these  diseases;  (6) 
wastewater  effluents  are  implicated  in  foodborne 


infectious  disease  due  to  irrigation  of  food  crops; 
(7)  wastewater  effluents  may  casue  infectious  dis- 
ease in  animals  and  fish  which  can  then  affect 
human  health;  and  (8)  it  is  not  known  what  con- 
centration of  indicator  organisms,  or  what  distance 
from  an  outfall,  is  needed  to  establish  the  safety  of 
swimming  water.  (Garrison-Omniplan) 
W81-05068 


UPPER  LETHAL  TEMPERATURE  RANGE  OF 
LAHONTAN  CUTTHROAT  TROUT  IN 
WATERS  OF  DIFFERENT  IONIC  CONCEN- 
TRATION, 

Nevada  Univ.  System,  Reno.  Bioresources  Center. 

S.  C.  Vigg,  and  D.  L.  Koch. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  3,  p  336-339,  May,  1980.  3  Tab,  17 

Ref 

Descriptors:  'Trout,  'Water  temperature,  Thermal 
stress.  Physical  properties,  Temperature,  'Tem- 
perature effects.  Resources  management.  Lakes, 
Pyramid  Lake,  'Nevada. 

To  aid  resource  planners  considering  water  prob- 
lems in  Nevada,  temperature  requirements  of  the 
threatened  Lahontan  cuttroat  trout  (Salmo  clarki 
henshawi)  were  examined.  Attempts  were  made  to 
determine  a  provisional  upper  lethal  temperature 
range  in  relation  to  three  water  qualities  occurring 
within  the  Truckee  River-Pyramid  Lake  ecosys- 
tem. During  September  of  1977,  160  Lahontan 
cutthroat  trout  of  each  of  two  genetic  strains  were 
obtained  from  Pyramid  Lake  Indian  Tribal  Enter- 
prises Dunn  Hatchery.  After  acclimation  to  hatch- 
ery temperature,  groups  of  fish  were  placed  in 
water  from  three  sources:  dechlorinated  Truckee 
River  water,  Dunn  Hatchery  well  water,  and  Pyr- 
amid Lake  water.  Upper  lethal  temperature  ranges 
were  18.5-20.2  degrees  C  in  Pyramid  Lake  water 
(bicarbonate  alkalinity,  1,487  mg/liter),  20.2-21.1  in 
Dunn  Hatchery  well  water  (357  mg/liter),  and 
21.8-23.9  C  in  Truckee  River  water  (69  mg/liter). 
Within  each  lethal  temperature  range,  the  summit 
Lake  strain  was  slightly  more  resistant  to  heat 
death  than  the  Marble  Bluff  strain.  (Baker-FRC) 
W8 1-05 120 

ACCUMULATION  AND  DEPURATION  OF  TE- 
TRAMETHYLLEAD  BY  RAINBOW  TROUT, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

P.  T.  S.  Wong.  Y.  K.  Chau,  O  Kramer,  and  G.  A. 
Bengert. 

Water  Research,  Vol  15,  No  5,  p  621-625,  May, 
1981.  3  Fig,  ITab,  19  Ref 

Descriptors:  'Lead  compounds,  'Trout,  'Accumu- 
lation, Absorption,  Organolead  compounds.  Fate 
of  pollutants,  Fish,  Toxicity.  Tetramethyllead, 
Aquatic  animals.  'Water  pollution  effects. 

Young  rainbow  trout  (Salmo  gairdneri)  exposed  to 
3.5  micrograms  per  liter  of  tetramethyl  lead  for 
two  weeks  accumulated  tetramethyl  lead  in  tissues 
from  0.43  micrograms  per  gram  wet  weight  on  the 
first  day  to  1.54  (-f  or  -  0.65),  170  (+  or  -  0.54), 
and  2.54  (+  or  -  0.67)  micrograms  per  liter  in  the 
second,  third,  and  seventh  day  of  treatment,  re- 
spectively. No  further  increase  occurred  after  the 
seventh  day  in  the  two-week  experiment.  Of  30 
fish  treated,  five  died  within  the  first  three  days. 
Ten  larger  fish,  weighing  more  than  20  grams, 
exposed  to  higher  concentrations  of  tetramethyl 
lead  (24  micrograms  per  liter),  had  a  two  out  of  10 
mortality.  Tissues  were  analyzed  separately,  and 
highest  concentrations  of  the  lead  compound  were 
found  in  the  lipid  layer  of  the  intestine.  Exposure 
to  51  micrograms  per  liter  did  not  increase  tetra- 
methyl lead  concentrations  in  most  fish  tissues,  but 
did  increase  mortality  to  two  out  of  three  fish  over 
10  days.  Depuration  studies  showed  rapid  decline 
of  tetramethyl  lead  levels  to  residual  levels  over 
the  10  day  study.  Half  lives  for  elimination  of  the 
compound  in  intestinal  fat  and  in  skin/head  were 
30  and  45  hours,  respectively.  (Cassar-FRC) 
W81-05159 


POLICY     PROBLEMS     ASSOCIATED     WITH 
WATERBORNE  ASBESTOS, 
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Iowa  Univ.,  Iowa  City.  Inst,  of  Urban  and  Region- 
al Research. 
M.  Sheehan. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  275-279, 
April,  1981.  1  Fig,  1  Tab,  11  Ref. 

Descriptors:  'Asbestos,  *Water  pollution  sources, 
Mining,  Industrial  waste,  'Policy  making.  Risks. 

Two  types  of  risk,  voluntary  and  involuntary,  have 
been  identified  as  they  relate  to  the  establishment 
of  policy  regarding  waterborne  asbestos.  In  cases 
of  asbestos  pollution  affecting  the  public  at  large,  it 
was  demonstrated  that  conclusive  evidence  exists 
that  asbestos  is  a  carcinogen,  but  that  no  effort  has 
been  made  to  protect  the  involutarily  exposed 
public.  In  the  workplace,  on  the  other  hand,  strict 
regulatory  practices  are  in  effect.  Rulings  were 
made  in  appeals  court  staying  the  emergency  in- 
junction issued  by  a  district  court,  on  the  basis  that 
the  court's  logic  was  clearly  incorrect.  In  this  case 
the  court  assumed  that  the  discharges  from  a  spe- 
cific company  were  not  an  immediate  health 
hazard  because  the  level  of  contamination  was  well 
below  the  occupational  level.  All  the  evidence, 
however,  suggests  that  the  threshold  for  involun- 
tary risk  acceptability  is  far  below  the  voluntary 
occupational  levels.  Forcing  an  involuntarily  ex- 
posed public  to  carry  the  burden  of  future  potential 
damages  is  seen  as  representing,  in  effect,  a  redis- 
tribution of  income  from  the  population  at  risk  to 
the  polluter  and  its  customers.  Such  a  situation 
encourages  the  firm  to  produce  more  than  the 
socially  optimum  level  of  output  and  charge  a 
price  that  does  not  reflect  the  true  costs  of  produc- 
tion. This  is  clearly  inefficient  from  a  social  wel- 
fare point  of  view.  (Baker-FRC) 
W81-05168 


CHEMICAL  CHANGES  DUE  TO  ACID  PRE- 
CIPITATION IN  A  LOESS-DERIVED  SOIL  IN 
CENTRAL  EUROPE, 

Goettingen  Univ.  (Germany,  F.R.). 

B.  Ulrich,  R.  Mayer,  and  P.  K.  Khanna. 

Soil  Science,  Vol  130,  No  4,  p  193-199,  October, 

1980.  2  Fig,  4  Tab,  18  Ref 

Descriptors:  *Acidic  waters,  'Forests,  *Air  pollu- 
tion, *Acid  rain.  Hydrogen  ion  concentration, 
Precipitation(Atmospheric),  Soil  chemistry.  Trees, 
Vegetation,  Chemical  reactions.  Nitrogen  cycle, 
Aluminum,  Organic  matter,  Europe,  Germany, 
Water  pollution  effects. 

A  Fagus  silvatica  forest  in  the  Soiling  highlands. 
Federal  Republic  of  Germany,  showed  increasing 
Al  concentrations  in  the  soil  during  a  study  of  the 
effect  of  acid  precipitation  on  the  ecosystem  be- 
tween 1966-1979.  A  noticeable  change  occurred  in 
1973.  Before  this,  carbon  and  nitrogen  stores  in  the 
forest  floor  were  increasing,  but  afterwards,  they 
decreased.  This  indicates  a  shift  from  one  decom- 
position process  to  another  as  a  response  to  acid 
precipitation.  The  pH  has  remained  between  3  and 
4,  decreasing  slightly  with  time.  Al  and  Fe  ion 
concentrations  increased  between  1966  and  1973  to 
2  mg  per  liter  and  3  mg  per  liter  of  equilibrium  soil 
solution,  with  the  buffer  reaction  reaching  deeper 
into  the  soil.  Acid  precipitation  has  induced  soil 
internal  H(  +  )  ion  production  at  a  rate  of  2.9-5.5 
kmole  H(-l-)  per  hectare  per  year,  partly  from 
changes  in  N  nutrition  and  partly  from  N  deficien- 
cy. Proton  consumption  by  silicate  weathering  is 
estimated  at  0.2-2  kmole  H(-i-)  per  hectare  per 
year,  meaning  that  the  buffering  capacity  of  this 
soil  is  reaching  its  capacity.  Since  this  forest  has 
reached  a  critical  stage  in  less  than  20  years  of  acid 
rain,  further  acid  precipitation  will  produce  serious 
results  here  as  well  as  in  all  of  Central  Europe, 
especially  the  ridges  and  plateaus  of  the  medium 
highlands.  (Cassar-FRC) 
W8 1-05 189 


THE  RELATIVE  CONTRIBUTION  OF  AQUAT- 
IC MACROPHYTES  AND  THEIR  EPIPHYTES 
TO  THE  PRODUCTION  OF  MACROPHYTE 
BEDS, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W81-05197 


SOME  RELATIONSHIPS  BETWEEN  STREAM 
BENTHOS  AND  SUBSTRATE  HETEROGENE- 
ITY, 

Scarborough  Coll.,  Toronto  (Ontario).  Div.  of  Life 

Sciences. 

D.  D.  Williams. 

Limnology  and  Oceanography,  Vol  25,  No  1,  p 

166-172,  1980.  4  Fig,  2  Tab,  19  Ref 

Descriptors:  'Benthos,  'Substrates,  'Heterogene- 
ity, Aquatic  life,  Biomass,  Invertebrates,  Detritus, 
Organic  matter.  Decomposing  organic  matter. 
Running  waters,  Lotic  environment.  Comparison 
studies. 

The  response  of  running  water  benthos  to  substrate 
physical  heterogeneity  was  investigated.  Four  sub- 
strate mixtures  were  made  up  by  dry-sieving 
washed,  ashed,  local  gravel  from  a  gravel  pit. 
About  20.5  kg  of  each  substrate  was  placed  in  wire 
baskets.  Three  replicates  were  made  of  each  mix- 
ture, and  the  baskets  were  nestled  into  a  streambed. 
Water  temperature  ranged  between  11.1  and  2.2 
degrees  C,  depth  between  25  and  35  cm,  and 
current  speed  between  40  and  60  cm/sec.  The 
baskets  remained  in  place  for  28  days,  after  which 
the  benthos  of  each  basket  was  carefully  examined. 
No  differences  were  noted  in  the  total  numbers  and 
weights  of  colonizing  animals.  However,  26%  of 
the  species  showed  clear  substrate  preferences, 
35%  showed  slight  preferences,  and  39%  showed 
no  preference.  This  last  group  was  made  up  mostly 
of  the  benthic  invertebrate  biomass.  A  high  quanti- 
ty of  detritus  accumulated  in  each  substrate,  which 
may  account  for  the  similar  densities  of  detriti- 
vores  collected  on  all  four  substrates.  (Baker-FRC) 
W81-05198 


EFFECT  OF  FLUORIDE  ON  COPPER,  MAN- 
GANESE, AND  ZINC  IN  BONE  AND  KIDNEY, 

Panjab  Univ.,  Chandigarh  (India).  Dept.  of  Bio- 
physics. 

M.  Singh,  and  K.  C.  Kanwar. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  3,  p  428-431,  March,  1981. 
1  Tab,  14  Ref 

Descriptors:  'Fluorides,  'Kidneys,  'Bone, 
'Metals,  Copper,  Manganese,  Zinc,  Trace  ele- 
ments. Toxicity,  Fluoridation,  Water  pollution  ef- 
fects. Path  of  pollutants,  Drinking  water. 

To  assess  the  effects  of  fluoride  toxicity  on  the 
levels  of  trace  elements,  copper,  manganese,  and 
zinc  in  the  body,  rats  were  fed  10  ppm  or  25  ppm 
fluoride  in  drinking  water  for  10  months.  In  the 
group  receiving  25  ppm  fluoride,  Mn  increased 
from  1 1  ppm  to  1 5  ppm  in  bone  and  decreased  in 
the  kidney,  19  to  14  ppm.  Zn  decreased  from  360 
to  310  ppm  in  bone  and  increased  from  170  to  230 
ppm  in  the  kidney.  Cu  decreased  from  8.8  to  5.2 
ppm  in  bone  and  increased  from  20  to  22  ppm  in 
the  kidney.  The  rats  fed  10  ppm  showed  no  signifi- 
cant differences  in  trace  metal  distributions  when 
compared  with  controls.  This  study  confirms  the 
observation  that  bone  is  the  most  severely  affected 
organ  in  fluoride  toxicity.  (Cassar-FRC) 
W81-05207 


TOXICITIES  OF  EIGHT  ORGANOCHLORINE 
COMPOUNDS  IN  SEDIMENT  AND 
SEA  WATER  TO  CRANGON  SEPTEMSPINOSA, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

D.  W.  McLeese,  and  C.  D.  Metcalfe. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  25,  No  6,  p  921-928,  1980.  3  Fig,  4 

Tab,  18  Ref 

Descriptors:  'Shrimp,  'Organic  compounds,  'Tox- 
icity, Benthic  fauna.  Invertebrates,  Water  pollution 
effects,  Seawater,  Mortality,  Pesticides,  Polychlo- 
rinated  biphenyls,  Aroclors,  Endrin,  Endosulfan, 
DDT,  Dieldrin,  Chlordane,  Insecticides. 

Toxicity  of  eight  organochlorine  compounds  to  the 
shrimp,  Crangon  septemspinosa,  was  measured  in 
seawater  and  sediment.  The  96-hour  L50s  in 
seawater  at  20  C  were  as  follows  (in  micrograms 
per  liter):  endosulfan,  0.2;  endrin,  0.6;  DDT,  0.4; 
dieldrin,  0.4;  chlordane,  2.0;  Aroclor   1242,   13.0; 


Aroclor  1254,  12.0,  and  HCB,  >7.2.  Sediments 
were  10-80  times  less  toxic  than  seawater.  At  10  C 
the  96-hour  LC50  were  (in  micrograms  per  liter): 
endosulfan,  6.9;  endrin,  47;  DDT,  31;  dieldrin,  4.1; 
chlordane,  120;  Aroclor  1242,  >780;  Aroclor 
1254,  >3400;  and  HCB,  >300.  LT50's  at  10  and 
20  C  were  similar.  Therefore,  it  is  permissible  to 
compare  results  of  tests  in  water  at  20  C  with  those 
in  sediment  at  10  C.  Extraction  efficiencies  were 
inversely  related  to  the  water  solubilities  of  the 
compounds.  Seawater  extraction  efficiencies  were: 
endrin,  80%;  endosulfan,  72%;  DDT,  100%;  diel- 
drin, 63%;  chlordane,  53%;  Aroclor  1242,  61%; 
Aroclor  1254,  72%;  and  HCB,  100%.  Sediment 
extraction  efficiencies  were:  endrin,  74%;  endosul- 
fan, 61%;  DDT,  85;  dieldrin,  78%;  chlordane, 
59%;  Aroclor  1242,  62%;  Aroclor  1254,  60%;  and 
HCB,  52%.  Data  indicate  that  the  concentration  of 
organochlorine  compounds  in  surficial  water  is  the 
primary  factor  controlling  the  toxicity  to  epi- 
benthic  species.  In  summary,  it  is  reasonable  to 
consider  Aroclor  1254  and  1242,  HCB,  and  chlor- 
dane in  sediments  as  relatively  non-toxic,  and  diel- 
drin, endosulfan,  endrin,  and  DDT  in  sediments  as 
potentially  hazardous  to  benthic  and  epibenthic 
invertebrates.  (Cassar-FRC) 
W8 1-05208 


INFLUENCE  OF  DRILLING  MUDS  ON  THE 
PRIMARY  CHEMOSENSORY  NEURONS  IN 
WALKING  LEGS  OF  THE  LOBSTER,  HO- 
MARUS  AMERICANUS, 

Marine  Biological  Laboratory,  Woods  Hole,  MA. 
C.  D.  Derby,  and  J.  Atema. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  3,  p  268-274,  March,  1981.  4  Fig, 
2  Tab,  42  Ref 

Descriptors:  'Drilling  fluids,  'Lobsters,  'Sublethal 
effects.  Crustaceans,  Drilling,  Water  pollution  ef- 
fects. Marine  animals.  Mud. 

Chemoreception  is  probably  the  dominant  sensory 
modality  with  which  lobsters  and  most  other 
benthic  organisms  relate  to  their  environment, 
using  it  to  obtain  food  and  mates.  The  sensory 
input  from  chemoreceptors  on  the  walking  legs  of 
lobsters  is  essential  in  eliciting  the  normal  sequence 
of  feeding  behaviors,  including  both  the  location 
and  the  grasping  of  food  items.  The  effects  of 
exposure  to  whole  drilhng  muds  on  the  physiology 
of  primary  sensory  neurons  were  examined  by 
recording  neurophysiological  responses  from  the 
chemoreceptors  in  the  walking  legs  of  lobsters. 
These  tests  resulted  in  reproducible  drilling  mud- 
induced  changes  in  the  responses  of  chemorecep- 
tors to  feeding  stimuli.  A  3  to  5  minute  exposure  to 
10  or  100  milligrams  per  liter  of  whole  used  drill- 
ing mud  altered  the  normal  activity  of  33  percent 
and  50  percent,  respectively,  of  the  leg  chemore- 
ceptors of  all  of  the  previously  unexposed  lobsters 
tested.  In  lobsters  which  had  been  exposed  to  the 
drilling  mud  for  4  to  8  days  prior  to  the  neurologi- 
cal testing,  25  percent  and  37.5  percent  of  the 
chemoreceptors  in  the  legs  were  inhibited  by  10 
and  100  milligrams  per  liter  drilling  muds,  respec- 
tively. However,  normally  functioning  receptors 
were  found  even  among  the  lobsters  treated  over 
several  days,  indicating  that  not  all  chemosensory 
neurons  on  the  legs  are  altered  by  such  long-term 
drilling  mud  exposures.  Some  chemosensory  neu- 
rons on  the  walking  legs  were  found  to  respond 
positively  to  drilling  mud  itself.  (Carroll-FRC) 
W8 1-052 13 


GRAZING  OF  ACARTIA  HUDSONICA  (A. 
CLAUSI)  ON  SKELETONEMA  COSTATUM  IN 
NARRAGANSETT  BAY  (USA):  INFLUENCE  OF 
FOOD  CONCENTRATION  AND  TEMPERA- 
TURE, 

Rhode  Island  Univ.,  Kingston.  Oceanography 
Graduate  School. 

For  primary  bibliographic  entry  see  Field  2L. 
W8 1-05224 


THE  EFFECTS  OF  A  PHOTOSYNTHESIS  IN- 
HIBITOR ATRAZINE,  ON  SALT  MARSH  EDA- 
PHIC  ALGAE,  IN  CULTURE,  MICROECOSYS- 
TEMS,  AND  IN  THE  FIELD, 


30 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution— Group  5C 


Auburn  Univ.,  AL.  Dept.  of  Botany  and  Microbi- 
ology. 

F.  G.  Plumley,  and  D.  E.  Davis. 
Estuaries,  Vol  3,  No  4,  p  271-277,  December,  1980. 
2  Fig,  2  Tab,  33  Ref. 

Descriptors:  *Salt  marshes,  'Diatoms,  *Algae, 
♦Atrazine,  Photosynthesis,  ♦Herbicides,  Marshes, 
Water  pollution  effects,  Chlorophyll,  Toxicity, 
Aquatic  algae. 

Atrazine,  widely  used  as  a  herbicide  in  corn  and 
sorghum  production,  has  been  found  in  coastal 
ecosystems  following  agricultural  use.  The  maxi- 
mum safe  level  for  the  herbicide  atrazine  in  the  salt 
marsh  was  established  at  10  ppb  after  investigations 
in  the  field,  in  microecosystems,  and  in  cultures  of 
Nitzschia  sigma  Grun.,  and  Thalassiosira  fluviatilis 
Hustedt.  A  concentration  of  2.2  ppm  (0.00001  M) 
atrazine  reduced  the  rate  of  photosynthesis,  chlo- 
rophyll content  and  cell  numbers  in  cultures  and  in 
microecosystems.  At  0.000001  M  atrazine,  chloro- 
phyll production  and  cell  density  were  maintained, 
but  photosynthesis  was  reduced.  In  the  field,  atra- 
zine effects  were  less  severe  than  in  microecosys- 
tems or  cultures.  Although  diatom  species  diversi- 
ty was  not  affected  by  the  2.2  ppm  concentration 
of  atrazine  in  microecosystems  or  in  the  field,  the 
number  of  Cymatosira  belgica  Grun.  was  in- 
creased. (Cassar-FRC) 
W81-05227 


EFFECTS  OF  PHARMACEUTICAL  WASTES 
ON  MICROBIAL  POPULATIONS  IN  SUR- 
FACE WATERS  AT  THE  PUERTO  RICO 
DUMP  SITE  IN  THE  ATLANTIC  OCEAN, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

E.  R.  Peele,  F.  L.  Singleton,  J.  W.  Deming,  B. 
Cavari,  and  R.  R.  Colwell. 

Applied  and  Environmental  Microbiology,  Vol  41, 
No  4,  p  873-879,  April,  1981.  5  Fig,  4  Tab,  22  Ref. 

Descriptors;  'Water  pollution  effects,  'Industrial 
wastes,  'Marine  bacteria,  'Ocean  dumping. 
Wastewater  disposal,  Aquatic  bacteria,  Microor- 
ganisms, Bacillus,  Staphylococcus,  Vibrio,  Micro- 
biological studies,  Coastal  waters.  Surface  waters. 
Bacterial  analysis,  'Puerto  Rico. 

The  effects  of  pharmaceutical  wastes  on  the  micro- 
flora of  surface  waters  in  the  Atlantic  Ocean  off 
the  Puerto  Rican  coast  were  studied  in  a  series  of 
cruises  during  1979  and  1980.  The  waste  plume 
from  the  disposal  barge  was  monitored,  as  well  as 
stations  along  a  series  of  transects  extending  north 
from  coastal  waters  through  and  beyond  the  dump 
site.  The  largest  numbers  of  culturable  bacteria 
occurred  from  near-shore  samples  close  to  the 
dump  site.  A  predominance  of  Vibrio  and  Aero- 
monas  spp.  were  obtained  from  these  sample  areas 
on  marine  agar.  Gram-positive  organisms  (staphy- 
lococci, micrococci,  and  bacilli)  were  dominant  in 
areas  immediately  affected  by  waste  dumping. 
Total  numbers  of  bacteria  were  relatively  stable 
throughout  the  region,  while  heterotrophic  bacte- 
rial activity  declined  with  increasing  distance  from 
the  land.  Increased  specific  activity  indices  were 
observed  near  the  dump  site.  (Geiger-FRC) 
W8 1-05249 


TRANSFORMATIONS 


IN 


NITROGEN 
STREAMS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  Engi- 
neering. 

J.  Y.  C.  Huang,  and  D.  J.  Wozniak. 
Journal  of  Environmental  Sciences,  Vol  24,  No  2, 
p  41-45,  March/April,  1981.  3  Fig,  1  Tab,  24  Ref 

Descriptors:  'Nitrogen  cycle,  'Streams,  'Nitrifica- 
tion, Nutrients,  Nitrogen  compounds,  Nitrates, 
Ammonia,  Oxygen,  Dissolved  oxygen,  Sediments, 
Microorganisms,  Water  pollution  effects.  Fate  of 
pollutants,  Denitrification,  Photosynthesis. 

A  review  of  the  nitrogen  cycle  in  streams  describes 
the  complex  relationships  between  the  forms  of 
nitrogen  as  dependent  on  physical,  chemical,  and 
biological  characteristics  of  a  stream.  Nitrification 
(nitrate  formation  from  ammonia  or  nitrogen)  can 
cause  oxygen  depletion  in  a  stream.  This  process  is 


accomplished  by  Nitrosomonas  and  Nitrobacter, 
autotrophic  microorganisms,  which  are  most  nu- 
merous at  the  surface  of  the  sediment,  on  particu- 
late matters,  and  on  rocks.  Denitrification  (the 
reduction  of  nitrates  to  nitrogen)  is  accomplished 
by  heterotrophic  microorganisms.  Optimum  condi- 
tions for  denitrification  are  pH  7.0-7.5;  tempera- 
ture, 25-35  degrees  C;  in  a  highly  reduced,  organic- 
rich  sediment.  In  the  Thames  River,  severely  pol- 
luted with  wastewater  effluent,  nitrification  did  not 
appear  until  48.3  km  downstream  from  London 
Bridge,  probably  a  result  of  insufficient  dissolved 
oxygen  directly  downstream  from  the  worst  pollu- 
tion. Following  upgrading  of  the  treatment  plants, 
which  resulted  in  a  BOD  only  25%  of  the  earlier 
value,  the  onset  of  nitrification  moved  upstream 
nearly  32.2  km.  (Cassar-FRC) 
W81-05256 


THE  EFFECTS  OF  WATER  TEMPERATURE 
ON  THE  DEVELOPMENT  OF  PROLIFERA- 
TIVE KIDNEY  DISEASE  IN  RAINBOW 
TROUT,  SALMO  GAIRDNERI  RICHARDSON, 

Veterinary  Research  Lab.  Belfast  (Northern  Ire- 
land). 

H.  W.  Ferguson. 

Journal  of  Fish  Diseases,  Vol  4,  No  2,  p  175-177, 
March,  1981.  1  Tab,  2  Ref. 

Descriptors:  'Fish  diseases,  'Water  temperatiire. 
Temperature,  Animal  diseases.  Physical  properties. 
Seasonal  variation.  Thermal  pollution.  Trout, 
'Rainbow  trout. 

Forty-five  juvenile  fish  were  moved  to  the  labora- 
tory on  October  18  and  kept  in  recirculating  water 
at  16  C,  which  is  an  average  summer  water  tem- 
perature. At  the  time  of  moving  the  fish  they  were 
infected  with  proliferative  kidney  disease  (PKD). 
By  January,  10  of  14  fish  examined  had  developed 
the  full  clinical  disease.  The  fish  still  on  the  farm 
were  also  being  monitored  and  showed  no  evi- 
dence of  PKD.  Water  temperatures  on  the  farm 
were  between  0  and  1  C.  It  was  assumed  therefore 
that  declining  water  temperatures  in  the  autumn 
are  responsible  for  the  failure  of  the  disease  to  fully 
develop  in  fish  of  this  age.  A  second  group  of  fish 
were  moved  to  the  laboratory  from  the  farm  on 
the  same  date.  The  members  of  this  group  were 
survivors  of  a  full  clinical  outbreak  of  PKD.  Water 
temperatues  were  maintained  at  16  C.  In  spite  of 
the  summer  temperatures,  the  fish  did  recover,  but 
perhaps  more  slowly  than  they  would  have  had 
the  temperature  been  allowed  to  drop  to  winter 
levels.  It  was  concluded  that  the  development  of 
PKD  is  closely  associated  with  water  tempera- 
tures, but  that  recovery  is  less  temperature  depend- 
ent. (Baker-FRC) 
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DECOMPOSITION  OF  WATER  HYACINTH  IN 
AGRICULTURAL  DRAINAGE  WATER. 

Florida  Univ.,  Sanford.  Agricultural  Research  and 

Education  Center. 

K.  R.  Reddy,  and  P.  D.  Sacco. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

228-234,  1981.  5  Fig,  6  Tab,  21  Ref 

Descriptors:  'Water  hyacinth,  'Decomposition, 
'Nutrients,  Aerobic  conditions,  Anaerobic  condi- 
tions. Nitrogen,  Phosphorus,  Chemical  oxygen 
demand.  Biological  oxygen  demand.  Drainage 
canals,  Dissolved  oxygen. 

This  study  evaluated  the  release  of  selected  nutri- 
ents from  decomposing  water  hyacinths  under  aer- 
obic and  anaerobic  conditions.  Also,  the  impact  of 
water  hyacinth  decomposition  on  drainage  canal 
water  quality  was  evaluated.  Nutrients  release 
from  the  decomposing  plants  was  measured  in  a 
laboratory  incubation  study.  Under  both  aerobic 
and  anaerobic  systems,  about  21-45%  of  the  added 
nitrogen  was  lost,  which  resulted  in  low  accumula- 
tion of  inorganic  N.  At  all  levels  of  water  hya- 
cinths tested,  soluble  P  release  into  the  water  was 
higher  under  anaerobic  conditions  than  aerobic. 
After  100  days  of  decompostion,  chemical  oxygen 
demand  of  the  water  hyacinth  treated  water  was 
reduced  by  42  to  73%  under  aerobic  conditions 
and  by  16  to  57%  under  anaerobic  condtions. 
Biological  oxygen  demand  was  reduced  67  to  85% 


under  aerobic  conditions  and  20-53%  under  anaer- 
obic conditions.  Under  field  conditions,  water  hya- 
cinth die-off  after  herbicide  application  was  stud- 
ied. There  was  an  increase  in  the  concentrations  of 
soluble  N  and  P  in  the  canal  water.  (Small-FRC) 
W81-05267 


AEROMONAS  HYDROPHILA:  ECOLOGY 
AND  TOXIGENICITY  OF  ISOLATES  FROM 
AN  ESTUARY. 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  2L. 
W81-05275 


BIOAVAILABILITY  OF  MERCURY  IN  SEVER- 
AL NORTH-EASTERN  U.S.  SPARTINA  ECO- 
SYSTEMS, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05286 


SOME  EFFECTS  OF  THE  DISCHARGE  OF 
CHLORINATED  SEWAGE,  FROM  A  SHORT 
SEA-OUTFALL,  ON  INTERTIDAL  MACRO- 
ORGANISMS, 

Welsh  Water  Authority,  Powys  (Wales).  Director- 
ate of  Scientific  Services. 
For  primary  bibliographic  entry  see  Field  2L. 
W81-05294 


GROWTH  RESPONSE  OF  FOUR  MICRO- 
ALGAE  TO  THREE  CRUDE  OILS  AND  A  FUR- 
NACE OIL 

Banaras  Hindu  Univ.,  Varanasi  (India).  Center  for 

Advanced  Studies  in  Botany. 

J.  P.  Gaur,  and  H.  D.  Kumar. 

Environmental  Pollution  (Series  A),  Vol  25,  No  1, 

p  77-85,  1981.  2  Fig,  2  Tab,  18  Ref. 

Descriptors:  'Algae,  Oil  spills,  'Toxicity,  Ecosys- 
tems, Ecology,  Aquatic  environment.  Aquatic  life. 
Aquatic  plants,  Benthic  flora.  Industrial  wastes. 
Oily  water.  Oil  pollution,  'Crude  oil.  Comparison 
studies.  Oil  grades. 

Four  micro-algae  were  exposed  to  three  crude  oils. 
The  algae  used  were  Anacystis  nidulans,  Selenas- 
trum  capricornutum,  Chlorella  vulgaris,  and  Oo- 
cystis  sp.  The  growth  of  A.  nidulans  depended  on 
the  type  of  oil  as  well  as  on  its  concentration  in  the 
culture  suspension.  Chlorella  vulgaris  exhibited 
marked  to  tolerance  to  various  oiis  but,  like  A 
nidulans,  was  particularly  sensitive  to  furnace  oil. 
Selenastrum  capricornutum  was  particularly  sensi- 
tive to  the  test  oils.  Furnace  oil  caused  the  most 
inhibition,  with  other  test  oils  being  slightly  less 
toxic.  Oocystis  sp.  had  a  marked  capacity  to  with- 
stand the  toxic  effects  of  the  various  test  oils  but 
was  markedly  sensitive  to  furnace  oil.  This  study 
thereby  demonstrated  that  algae  differ  widely  with 
regard  to  their  tolerance  to  and  growth  in  oils.  The 
species-specific  toxicity  of  oils  and  their  products 
may  produce  deleter-ous  effects  by  favoring  the 
growth  of  resistant  forms  and  eliminating  the  sus- 
ceptible ones.  This  might  eventually  affect  the 
structure  and  functioning  of  aquatic  ecosystems. 
(Baker-FRC) 
W81-05295 


UPTAKE  OF  THE  HERBICIDE  PENDIMETH- 
ALIN  BY  THE  SEA  NETTLE  CHRYSAORA 
QUINQUECIRRHA, 

Maryland  Univ.  Baltimore.  Div.  of  Dermatology. 
For  primary  bibliographic  entry  see  Field  5B. 
W81-05301 


TOLERANCE  OF  HEADWATER  VS.  MAIN- 
STREAM FISHERS  FOR  ABRUPT  PHYSICO- 
CHEMICAL  CHANGES, 

Roanoke  Coll.,  Salem,  VA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  7B. 
W8 1-05302 
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5D.  Waste  Treatment  Processes 


IMPROVING  MUNICIPAL  AND  INDUSTRIAL 
WASTE  TREATMENT  PROCESSES:  NUTRI- 
TIONAL AND  PHYSICAL  CONDITIONS  THAT 
REGULATE  FLOC  FORMATION  IN  BACTE- 
RIA ISOLATED  FROM  ACTIVATED  SLUDGE, 
Alabama  Univ.,  Birmingham.  Dept.  of  Biology. 
J.  J.  Gauthier. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-246282, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Project  Completion  Report,  June  30,  1981.  41  p,  13 
Fig,  9  Tab,  57  Ref  OWRT-A-068-ALA(1),  14-34- 
0001-9101. 

Descriptors:  'Sludge,  'Microorganisms, 

Wastewater,  Floe  formation,  'Activated  sludge 
process,  'Flocculation,  'Wastewater  treatment.  In- 
dustrial wastewater.  Municipal  wastewater. 

In  the  activated  sludge  process,  microorganisms 
are  separated  from  the  treated  wastewater  by  set- 
tling in  a  clarifier.  Sludge  settling  is  dependent 
upon  the  ability  of  the  microbes  in  the  mixed  liquor 
to  adhere  to  one  another.  This  project  was  direct- 
ed toward  a  better  understanding  of  the  mecha- 
nisms by  which  sludge  microorganisms  form  floe. 
Several  zoogloeal  isolates,  obtained  from  both  mu- 
nicipal and  industrial  sludge,  were  tested  for  flocc- 
ing  efficiency  when  they  were  grown  to  the  loga- 
rithmic and  stationary  phase. 
W8 1-05004 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES, NEW  SOURCE  PERFORMANCE 
STANDARDS,  AND  PRETREATMENT  STAND- 
ARDS FOR  THE  STEAM  ELECTRIC  POINT 
SOURCE  CATEGORY. 

Environmental   Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div, 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05026 


1980  NEEDS  SURVEY;  COST  ESTIMATES  FOR 
CONSTRUCTION  OF  PUBLICLY-OWNED 
WASTEWATER  TREATMENT  FACILITIES. 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Water  Program  Operations. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-193625, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Report  430/9-81-001,  February,  1981.  96  p,  1  Fig, 
57  Tab,  4  Append. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Construction  costs,  'Planning,  Munici- 
pal wastes.  Cost  analysis.  Projections,  Sewer  sys- 
tems. Advanced  wastewater  treatment,  Rural 
areas,  Urban  areas. 

Detailed  estimates  of  the  costs  of  construction  of 
all  needed  publicly-owned  treatment  works  in  all 
of  the  states,  and  in  each  state  are  presented,  with 
estimates  of  current  expenditures  for  municipal 
waste  treatment  nationally,  and  projections  of 
these  costs  to  the  year  2000.  Since  the  1978  survey 
a  decrease  in  total  treatment  needs  of  $9  billion 
(23%)  has  occurred.  The  present  survey  indicates  a 
total  remaining  need  of  $34.5  billion  for  treatment 
plants,  with  a  further  $85.5  billion  required  for 
additional  Clean  Water  Act  eligibilities,  such  as 
interceptor  sewers,  collection  sewers,  and  control 
of  combined  sewer  overflows.  A  more  focused 
strategy  will  be  more  effective  in  achieving  the 
treatment  goals.  Great  attention  has  been  given  to 
advanced  treatment  projects  resulting  in  a  marked 
drop  in  treatment  levels  greater  than  secondary. 
Rural  areas  and  large  cities  have  greater  needs 
than  proportional  to  their  populations.  (Brambley- 
SRC) 
W8 1-05032 


DEVELOPMENT  DOCUMENT  FOR  THE  POR- 
CELAIN ENAMELING  POINT  SOURCE  CATE- 
GORY. 

Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-201527, 
Price  codes:  A22  in  paper  copy,  AOl  in  microfiche. 
Report  EPA-440/l-81-072-b,  January,  1981.  534  p, 
62  Fig,  170Tab,  81Ref 

Descriptors:  'Porcelain  enameling  industry,  'In- 
dustrial wastes,  'Water  pollution  sources, 
'Wastewater  treatment.  Effluents,  Pollutants, 
Costs,  Heavy  metals.  Suspended  solids.  Oil, 
Grease,  Fluorides,  Cyanide,  Zero  discharge.  Water 
pollution  control.  Standards. 

The  porcelain  enameling  category  has  been  divid- 
ed into  four  subcategories,  based  on  basis  material  - 
steel,  cast  iron,  aluminum,  and  copper.  Wastewater 
results  from  rinsing  the  metal  surface  and  is  pro- 
portional to  the  surface  cleaned  and  coated  so  area 
is  used  as  the  production  normalizing  parameter. 
BPT  limitations  for  all  subcategories  are  proposed 
for  antimony,  arsenic,  chromium,  copper,  lead, 
nickel,  selenium,  zinc,  aluminum,  cobalt,  fluoride, 
iron,  titanium,  oil  and  grease,  total  suspended 
solids,  and  pH.  Cyanide  is  included  for  the  alumi- 
num basis  subcategory.  BAT  limitations  are  given 
for  all  pollutants  but  oil  and  grease,  total  suspend- 
ed solids,  and  pH.  Effluent  standards  are  proposed 
for  new  sources  (NSPS),  and  pretreatment  stand- 
ards for  existing  and  new  sources.  Zero  discharges 
are  proposed  for  the  cast  iron  subcategory  NSPS 
and  PSNS.  Cost  estimates  of  implementing  the 
wastewater  treatment  and  control  options  for  each 
subcategory  are  presented.  (Brambley-SRC) 
W8 1-05034 


CONSTRUCTION  COSTS  FOR  MUNICIPAL 
WASTEWATER      CONVEYANCE      SYSTEMS: 

1973-1979. 

Murphy  (Sage)  and  Associates,  Inc.,  Denver,  CO. 
Environmental  Protection  Agency  Report  430/9- 
81-003,  January,  1981.  118  p,  6  Fig,  55  Tab,  7 
Append. 

Descriptors:  'Wastewater  facilities,  'Construction 
costs,  'Conveyance  structures,  'Cost  analysis. 
Rural  areas.  Interceptor  sewers.  Pumping  plants. 
Construction  materials.  Water  transport.  Planning. 

This  report  presents  the  results  of  a  study  of  the 
costs  for  construction  of  municipally  owned 
wastewater  collection  systems,  defined  as  gravity 
collection  systems,  interceptors,  pumping  stations, 
and  associated  force  mains  necessary  to  collect  and 
transport  wastewater  to  a  treatment  facility.  It  is 
intended  to  serve  as  a  record  of  costs  for  those 
administering  the  Construction  Grants  Program, 
and  to  estimate  collection  costs  for  engineers,  plan- 
ners, sewerage  authorities,  and  the  public.  It  up- 
dates and  replaces  the  previous  report  in  this  series, 
and  now  includes  data  on  777  collection  systems. 
The  projects  are  located  in  all  48  contiguous  states 
excluding  Kentucky,  and  have  a  construction  cost 
value  of  $2.02  billion,  adjusted  to  first  quarter  1979 
dollars.  Over  30%  of  the  projects  served  commu- 
nities with  populations  below  2,500  people.  Rein- 
forced concrete  was  the  most  commonly  used  pipe, 
followed  by  vitrified  clay.  Unit  costs  seem  to  be 
less  for  projects  outside  Standard  Metropolitan 
Statistical  Areas,  although  Step  1  and  Step  2  non- 
construction  costs  are  higher  in  these  areas. 
(Brambley-SRC) 
W81-05035 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES, NEW  SOURCE  PERFORMANCE 
STANDARDS,  AND  PRETREATMENT,  STAND- 
ARDS FOR  THE  PULP,  PAPER  AND  PAPER- 
BOARD  AND  THE  BUILDERS'  PAPER  AND 
BOARD  MILLS  POINT  SOURCE  CATEGO- 
RIES. 

Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-201535, 
Price  codes;  A99  ($44.00)  in  paper  copy,  AOl  in 
microfiche.  Report  EPA-440/l-80/025-b,  Decem- 
ber, 1980.  660  p,  65  Fig,  179  Tab,  214  Ref,  3 
Append. 

Descriptors:  'Pulp  and  paper  industry,  'Industrial 
wastes,    'Water   pollution    sources,    'Wastewater 


treatment,  Pollutants,  Effluents,  Biochemical 
oxygen  demand,  Suspended  solids.  Phenols,  Chlor- 
inated hydrocarbons.  Zinc,  Hydrogen  ion  concen- 
tration, 'Water  quality  control.  Standards. 

For  the  purpose  of  establishing  BPT,  BCT,  BAT, 
NSPS,  PSES,  and  PSNS  effluent  limitations,  the 
integrated,  secondary  fibers,  and  nonintegrated 
segments  of  the  pulp,  paper  and  paperboard  and 
builders'  paper  and  board  mills  point  source  cate- 
gories have  been  sub-categorized.  BPT  and  BCT 
limitations  are  proposed  for  all  categories  for  5-day 
BOD,  total  suspended  solids,  and  pH,  and  BAT 
limitations  are  proposed  for  chloroform,  pentach- 
lorophenol,  trichlorophenol,  and  zinc.  These  seven 
pollution  parameters  are  limited  in  the  proposed 
NSPS  regulations.  PSES  and  PSNS  limitations  are 
proposed  for  pentachlorophenol,  trichlorophenol, 
and  zinc.  The  BCT  limitations  are  expected  to 
reduce  the  discharge  of  5-day  BOD  and  total  sus- 
pended solids  by  37%  from  the  BPT  levels.  The 
financial  and  energy  costs  of  implementing  the 
regulations  are  estimated.  (Brambley-SRC) 
W81-05036 


TREATABILITY  STUDIES  FOR  THE  INOR- 
GANIC CHEMICALS  MANUFACTURING 
POINT  SOURCE  CATEGORY. 

Environmental   Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
Report  EPA-440/1-80/103,  July,  1980.  249  p,  56 
Fig,  65  Tab,  2  Ref. 

Descriptors;  'Wastewater  treatment,  'Chemical 
wastes,  'Inorganic  chemicals,  'Water  pollution 
sources,  'Water  pollution  control.  Effluents,  Regu- 
lations, Toxicity,  Aeration,  Filtration,  Chemical 
precipitation,  Oxidation,  Reduction,  Hydrofluoric 
acid.  Chromium  compounds.  Nickel  sulfate. 
Copper  sulfate.  Titanium  dioxide.  Sodium  bisulfite, 
Sodium  hydrosulfite. 

The  major  purpose  underlying  this  Treatability 
Study  is  to  evaluate  the  achievable  performance  of 
proposed  Best  Available  Technologies  (BAT)  for 
the  treatment  and  control  of  pollutant  discharges, 
and  to  provide  empirical  treatment  system  per- 
formance information  applicable  to  selected  inor- 
ganic chemical  subcategories.  The  study  specifical- 
ly concentrated  on  those  subcategories  in  the  Inor- 
ganic Chemicals  Industry  for  which  analytical  data 
on  raw  waste  waters  and  treated  effluents  either  do 
not  exist  or  are  deficient,  and  for  which  data  are 
needed  for  purposes  of  comparison  with  proposed 
effluent  limitations  currently  being  proposed  by 
the  Effluent  Guidelines  Division  of  the  EPA.  This 
study  focuses  on  available  treatment  technologies 
which  have  been  selected  as  the  basis  for  the 
proposed  BAT  regulations.  The  majority  of  plants 
in  the  particular  industries  under  study  practice  the 
BPT  (Best  Practicable  Technology)  level  of  treat- 
ment in  accordance  with  existing  or  previous  regu- 
lations. In  most  cases,  the  BAT  level  of  treatment 
can  be  achieved  by  adding  onto  the  BPT  systems  a 
final  polishing  step  designed  to  remove  additional 
toxic  metals  and  other  pollutants  of  concern  for  the 
process  waste  streams.  The  control  technologies 
considered  were  aeration,  filtration,  precipitation 
of  hydroxides,  precipitation  of  sulfides,  oxidation, 
chromate  reduction  and  fluoride  precipitation,  and 
the  subcategories  tested  were  hydrofluoric  acid/ 
aluminum  fluoride,  chlor-alkali,  chrome  pigments, 
sodium  dichromate,  nickel  sulfate,  copper  sulfate, 
sodium  bisulfite,  sodium  hydrosulfite,  and  titanium 
dioxide.  The  proposed  BAT  regulations  appear  to 
be  applicable  to  nickel  sulfate,  copper  sulfate,  titan- 
ium dioxide,  and  sodium  bisulfite.  (Brambley-SRC) 
W8 1-05042 


DESIGN  HANDBOOK  FOR  AUTOMATION  OF 
ACTIVATED  SLUDGE  WASTEWATER  TREAT- 
MENT PLANTS, 

EMA,  Inc.,  St.  Paul,  MN. 

A.  W.  Manning,  and  D.  M.  Dobs. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB8I-1 18382, 

Price  codes:  A 19  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/8-80-028,  August,  1980.  426  p,  85  Fig,  22  Tab, 

104  Ref 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


Descriptors:  *Automation,  'Activated  sludge 
process,  'Wastewater  treatment,  'Process  control, 
•Systems  engineering,  Design  criteria,  Instrumen- 
tation, Cost  analysis,  Management  planning,  Water 
pollution  control. 

A  primary  method  for  achieving  cost  effective 
abatement  of  water  pollution  is  optimization  of 
process  and  system  control  in  wastewater  treat- 
ment plants.  Process  control  on  a  real-time  basis  is 
of  vital  concern  because  the  quantity  and  quality 
characteristics  of  municipal  wastewater  exhibit  sig- 
nificant time  variation.  Cost  effective  process  con- 
trol can  now  best  be  achieved  by  design  of  process 
unit  capacity  dose  to  the  limit,  and  the  use  of  small 
highly  skilled  operation  staffs,  aided  by  the  exten- 
sive use  of  instrumentation  and  automation.  The 
key  factor  in  this  new  process  control  optimization 
philosophy  is  the  effective  application  of  instru- 
mentation and  automation  techniques.  This  report 
is  a  system  engineering  handbook  for  the  automa- 
tion of  activated  sludge  wastewater  treatment 
processes.  Successful  unit  process  control  strate- 
gies currently  in  use  are  discussed,  and  alternative 
methods  of  control  and  implementation  are  pre- 
sented where  other  considerations  such  as  reliabil- 
ity or  flexibility  are  important.  A  method  for  pre- 
paring a  cost  effective  analysis  is  detailed  through 
the  use  of  examples.  The  design  guide  section 
reviews  some  of  the  aspects  of  control  system 
design  and  includes  examples  of  documentation 
required  to  convey  the  engineer's  and  user's  re- 
quirements. A  hindrance  to  the  fruitful  application 
of  instrumentation  and  automation  in  the  field  is  a 
lack  of  application  of  effective  modern  manage- 
ment techniques  to  municipal  wastewater  control 
organizations.  (Moore-SRC) 
W8 1-05043 


EVALUATION  OF  FULL-SCALE  SUGAR  BEET 
TRANSPORT  WATER  SOLIDS  DEWATERING 
SYSTEM, 

Sverdrup   and    Parcel   and    Associates,    Inc.,    St. 

Louis,  MO. 

M.  F.  Figueroa,  F.  A.  Brunner,  F.  S.  Williams,  and 

J.  C.  Buzzell,  Jr. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-205826, 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-089,  May,  1980.  121  p,  13  Fig,  17  Tab,  16 

Ref,  4  Append. 

Descriptors:  'Wastewater  treatment,  'Beets, 
'Dewatering,  'Industrial  wastewater,  'Sludge 
drying.  Water  transport.  Clarification,  Mud,  Filtra- 
tion. 

The  objectives  of  this  study  were  to  evaluate  a  full- 
scale  vacuum  filtration  system  for  dewatering 
solids  removed  from  the  transport  water  in  an 
operating  beet  sugar  plant  in  terms  of  operational 
reliability  and  efficiency,  economics,  and  ultimate 
disposal  of  the  dewatered  solids.  At  the  plant  study 
site  (MINN-DAK  Farmers  Cooperative,  Wahpe- 
ton.  North  Dakota),  the  solids  in  the  beet  transport 
water  are  removed  in  a  clarifier  and  piped  to  the 
Mud  House.  Waste  lime  mud  from  the  sugar  proc- 
essing is  added  to  the  clarifier  underflow  to  serve 
as  a  filter  aid.  The  combined  sludge  is  dewatered 
on  two  vacuum  filters.  The  filter  cake  is  pumped  to 
a  storage  lagoon  adjacent  to  the  Mud  House, 
Study  findings  indicate  that  the  solids  handling 
system  was  not  functioning  as  intended,  largely 
because  the  clarifier  did  not  provide  sufficient 
thickening.  The  vacuum  filters  received  primarily 
waste  lime  mud;  the  clarifier  underflow  largely 
bypassed  the  Mud  House  and  went  directly  to  a 
storage  lagoon.  Mud  House  operations  were  ad- 
justed to  compensate  for  the  various  difficulties, 
resulting  in  bypass  of  most  of  the  clarifier  under- 
flow. Because  the  solids  handling  system  was  not 
functioning  as  intended,  the  economic  evaluation 
was  not  carried  out.  Instead,  the  various  compo- 
nents of  the  total  system  were  evaluated  and  modi- 
fications are  presented  that  can  be  implemented  to 
improve  the  system  so  that  the  original  goals  for 
the  system  can  be  achieved. 
W8 1-05046 


EVALUATION  OF  AMMONIA  'FIXATION' 
COMPONENTS  IN  ACTUAL  REFINERY  SOUR 
WATERS. 

American  Petroleum  Institute,  Washington,  DC. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-203623, 
Price  codes;  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-081,  May,  1980.  122  p,  19  Fig,  18  Tab,  16 
Ref,  8  Append. 

Descriptors:  'Ammonia,  'Wastewater  treatment, 
'Industrial  wastewater.  Economic  analysis.  Cya- 
nide, Chemical  treatment.  Stripping,  Organic  acids. 
Steam. 

Ammonia  fixation  is  a  term  used  to  describe  the 
occurrence  of  ammonia  in  stripped  sour  waters 
(SSW)  that  is  resistant  to  removal  by  means  of 
additional  steam.  Samples  of  refinery  SSW  were 
analyzed  for  organic  components,  oxidized  sulfur 
compounds,  and  heavy  metals  to  determine  the 
cause  of  ammonia  fixation  during  stripping.  Acidic 
materials  were  identified  that  would  cause  fixation. 
These  acids  included  thiosulfuric  acid,  thiocyanic 
acid,  and  weak  organic  acids.  In  some  SSW,  am- 
monia is  synthesized  during  analysis,  resulting  in  an 
apparent  nonstrippable  residual  ammonia.  The 
amount  of  ammonia  fixation  that  will  occur  with  a 
particular  sour  water  can  be  predicted  by  batch 
stripping  using  nitrogen  gas,  or  by  a  potentiometric 
titration.  Laboratory  stripping  experiments  were 
used  to  demonstrate  that  caustic  can  substitute  for 
steam  in  producing  a  SSW  with  low  levels  of 
ammonia.  An  economic  analysis  showed  that  caus- 
tic use  is  only  warranted  when  very  high  ammonia 
removal  (more  than  97%)  is  required,  and  that  the 
economic  optimum  steam  and  caustic  usage  would 
degrade  sulfide  removal  performance.  Studies  with 
artificial  sour  waters  showed  that  average  refinery 
stripper  operations  could  remove  simple  cyanide 
and  convert  some  cyanide  to  thiocyanate.  Metal- 
complexed  cyanide  was  largely  unaffected  by 
stripping.  (Moore-SRC) 
W81-05047 


SOURCES  AND  TREATMENT  OF 

WASTEWATER  IN  THE  NONFERROUS 
METALS  INDUSTRY, 

Radian  Corp.,  Austin,  TX. 

R.  T.  Coleman,  J.  D.  Colley,  R.  F.  Klausmeier,  N. 

P.  Meserole,  and  W.  C.  Micheletti. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB80-196918, 

Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 

Environmental  Protection  Agency  Report  EPA- 

600/2-80-074,  April,  1980.  172  p,  14  Fig,  47  Tab,  67 

Ref,  1  Append. 

Descriptors:  'Heavy  metals,  'Industrial  wastes, 
'Wastewater  treatment,  'Nonferrous  metals  indus- 
try. Copper,  Lead,  Zinc,  Chemical  precipitation, 
Evaporation,  Recycling,  Starch  complexing.  Re- 
duction. 

Industrial  effluent  waters  containing  dissolved 
heavy  metals  represent  an  environmental  problem 
associated  with  the  activities  of  many  industries. 
The  available  literature  data  were  compiled  on 
both  the  sources  of  and  treatment  technologies  for 
industrial  acidic  wastewater  containing  dissolved 
heavy  metals,  in  order  to  assess  the  applicability  of 
existing  wastewater  treatment  technology  to  the 
effluents  generated  by  the  primary  and  secondary 
copper,  lead,  and  zinc  industries.  Two  treatment 
processes,  hydroxide  precipitation  and  evaporation 
were  found  to  be  widely  used  commercially  and 
applicable  to  the  treatment  of  effluents  in  the  non- 
ferrous  metals  industry.  The  applicability  of  evapo- 
ration is  limited  to  arid  regions.  Sulfide  precipita- 
tion and  ferrite  coprecipitation  have  been  success- 
fully used  in  limited  applications.  The  solid  waste 
that  is  generated  can  be  recycled  to  a  smelting 
furnace.  The  sodium  borohydride  reduction  proc- 
ess may  be  useful  for  small  wastewater  streams 
containing  either  valuable  or  hard  to  remove 
metals.  Starch  complexing  has  been  applied  in  pilot 
studies  as  a  polishing  process.  Good  removal  effi- 
ciencies are  reported,  but  the  solid  waste  that  is 
generated  when  absorbed  compounds  are  released 
upon  decomposition  of  the  starch  results  in  a  con- 
centrated stream  which  must  be  treated  by  other 
means.  (Moore-SRC) 
W8 1-05049 


SOLVENT  EXTRACTION  OF  WASTEWATERS 
FROM  ACETIC-ACID  MANUFACTURE, 

California  Univ.,  Berkeley.  Dept.  of  Chemical  En- 
gineering. 

N.  L.  Ricker,  and  C.  J.  King. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197577, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/2-80-064,  April,  1980.  168  p,  16  Fig,  42  Tab,  96 
Ref. 

Descriptors:  'Industrial  wastewater,  'Wastewater 
treatment,  'Acetic  acid.  Organic  solvents.  Waste 
recovery,  Cost  analysis.  Solvents,  Chemical  indus- 
try. 

Solvent  extraction  was  evaluated  as  a  potential 
treatment  method  for  wastewaters  generated 
during  the  manufacture  of  acetic  acid.  Possible 
goals  for  an  extraction  process  were  considered. 
For  the  wastewater  samples  studied,  extraction 
appeared  to  be  too  expensive  to  be  practical  unless 
recovery  of  a  marketable  chemical  were  possible. 
Longchain,  tertiary  alkyl  amines,  dissolved  in  or- 
ganic diluents,  appeared  to  be  the  most  promising 
extractants,  except  for  certain  wastewaters  con- 
taining chlorinated  acetaldehydes.  Amine  extrac- 
tants were  studied  extensively  in  small-scale  experi- 
ments to  determine  phase  equilibria,  extractant  re- 
generability,  mass-transfer  characteristics,  and 
emulsification  tendencies.  A  cost  estimate  was  pre- 
pared for  an  extraction  process  to  recover  acetic 
acid  from  a  22,700-kg/h  (100-gpm)  wastewater 
containing  5  wt.%  acid.  Estimated  direct-fixed- 
capital  was  $1,030,000,  with  an  annual  operating 
cost  of  $253,000/year  ($5.90/1000  gal),  resulting  in 
a  return  on  investment  before  taxes  (ROIBT)  of 
244%  per  year.  The  ROIBT,  for  a  1  wt.%  acetic 
acid  wastewater  was  only  about  30%;  however, 
this  might  be  increased  by  further  optimization  of 
the  amine/diluent  combination. 
W8 1-05048 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES AND  NEW  SOURCE  PERFORMANCE 
STANDARDS  FOR  THE  BATTERY  MANUFAC- 
TURING POINT  SOURCE  CATEGORY. 
Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 
Report  EPA-400/ 1-80/067-2,  September,  1980.  847 
p,  150  Fig,  186  Tab,  124  Ref. 

Descriptors:  'Industrial  wastes,  'Water  pollution 
sources,  'Battery  industry,  'Wastewater  treatment, 
'Water  pollution  control.  Water  quality  standards. 
Heavy  metals.  Costs,  Pollutants,  Process  control, 
Water  use.  Zero  discharge.  Clean  Water  Act. 

This  report  is  a  technical  background  document 
prepared  to  support  effluent  limitations  and  stand- 
ards under  authority  of  the  Clean  Water  Act. 
Based  on  the  battery  anode  material  the  industry 
was  subcategorized  into  the  following  groups:  cad- 
mium, calcium,  lead,  Leclanche,  lithium,  magne- 
sium, zinc,  and  nuclear.  Wastewater  generation, 
water  use,  and  mass  discharge  were  determined  for 
each  subcategory.  Control  and  treatment  technol- 
ogies are  available  as  end-of-pipe  treatment  and  in- 
process  pollution  control  techniques.  Costs  are  es- 
timated for  individual  treatments  and  treatment 
systems.  The  best  practicable  technology  (BPT) 
for  control  of  heavy  metals  in  each  of  the  subcate- 
gories is  identified  and  used  as  a  basis  for  develop- 
ing best  available  technology  (BAT).  Zero  dis- 
charge of  process  wastewater  pollutants  is  achiev- 
able by  BPT  for  the  Leclanche  subcategory,  and 
by  BAT  for  the  cadmium  subcategory.  For  all 
subcategories  the  BAT  options  provide  methods 
for  reducing  both  the  volume  of  process 
wastewater  and  the  concentrations  of  pollutants, 
and  may  include  the  elimation  of  wastewater  dis- 
charge from  specific  process  elements.  (Brambley- 
SRC) 
W8 1-05062 
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*  1 


DRAFT  DEVELOPMENT  DOCUMENT  FOR 
THE  ELECTRICAL  AND  ELECTRONIC  COM- 
PONENTS POINT  SOURCE  CATEGORY. 

Environmental   Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05063 


DEVELOPMENT  DOCUMENT  FOR  THE  COIL 
COATING  POINT  SOURCE  CATEGORY. 

Environmental   Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05064 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES, NEW  SOURCE  PERFORMANCE 
STANDARDS,  AND  PRETREATMENT  STAND- 
ARDS FOR  THE  COAL  MINING  POINT 
SOURCE  CATEGORY. 

Environmental    Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05065 


AN   ECONOMIC   ANALYSIS   OF   EFFLUENT 

STANDARDS  FOR  BOD,  AMMONIA,  TOTAL 

SUSPENDED  SOLIDS,   AND  DISINFECTION: 

CASE  STUDY  OF  A  MODERN  TREATMENT 

PLANT. 

Hey   (Donald   L.)   and   Associates,   Chicago,    IL. 

D.  L.  Hey,  J.  M.  Pappas,  and  L.  C.  Cox. 

Illinois  Institute  of  Natural  Resources,  Chicago, 

Document  No  80/25,  November,  1980.  46  p,  8  Fig, 

22  Tab,  24  Ref 

Descriptors:  'Wastewater  treatment,  *Cost-benefit 
analysis,  *Water  quality  standards.  Water  pollution 
effects,  'Water  pollution  control,  *Chlorination, 
Economic  aspects,  Sanitation,  Estimated  costs,  En- 
vironmental protection.  Effluent,  Swimming,  Eco- 
nomic evaluation. 

Implementing  stricter  effluent  standards  for  munic- 
ipal wastewater  plants  involves  immense  costs,  and 
the  benefits  are  not  always  obvious  or  of  more  than 
a  seasonal  nature.  Unfortunately,  little  information 
is  available  concerning  the  economic  value  of  po- 
tential uses.  The  Illinois  EPA  is  addressing  the 
relationship  between  effluent  limits  and  the  existing 
and  potential  uses  of  streams  in  Illinois  through  its 
review  of  existing  stream  standards.  The  case  cited 
is  the  Downers  Grove  Sanitary  District  which  will 
need  to  spend  approximately  $2  million  for  addi- 
tional facilities  to  meet  the  ammonia  effluent  stand- 
ard of  1.5  mg/liter.  The  report  suggests  that  the 
economic  principals  of  marginal  analysis  are  mean- 
ingful when  waste  disposal  is  displacing  or  pre- 
venting other  uses,  and  concludes:  (1)  Variable 
effluent  limits  would  reduce  operating  costs  by  21 
percent  according  to  the  cost  analysis  of  the  Dow- 
ners Grove  treatment  plant.  Assuming  the  elimina- 
tion of  chlorination  and  fixed  effluent  limits,  the 
operating  cost  would  be  reduced  by  $266,000.  (2) 
The  seasonal  standard  for  BOD  accounts  for  12 
percent  of  the  savings;  ammonia  accounts  for  39 
percent;  microstrainers  represent  8  percent;  and 
elimination  of  chlorination  would  account  for  41 
percent,  and  would  also  save  about  2  million  kwh. 
(3)  Return  on  investment,  even  with  variable  efflu- 
ent limits,  is  not  commensurate  with  operating  or 
facility  costs.  (4)  Regardless  of  effluent  limits, 
achievement  of  a  higher  use  for  affected  streams  is 
unlikely.  (5)  Variable  limits  are  recommended,  but 
in-stream  treatment  is  a  possible  alternative.  (6) 
Chlorination  should  continue  near  swimming 
areas.  (Garrison-Omniplan) 
W8 1-05067 


AERATION  SYSTEM  AND  METHOD  WITH 
TAPERED  NOZZLE. 

Clevepak  Corp.,  White  Plains,  NY.  (Assignee). 
A.  E.  Molvar. 

U.S.  Patent  No  4,224,158,  7  p,  3  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998.  No  4.  P  1455,  September  23,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water    pollution    treatment,    'Aeration,    Equip- 


ment, Bubbles,  Gases,  Flow  rates,  Mixing,  Gas- 
water  interfaces. 

A  system  is  described  for  mixing  gas  with 
wastewater  in  which  the  water  is  pumped  through 
a  number  of  mixing  chambers  into  which  the  gas  is 
injected  at  a  step  region  to  form  parallel  streams  of 
gas  and  water.  An  extending  chamber  contains  the 
parallel  streams  as  the  interface  between  them  be- 
comes unstable,  breaks  down,  creating  vortices  and 
produces  tiny  bubbles  which  mix  with  the  water. 
The  extending  chamber  is  divided  into  two  section 
with  at  least  the  section  remote  from  the  step 
surface  tapered  inwardly  at  a  rate  of  1 1-22  degrees 
to  permit  operation  at  high  air  flow  rates  without 
blowing  the  bubble  forming  vortices  out  of  the 
chamber.  (Sinha-OEIS) 
W8 1-05072 


WEIR  SKIMMER. 

Nalco  Chemical  Co.,  Oak  Brook,  IL.  (Assignee). 
D.  G.  Pardikes,  W.  F.  Flowers,  A.  S.  Huff,  and  A. 
J.  Young. 

U.S.  Patent  No  4,224,  156,  6  p,  3  Fig,  11  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  4,  P  1454,  September  23,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Mine  wastes,  'Water  pollution  treatment.  Separa- 
tion techniques.  Settling  basins,  Weirs,  Floccula- 
tion,  Overflow,  Automatic  control,  Skimming. 

Many  approaches  have  been  used  to  contain  and 
treat  mine  drainage  and  waters.  Among  the  types 
of  technology  used  there  is  a  ponding  and  settling 
system  that  relies  on  natural  or  man-made  grades 
that  occur  in  the  topography  of  the  surrounding 
areas.  Grading  of  the  land  allows  for  the  collection 
of  water  into  pond  systems  for  its  retention  and 
treatment.  Separation  of  suspended  matter  from 
water  can  be  improved  by  treating  the  water  with 
various  types  of  polyelectrolytes.  One  of  the  prob- 
lems that  has  been  observed  in  the  use  of  polyelec- 
trolytes is  the  control  of  the  feeding  rate  into  a 
water  suspension  pond  while  its  volume  is  varying 
under  conditions  of  rainfall  or  in  extreme  flooding. 
Under  these  types  of  conditions  as  well  as  under 
drought  conditions  when  essentially  no  water  flow 
exists,  the  treatment  is  often  inadequate  due  to 
either  gross  under-treatment  in  relation  to  the 
amount  of  polyelectrolyte  needed  to  efficiently 
remove  suspended  matter  or  gross  over-treatment 
which  is  wasteful  and  costly  to  the  operator.  An 
object  of  this  invention  is  to  provide  an  apparatus 
and  procedure  for  controlling  the  amount  and 
quality  of  effluent  waters  being  discharged  from  an 
industrial  mine  site.  Another  object  is  to  provide 
automatic  control  to  stop  the  feed  of  polyelectro- 
lyte when  it  is  not  needed  due  to  low  water 
conditions  in  the  pond.  A  further  object  is  to 
provide  a  device  that  can  accomplish  this  in  such  a 
manner  as  to  de-emphasize  the  necessity  of  opera- 
tors. (Sinha-OEIS) 
W8 1-05073 


SEWAGE  TREATMENT  APPARATUS. 

G.  A.  Milne. 

U.S.  Patent  No  4,224,155,  9  p,  11  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  4,  P  1454,  September  23,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Sewage  treatment,  'Separation  techniques.  Aero- 
bic treatment.  Aeration,  Equipment,  Underground. 

The  invention  provides  a  totally  self-contained  un- 
derground aerobic  digestive  system  for  wastewater 
treatment.  The  system  is  entirely  underground  so 
that  no  ground  space  is  consumed  by  operation  of 
the  facilities  and  so  that  no  noxious  odors  or  visual 
pollution  is  produced  by  the  system.  The  system  is 
completely  aerobic  and  no  preliminary  anaerobic 
sludge  treatment  is  provided.  Waste  water  flows 
directly  into  a  receiver  which  has  a  foraminous 
wall  in  an  upper  portion  for  passing  wastewater 
with  dissolved  materials  and  with  suspended  solids. 
Large  objects,  undigestable  solids  and  heavy  grits 
are  retained  within  the  receiver.  When  the  receiver 
is  full  of  solids,  wastewater  flows  through  larger 
apertures  in  the  holder.  Several  tanks  are  coupled 
in  parallel  or  series.  The  tanks  are  provided  with 


aeration  devices  in  a  main  portion  and  have  a 
partition  which  forms  a  chlorifying  portion  with  a 
sludge  return  at  the  bottom  of  the  partition  and  a 
skimmer  return  at  the  top.  Multiple  tanks  are  ar- 
ranged in  parallel  or  series.  Outflow  of  the  tanks  is 
cascaded  in  an  enclosure  and  is  dispersed  in  injec- 
tion wells.  De-watering  systems  remove  sludge 
from  the  bottom  of  the  tank  and  return  sludge  to 
the  inflow  for  further  treatment.  The  entire  self- 
contained  system  can  be  located  beneath  the  park- 
ing lot  adjacent  a  multiple  dwelling  unit.  (Sinha- 
OEIS) 
W8 1-05074 


PROCESS  FOR  CLARIFYING  AQUEOUS  SYS- 
TEMS EMPLOYING  QUARTERNARY  AMMO- 
NIUM ADDUCTS  OF  POLYMERIZABLE  TER- 
TIARY AMMONIUM  SALTS  AND  ACRYLA- 
MIDE. 

Petrolite  Corp.,  St.  Louis,  MO.  (Assignee). 
R.  S.  Buriks,  A.  R.  Fauke,  and  D.  W.  Griffiths. 
U.S.    Patent   No   4,224,150,    8   p,    3   Tab,    5   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vdl  998,  No  4,  P  1452,  September  23,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Separation  tech- 
niques. Water  purification,  Flocculation,  Oil  pollu- 
tion. Suspended  solids.  Chemical  reactions.  Poly- 
mers, Turbidity,  Clarification. 

This  invention  relates  to  adducts  of  salts  of  poly- 
merizable  tertiary  amines  with  acrylic  compounds 
illustrated  by  acrylamide  and  acrylonitrile;  to  poly- 
mers and  copolymers  containing  said  adducts  and 
to  processes  for  preparing  them.  The  invention 
also  relates  to  the  use  of  the  polymers  and  copo- 
lymers, particularly  in  the  clarification  of  turbid 
waters  by  flocculation  or  flotation  of  oil  and/or 
suspended  solids.  (Sinha-OEIS) 
W8 1-05076 


RECLAMATION  OF  MOLYBDENUM  OR 
OTHER  HEAVY  METALS  FROM 

WASTEWATER  TREATMENT  SKIMMINGS, 

Dravo  Corp.,  Pittsburgh,  PA.  (Assignee). 

E.  R.  Ramirez. 

U.S.    Patent   No   4,222,872,   3   p,   7   Ref;   Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

998,  No  3,  p  1025,  September  16,  1980. 

Descriptors:  'Patents,  'Waste  water  treatment, 
'Water  pollution  treatment,  'Separation  tech- 
niques, 'Heavy  metals.  Skimming,  Chemical  reac- 
tions, Chemical  precipitation.  Molybdenum,  Tung- 
sten, Product  recovery. 

Heavy  metal  anions  such  as  molybdenum  and 
tungsten  are  reclaimed  from  wastewater  skimmings 
and  ferric  sulfate  recovered  for  future  use.  The 
skimmings  result  from  precipitation  of  heavy 
metals  from  wastewater,  such  as  mine  tailings,  by 
contact  with  ferric  sulfate  to  form  insoluble  ferric 
salts  with  subsequent  gas  flotation.  The  wastewater 
skimmings  are  contacted  with  aqueous  caustic  at  a 
temperature  of  between  150  degree-225  degree  F. 
to  dissolve  the  heavy  metal  anions  and  form  a 
solution  and  residual  solids.  The  heavy  metal  anion 
solution  is  separated  from  the  residual  solids  and 
they  in  turn  are  contacted  with  sulfuric  acid  to 
produce  ferric  sulfate  which  is  then  used  to  form 
additional  wastewater  skimmings.  (Sinha-OEIS) 
W8 1-05084 


LAGOONING  PROPERTIES  OF  FLUSHED 
DIARY  AND  SWINE  WASTES  IN  MULTI-CELL 
SYSTEMS  EMPLOYING  RECYCLE. 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

D.  T.  Hill,  T.  A.  McCaskey,  and  H.  E.  Hamilton. 
Transactions  of  the  ASAE,  Vol  24,  No  2,,p  459- 
464,   March-April,    1981.    10  Fig,  3  Tab,   17  Ref. 

Descriptors:  'Animal  wastes,  'Lagoons,  'Farm  la- 
goons, Waste  treatment.  Agricultural  wastes,  Farm 
wastes.  Hogs.  Dairy  industry.  Nitrogen  com- 
pounds. Bacteria,  Pathogenic  bacteria.  Salts, 
Sludge 

Three  years  of  studies  in  laboratory  scale  lagoon 
simulators  showed  striking  differences  between  la- 
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gooning  characteristics  of  swine  wastes  and  settled 
dairy  wastes.  Operating  parameters  were  as  close 
as  possible  to  field  conditions.  Dairy  wastes  are 
high  in  undigested  plant  material,  low  in  N  (3.9% 
TKN),  lower  in  pH,  and  higher  in  volatile  organic 
acids  than  swine  wastes.  Salt  concentration  buidlup 
at  a  loading  rate  of  320  g  volatile  solids  per  cu 
meter  per  day  was  greater  in  swine  waste,  1.73% 
NaCl,  vs.  0.2%  for  dairy  waste.  Nitrogen  loss  was 
80%  for  lagooned  dairy  waste  and  55%  for  swine 
waste.  Salmonella  typhimurium  decreased  more 
rapidly  in  lagooned  dairy  waste  than  in  swine 
waste;  bacteria  were  eliminated  in  both  systems 
after  32  days.  Volatile  solids  reduction  was  1.15 
times  greater  in  swine  waste  than  in  dairy  waste. 
Sludge  accumulation  rates  in  the  first  cell  were  4.2- 
22.15%  per  year  of  total  lagoon  volume  for  dairy 
waste  and  17.72-33.3%  per  year  for  swine  waste. 
Sludge  accumulation  in  the  second  cells  was  no 
problem.  The  swine  lagoon  systems  using  recycle 
had  a  sludge  accumulation  rate  of  18.9%  per  year, 
and  a  useful  life  of  4-5  years  for  the  cell  and  10.15 
years  for  the  total  system.  For  dairy  waste,  an 
accumulation  rate  of  8.44%  per  year  and  a  useful 
life  of  10  years  for  the  first  cell  were  determined. 
The  total  system  life  is  almost  indefinite  if  the 
second  cell  is  also  allowed  to  fill  with  sludge.  Both 
wastes  were  similar  in  carbon  content  and  degree 
of  treatment  possible  for  loading  rates  up  to  160  g 
volatile  solids  per  cu  meter  per  day.  (Cassar-FRC) 
W81-05125 


PILOT-SCALE  EVALUATION  OF  DESIGN 
CRITERIA  FOR  ANAEROBIC  PHOTOSYN- 
THETIC  LAGOONS  TREATING  FELLMON- 
GERY  (UNHAIRING)  WASTEWATER, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Dept.  of  Biotechnology. 

P.  N.  McFariane,  and  H.  Melcer. 

Water  Research,  No  15,  No  5,  p  609-613,  May, 

1981.  3  Fig,  2  Tab,  12  Ref 

Descriptors:  'Anaerobic  lagoons,  'Sulfur  bacteria, 
•Leather  industry,  'Industrial  wastewater. 
Wastewater  treatment,  Wastewater  lagoons.  La- 
goons, Sheep,  Chromatiaceae,  Bacteria,  Microo- 
granisms,  Chemical  oxygen  demand,  Sulfides,  Fell- 
mongery  wastes,  *New  Zealand. 

Fellmongery  wastewater,  from  the  unhairing  of 
sheep  pelts,  was  treated  in  a  pilot-scale  (4.7  cu 
meter)  anaerobic  photosynthetic  lagoon  in  which 
Chromatiaceae,  purple  sulfur  bacteria,  were  the 
dominant  organisms.  A  ninety-day  retention  time 
produced  removals  of  86%  COD  and  85%  sulfide; 
original  levels  were  about  4500  mg  per  liter  COD 
and  about  98  mg  per  liter  sulfide.  pH  was  reduced 
from  12  to  eight.  Results  on  effluent  quality  ob- 
tained in  this  study  compared  well  with  predictions 
based  on  laboratory  scale  models.  (Cassar-FRC) 
W8 1-05 154 


PRECIPITATION  MINUS  EVAPORATION 
DATA  FOR  LAGOON  DESIGN  AND  MANAGE- 
MENT IN  THE  CENTRAL  AND  SOUTHEAST- 
ERN UNITED  STATES. 

Missouri  Agricultural  Experiment  Station,  Colum- 
bia. 

For  primary  bibliographic  entry  see  Field  2B. 
W8 1-05 127 

SOME  OBSERVATIONS  ON  THE  BIOCHEM- 
ISTRY AND  INHIBITION  OF  NITRIFICA- 
TION, 

Anglian  Water  Authority  (England). 
L.  B.  Wood,  B.  J.  E.  Huriey,  and  P.  J.  Matthews. 
Water  Research,  Vol  15,  No  5,  p  543-551,  May, 
1981.  1  Fig,  7  Tab,  45  Ref 

Descriptors:  'Nitrification,  'Inhibitors,  'Activated 
sludge,  'Wastewater  treatment.  Organic  com- 
pounds. Thiourea,  Enzymes,  Toxicity,  Nitrogen 
compounds,  Nitrosomonas,  Ammonia,  Nitrites,  Ni- 
trates. 

Activated  sludge  mixed  liquors  were  aerated  in  the 
presence  of  measured  amounts  of  compounds  po- 
tentially toxic  to  nitrification.  Examination  of 
thiourea  and  its  analogs  (especially  inhibitory  com- 
pounds) further  supported  the  theory  that  enzymic 
Cu(l-I-)  chelation  is  the  main  cause  of  nitrification 
inhibition  for  compounds  producing  the  most 
marked  effects.  Percent  nitrification  inhibition  of 
concentrations  of  one  to  10  times  10  to  the  minus 
6th  molar,  as  calculated  by  ammonia  loss,  were: 
thiourea,  77%;  allyl  thiourea,  38%;  methyl 
thiourea,  100%;  and  amino  thiourea  (thiosemicar- 
bazide),  79%.  The  following  compounds  had  an 
inhibitory  effect  on  nitrification  (concentrations  10 
to  330  mg  per  liter):  sodium  salts  of  pentabromo- 
phenol,  2,4,6-tribromophenol,  Bisphenol  A,  and 
2,3,5',6'-tetrabromo  Bisphenol  A;  2,4,6-tribromo- 
phenol; bromodichloropropane;  2,3-dibromopro- 
pan-l-ol;  1,2-dibromoethane:  and  chlorobenzene. 
Compounds  with  no  effect  on  nitrification  (con- 
centrations on  the  order  of  50  to  300  mg  per  liter) 
were:  tribromophenyl  allyl  ether,  pentabromo- 
phenyl  allyl  ether,  pentabromotoluene,  allyl  chlo- 
ride, decyl  bromide,  tris  (2,3-dibromopropyl)  phos- 
phate, diphenyl,  terphenyl,  decabromodiphenyl, 
and  tetradecabromoterphenyl.  Results  from  three 
different  mixed  liquors  varied  significantly;  there- 
fore, results  should  be  interpreted  with  care.  Loss 
or  organic  nitrogen  is  explained  by  the  reduction 
of  nitrite  by  a  copper-containing  hydroxylamine- 
nitrite  reductase  in  Nitrosomonas,  which  is  inhibit- 
ed by  the  compounds  detrimental  to  nitrification. 
(Cassar-FRC) 
W81-05152 


EFFECT  OF  TEMPERATURE  AND  DIS- 
SOLVED OXYGEN  ON  BIODEGRADATION 
OF  NITRILOTRIACETATE, 

Procter  and  Gamble  Co.,  Cincinnati,  OH. 

R.  J.  Larson,  G.  G.  Clinckemaille,  and  L.  Van 

Belle. 

Water  Research,  Vol  15,  No  5,  p  615-620,  May, 

1981.  4  Fig,  3  Tab,  37  Ref. 

Descriptors:  'Nitrilotriacetate,  'Dissolved  oxygen, 
'Temperature,  'Biodegradation,  Oxygen,  Fate  of 
pollutants,  Microorganisms,  'Wastewater  treat- 
ment, Degradation. 

The  rate  of  biodegradation  of  nitrilotriacetate 
(NTA)  was  determined  in  water  samples  collected 
from  the  Ruhr  River  in  an  area  where  NTA- 
containing  detergents  are  not  used.  Half-lives  were 
two  days  for  Ruhr  River  samples  and  one  day  for 
river  water  from  NTA-using  areas.  First  order  rate 
constants  showed  temperature  dependence  (coeffi- 
cient, two),  and  biodegradation  occurred  over  the 
range  2-24  degree  C.  The  effect  of  temperature  on 
the  rate  of  NTA  degradation  was  described  by  the 
Arrhenius  equation,  with  calculated  activation  en- 
ergies in  the  range  reported  for  ordinary  enzyme 
reactions.  Biodegradation  of  NTA  occurred  at 
concentrations  as  low  as  50  micrograms  per  liter 
and  over  a  dissolved  oxygen  concentration  range 
of  0.3  to  13  mg  per  liter.  The  initial  steps  in 
biodegradation  were  oxygen  dependent,  suggesting 
an  obligate  oxygen  requirement  for  the  initial  steps. 
(Cassar-FRC) 
W81-05155 


ACID  AND  ALKALINE  PHOSPHATASE  AC- 
TIVITY IN  ANAEROBIC  DIGESTED  SLUDGE: 
A  BIOCHEMICAL  PREDICTOR  OF  DIGESTER 
FAILURE, 

York  Univ.  (England).  Dept.  of  Biology. 

N.  V.  Ashley,  and  T.  J.  Hurst. 

Water  Research,  Vol  15,  No  5,  p  633-638,  May, 

1981.9Fig,  2Tab,  7Ref 

Descriptors:  'Anaerobic  digestion,  'Digestion, 
♦Phosphatase  activity,  Enzymes,  Biological  treat- 
ment. Sludge  digestion.  Indicators,  Acidity,  Meth- 
ane, 'Wastewater  treatment.  Fatty  acids,  Bacteria. 

Increases  in  acid  and  alkaline  phosphatase  activi- 
ties were  good  indicators  of  instability  or  incipient 
failure  of  a  laboratory-scale  anaerobic  sludge  di- 
gester. These  changes  were  apparent  days  before 
the  usual  tests  for  fatty  acids  or  methane  produc- 
tion disturbances  were  possible.  The  pH  optima  of 
four  different  phosphatase  activities  in  digesting 
sludge  were  4.2,  6.6,  9.4,  and  11.4.  At  the  highest 
feed  rate,  200  ml  per  day,  dramatic  increases  in  all 
four  phosphatases  were  detectable  at  the  beginning 
of  the  increased  feed  rate  (36th  day)  and  again  at 
86-90  days.  Increases  in  volatile  fatty  acids  and  a 


fall  in  pH  were  not  apparent  until  95-100  days. 
Methane  levels  were  not  affected  at  this  stage. 
Addition  of  monochloroacetic  acid  to  destabilize 
the  digester  caused  an  immediate  rise  in  phospha- 
tase activity  at  a  point  where  methane  production 
remained  stable.  Increases  in  acetic  and  propionic 
acids  occurred  two  days  after  phosphatase 
changes,  and  higher  molecular  weight  acids  did 
not  appear  until  the  fifth  day.  (Cassar-FRC) 
W81-05156 


THE  DROPLET  SIZE  AND  HEIGHT  EFFECTS 
IN  AMMONIA  REMOVAL  IN  A  SPRAY 
TOWER, 

Caulfield  Inst,  of  Tech.  (Australia). 

T.  H.  Davies,  and  S.  Y.  Ip. 

Water  Research,  Vol  15,  No  5,  p  525-533,  May, 

1981.6Fig,  8Tab,  4Ref 

Descriptors:  'Ammonia,  'Aeration,  'Spraying, 
'Wastewater  treatment,  Mass  transfer,  Lime,  Pilot 
plants. 

Ammonia  was  removed  from  lime  treated  sewage 
by  spraying  down  through  an  unpacked  air  strip- 
ping tower.  The  pilot  plant  study  determined  that 
the  instantaneous  ammonia  release  at  the  spray 
nozzle  depended  on  nozzle  design.  Optimum 
median  droplet  diameter  was  1300-1400  microme- 
ters. Ammonia  removal  efficiency  varied  with 
tower  height  according  to  an  equation  which  al- 
lowed assessment  of  cost  and  benefits  for  increased 
tower  heights.  A  No.  50  nozzle  at  a  delivery 
pressure  of  276  kPa  removed  about  19%  of  the 
ammonia  instantaneously,  followed  by  further  re- 
moval dependent  on  the  liquid/gas  ratio,  tower 
height,  and  temperature.  A  No.  60  nozzle  removed 
13%  of  the  ammonia  initially.  It  was  also  deter- 
mined that  a  large  diameter  tower  with  little  spray 
contacting  the  walls  was  most  efficient.  (Cassar- 
FRC) 
W81-05161 


COST  REDUCTIONS  DUE  TO  SEASONAL 
VARIATION  IN  MUNICIPAL  WASTE  WATER 
TREATMENT  LEVELS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Economics. 

For  primary  bibliographic  entry  see  Field  6C. 

W81-05171 

TREATMENT  PROCESSES  TO  MEET  WATER 
REUSE  REQUIREMENTS, 

Culp/Wesner/Culp,  Cameron  Park,  CA. 

R.  L.  Culp. 

Water/Engineering  and  Management,  Vol  128,  No 

4,  p  72,  74-76.  April,   1981.  4  Fig,  3  Tab,  7  Ref. 

Descriptors:  'Water  reuse,  'Recharge,  Injection, 
Injection  wells,  Wastewater  renovation.  Water  use. 
Land  disposal.  Nitrogen,  Economic  aspects,  Public 
opinion.  Attitudes. 

Most  water  reuse  projects  will  be  developed  in 
areas  of  the  country  where  water  shortages  may  be 
occurring  in  the  future.  There  must  be  a  definite 
need,  or  such  a  project  will  not  likely  meet  with 
public  support.  After  deciding  that  there  is  a  need, 
the  next  problem  is  to  define  to  what  use  the 
reclaimed  water  will  be  put.  Groundwater  re- 
charge may  be  the  most  valuable  method  to  use  for 
water  which  will  be  used  for  certain  manufactur- 
ing processes  involving  food  and  drink,  for  domes- 
tic and  commercial  use,  for  fisheries,  or  for  other 
semi-potable  or  potable  uses.  The  amount  of  water 
needed  for  these  high-quality  uses  is  relatively 
small  compared  to  total  water  use.  Thus  the  use  of 
groundwater  recharge  will  play  a  small  role  in  the 
overall  water-supply  picture.  Prior  to  the  recent 
concern  about  trace  organics  in  drinking  water, 
several  apparently  successful  surface  spreading  re- 
charge projects  were  developed  and  operated 
using  secondary  effluent.  Presently  pretreatment 
requirements  between  water  for  surface  spreading 
and  well  injection  differ  only  in  that  for  surface 
spreadmg  the  disinfection,  chemical  treatment,  fil- 
tration, reverse  osmosis,  and  stripping  are  eliminat- 
ed. Under  certain  conditions  of  spreading  the  fate 
of  nitrogen  may  be  a  problem.  Pretreatment  costs 
vary  considerably  from  state  to  state.  The  lowest 
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cost  system  in  California  is  secondary  treatment  in 
aerated   lagoons   followed   by   surface   spreading. 
(Baker-FRC) 
W81-05194 


WATER  REUSE-LEARNING  ABOUT  THE  EU- 
ROPEAN EXPERIENCE, 

S.  Miller. 

Environmental  Science  and  Technology,  Vol  15, 

No  5,  p  499-501,  May,  1981.  1  Tab. 

Descriptors:  *Water  reuse,  *Potable  water,  *Water 
treatment.  Wastewater  renovation.  Public  health. 

Most  industrial  European  countries  reuse  water  to 
a  considerable  degree.  In  Paris  the  degree  of  reuse 
is  50-70%;  in  England  and  Wales,  32%;  in  the 
Ruhr  River,  West  Germany,  40%  on  occasion. 
Similar  situations  exist  in  Spain;  Gothenberg, 
Sweden;  and  Warsaw,  Poland.  Only  one  well- 
documented  case  of  illness  from  water  containing  a 
high  proportion  of  wastewater  has  been  reported. 
It  happened  in  Essen,  West  Germany,  in  the  winter 
of  1959-60,  when  7%  of  the  population  suffered  a 
nonbacterial  gastroenteritis.  Methods  of  minimiz- 
ing the  undesirable  effects  of  water  reuse  are:  dual 
systems  for  drinking  water  and  for  industrial  and 
sanitary  use,  artificial  recharge  in  sand  dunes, 
bankside  filtration  wells,  ozonation,  and  biological 
treatment.  (Cassar-FRC) 
W81-05I95 


THE  USE  OF  STRAW  FOR  REMOVAL  OF 
HEAVY  METALS  FROM  WASTE  WATER. 

Aarhus  Univ.,  Risskov  (Denmark).  Botanical  Inst. 
V.  J.  Larsen,  and  H.  H.  Schierup. 
Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 
188-193,  April-June,  1981.  3  Fig,  3  Tab,   15  Ref 

Descriptors:  *Straw,  *Heavy  metals,  *Chemical 
precipitation,  *Wastewater  treatment.  Electroplat- 
ing, Industrial  wastes.  Performance  evaluation.  Ac- 
tivated carbon. 

The  use  of  straw  and  a  combination  of  straw  and 
CaC03  for  the  removal  of  heavy  metals  from 
wastewater  were  investigated.  The  efficiency  of 
straw  is  also  compared  to  the  efficiencies  of  pine 
sawdust  and  activated  carbon.  Three  experiments 
were  carried  out:  capacity  experiments,  column 
experiments,  and  regeneration  experiments.  In  the 
capacity  experiments,  barley  straw  was  preteated 
as  follows:  ground  (actually  referred  to  as  untreat- 
ed), boiled  and  washed  (referred  to  as  washed), 
and  mixed  with  pulverized  CaC03  in  a  2:1  ration 
by  weight.  Activated  carbon  was  more  efficient  in 
removing  heavy  metals  than  straw  or  pine  saw- 
dust. Straw  with  CaC03  removed  the  most,  un- 
washed straw  was  second  in  efficiency,  and 
washed  straw  was  least  effective.  Removal  rates 
are  listed  for  zinc,  copper,  lead,  nickel,  and  cadmi- 
um. The  straw  can  be  regenerated  and  used  several 
times.  The  use  of  straw  in  combination  with  pre- 
cipitation by  CaC03,  Na2C03,  NaOH,  or 
Ca(OH)2  could  be  particularly  suitable  for  small 
electroplating  firms.  (Small-FRC) 
W8 1-05273 


ONE       TECHNIQUE       FOR       ESTIMATING 
INFLOW  WITH  SURCHARGE  CONDITIONS. 

RJN    Environmental    Associates,    Inc.,    Wheaton, 

IL 

For  primary  bibliographic  entry  see  Field  8B. 

W81-05277 


MUNICIPAL  WASTEWATER  TREATMENT 
WITH  THE  ANAEROBIC  ATTACHED  MICRO- 
BIAL FILM  EXPANDED  BED  PROCESS, 

New  York  State  College  of  Agriculture  and  Life 

Sciences,  Ithaca. 

W.  J.  Jewell.  M.  S.  Switzenbaum,  and  J.  W. 

Morris. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  4,  p  482-490,  April,  1981.  8  Fig,  3  Tab, 

28  Ref 

Descriptors:  *Anaerobic  digestion,  *Shock  loads, 
•Organic  loading,  *Wastewater  treatment.  Second- 
ary   wastewater    treatment.    Methane,    Biological 


treatment,   Chemical  oxygen  demand.   Hydraulic 
retention. 

The  anaerobic  attached  microbial  film  expanded 
bed  process  (AAFEB)  was  developed  to  minimize 
energy  input  and  excess  biological  solids  produc- 
tion while  producing  energy.  The  purpose  of  this 
study  was  to  improve  the  deficiencies  of  the  anaer- 
obic methane  fermentation  process,  namely,  inabil- 
ity to  efficiently  treat  dilute  substrates,  decreased 
organic  removal  efficiencies  at  low  temperatures, 
and  low  resistance  to  organic  shock  loadings,  tem- 
perature fluctuations,  and  varying  flow  rates.  The 
AAFEB  process  at  20  degrees  C  produced  an 
effluent  containing  40  mg  liter  COD  and  5  mg  per 
liter  suspended  solids  from  a  dilute  primary  settled 
wastewater  (average  COD,  186  mg  per  liter)  at 
hydraulic  retention  periods  less  than  30  min.  The 
anaerobic  AFEB  followed  by  aerobic  AFEB  pro- 
duced complete  nitrification  at  15  min  retention 
period;  effluent  had  10  mg  per  liter  COD,  1  mg  per 
liter  suspended  solids,  and  two  turbidity  units. 
Maximum  organic  removal  efficiencies  were  an 
order  of  magnitude  better  than  other  anaerobic 
processes;  retention  periods  were  two  to  three 
magnitudes  shorter.  Large  instantaneous  fluctu- 
ations of  temperature  (plus  or  minus  25  degrees  C), 
hydraulic  retention  times  (7  to  3  to  8.3),  COD  (850 
to  150  to  950  mg  per  liter)  and  organic  loading  rate 
(1.4  to  4  to  1.7  kg  per  cu  meter  per  day)  did  not 
affect  the  process.  (Cassar-FRC) 
W8 1-05278 


UPGRADING  WITH  ROTATING  BIOLOGICAL 
CONTACTORS  FOR  BOD  REMOVAL, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Civil  and 

Environmental  Engineering. 

C.  P.  C.  Poon,  H.  K.  Chin,  E.  D.  Smith,  and  W.  J. 

Mikucki. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  4,  p  474-481,  April,  1981.  4  Fig,  26  Ref. 

Descriptors:  *Efnuent  standards,  'Rotating  bio- 
logical contactors,  'Wastewater  treatment.  Bio- 
logical treatment.  Biological  oxygen  demand. 
Trickling  filters.  Secondary  wastewater  treatment, 
Hydraulic  loading.  Shock  loads.  Water  treatment 
facilities. 

Since  many  secondary  treatment  plants  are  20 
years  old,  their  effluents  do  not  meet  current  efflu- 
ent quality  standards.  Upgrading  the  plant,  rather 
than  undertaking  new  construction,  is  a  flexible, 
cost-effective  alternative  for  remedial  action.  Stud- 
ies of  upgrading  with  rotating  biological  contac- 
tors (RBC)  produced  several  conclusions  based  on 
soluble  BOD  (SBOD)  rather  than  total  BOD.  Ef- 
fluent SBOD5  concentration  increases  with  in- 
creased SBOD5  loadings.  Suspended  solids  must 
be  removed  from  the  RBC  effluent  to  meet  tertiary 
effluent  standards.  SBOD5  removal  percentage  de- 
creases with  decreasing  influent  SBOD5  concen- 
tration. Soluble  carbonaceous  BOD5  of  the  efflu- 
ent remains  steady  over  SBOD5  loadings  from  two 
to  eight  mg  per  liter.  The  effluent  also  contains  one 
to  13  mg  per  liter  soluble  nitrogen  BOD5,  which 
adds  50  to  160%  to  the  total  SBOD5.  A  correction 
factor  of  0.41  should  be  applied  to  determine  al- 
lowable hydraulic  loadings  in  the  case  of  hydraulic 
loadings  from  0.17  to  0.31  cu  meters  per  sq  meters 
per  day.  Organic  shock  loadings  up  to  15.4  SBOD5 
per  sq  meters  per  day  and  peripheral  speeds  from 
0.18  to  0.35  meters  per  sec  have  no  discernible 
effect  on  RBC  performance.  (Cassar-FRC) 
W8 1-05279 


METAL  REMOVAL  BY  ADSORPTION  AND 
PRECIPITATION  IN  THE  ACTIVATED 
SLUDGE  PROCESS, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
R.  M.  Sterritt,  M.  J.  Brown,  and  J.  N.  Lester. 
Environmental  Pollution  (Series  A),  Vol  24,  No  4, 
p  313-323.  1981.  5  Fig,  2  Tab,  20  Ref 

Descriptors:  'Activated  sludge  process,  'Heavy 
metals,  'Wastewater  treatment.  Adsorption,  Pre- 
cipitation. Filtration,  Membrane  filters,  Floccula- 
tion.  Lead,  Copper,  Chromium,  Nickel,  Manga- 
nese, Cobalt,  Molybdenum,  Process  efficiency. 


The  potential  hazards  associated  with  the  release 
of  heavy  metals  to  receiving  waters  have  led  to 
considerable  interest  in  the  removal  of  heavy 
metals  during  the  activated  sludge  process.  A 
study  was  performed  on  the  removal  of  metals  by 
binding,  individually  and  in  combination,  to  acti- 
vated sludge;  the  effects  of  sludge  age  on  metal 
removal;  and  the  effects  of  metal  concentration  on 
adsorption  and  precipitation  in  activated  sludge 
generated  from  a  synthetic  sewage.  The  metals 
studied  included  nickel,  lead,  molybdenum, 
copper,  cadmium,  manganese,  and  chromium. 
Metals  were  added  to  samples  of  mixed  liquor 
developed  in  the  synthetic  sewage,  and  membrane 
filtration  was  then  used  to  separate  the  soluble  and 
particulate  forms  of  the  metals.  Precipitation  was 
found  to  be  almost  entirely  responsible  for  the 
removal  of  chromium  (III)  and  lead,  while  the 
removal  of  predominantly  soluble  metals  was  de- 
pendent on  their  absorption  by  the  biomass.  The 
removal  efficiencies  of  the  least  soluble  metals 
were  unaffected  by  changing  sludge  age  or  increas- 
ing metal  concentration.  The  predominantly  solu- 
ble metals  responded  to  sludge  age  in  similar  ways, 
with  maximum  removal  generally  occurring  at  a 
sludge  age  or  12  days.  Although  the  percentage 
removals  of  the  soluble  metals  decreased  with  in- 
creasing concentrations  of  the  metals,  there  was  no 
evidence  of  saturation  of  the  biomass.  It  is  probable 
that  competition  of  metals  for  available  binding 
sites  would  not  occur  to  any  great  extent  over  the 
typical  range  of  metal  concentrations  in  activated 
sludge.  Since  the  preferential  binding  of  metals  to 
poorly  settling  particles  in  activated  sludge  ef- 
fluents may  be  responsible  for  poor  removals  of 
some  metals,  the  efficiency  of  final  settling  may  be 
an  important  factor  in  metal  removal.  (CarroU- 
FRC) 
W81-05292 


SYSTEM         SOLUTIONS         TO         URBAN 
WASTEWATER  CONTROL, 

British  Columbia  Univ.,  Vancouver.  Div.  of  Policy 

Analysis. 

For  primary  bibliographic  entry  see  Field  6A. 

W81-05307 


ECONOMICS  JUSTIFIES  COMPUTER-CON- 
TROL FEED, 

Autocon  Industries,  Inc.,  Minneapolis,  MN. 

D.  L.  Ching. 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  36-37, 

45,  53,  August,  1980.  5  Fig,  6  Tab,  2  Ref 

Descriptors:  'Computers,  'Analog  computers, 
'Digital  computers,  'Control  systems.  Instrumen- 
tation, Automatic  control,  Chlorination,  Dissolved 
oxygen.  Economics,  Cost  analysis,  'Wastewater 
treatment.  Economic  justification. 

Three  types  of  chemical  feed  in  wastewater  treat- 
ment are  compared-constant  rate,  hydraulic  load 
following,  and  total  load  following.  Feed  control 
may  be  accomplished  by  either  analog  or  digital 
devices.  Costs  for  digital  control  systems  are  less 
than  those  for  analog  systems.  Digital  control  sys- 
tems require  less  hardware  and  do  not  increase  in 
cost  with  increased  loop  complexity.  Operator  in- 
terface with  the  plant  processes  is  through  a  cath- 
ode ray  tube  and  keyboard.  Potential  annual  sav- 
ings for  a  100  mgd  plant  are  $400,000  for  central- 
ized control  and  $600,000  for  computer  control. 
From  results  of  static  and  dynamic  analyses,  the 
dissolved  oxygen  control  loop  can  save  38% 
through  hydraulic  load  following  when  compared 
with  constant-rate  feed  methods.  In  the  chlorine 
loop,  the  hydraulic  load  following  method  can 
save  20%  in  annual  CI  costs,  and  the  total  load 
following  method,  80%.  (Cassar-FRC) 
W81-05339 


SEWER  TRUNK  LINES  CAN  BE  TREATMENT 
FACILITIES, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

M.  Green,  and  G.  Shelef 

Water  and  Sewage  Works,  Vol  127,  No  8,  p  26,  27, 
52,  53,  August,  1980.  2  Fig,  5  Tab,  5  Ref. 

Descriptors:     'Wastewater     facilities,     'Aeration, 
'Main  sewers.  Secondary  wastewater.  Secondary 
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wastewater  treatment,  *Wastewater  treatment, 
Oxygenation,  Air  circulation,  Oxidation,  Sewers, 
•Sewer  systems. 

The  possibility  of  using  the  long  detention  times 
characteristics  of  wastewater  in  urban  sewer  sys- 
tems as  treatment  time  is  explored.  The  optimized 
system  is  based  on  a  closed-loop-main  design,  aer- 
ated with  air  or  oxygen  and  operated  under  high 
loading  conditions  except  for  a  final  section  of  the 
system  that  receives  no  loading  in  order  to  ensure 
a  highly  polished  effluent.  The  biological  sludge  is 
settled  and  returned  in  a  required  amount  to  the 
origin  of  the  system  once  it  completes  the  cycle. 
Advantages  of  the  system  are  listed.  Experiments 
were  performed  using  two  different  initial  sludges: 
10  000  mg  volatile  suspended  solids  (VSS)  and 
3,000  mg  VSS.  These  initial  VSSs  gave  final  vola- 
tile suspended  solids  concentrations  of  1,000  mg/ 
liter  and  500  mg/liter,  respectively.  The  results  of 
the  study  indicated  that  introducing  sludge  and  air 
into  the  sewage  conduits  can  give  secondary  efflu- 
ent quality  (removal  efficiencies  of  80%  COD  and 
93%  BOD).  (Baker-FRC) 
W81-05345 

5E.  Ultimate  Disposal  Of  Wastes 

FLOOD  POTENTIAL  OF  TOPOPAH  WASH 
AND  TRIBUTARIES,  EASTERN  PART  OF 
JACKASS  FLATS,  NEVADA  TEST  SITE, 
SOUTHERN  NEVADA, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div.  ,j  ,1, 
For  primary  bibliographic  entry  see  Field  2t,. 

W81-05017 

CLOSURE  OF  HAZARDOUS  WASTE  SUR- 
FACE IMPOUNDMENTS, 

Acurex  Corp.,  Mountain  View,  CA.  Energy  and 

Environmental  Div. 

A.  W.  Wyss,  H.  K.  Willard,  R.  M.  Evans,  R.  J. 

Schmitt,  and  R.  G.  Sherman. 

Environmental   Protection   Agency   Report   SW- 

873,  September,  1980.  100  p,  9  Fig,  8  Tab,  124  Ref 

Descriptors:  *Wastewater  disposal,  *Wastewater 
lagoons,  *Stabilization  ponds,  *Settling  basins, 
♦Hazardous  materials,  *Groundwater  pollution. 
Water  pollution  prevention,  Leachates,  Water  pol- 
lution sources.  Linings,  Water  pollution  sources. 
Air  pollution. 

This  manual  describes  and  references  the  methods, 
tests,  and  procedures  involved  in  closing  a  site  in 
such  a  manner  that  minimizes  the  need  for  further 
maintenance,  and  controls,  minimizes,  or  elimi- 
nates, to  the  extent  necessary  to  protect  human 
health  and  the  environment,  post-closure  escape  of 
hazardous  waste,  hazardous  waste  constituents, 
leachate,  contaminated  rainfall,  or  waste  decompo- 
sition products  to  ground  waters,  surface  waters, 
or  the  atmosphere.  Surface  impoundments  are  de- 
signed to  hold  liquid  wastes  and  include  holding, 
storage,  settling,  and  aeration  pits,  ponds,  and  la- 
goons. They  may  be  closed  leaving  the  waste  in 
place  or  after  removal  of  the  waste.  The  waste 
hazard  potential,  ground  water  availability  and 
quality,  soil  zone,  and  proximity  of  water  supplies 
must  be  determined  so  that  a  suitable  containment 
system  can  be  devised.  The  containment  system 
may  include  a  liner,  a  cover  and  leachate  and  gas 
collection  equipment.  Liners  prevent  movement  of 
liquids  into  the  groundwater,  while  covers  prevent 
entry  of  water  into  the  impoundment.  Consolida- 
tion of  the  waste  may  result  in  surface  subsidence 
with  deleterious  effects  on  the  surface  appearance 
and  use,  collections  of  water  in  depressions,  or 
even  fracture  of  the  cover.  Post-closure  use  of  the 
site  should  be  planned  before  selection  of  the  cover 
and  be  restricted  to  those  uses  which  maintain  the 
integrity  of  the  site,  combined  with  regard  for  the 
natural  conditions  and  the  needs  of  the  community. 
Technical  criteria  for  closure  procedures  to  pro- 
tect air  and  water  quality  are  presented.  (Bramb- 
ley-SRC) 
W8 1 -05027 

LANDFILL  AND  SURFACE  IMPOUNDMENT 
PERFORMANCE  EVALUATION  MANUAL, 


GEOTECHNICS,  Inc.,  Columbus,  OH. 

C.  A.  Moore. 

Environmental   Protection   Agency   Report   5>W- 

869,   September,    1980.   69  p,   23  Fig,   27   Ref,  4 

Append. 

Descriptors:  »Hazardous  materials,  *Waste  dispos- 
al, *Land  disposal,  *Leachates,  *Water  pollution 
control.  Groundwater  pollution.  Evaluation,  Verti- 
cal flow.  Horizontal  flow.  Design  criteria.  Math- 
ematical equations. 

This  evaluation  procedures  manual  has  been  devel- 
oped to  describe  the  technical  approach  and  to 
present  equations  for  determining  how  the  design 
of  hazardous  waste  surface  impoundments  and 
landfills  will  function  in  controlling  the  quantity  of 
liquids  released  to  the  environment.  The  proce- 
dures should  allow  an  evaluator  to  determine  the 
adequacy  of  designs  for:  compacted  clay  or  syn- 
thetic liners  intended  to  impede  the  vertical  flow 
of  liquids;  sand  or  gravel  drainage  layers  intended 
to  convey  liquids  laterally  into  collection  systems; 
slopes  on  such  liner  systems;  and  spacings  of  col- 
lector drains.  The  placing  of  the  liners,  drainage 
layers,  and  waste  can  be  diagrammed  to  obtain  a 
liquid  routing  diagram.  Evaluation  of  this  diagram 
in  terms  of  liquid  transmission  control  and  diver- 
sion interfaces  is  the  first  step  in  evaluating  the 
proposed  design.  The  principles  governing  hori- 
zontal and  vertical  flow  through  the  layers  are 
examined,  and  equations  are  developed  to  predict 
the  relative  proportions  of  each  direction  of  flow. 
The  evaluation  procedures  are  assembled  in  a  flow 
chart  of  the  entire  process.  (Brambley-SRC) 
W81-05028 

GUIDE  TO  THE  DISPOSAL  OF  CHEMICALLY 
STABILIZED  AND  SOLIDIFIED  WASTE. 

Army  Engineer  Waterways  Experiment   Station, 
Vicksburg,  MS.  Environmental  Lab. 
Environmental    Protection    Agency    Report    SW- 
872,  September,  1980.  125  p,  6  Fig,  10  Tab,  56  Ref, 
2  Append.  EPA-IAG-D4-0569. 

Descriptors;  *Waste  disposal,  'Industrial  wastes, 
•Waste  management,  *Hazardous  materials. 
Chemical  treatment.  Stabilization,  Solidification, 
Water  pollution  control.  Groundwater  pollution. 

Stabilization/solidification  of  industrial  waste  is  a 
pretreatment  process  that  has  been  proposed  to 
insure  safe  disposal  of  wastes  containing  harmful 
materials.  This  manual  examines  the  regulatory 
considerations,  current  and  proposed  technology, 
testing  procedures  and  design  of  landfills,  and 
other  options  involved  in  disposal  systems  using 
stabilization/solidification  of  wastes.  The  treat- 
ments considered  include:  cement-based  processes; 
pozzolanic  processes;  thermoplastic  techniques;  or- 
ganic polymer  processes;  surface  encapsulating 
techniques;  self-cementing  processes;  and  glassifi- 
cation  and  production  of  synthetic  minerals  or 
ceramics.  The  treatment  for  any  particular  waste 
will  depend  on  the  amount  and  character  of  the 
waste  to  be  stabilized,  the  economics  involved,  and 
the  properties  of  the  disposal  site.  Stabilization 
processes  generally  increase  density  and  strength, 
and  decrease  permeability  of  wastes,  and  aim  to 
reduce  leaching  and  biological  attack.  A  listing  of 
major  suppliers  of  stabilization/solidification  tech- 
nology and  a  summary  each  process  is  included. 
(Brambley-SRC) 
W81-05029 


Forested  regions  offer  an  alternative  for  disposal  of 
liquid  wastes  with  the  potential  benefits  of  eco- 
nomical waste  disposal  and  accelerated  forest 
growth.  Digested  liquid  municipal  sludges  contain 
biodegradable  nutrients  and  sufficient  water  to  en- 
hance forest  growth.  A  sprinkler  irrigation  system 
was  developed  for  uniform  applications  of  sewage 
sludge  to  forest  plots.  The  effects  of  sludge  irriga- 
tion were  studied  on  the  Everett,  Mashel  and 
Wilkeson  soil  series  in  and  near  Pack  Demonstra- 
tion Forest  in  Washington.  The  renovating  capac- 
ity of  forest  soils  for  most  suspended  and  dissolved 
constituents  in  sludge  was  very  good  (95  to  99%). 
Nitrogen  was  the  exception  as  nitrification  rates 
increased  with  increased  rates  of  sludge  applica- 
tions, resulting  in  leaching  of  nitrate  nitrogen  and 
concomitant  cation  losses  in  soil  water  throughout 
the  surface  2  m  of  soil.  Leaching  losses  did  not 
alter  dissolved  ions  in  groundwater  at  10  m.  Opti- 
mum loading  rates  of  20  to  30  mt/ha/hr  of  sludge 
show  trends  to  increase  surface  soil  total  N,  organ- 
ic material  and  cation  exchange  capacity.  Analyses 
for  virus  at  all  depths  in  the  soil  and  from  the  soil 
solution  at  corresponding  depths  were  negative, 
nor  were  human  pathogens  of  the  bacteria  type 
isolated.  Sludge  applications  increased  the  growth 
rate  of  treated  trees.  Water  applied  after  sludge 
irrigation  also  may  enhance  tree  growth  over 
sludge  only  applications.  (Moore-SRC) 
W8 1-05051 


EFFECTS  OF  SLUDGE  IRRIGATION  ON 
THREE  PACIFIC  NORTHWEST  FOREST 
SOILS, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

D.  D.  Wooldridge,  and  J.  D.  Stednick. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-204068, 
Price  codes:  Environmental  Protection  Agency 
Report  EPA-600/2-80-002,  March,  1980.  184  p,  24 
Fig,  32  Tab,  24  Ref,  3  Append. 

Descriptors:  'Sludge  disposal,  'Forests, 
♦Wastewater  irrigation,  'Soil  chemistry,  Ground- 
water. Leaching,  Land  disposal.  Soil  water.  Forest 
soils.  Viruses,  Bacteria,  Nitrogen,  'Pacific  North- 
west, Impaired  water  use. 


HYDROLOGIC     SIMULATION     ON     SOLID 

WASTE  DISPOSAL  SITES  (HSSWDS), 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05061 

SUPERFUND    PROPOSED    TO    CLEAN    UP 
HAZARDOUS  WASTE  DISASTERS, 

For  primary  bibliographic  entry  see  Field  6E. 
W81-05114 


THE  PREPARATION  OF  SEWAGE  SLUDGES 
OF  CONTROLLED  METAL  CONTENT  FOR 
EXPERIMENTAL  PURPOSES, 

Water  Research  Center,  Herts  (England). 
For  primary  bibliographic  entry  see  Field  3C. 
W81-05230 

GEOTECHNICAL  INVESTIGATIONS  DURING 
DRILLING  OF  A  DEEP  DISPOSAL  WELL  IN 
DADE  COUNTY,  FLORIDA, 

CH2M/Hill,  Inc.,  Gainesville,  FL. 
U  P.  Singh,  and  C.  R.  Sproul. 
Groundwater,  Vol  18,  No  5,  p  498-502,  September- 
October,  1980.  3  Fig,  1  Ref 

Descriptors:  'Disposal  wells,  'Injection  wells, 
'Wastewater  disposal,  Well  drilling.  Aquifer  test- 
ing, 'Florida,  Geologic  formations,  Geohydro- 
logy.  Test  wells.  Deep  wells,  Transmissivity. 

A  976  meter  deep  exploratory  injection  well 
drilled  in  south  Dade  County,  Florida,  indicated 
that  deep  underground  injection  of  50  million  gal- 
lons per  day  of  secondary  treated  wastewater  was 
feasible.  The  freshwater  Biscayne  aquifer  extended 
to  30  meters.  Beyond  that,  the  limestone,  siltstone, 
and  clay  Hawthorne  formation  reached  to  281 
meters,  the  beginning  of  the  partially  fossiliferous 
limestone  Floridian  aquifer.  Water  from  the  Flo- 
ridian  is  brackish  (chlorides  700  mg  per  liter  at  the 
top  to  15,000  mg  per  liter  at  the  bottom,  512 
meters).  The  strata  between  512  meters  and  851 
meters  are  a  non  water-producing,  confining  bed. 
The  Boulder  zone,  beginning  at  851  meters,  is  very 
hard,  fractured,  cavernous,  dark  dolomite  with 
water  similar  to  sea  water.  Transmissivity  is  high, 
170,000  sq  meters  per  day.  Estimated  travel  time 
from  the  top  of  the  Boulder  Zone  to  the  bottom  of 
the  Floridian  aquifer  is  343  years.  The  injection 
zone  is  between  863  and  891  meters.  (Cassar-FRC) 
W81-05236 


IRRADIATED  DIGESTED  SEWAGE  SLUDGE: 
EFFECTS  ON  PLANT-SYMBIONT  ASSOCI- 
ATIONS IN  THE  FIELD, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E — Ultimate  Disposal  Of  Wastes 


Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  Pa- 
thology. 

R.  A.  Spitko,  and  W.  J.  Manning. 
Environmental  Pollution  (Series  A),  Vol  25,  No  1, 
pl-8,  1981.  5  Tab,  27  Ref. 

Descriptors;  'Land  disposal,  *Sludge,  Wastewater, 
Crops,  Onions,  Beans,  Sludge  digestion,  'Plant 
growth.  Heavy  metals. 

Results  are  reported  of  a  two  year  field  study  on 
irradiated,  digested  municipal  sludge  on  Rhizo- 
bium  nodulation  in  bean  and  VA  mycorrhizal  in- 
fection in  onion.  Sludge  used  was  anaerobically 
digested,  liquid  municipal  sewage  sludge  from  Bos- 
ton's Deer  Island  Treatment  Facility.  Prior  to  land 
application  it  was  disinfected  with  high  energy 
electrons.  Two  weeks  after  sludge  application, 
bush  bean  and  onion  were  planted.  Three  plots 
were  given  a  single  sludge  application  at  the  rate 
of  4.7  metric  tonnes/ha  dried  sludge.  Three  other 
plots  received  double  this  amount.  Three  more 
plots  served  as  controls,  receiving  1 1 1  kg/ha  each 
of  10-10-10  N,P,K  inorganic  fertilizer.  Sludge  ap- 
plications at  both  rates  inhibited  rhizobial  nodula- 
tion of  bush  bean  and  VA  mycorrhizal  infection  in 
onion.  Heavy  metal  accumulation  in  soil  and  plant 
tissue,  pH,  soluble  salt  levels  and  N  and  P  status  of 
sludge  and  soil  were  monitored  throughout  the 
experiment.  (Baker-FRC) 
W8 1-05293 

5F.  Water  Treatment  and 
Quality  Alteration 


UTILIZATION  OF  NON-WOVEN  FABRICS  IN 
WATER  TREATMENT, 

L.  M.  Silva. 

U.S.  Patent  No  4,222,877,  13  p,  22  Fig,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  3,  p  1027,  September  16,  1980. 

Descriptors:  *Patents,  'Water  treatment,  'Filtra- 
tion, 'Filters,  Water  purification.  Fabrics,  Color 
removal,  Turbidity  removal.  Non-woven  fabrics. 

A  filtering  method,  and  a  filter,  for  removing  turbi- 
dity and  color  from  water,  uses  as  a  filtering 
medium,  a  blanket  of  non-woven  fabric,  particular- 
ly a  blanket  of  felted  fibers.  The  blanket  is,  in  use, 
supported  on  a  gravel  bed,  slotted  ceramic  blocks 
or  the  like,  and  can  be  held  and  protected  by  a 
grating.  (Sinha-OEIS) 
W8 1-05082 


PROCESS  AND  AN  INSTALLATION  FOR  THE 
TREATMENT  OF  WATER, 

Eilandgebied    Curacao,    Willemstad   (Netherlands 

Antilles).  (Assignee). 

R.  L.  Eisden. 

U.S.    Patent   No  4,222,825,   5   p,   2   Fig,    10  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  998,  No  3,  p  1011,  September  16,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Desali- 
nation processes,  'Water  quality,  Equipment,  Dis- 
tillation, Flash  distillation.  Gases,  Carbon  dioxide. 
Mixing. 

A  process  and  installation  for  the  treatment  of 
distillate  water  recovered  by  flash  evaporation 
from  impure  water,  such  as  sea  water,  in  which 
gases  desorbed  during  the  flash  evaporation,  in- 
cluding carbon  dioxide,  are  recovered  and  inter- 
mixed with  the  distillate  water  prior  to  and  inside 
an  absorber  so  that  the  carbon  dioxide  is  absorbed 
by  the  distillate  water.  The  water  is  thereby  im- 
proved for  human  consumption.  (Sinha-OEIS) 
W8 1-05085 


FLOCCULATION     OF     BRACKISH     WATER 
FROM  A  TIDAL  RIVER, 

Louvain   Univ.   (Belgium).   Inst,   voor  Industriele 

Scheikunde. 

G.  Alaerts,  and  A.  Van  Haute. 

Water  Research,  Vol  15,  No  5,  p  517-523,  May, 

1981.  8  Fig,  2  Tab,  15  Ref. 

Descriptors:      'Flocculation,      'Brackish      water, 
'Tidal  rivers,  Rivers,  'Water  treatment,  Iron  chlo- 


ride. Alum,  Suspended  solids.  Coagulation,  Water 
quality.  Hydrogen  ion  concentration.  Ions,  Turbi- 
dity, Scheldt  River,  'Belgium. 

Jar  tests  were  used  to  find  the  optimum  dose  of 
flocculant  to  treat  water  from  a  tidal  river,  the 
River  Scheldt,  Belgium,  50  km  from  the  North 
Sea.  The  unusual  problem  encountered  was  the 
wide  variation  in  some  water  quality  parameters, 
sometimes  10- fold  within  the  6-hour  tidal  periods. 
Daily  variations  for  a  typical  day  in  April  1973 
were  suspended  solids,  53.4  to  202  mg  per  liter; 
dissolved  solids,  1329  to  4827  mg  per  liter;  chlo- 
ride, 446  to  2227  mg  per  liter;  and  phosphate,  1.59 
to  6.27  mg  per  liter.  A  pH  of  6  proved  acceptable 
for  flocculation  with  FeC13  or  alum.  Suspended 
solids  as  measured  by  turbidity  proved  to  be  the 
most  reproducible  water  quality  parameter. 
Changes  in  ionic  strength  (800  to  16,120  micromho 
per  cm)  had  a  negligible  effect  on  flocculation. 
Presettling  was  not  necessary.  The  von  Smolu- 
chowski  model  was  appropriate  to  describe  the 
kinetics  of  this  sweep  coagulation.  Water  of  5 
NTU  was  obtained  with  about  20  mg  per  liter  iron 
salt  or  alum.  The  iron  compound  had  better  floccu- 
lating qualities  than  the  alum.  (Cassar-FRC) 
W8 1-05 160 


A  STORY  OF  SUCCESS, 

Engineering  Services,  Inc.,  Springdale,  AR. 

J.  W.  Martin. 

Southwest  and  Texas  Water  Works  Journal,  Vol 

63,  No  1,  p  12-13,  April,  1981.  1  Fig. 

Descriptors:  'Water  supply  development,  'Surface 
water,  'Reservoir  yield.  Surface  water  availability. 
Water   treatment.   Groundwater,    'Gillham   Lake, 

'Arkansas. 

The  success  of  the  Gillham  Lake  Regional  Water 
Association  in  an  area  in  which  development  was 
limited  by  an  inadequate  water  supply  is  described. 
In  the  past  there  were  several  outbreaks  of  hepati- 
tis in  the  area  that  were  related  to  contaminated 
water  sources.  These  outbreaks  led  to  the  develop- 
ment of  several  small  water  systems  using  shallow 
wells  300  feet  deep  or  less.  Problems  have  included 
limited  supply  during  dry  weather  and  the  fear  of 
contamination  of  the  wells.  While  groundwater  is 
of  poor  quality  and  quantity  in  the  area,  surface 
water  is  abundant  and  of  high  quality.  The  small 
water  systems  joined  to  form  the  Gillham  Lake 
Regional  Water  Association  and  used  the  Gillham 
reservoir,  constructed  for  flood  control  and  to 
provide  recreation,  for  a  water  supply.  The 
planned  treatment  plant  for  Gillham  lake  has  a 
capacity  of  1.25  million  gallons  per  day,  with  pro- 
vision to  double  capacity.  Treatment  will  consist  of 
flocculation,  sedimentation,  filtration,  and  disinfec- 
tion. Water  will  be  pumped  from  the  storage  tank 
to  the  various  towns.  (Small-FRC) 
W81-05191 


REHABILITATION  OF  STATE  PARK  WATER 
SYSTEM, 

McGoodwin,  Williams,  and  Yates,  Inc.,  Fayette- 

ville,  AR. 

O.  T.  Williams,  Jr. 

Southwest  and  Texas  Water  Works  Journal,  Vol 

63,  No  1,  p  14,  16,  April,  1981.  1  Fig. 

Descriptors:  'Rehabilitation,  'Water  supply, 
'Water  conveyance,  Water  quality.  Water  treat- 
ment. Parks,  Camp  sites.  Recreation  demand. 
Devil's  Den,  'State  parks,  'Arkansas. 

Rehabilitation  of  the  potable  water  system  for 
Devil's  Den  State  Park,  Arkansas,  is  described. 
Before  rehabilitation,  raw  water  was  obtained  from 
the  Lee  Creek  and  from  a  shallow  (40  ft)  well 
located  near  the  channel  of  the  creek.  Water  was 
treated  through  sedimentation,  chemical  treatment, 
and  chlorination  before  being  dispersed  to  the  park 
headquarters,  public  rest  rooms,  and  camping 
areas.  A  ground  storage  tank  with  a  capacity  of 
about  50,000  gal  completed  the  system.  Shortly 
after  the  system  came  into  use,  the  pumping  station 
on  Lee  creek  received  flood  damage  and  was 
abandoned,  and  the  raw  water  well  caved  in.  A 
new  55  ft  well  was  drilled  which  yielded  water 
with  low  turbidity  and  high  quality.  The  water 


was  passed  through  the  treatment  plant  because  of 
the  high  use  of  the  area  which  treatened  water 
quality.  The  renovated  system,  including  the  raw 
water  pumps,  treatment  facility,  and  high  service 
pump  system,  is  completely  automatic.  (Small- 
FRC) 
W8 1-05 192 


POTASSIUM  PERMANGANATE:  AN  ALTER- 
NATIVE TO  PRECHLORINATION, 

Carus  Chemical  Co.,  La  Salle,  IL. 

K.  J.  Ficek,  and  J.  E.  Boll. 

Aqua,  No  7,  p  153-156,  1980.  7  Fig,  18  Ref. 

Descriptors:  'Chlorination,  'Potassium  perman- 
ganate, 'Trihalomethanes,  Manganese,  Iron, 
Algae,  Slime,  Clams,  Oxidation,  Chlorinated  hy- 
drocarbons. Organic  matter,  Drinking  water, 
'Water  treatment.  Odor  control.  Taste. 

The  National  Interim  Primary  Drinking  Water 
Regulations  limit  the  concentration  of  trihalometh- 
anes (THM)  in  drinking  water  to  0.10  mg  per  liter. 
As  a  result,  potassium  permanganate  is  being  con- 
sidered as  an  alternative  to  prechlorination  in  the 
water  treatment  process.  It  not  only  minimizes 
THM  formation,  but  in  doses  of  0.25  to  4  mg  per 
liter  it  controls  taste  and  odor,  algae,  and  slime, 
and  eliminates  Mn  in  the  raw  water.  Although 
KMn04  has  been  used  for  over  20  years  to  control 
taste,  odor,  iron,  Mn,  and  Asian  clams,  its  use  as  a 
chlorine  alternative  to  reduce  THM  is  recent. 
Early  studies  on  the  use  of  KMn04  showed  a  5- 
20%  reduction  in  THM  with  doses  of  0.7-5.0  mg 
per  liter  and  subsequent  chlorination.  A  40%  re- 
duction was  obtained  under  extreme  oxidation  con- 
ditions. Other  tests  revealed  that  the  best  sequence 
for  treatment  was  permanganate  oxidation,  coagu- 
lation, then  chlorination,  before  or  after  filtration. 
If  the  permanganate  and  chlorine  are  added  simul- 
taneously, THM  concentration  is  increased  over 
that  resulting  from  CI  treatment  alone.  In  23  runs 
in  a  West  Virginia  Plant,  prechlorination  produced 
an  average  of  127  ppb  THM;  permanganate  fol- 
lowed by  CI 2,  56  ppb.  (Cassar-FRC) 
W8 1-05240 


DESIGN  OF  AIR  STRIPPING  TOWERS  TO 
REMOVE  VOLATILE  CONTAMINANTS 
FROM  DRINKING  WATER, 

Montgomery  (James  M.)  Inc.,  Pasadena,  CA. 

M.  C.  Kavanaugh,  and  R.  R.  Trussell. 

Aqua,  No  6,  p  118-125,  1980.  7  Fig,  5  Tab,  19  Ref. 

Descriptors:  'Water  purification,  'Chlorinated  hy- 
drocarbons, 'Packed  towers.  Organic  compounds, 
Chloroform,  Chlorination,  Design  criteria.  Experi- 
mental design,  'Water  treatment,  'Aeration,  Mass 
transfer,  Drinking  water. 

This  paper  presents  a  procedure  for  designing 
packed  towers  for  removal  of  volatile  organic 
water  contaminants  from  water  by  aeration.  The 
design  assumes  that  contaminants  obey  Henry's 
Law,  and  at  the  low  concentrations  usually  en- 
countered in  water,  most  organic  contaminants 
satisfy  this  requirement.  The  packed  tower  has 
several  advantages:  low  energy  losses,  easy  mainte- 
nance, countercurrent  operation,  and  low  capital 
and  operating  costs.  Information  needed  for  the 
design  includes  packing  physical  constants, 
Henry's  constants,  and  liquid-phase  mass  transfer 
coefficients  as  a  function  of  temperature.  The  pro- 
cedure is  illustrated  with  a  sample  problem,  reduc- 
ing chloroform  in  a  chlorinated  water  supply  from 
200  to  50  micrograms  per  liter.  Calculations  indi- 
cate a  flowrate  of  65.7  liters  per  sec  would  remove 
75%  of  the  chloroform  at  20C  using  a  1.2  meter 
diameter  tower,  packed  with  1.5  meters  of  50  mm 
polypropylene  Super  Intalox  packing.  Estimated 
costs  for  a  tower  of  63.1  liters  per  sec  capacity  are 
$40,000.  A  comparable  granular  activated  carbon 
column  costs  $600,000.  (Cassar-FRC) 
W8 1-05245 


ACINETOBACTER  SSP.:  DISTINCT  MOR- 
PHOLOGY ON  EOSIN  METHYLENE  BLUE 
AGAR  AS  AN  AID  TO  IDENTIFICATION  IN 
DRINKING  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


For  primary  bibliographic  entry  see  Field  5A. 
W81-05304 

STERILISED  WATER  USING  UV  RADIATION, 

Brown,  Boveri  and  Co.  Ltd.,  Baden  (Switzerland). 
D.  Kuse.  ,,   , 

Water  Services,  Vol  84,  No  1007,  p  25-26,  January, 
1980.  3  Fig,  1  Tab,  4  Ref. 

Descriptors:  *Ultraviolet  radiation,  'Sterilization, 
•Light  intensity,  *Water  treatment,  Escherichia 
coli.  Performance  evaluation. 

A  water  sterilization  unit  was  developed  which 
uses  high  intensity  UV-C  lamps  and  is  designed  for 
a  water  flow  rate  of  100  cu  m/hr.  Ultraviolet 
radiation  is  an  appropriate  procedure  for  water 
sterilization  because  it  is  simple,  there  are  no  envi- 
ronmental risks,  and  there  is  no  impairment  m  the 
taste  or  odor  of  the  water.  The  unit  contains  a 
lamp  installed  with  its  longitudinal  axis  perpen- 
dicular to  the  direction  of  flow  in  a  straight  pres- 
sure tube  through  which  the  water  flows.  The 
lamp  is  separated  from  the  water  by  a  quartz  glass 
tube,  and  a  photodetector  monitors  the  radiation 
reaching  the  irradiation  chamber.  A  monitoring 
system  records  both  the  UV  emission  of  the  lamp 
and  also  possible  losses  in  intensity  due  to  soiling  of 
the  glass.  Experiments  with  the  unit  and  unfiltered, 
artificially  inoculated  (E.  coli)  river  water  found  a 
penetration  depth  at  254  nm  of  15  cm.  despite  the 
low  UV  transmittance  of  the  water  and  its  high 
solids  content,  there  was  an  E.  coli  destruction  rate 
of  at  least  99.9%  at  a  water  flow  rate  of  100  cu  m/ 
hr.  (Small-FRC) 
W81-05315 


Aqua,  No  6,  p  8-12,  1980.  9  Fig. 

Descriptors:  'Reservoirs,  •Ozonation,  •Activated 
carbon,  *Water  treatment  facilities,  Mery-sur-Oise, 
France,  Water  pollution,  Control  systems.  Water 
storage. 

The  water  treatment  plant  at  Mery-sur-Oise  near 
Paris  was  modernized  to  adapt  to  the  fluctuating 
water  quality  of  the  Oise  River,  which  is  severely 
polluted  on  occasion.  Added  to  the  existing  proc- 
ess are  pretreatment  of  raw  water  with  ozone, 
storage  in  a  400,000  cu  meter  capacity  reservoir, 
and  filtration  through  activated  carbon.  The  reser- 
voir storage  enhances  raw  water  quality  and  serves 
as  a  reserve  in  case  of  heavy  pollution  in  the  river. 
During  these  alterations  automated  instrumentation 
was  decentralized  into  three  autonomous  but  con- 
nected clusters.  A  large,  industrial-scale  computer 
is  located  in  the  central  control  room.  (Cassar- 
FRC) 
W81-05338 


DEVELOPMENT  AND  EVOLUTION  ON  THE 
CENTRAL  CONTROL  SYSTEM  IN  MAR- 
SEILLES' AREA  WATER  SUPPLY  (EXPERI- 
ENCE ET  EVOLUTION  DU  CONTROLE  CEN- 
TRALISE DES  INSTALLATIONS  D'ALIMEN- 
TATION  EN  EAU  DE  L'AGGLOMERATION 
MARSEILLAISE), 

Societe  des  Eaux  de  Marseille  (France). 
G.  Ferrier. 
Aqua,  No  1,  p  37-40,  1981.  4  Fig. 

Descriptors:  *Municipal  water,  •Water  control, 
•Metropolitan  water  management.  Control  sys- 
tems. Remote  control,  Water  supply,  'Marseilles, 
France,  Performance  evaluation. 

The  difficult  conditions  of  the  Marseilles  area 
water  supply  necessitated  the  study  and  gradual 
implementation  of  a  central  control  system.  Most 
of  the  supply  is  obtained  from  the  Durance  via  the 
Marseilles  Canal,  100  km  long  and  130  years  old. 
Supplementary  water  is  now  being  added  from  the 
Provence  Canal  and  by  groundwater  pumping.  A 
completely  automatic  monitoring  system  could  not 
be  installed  because  of  the  age  of  the  system  and 
the  necessity  of  avoiding  service  interruptions.  A 
radio  data  transmission  system  was  selected  with 
telephone  transmission  as  a  backup.  A  network  of 
26  water  quality  and  hydrographic  monitoring  sta- 
tions was  set  up  and  has  been  operating  sa.isfacto- 
rily  for  three  years.  Confidence  of  operators  in  the 
equipment  has  gradually  increased.  Maintenance 
costs  have  amounted  to  about  5%  of  the  capital 
cost  to  date.  The  system  was  designed  to  permit 
possible  expansion.  (Carroll-FRC) 
W81-05334 


LOW  COST  TECHNOLOGY  APPLIED  TO 
WATER  TREATMENT  PLANTS  (APPLICA- 
TION DES  TECHNOLOGIES  A  FAIBLE  COUT 
AUX  STATIONS  DE  TRAITEMENT  D'EAU  PO- 
TABLE), 

For  primary  bibliographic  entry  see  Field  6A. 
W81-05335 


THE  NEW  TREATMENT  PROCESS  AT  MER- 
SUR-OISE  NEAR  PARIS:  THE  CHOICE 
ADOPTED  FOR  THE  MODERNISATION  OF 
THE  WORKS  (LA  NOUVELLE  FILIERE  DE 
TRAITEMENT  DE  L'USINE  DE  MERY-SUR- 
OISE  PRES  DE  PARIS:  LES  CHOIX  ADOPTES 
POUR  LA  MODERNISATION  DE  L'USINE), 
J-C.  Nastorg. 


WATER  RELATED  DISEASES  AND  THE 
BROAD  PRINCIPLES  OF  WATER  TREAT- 
MENT APPLICABLE  TO  THE  THIRD  WORLD, 

E.  Windle-Taylor. 

Aqua,  No  2,  p  33-34,  1980.  3  Tab,  8  Ref. 

Descriptors:  •Public  health,  •Human  diseases, 
♦Pathogens,  Water  distribution.  Water  supply  de- 
velopment, •Water  treatment,  Diseases,  Infection, 
Epidemics,  'Developing  countries. 

Some  improvement  in  health  conditions  has  result- 
ed from  providing  safe  drinking  water  supplies  in 
developing  countries.  However,  without  proper 
sanitation  and  personal  and  domestic  hygiene, 
water  treatment  programs  are  not  fully  effective. 
Rural  areas  should  use  groundwater  as  a  supply 
source,  treating  with  the  chlorine  pot  if  necessary. 
If  surface  water  is  used,  sand  filtration,  with  or 
without  preliminary  sedimentation,  followed  by 
disinfection  can  produce  a  potable  supply.  Urban 
areas  can  often  use  electric  power  for  water  treat- 
ment in  addition  to  the  methods  suitable  for  rural 
areas.  Package  water  plants  are  also  available  for 
tropical  countries.  (Cassar-FRC) 
W81-05340 


Rhine  Catchment  Area  (lAWR)  in  January,  1970. 
The  organization  consists  of  three  subsidiary 
groups  representing  85  waterworks  in  five  coun- 
tries serving  20  million  people  and  many  industries. 
A  high  priority  objective  of  the  organization  is  to 
reduce  the  serious  pollution  in  the  Rhine.  A  table 
lists  several  water  quality  parameters  as  deter- 
mined in  1948,  1969,  and  1979.  At  present  the  BOD 
level  is  not  acutely  disturbing,  but  chloride,  natu- 
rally 20  mg  per  liter,  is  unacceptably  high  at  167 
mg  per  liter  (maximum  measured,  354  mg  per  liter 
in  the  dry  year,  1976).  Nitrates  continue  to  in- 
crease, and  phosphates  have  leveled  off  at  about 
1  20  mg  per  liter.  Metals  and  biocides  concentra- 
tions have  improved  since  1972,  but  toxic  organic 
micropollutants  are  still  a  serious  problem.  Several 
corrective  agreements  are  in  different  stages  of 
implementation.  The  Salt  Convention,  which  aims 
at  reducing  salt  discharges  from  French  territory, 
mostly  potash  mines,  has  not  been  approved  by 
France.  A  1976  treaty,  operative  February  1979,  is 
designed  to  stop  discharge  of  selected  dangerous 
substances.  Only  the  mercury  standard  has  been 
drawn  up  and  will  be  effective  in  July  1983. 
(Cassar-FRC) 
W81-05342 


START-UP  OF  THE  WATER  TREATMENT 
PLANT  AT  VAL  THORENS  THE  HIGHEST 
WATER  TREATMENT  PLANT  IN  EUROPE. 

Aqua,  No  3,  p  9-10,  1980. 

Descriptors:  •Water  treatment  facilities,  •Snow- 
melt,  Turbidity,  •Val  Thorens,  Water  quality, 
Water  supply.  Drinking  water.  Ski  resort.  Moun- 
tains, Europe. 

A  new  water  treatment  plant  at  Val  Thorens  is  the 
highest  in  Europe  (2400  meters).  It  converts  melt- 
ing snow  into  clear  drinking  water  for  this  ski  area 
town.  Between  June  and  September,  only  a  slight 
disinfection  is  necessary  for  the  abundant,  clear 
spring  water  supply.  The  winter  frost,  penetrating 
to  1.5  meters,  dries  up  these  springs,  and  surface 
water  becomes  scarce.  The  850  cu  meter  per  day 
plant  is  equipped  to  treat  the  two  major  winter 
problems:  turbidity  from  glacial  dust  in  snowmelt 
and  increased  human  pollution  in  winter.  (Cassar- 
FRC) 
W81-05348 


SAUDI  ARABIA:  HAIL  WATER  SUPPLY 
SCHEME. 

Aqua,  No  7,  p  19,  1980. 

Descriptors:  •Water  conveyance,  *Water  supply 
development,  'Pumping  plants,  Groundwater, 
Hail,  •Saudi  Arabia,  Water  distribution.  Reser- 
voirs. 

The  water  supply  of  Hail,  Saudi  Arabia,  is  being 
expanded  by  tapping  an  aquifer  45  km  to  the  north 
of  the  town.  This  water,  which  does  not  require 
treatment,  is  pumped  via  ductile  iron  pipeline  to  a 
reservoir  on  the  outskirts  of  the  town.  All  pumping 
and  storage  equipment  is  designed  for  easy  mainte- 
nance and  operation.  Electrical  power  is  provided 
by  six  diesel  generators.  The  present  water  trans- 
mission is  20,000  cu  meters  per  day,  with  provi- 
sions for  double  the  capacity  in  the  future.  (Cassar- 
FRC) 
W81-05341 

PUBLIC  WATER  SUPPLY  AND  THE  RIVER 
RHINE.  10  YEARS  INTERNATIONAL  ASSOCI- 
ATION OF  WATERWORKS  IN  THE  RHINE 
CATCHMENT  AREA  (lAWR), 

International   Association   of  Waterworks   in   the 
Rhine  Catchment  Area,  Amsterdam  (Netherlands). 
L.  J.  Huizenga. 
Aqua.  No  6,  p  27-32,  1980.  7  Fig,  4  Tab. 

Descriptors:  'Water  quality,  'Rhine  River.  •Pollu- 
tion load.  Water  pollution  control,  Metals, 
Oxygen,  'Water  treatment.  Drinking  water,  Chlor- 
ides,  Rivers,   Salt   Convention,   Chemical   wastes. 

The  1960  accidental  discharge  of  the  insecticide 
endosulfan  into  the  Rhine  River  at  Frankfurt/Main 
was  one  of  the  factors  promoting  formation  of  the 
International   Association   of  Waterworks   in   the 


THE  PIPES  OF  AL'AIN. 

Aqua,  No  1,  p  10,  12,  14,  1980. 

Descriptors:  'Water  reuse,  'Water  distribution, 
'Water  supply  development,  Water  treatment 
facilities.  Wastewater  treatment  facilities,  Oman, 
Al'Ain,  Irrigation,  Reservoirs,  Desalination. 

Al'Ain,  an  oasis  in  Oman,  has  developed  from  a 
town  of  10,000  in  1965  to  a  city  of  80,000  in  15 
years.  An  adequate  water  supply,  funded  by  oil 
money,  was  responsible  for  this  rapid  develop- 
ment. Feasibility  studies  in  1974  marked  the  begin- 
ning of  a  no-waste  water  system,  in  which  sewage 
effluent  is  used  for  irrigation.  The  original  water 
tanker  delivery  system  was  maintained  during  con- 
struction, which  included  eight  reinforced  con- 
crete reservoirs  with  pumping  stations,  water 
mains  to  feed  ground  tanks,  and  connections  from 
ground  tanks  to  roof  tanks  with  polyethylene 
piping.  A  sewage  treatment  plant,  based  on  ex- 
tended aeration,  was  built  to  produce  a  tertiary 
effluent  suitable  for  irrigation.  (Cassar-FRC) 
W8 1-05349 

5G.  Water  Quality  Control 

DISCHARGE   OF   SALTWATER   FROM   PER- 
MIAN ROCKS  TO  MAJOR  STREAM-AQUIFER 
SYSTEMS  IN  CENTRAL  KANSAS, 
Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 

T.  Gogel.  ,  ^u      •     1 

Kansas  Geological  Survey,  Lawrence,  Chemical 
Quality  Series  9,  1981.  60  p.  9  Fig,  4  Plates,  5  Tab, 
22  Ref. 

Descriptors;  'Saline  water  intrusion,  'Aquifers, 
'Water  pollution  sources,  'Aquifer  characteristics. 
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Group  5G— Water  Quality  Control 

*Water  quality,  Geohydrology,  Groundwater 
movement,  Water  level,  Observation  wells.  En- 
croachment, Contamination,  Saline-freshwater  in- 
terfaces. Computer  models.  Regression  analysis. 
Chemical  analysis,  South-central  Kansas,  *Kansas. 

Saltwater  inflow  from  Permian  rocks  has  degraded 
freshwater  systems  in  central  and  south-central 
Kansas.  Leakage  of  freshwater  from  unconsolidat- 
ed deposits  has  caused  solution  and  collapse  of  salt 
and  gypsum  beds  in  the  Wellington  Formation. 
This  zone  of  fractures  and  solution  cavities  con- 
taining saltwater  is  termed  the  Wellington  aquifer. 
A  ground-water  divide  is  indicated  on  the  poten- 
tiometric  surface  of  the  aquifer  near  Hutchinson 
where  flow  is  northward  toward  the  Smoky  Hill 
River  valley  or  southeastward  toward  the  Arkan- 
sas River  valley.  The  increase  in  saltwater  dis- 
charge and  chloride  load  to  the  Arkansas  River 
between  Derby  and  Arkansas  City  is  about  0.60 
cubic  foot  per  second  and  229  tons  per  day,  respec- 
tively. In  several  areas  where  the  potentiometric 
surface  of  the  Wellington  aquifer  is  above  the 
water  table  of  the  unconsolidated  deposits,  the 
difference  in  head  may  cause  upward  leakage  of 
saltwater.  Contamination  also  may  occur  near 
Hutchinson  where  erosion  of  intervening  shale 
layers  could  provide  a  hydraulic  connection  be- 
tween saltwater  and  freshwater  aquifers.  Methods 
of  alleviating  saline-water  intrusion  include  desa- 
linization,  injection  into  deep  mineralized  aquifers, 
evaporation  from  surface  ponds,  or  by  collection 
and  dilution  with  freshwater  in  streams  during 
high  flows.  (USOS) 
W81-05023 


QUARTERLY  PROGRESS  REPORT;  NATION- 
WIDE URBAN  RUNOFF  PROGRAM. 

Environmental    Protection   Agency,   Washington, 
DC.  Water  Planning  Div. 
Report,  July,  1980.  96  p,  28  Fig. 

Descriptors:  *Urban  runoff,  'Storm  runoff,  'Water 
pollution  sources.  Monitoring,  Administration, 
Pollutants,  Environmental  effects,  Pollution  load. 
Water  pollution  control.  Water  quality  manage- 
ment. 

This  report  indicates  the  status  of  29  Nationwide 
Urban  Runoff  Program  (NURP)  projects.  Most 
projects  are  working  towards  the  implementation 
stage,  although  some  are  in  this  phase,  monitoring 
and  sampling  storm  events.  Each  project  is  summa- 
rized, giving  administrative  information,  with  in- 
formation on  grantee,  budget,  grant  amount  and 
status.  The  type  of  receiving  water  is  noted,  its 
beneficial  uses,  the  suspected  pollutants  and  the 
impact  of  these  pollutants.  The  best  management 
practice  in  some  cases  have  been  decided,  but 
many  have  not.  Each  project  location  is  described 
briefly,  identifying  the  causes  of  the  problems,  and 
giving  the  objectives  of  the  NURP  program.  Most 
objectives  focus  on  the  need  to  identify  and  quanti- 
fy the  pollutant  loads,  evaluate  possible  controls, 
and  implement  the  most  cost  effective  management 
programs.  Each  summary  concludes  with  the  proj- 
ect's status  and  findings  to  date,  and  any  problems 
that  have  arisen.  (Brambley-SRC) 
W8 1-05025 


CLOSURE    OF    HAZARDOUS    WASTE    SUR- 
FACE IMPOUNDMENTS, 

Acurex  Corp.,  Mountain  View,  CA.  Energy  and 
Environmental  Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-05027 


LANDFILL  AND  SURFACE  IMPOUNDMENT 
PERFORMANCE  EVALUATION  MANUAL, 

GEOTECHNICS,  Inc.,  Columbus,  OH. 
For  primary  bibliographic  entry  see  Field  5E. 

W8 1-05028 


THE  DILUTION/FLUSHING  TECHNIQUE  IN 
LAKE  RESTORATION, 

Washington  Univ.,  Seattle.   Dept.  of  Civil  Engi- 
neering. 
E.  B.  Welch. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161   as  PB8 1-206054, 


Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-81-016,  April,  1981.  18  p,  3  Fig,  2  Tab,  15 
Ref 

Descriptors:  'Lake  restoration,  *Eutrophic  lakes, 
♦Green  Lake,  'Moses  Lake,  'Flushing,  Nutrients, 
Phosphorus,  Chlorophyll,  Transparency,  Water 
quality  control.  Water  transport,  Costs,  'Washing- 
ton. 

Dilution/flushing  has  been  documented  as  an  ef- 
fective restoration  technique  for  Moses  and  Green 
Lakes  in  Washington  State.  The  dilution  water 
added  in  both  lakes  was  low  in  nitrogen  and  phos- 
phorus content  relative  to  the  lake  or  normal  input 
water.  Consequently,  lake  nutrient  content 
dropped  predictably.  Dilution  or  flushing  rates 
were  about  ten  times  normal  during  the  spring- 
summer  periods  in  Moses  Lake  and  three  times 
normal  on  an  annual  basis  in  Green  Lake.  Im- 
provement in  quality  (nutrients,  algae,  and  tran- 
sparency) was  on  the  order  of  50%  in  Moses  Lake 
and  even  greater  in  Green  Lake.  The  treatment  of 
Green  Lake  started  in  1962  and  after  5  years  the 
summer  Secchi  visibility  had  changed  from  1  to  4 
m,  chlorophyll  a  from  about  45  to  3  microgram/1, 
and  total  p  from  about  54  to  20  microgram/1.  The 
treatment  has  continued  to  the  present.  Over  a  1 
year  period  in  Moses  Lake  the  Secchi  visibility  had 
changed  from  0.9  to  1.5  m,  chlorophyll  a  from 
about  45  to  21  microgram/1,  and  total  p  from  about 
150  to  86  microgram/1.  The  facilities  for  supplying 
dilution  water  were  largely  in  place  for  the  cited 
lakes;  thus,  costs  for  water  transport  were  minimal. 
Available  facilities,  and  therefore  costs,  for  water 
transport  would  usually  vary  greatly,  however. 
Achieving  maximum  benefit  from  the  technique 
may  be  more  limited  by  availability  of  low  nutrient 
water  rather  than  facilities  costs.  Quality  improve- 
ment may  occur  from  physical  effects  of  washout 
and  instability  if  only  high  nutrient  water  is  availa- 
ble. (Brambley-SRC) 
W8 1-05054 


EVALUATION  OF  AERATION/CIRCULATION 
AS  A  LAKE  RESTORATION  TECHNIQUE, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 
R.  A.  Pastorok,  T.  C.  Ginn,  and  M.  W.  Lorenzen. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-191884, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-81-014,  February,  1981.  64  p,  3  Fig,  6  Tab, 
150  Ref 

Descriptors:  'Lake  restoration,  'Literature  review, 
'Water  circulation,  'Aeration,  'Eutrophic  lakes, 
Water  quality.  Thermal  stratification.  Cost  analy- 
sis. Anaerobic  conditions,  Algal  control.  Recrea- 
tion, Species  diversity,  Benthic  fauna,  Environ- 
mental effects. 

Artificial  aeration  or  circulation  of  lakes  is  com- 
monly used  for  managing  the  ecological  conse- 
quences of  eutrophication.  Water  quahty  is  en- 
hanced by  removal  of  thermal  stratification  and  by 
oxygenation  of  the  hypolimnion.  This  review  of 
the  literature  indicates  that  artificial  circulation  and 
hypolimnetic  aeration  are  cost-effective  restoration 
techniques  which  can  solve  a  variety  of  problems 
arising  from  anoxia  in  the  hypolimnion  of  a  eutro- 
phic lake.  The  major  benefits  are  enhancement  of 
water  quality  for  consumptive  uses,  control  of 
algal  blooms,  improvement  of  recreational  fisher- 
ies, and  an  increase  in  distribution  and  abundance 
of  benthic  macroinvertebrates.  Adverse  effects 
may  include  slowing  of  sedimentation,  a  temporary 
rise  in  blue-green  algae,  increase  in  growth  of 
macrophytes,  altered  nitrogen  and  oxygen  levels  to 
levels  hazardous  for  fish,  and  elimination  of  cold 
habitats  in  some  lakes.  These  problems  are  less 
likely  if  the  following  technical  aspects  are  ad- 
dressed: correct  placement  of  air  release,  neither 
oversizing  nor  undersizing  the  system,  destratifica- 
tion  speed  that  does  not  lead  to  oxygen  depletion 
throughout  the  lake,  suitable  discharge  velocity  to 
avoid  unintentional  thermal  destratification. 
(Brambley-SRC) 
W81-05056 


PRECIPITATION  AND  INACnVATION  OF 
PHOSPHORUS  AS  A  LAKE  RESTORATION 
TECHNIQUE, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

G.  D.  Cooke,  and  R.  H.  Kennedy. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-196511. 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-81-012,  February,  1981.  47  p,  9  Fie,  7  Tab, 
66  Ref 

Descriptors:  'Lake  restoration,  'Eutrophic  lakes, 
'Chemical  precipitation,  'Phosphorus  removal, 
Aluminum  compounds,  Zooplankton,  Macro- 
phytes, Environmental  effects.  Water  pollution 
control.  Sedimentation,  Nutrients,  Diversion. 

Treatment  of  eutrophic  lakes  with  aluminum  sul- 
fate and/or  sodium  aluminate  is  a  successful 
method  for  removing  phosphorus  from  the  water 
column  and  for  controlling  its  release  from  sedi- 
ments. Twenty-eight  lake  projects  treated  with 
aluminum  salts  are  reviewed  and  summarized.  The 
techiiique  is  successful  when  sufficient  doses  of 
aluminum  are  applied,  however  a  few  undesirable 
side-effects  such  as  reduced  planktonic  microcrus- 
tacea  species  diversity  and  increases  in  rooted 
plant  biomass  may  occur.  Methods  to  determine 
aluminum  sulfate  doses  may  emphasize  short-term 
reduction  in  water  column  phosphorus  or  the  long- 
term  control  of  sediment  phosphorus  release  while 
assuring  maximum  removal  of  water  column  phos- 
phorus at  the  time  of  treatment.  Maximum  dose, 
dictated  by  the  buffering  capacity  of  the  particular 
lake,  is  defined  as  that  dose  which  reduces  pH  to  6, 
a  pH  favorable  for  forming  insoluble  aluminum 
hydroxide  and  for  assuring  that  dissolved  alumi- 
num remains  below  potentially  toxic  concentra- 
tions. Lake  dosage  can  be  easily  determined  prior 
to  application  by  titrating  several  lake  water  sam- 
ples of  varing  alkalinity  with  aluminum  sulfate, 
determining  maximum  dose  for  each  sample,  and 
establishing  a  relationship  between  alkalinity  and 
maximum  dose.  Unit  costs  for  treatment  have  not 
been  established  but  for  five  studies  giving  infor- 
mation 10.8  +  or  -  4.83  man-days/metric  ton  were 
required  for  actual  application.  This  lake  restora- 
tion technique  is  successful  and  long-lasting  when 
properly  applied.  It  could  become  a  standard 
means  of  treating  small  lakes  or  ponds  following 
nutrient  diversion.  (Brambley-SRC) 
W8 1-05057 


SEDIMENT  REMOVAL  AS  A  LAKE  RESTORA- 
TION TECHNIQUE, 

Corvallis    Environmental    Research    Lab.,    OR. 
Freshwater  Div. 
S.  A.  Peterson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-196503 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-81-013,  February,  1981.  59  p,  7  Fig,  2  Tab, 
121  Ref,  I  Append. 

Descriptors:  'Lake  restoration,  'Lake  sediments, 
•Dredging,  Aquatic  plants,  Water  pollution  con- 
trol, Eutrophication,  Rehabilitation,  Nutrients, 
Phosphorus  removal. 

Where  lake  improvement  goals  cannot  be  met  by 
watershed  nonpoint  source  pollutant  controls 
alone,  sediment  removal  may  be  necessary.  The 
effectiveness  and  longevity  of  sediment  removal  is 
considered  in  terms  of  retarding  eutrophication 
and  reducing  the  impacts  of  toxic  sediments. 
Freshwater  lake  sediment  removal  is  usually  un- 
dertaken to  deepen  a  lake  thereby  increasing  its 
volume  to  enhance  fish  production,  to  remove 
nutrient  rich  sediment,  to  remove  toxic  or  hazard- 
ous material,  or  to  reduce  the  abundance  of  rooted 
aquatic  plants.  Review  of  more  than  60  projects 
and  examination  of  5  case  histories  reveals  that  the 
first  three  objectives  are  usually  met  through  sedi- 
ment removal.  The  effectiveness  of  dredging  to 
control  aquatic  plants  has  not  been  well  document- 
ed. Advantages  of  sediment  removal  techniques 
include  ability  to  selectively  deepen  part  of  a  lake 
basin,  increase  the  lake  volume,  recover  organical- 
ly rich  sediment  for  soil  enrichment,  and  improve 
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limnetic  lake  quality.  Disadvantages  include  high 
cost,  phosphorus  release  from  sediment,  mcreased 
phytoplankton  productivity,  noise,  lake  draw- 
down, temporary  reduction  in  benthic  fish  food 
organisms,  the  potential  for  release  of  toxic  materi- 
als to  the  overlying  water  and  for  environmerital 
degradation  at  the  dredged  material  disposal  site. 
High  quality  dredge  material  can  be  used  for  bene- 
ficial purposes  and  may  offset  the  initial  high  cost 
of  dredging.  The  technique  is  recommended  for 
deepening  and  for  reducing  phosphorus  release 
from  sediment.  (Moore-SRC) 
W81-05058 


UTILIZATION  OF  NON-WOVEN  FABRICS  IN 
WATER  TREATMENT, 

For  primary  bibliographic  entry  see  Field  5F. 
W8 1-05082 


CLEAN  LAKES  PROGRAM  STRATEGY. 

Environmental   Protection   Agency,   Washmgton, 
DC.  Criteria  and  Standards  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-05059 

THE  ECONOMIC  ANALYSIS  OF  HEALTH 
RISKS  AND  THE  ENVIRONMENTAL  ASSESS- 
MENT OF  REVISED  FECAL  COLIFORM  EF- 
FLUENT AND  WATER  QUALITY  STAND- 
ARDS, R77-12. 

Huff  and  Huff,  Inc.,  LaGrange,  IL. 
For  primary  bibliographic  entry  see  Field  6B. 
W8 1-05069 

APPARATUS  FOR  COLLECTING  LIQUIDS 
AND/OR  SLIMES  FLOATING  ON  LIQUID 
SURFACES. 

G.  Ayroldi. 

U  S.  Patent  No  4,224,162,  8  p,  5  Fig,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  4,  P1456-1457,  September  23,  1980. 

Descriptors:  'Patents,  'Water  pollution,  'Water 
quality  control.  Oil  pollution.  Slim,  Mechanical 
equipment.  Floating,  Skimming,  'Separation  tech- 
niques. 

An  apparatus  is  described  for  separating  and  re- 
moving, exclusively  by  mechanical  means,  a  pol- 
luting liquid  or  slimes  floating  on  water  or  another 
liquid  not  miscible  with  the  polluting  substance.  It 
comprises  a  flexible  floating  platform  of  a  specific 
gravity  less  than  that  of  the  water.  At  the  center  of 
the  platform  is  mounted  a  suction  device  provided 
with  at  least  a  lower  suction  pipe.  The  platform 
has  channels  with  entrance  orifices  arranged  on  its 
periphery  and  is  provided  with  a  weir  sill.  Each 
suction  pipe  is  connected,  through  a  flexible  pipe, 
to  a  pumping  unit  mounted  on  a  remote  fixed  or 
floating  support  means.  (Sinha-OEIS) 
W8 1-05071 


SURFACE  ACnVE  COMPOSITIONS  AND 
METHOD  OF  USE  IN  DISPERSING  OR  COL- 
LECTING OIL  SLICK. 

Labofina   Societe  Anonyme,   Brussels  (Belgium). 

(Assignee). 

A.  O.  Lepain. 

U.S.   Patent   No  4,224,152,   5  p,   5   Tab,   5   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  998,  No  4,  P  1453,  September  23,  1980. 

Descriptors:  'Patents,  'Oil  pollution,  'Water  qual- 
ity control,  Dispersion,  Chemical  reactions.  Oil 
spills.  Oil  slicks.  Surface-active  composition. 

Objects  of  the  invention  are  to:  provide  a  surface- 
active  polyvalent  composition  which  not  only  is 
particulariy  efficient  as  an  oil  collecting  composi- 
tion, but  also  as  a  protective  composition  for  the 
beaches.  The  mixture  of  surface-active  compounds 
includes  at  least  one  solid  surface-active  compound 
and  at  least  one  liquid  surface-active  compound 
and  a  mixture  of  solvents  comprising  a  glycol  ether 
and  at  least  one  n-paraffin  having  from  about  10  to 
16  carbon  atoms.  The  method  for  dispersing  or 
collecting  an  oil  slick  on  water  comprises  the  step 
of  applying  the  composition  to  the  surface  of  the 
water.  Applying  the  composition  to  the  beach  acts 
as  a  barrier  against  damage  from  an  oil  slick. 
(Sinha-OEIS) 
W81-05075 


ULTRASONIC  OIL  SPILL  REMOVAL, 

U.S.  Patent  No  4,222,868,  8  p,  2  Fig,  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  3,  p  1023-1024,  September  16,  1980. 

Descriptors:  'Patents,  'Water  quality  control,  'Oil 
spills,  'Oil  pollution.  Water  pollution  treatment. 
Ultrasonics,  Dispersion,  Homogeneity,  Oil-water 
interfaces.  Oil  slicks. 

Oil  slicks  are  dispersed  by  applying  ultrasonic 
energy  in  a  manner  to  produce  periodic  perturba- 
tions of  large  displacement  amplitude  in  the  fluid 
medium.  A  device  for  viscosity  reduction  of  the  oil 
into  the  body  of  water  is  obtained  using  an  output 
radiator  or  ultrasonic  motor  for  generating  longitu- 
dinal vibrations  of  large  displacement  amplitude 
adapted  to  produce  periodic  perturbations  in  the 
oil.  Reflecting  means  disposable  in  facing  relation 
to  the  generating  means  output  radiator  may  also 
be  used.  The  oil  to  be  dispersed  is  funneled 
through  the  gap  between  the  ultrasonic  motor  and 
reflecting  means.  Accordingly  there  is  an  homog- 
enizing of  the  oil  and  water  at  the  interface  so  as  to 
reduce  the  resulting  mixtures  viscosity  for  absorp- 
tion into  the  body  of  water.  By  continuing  the 
application  of  te  vibratory  energy  the  identity  of 
the  oil  slick  can  be  sufficiently  lost  so  that  it  is 
totally  dispersed  into  the  body  of  water.  (Sinha- 
OEIS) 
W8 1-05083 

LAKE  MICHIGAN  DIVERSION  FOR  WATER 
QUALITY  CONTROL, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

J.  W.  Male,  and  K.  Soliman. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
121-137,  March,  1981.  5  Fig,  3  Tab,  30  Ref. 

Descriptors:  'Diversion,  'Water  quality  control, 
'Lake  Michigan,  Flow  control.  Navigation,  Recre- 
ation, Water  pollution  control.  Canals,  Flood  con- 
trol, Optimization,  Dissolved  oxygen.  Regulations, 
Instream  aeration,  Aeration. 


Techniques  Of  Planning— Group  6A 

The  purpose  of  this  study  was  to  assess  the  effect 
of  rural  and  urban  waste  discharges  on  the  water 
quality  of  the  Skudai  River,  located  at  the  South- 
ern tip  of  Johore,  Malaysia.  The  river  discharges 
into  the  Johore  Strait  and  has  a  drainage  area  of 
about  31,500  hectares.  The  basin  has  undergone 
extensive  development  for  rubber  and  palm  oil, 
with  only  around  775  hectares  of  the  original  rain 
forest  remaining.  The  Skudai  River  is  becoming 
increasingly  polluted  as  a  result  of  industrial  and 
urban  waste  discharges  and  rural  surface  water 
runoff.  To  have  a  realistic  pollution  abatement 
program,  a  systems  approach  involving  complete 
analysis  of  water  quality  models  and  environmental 
control  procedures  with  consideration  of  various 
water  use  patterns,  water  quality  criteria,  and 
waste  input  is  essential.  A  study  is  described  in 
which  some  values  are  given  for  the  treatment 
costs  involved.  The  study  may  serve  as  an  example 
of  possible  water  management  studies  in  other  de- 
veloping regions  where  problems  have  not  yet 
been  recognized  or  where  assessment  and  solution 
have  not  year  been  attempted.  (Baker-FRC) 
W8 1-05 170 


PUBLIC  WATER  SUPPLY  AND  THE  RIVER 
RHINE.  10  YEARS  INTERNATIONAL  ASSOCI- 
ATION OF  WATERWORKS  IN  THE  RHINE 
CATCHMENT  AREA  (lAWR), 

International  Association  of  Waterworks  in  the 
Rhine  Catchment  Area,  Amsterdam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
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6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

HYDROLOGIC  RECONNAISSANCE  NEAR 
FOURTH  OF  JULY  CREEK,  SEWARD, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 
G.  L.  Nelson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-223752, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-21,  1981.  10  p,  4  Fig,  2  Tab,  2  Ref 


A  mathematical  programming  procedure  is  pre- 
sented for  determining  the  minimum  amount  of 
water  which  must  be  diverted  from  Lake  Michigan 
to  maintain  water  quality  (dissolved  oxygen  stand- 
ards) in  the  Chicago  River  and  Canal  system. 
Water  is  discharged  into  these  systems  for  pur- 
poses of  navigation,  flood  control,  and  water  qual- 
ity management.  This  optimization  procedure  uses 
an  efficient  network  algorithm  and  determines 
average  monthly  diversion  rates  at  each  of  the 
three  control  points.  It  was  concluded  that  a  yeariy 
average  direct  diversion  of  21.8  to  28.6  cu  meters 
per  sec  (7.2  meters  per  sec  for  locking  and  leakage, 
14.6-21.5  cu  meters  for  discretionary  discharge)  is 
necessary  to  maintain  the  dissolved  oxygen  stand- 
ard of  the  Illinois  Water  Pollution  Regulations. 
Completion  of  10  proposed  instream  aeration  sta- 
tions will  allow  a  reduction  of  9-15  cu  meters  per 
sec  in  discretionary  discharge.  Tables  for  minimum 
diversion  for  each  month  in  the  year  at  the  three 
locations  are  presented  bot  for  existing  conditions 
and  for  conditions  using  aeration.  The  months  of 
May  through  October  require  the  highest  percent- 
ages of  direct  diversion.  (Cassar-FRC) 
W81-05104 


WATER  QUALITY  MANAGEMENT  OF 
SKUDAI  RIVER, 

Singapore  Univ.  Dept.  of  Civil  Engineering. 

K.  K.  Chin,  and  T.  N.  Goh. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  203-208, 

April,  1981.  3  Fig,  2  Tab,  10  Ref. 

Descriptors:  'Water  quality.  Management,  'Skiidai 
River,  'Malaysia,  Urban  runoff,  Runoff,  Urbaniza- 
tion, Industrial  waste.  Municipal  wastes.  Model 
studies.  Costs,  Economic  aspects. 


Descriptors:  'Planning,  'Regional  development, 
•Water  supply.  Groundwater,  Surface  water, 
Water  quality,  Streamflow,  Flow  characteristics. 
Aquifers,  Groundwater  movement.  Recharge, 
Wells,  Water  analysis,  Pollutants,  'Alaska, 
Seward,  Kenai  Penninsula. 

The  1.3-square-mile  alluvial  fan  of  Fourth  of  July 
Creek,  Seward,  Alaska,  is  being  developed  as  an 
industrial  area  and  port.  Fourth  of  July  Creek  is  a 
glacier-fed  stream  that  occupies  a  braided  channe 
near  the  middle  of  the  fan.  The  presence  of  glacial 
flow  during  the  summer  and  low  discharge  during 
the  winter  make  streamflow  a  poor  source  of  water 
for  municipal  and  industrial  use.  Water  infiltrates 
the  fan  from  streams  and  precipitation  and  re- 
charges an  unconfined  alluvial  aquifer.  Average 
recharge  is  40-50  cubic  feet  per  second,  and 
ground  water  flows  toward  the  coast  where  it 
discharges  in  springs  and  a  0.3-mile  gaining  reach 
of  the  creek.  Properties  and  concentrations  of  all 
measured  chemical  constituents  of  water  samples 
from  two  wells  were  less  than  the  maximum 
amounts  recommended  for  drinking  water.  Both 
the  aquifer  and  the  overlying  unsaturated  materials 
are  coarse  grained.  The  coarse-grained  materials 
are  poor  filters  and  make  the  aquifer  susceptible  to 
pollution  by  contaminants  disposed  of  or  spilled  on 
the  alluvial  fan.  Avalanches  may  block  the  creek 
and  cause  flooding  by  directing  streamflow  into 
new  or  abandoned  channels.  (USGS) 
W8 1-0501 2 


FLUSHING     STUDY     OF     SOUTH     BEACH 
MARINA,  OREGON, 

Corvallis  Environmental  Research  Lab.,  OR. 
R,  J.  Callaway. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6A — Techniques  Of  Planning 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WW2,  p  47-58,  May, 
1981.  7  Fig,  23  Ref. 

Descriptors:  *Marinas,  •Flushing,  'Water  circula- 
tion. Hydraulic  models.  Mathematical  models. 
Tidal  effects,  South  Beach  Marina,  *Oregon, 
*Water  quality  management. 

Water  quality  impacts  related  to  marina  flushing 
efficiency  and  circulation  were  investigated  in  a 
study  of  the  South  Beach  Marina,  Oregon.  South 
Beach  Marina  has  a  single  entrance  with  free  ex- 
change with  the  main  navigation  channel  where 
large  currents  develop  during  tidal  changes.  Flush- 
ing efficiency  near  the  entrance  was  about  twice  as 
great  as  in  the  inner  harbor  when  determined  by 
field  tests  or  estimated  by  hydraulic  and  mathemat- 
ical models.  Hydraulic  and  mathematical  models 
did  not  successfully  reproduce  early  flushing 
events.  The  first  flood  decrease  was  underestimat- 
ed by  30-40%  by  both  types  of  models.  Both  model 
results  were  too  conservative  in  terms  of  pollutant 
concentrations.  The  hydraulic  model  studies  suc- 
cessfully predicted  that  the  marina  would  have 
satisfactory  exchange  because  of  the  strong  cur- 
rents moving  past  the  entrance.  Hydraulic  model 
studies  of  marinas  this  size  may  not  be  necessary  if 
conservative  predictions  are  acceptable.  For  mari- 
nas with  single  entrances,  good  approximations  of 
flushing  efficiency  can  be  quickly  made  using 
simple  box-model  assumptions.  (Small-FRC) 
W8 1-05096 


IMPROVED  HOURLY  RESERVOIR  OPER- 
ATION MODEL, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
L.  Becker,  and  W.  W-G.  Yeh. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
283-287,  March,  1981.  1  Fig,  2  Tab,  4  Ref 

Descriptors:  *Hydroelectric  plants,  'Reservoir  op- 
eration, Powerplants,  Optimization,  Central  Valley 
Project,  'California,  Hydraulic  systems.  Computer 
programs. 

The  Incremental  Dynamic  Program  with  Succes- 
sive Approximations  (IDPSA)  procedure  was  used 
to  optimize  reservoir  operation  at  the  Central 
Valley  Project,  California.  Using  less  computer 
time  than  other  systems,  it  decomposes  a  system 
into  a  number  of  subsystems  and  optimizes  each  in 
serial  fashion.  Releases  close  to  zero  are  rejected 
because  little  power  is  generated  at  low  flows. 
Hourly  power  demand  requirements  are  eliminated 
from  the  set  of  constraints.  An  initial  feasible 
policy  may  be  fabricated  with  a  minimum  of  multi- 
ple startups  and  shutdowns  of  generating  units. 
(Cassar-FRC) 
W8 1-05097 


RISK  AVOIDANCE  OBJECTIVE  IN  WATER 
RESOURCES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

A.  M.  Nazar,  W.  A.  Hall,  and  M.  L.  Albertson. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,   Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
201-209,  March,  1981.  2  Fig,  5  Ref 

Descriptors:  'Management  planning,  'Risks, 
'Water  resources  development.  Irrigation,  Plan- 
ning, Multipurpose  projects.  Hydroelectric  power. 

In  the  past,  rish  has  been  implicitly  considered  by 
defining  the  design  yield  of  a  project  with  a  given 
storage  capacity  as  the  largest  yield  that  could 
have  been  obtained  with  no  failure  if  the  past 
historical  record  of  streamflows  were  to  repeat 
itself  In  this  method,  risk  was  implicitly  used  as  a 
constraint  without  any  actual  evaluation  of  the 
corresponding  level  of  risk.  This  paper  develops  a 
method  to  define  indices  of  risk  to  be  explicitly 
included  in  analysis  of  water  resource  systems  pro- 
viding water  for  regional  irrigation  and  electric 
power  generation  requirements.  (Cassar-FRC) 
W81-05105 


INTEGRATED  RIVER  BASIN  PLANNING  IN  A 
HOLISTIC  UNIVERSE, 

Michigan  Univ.,  Ann  Arbor. 

G.  Schramm,. 

Natural  Resources  Journal,  Vol  20,  No  4,  p  787- 

806,  October,  1980.  2  Fig,  1  Tab,  48  Ref 

Descriptors:  'River  basins,  'Regional  planning, 
Regional  development.  Long-term  planning,  Envi- 
ronmental effects.  Economic  aspects,  Social  as- 
pects, Political  aspects,  'River  basin  development. 

River  basin  development  should  not  proceed  with- 
out examination  of  the  major  interrelated  factors 
by  which  development  goals  and  objectives  are 
achieved,  including  environmental  aspects,  the 
costs  of  including  environmental  considerations  in 
the  planning  process  are  modest  compared  with 
the  potential  price  of  environmental  neglect.  Inte- 
grated planning  considers  all  potential  benefits  and 
all  potential  costs  that  may  result  from  proposed 
actions  or  nonactions.  The  planning  process  should 
comprise  a  continuous  exchange  of  ideas  and  prob- 
lem formulation,  maintaining  close  contact  with 
public  bodies,  beneficiaries,  and  other  impacted 
groups.  Planning  for  the  development  of  river 
basins  involves  both  spatial  and  temporal  dimen- 
sions. Spatial  dimensions  are  related  to  both 
human-social-economic  relationships  and  geo- 
graphic features.  Temporal  dimensions  may  extend 
over  lengthy  periods  of  time,  sometimes  decades 
long,  during  which  negotiations  proceed,  dead- 
locks between  competing  interests  must  be  re- 
solved, and  changes  occur  in  technology,  human 
activity,  and  developmental  goals.  Planners  must 
be  flexible  in  their  responses  to  the  multiple  goals 
and  objects  expressed  by  sub-regions,  population 
sub-groups,  and  societal  sectors.  Resource  and  in- 
formation limitations  can  be  expected  to  pose  prob- 
lems for  many  planning  efforts.  If  projects  and 
programs  are  to  be  successful  in  achieving  planned 
benefits  and  meeting  objectives,  the  planning  proc- 
ess must  include  preparation  for  implementation 
and  for  future  continuity  and  operational  viability. 
(Carroll-FRC) 
W81-05n2 


AN  INTERACTIVE  COMPUTERIZED  AID 
FOR  THE  DESIGN  OF  BRANCHING  IRRIGAT- 
ING NETWORKS. 

Technion-Israel   Inst,   of  Tech.,   Haifa.   Dept.   of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W8 1-05 122 


BENEFIT-COST  ANALYSIS  AND  DECISION- 
MAKING: AN  EXTENSION. 
DePaul  Univ.,  Chicago,  IL.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  6B. 
W8 1-05 179 


TO 


URBAN 


SYSTEM         SOLUTIONS 
WASTEWATER  CONTROL, 

British  Columbia  Univ.,  Vancouver.  Div.  of  Policy 
Analysis. 
P.  N.  Nemetz. 

Journal  of  Environmental  Economics  and  Manage- 
ment, Vol  7,  No  2,  p  108-122,  June,  1980.  1  Fig,  6 
Tab,  19  Ref 

Descriptors:  'Systems  analysis,  'Wastewater  treat- 
ment, Urban  planning.  Planning,  British  Columbia, 
Municipal  wastewater,  Industrial  wastewater.  Al- 
ternative planning.  Water  pollution  control.  Pollu- 
tion abatement,  Pretreatment  of  water. 

A  least  cost  treatment  system  for  wastewater  ef- 
fluents should  be  chosen  from  alternatives  includ- 
ing not  only  the  municipal  treatment  systems,  but 
also  redistribution  of  waste  treatment  among  indus- 
trial dischargers.  This  is  demonstrated  with  a  com- 
munity in  British  Columbia  consisting  of  4000 
people,  a  brewery,  a  sawmill,  115  hotel-motel 
rooms,  a  50-bed  hospital,  and  about  40  small  com- 
mercial establishments.  Total  sewage  flow  is 
720,000  imperial  gal  per  day.  Systems  analysis  of 
19  alternatives  indicates  that  the  responsibility  for 
wastewater  treatment  should  be  divided  between 
the  town  and  its  principal  discharger,  the  brewery. 
Each  urban  area  is  unique,  and  application  of  sys- 


tems analysis  will  produce  a  stronger  or  weaker 
argument  for  industrial  pretreatment  for  each  case. 
(Cassar-FRC) 
W8 1-05307 


A  MICRO-HYDROLOGY  COMPUTATION  OR- 
DERING ALGORITHM, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Engineering. 

T,  E.  Croley,  II. 

Journal  of  Hydrology,  Vol  48,  No  3/4,  p  221-236, 

November,  1980.  7  Fig,  2  Tab,  23  Ref 

Descriptors:  'Algorithms,  'Watersheds,  'Hydrolc- 
gic  models,  Mathematical  studies.  Computers. 

Discrete-distributed-parameter  models  are  essential 
for  watershed  modelling  where  practical  consider- 
ation of  spatial  variations  in  watershed  properties 
and  inputs  is  desired.  Lumped-parameter  (microhy- 
drology)  models  are  applied  to  sub-areas  which 
each  possess  essentially  spatially-uniform  proper- 
ties. The  outputs  from  these  models  are  then  com- 
bined through  the  use  of  a  computation  ordering 
technique.  The  development  of  a  programmable 
algorithm  for  ordering  these  micro-hydrology 
computations  is  discussed.  This  algorithm  permits 
automatic  ordering  within  the  computer  of  man- 
ually assigned  nodes,  node  numbers,  and  node 
codes.  The  node  definition,  numbering,  and  coding 
schemes  and  the  ordering  algorithm  are  detailed 
with  logic  flow  charts.  Application  of  the  algo- 
rithm within  the  context  of  a  kinematic  cascade 
model  is  demonstrated  for  the  purpose  of  illustra- 
tion only.  Use  of  the  algorithm  avoids  the  fore- 
thought, tedium,  and  errors  of  manual-ordering 
techniques  and  results  in  smaller  storage  require- 
ments in  some  cases.  The  algorithm  may  be  ex- 
tended to  complicated  geometries  by  defining 
more  than  one  node  at  a  given  point.  It  is  especial- 
ly beneficial  for  use  in  several  watersheds  or  in 
changes  of  resolution  within  a  watershed.  The 
node  definition,  numbering,  and  coding  schemes 
are  programmable  for  interactive  use  or  for  fully 
automated  use.  (Carroll-FRC) 
W81-05309 


RIVER  BASIN  HYDRO-SALINITY-ECONOM- 
IC MODELING, 

Ife  Univ.  (Nigeria).  Dept.  of  Agricultural  Engi- 
neering. 

H.  O.  Fapohunda,  and  R.  W.  Hill. 
Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  53-69,  March,  1981.  4 
Fig,  5  Tab,  9  Ref 

Descriptors:  'Salinity,  'Crop  production,  'Eco- 
nomic evaluation.  Crop  yield.  Drought,  Water  use. 
Water  resources.  Irrigation,  'Model  studies.  Water 
demand.  Mathematical  models.  River  basins, 
Phreatophytes,  'Watershed  management.  Water 
quality.  Planning,  Seasonal  variation,  Hadejia 
River  Basin,  Nigeria. 

The  effects  of  sequential  water  use  in  irrigation 
were  modeled  by  combining  an  existing  hydrolo- 
gic/salinity  model  with  a  crop  yield/economic 
simulation  model.  This  model  developed  use  func- 
tions that  relate  seasonal  crop  evapotranspiration 
and  soil  solution  salt  concentrations  to  yields.  Ap- 
plication to  the  Hadejia  River  Basin,  Nigeria,  indi- 
cated that  increasing  shortages  and  salinity  buildup 
produced  net  returns  per  unit  area  lower  than  in 
calibration  runs.  Reducing  areas  occupied  by 
phreatophytes  and  open  water  in  water  supply,  as 
well  as  salinity  buildup,  and  decline  of  net  profits. 
(Cassar-FRC) 
W81-05310 


ALTA:  A  CLASSIC  CONFRONTATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W8I-05326 


NEW   ZEALAND'S   WAITAKI:    A   PLANNING 
PERSPECTIVE  FOR  REGIONAL  RESOURCES, 

Lincoln  Coll.  (New  Zealand). 

K.  F.  O'Connor,  and  K.  A.  Ackley. 

Ambio,  Vol  10,  No  2/3,  p  142-147,  1981.  2  Fig,  1 

Tab,  13  Ref 
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WATER  RESOURCES  PLANNING— Field  6 


Descriptors:  *Resources  management,  Water  man- 
agement, Planning,  Resources  development, 
•Water  resources  development.  Comprehensive 
planning,  Regional  development,  'New  Zealand, 
Waitaki. 

The  area  called  Waitaki  in  New  Zealand  was 
chosen  for  the  study  of  both  nature  and  culture. 
The  area  includes  both  upland  and  lowland  terram, 
since  the  cultural  disturbance  of  the  landscape 
which  characterized  European  colonization  of  the 
lowlands  is  now  being  reenacted  in  the  uplands  by 
descendants  of  the  colonists.  This  area  has  been 
studied  for  aspects  of  biological  and  hydrological 
research  as  well  as  socioeconomic  studies,  often 
with  historical  and  geographic  dimensions.  Future 
plans  to  use  the  Lower  Waitaki  River  for  generat- 
ing electricity  and  for  irrigation  threatens  the  pres- 
ent habitat  of  more  than  20  species  of  birds,  as  well 
as  salmon  and  trout  fisheries  of  considerable  recre- 
ational significance  and  commercial  potential.  Mul- 
tiobjective  planning  is  needed  in  this  area  in  which 
thorough  consultation  will  be  conducted  with  local 
and  regional  communities  of  interest,  involving 
residents  and  recreational  visitors  as  well  as  repre- 
sentatives of  national  interests.  (Baker-FRC) 
W8 1-05327 

STEADY      STATE     NETWORKS      ANALYSIS 
WITH   SPECinED   HEAD-DISCHARGES   RE- 
LATIONSHIPS   AT    OUTLET    NODES    (ANA- 
LYSE DU  REGIME  PERMANENT  DANS  UN 
RESEAU  DE  DISTRIBUTION  AVEC  FIXES  RE- 
LATIONS   CHARGES-DEBITS    AUX    POINTS 
DE  CONSOMMATION), 
Calabria  Univ.,  Cosenza  (Italy). 
F.  Calomino,  and  P.  Veltri. 
Aqua,  No  7,  p  145-149,  1980.  5  Fig,  13  Ref 

Descriptors:  'Network  design,  'Water  supply  sys- 
tems, Piezometric  head.  Algorithms,  Mathematical 
studies.  Discharge  capacity.  Literature  review. 
Steady  flow. 

Literature  on  methods  for  checking  a  water  supply 
network  with  specified  discharge  rates  is  reviewed. 
An  algorithm  has  been  developed  for  determining 
the  head-discharge  relationships  at  the  outlet 
nodes.  This  enables  the  actual  value  of  the  piezo- 
metric head  to  be  defined.  The  algorithm  is  based 
on  the  assignment  of  a  series  of  tentative  discharge 
rates,  identical  with  the  maximum  values.  By  vary- 
ing the  set  of  consumption  discharge  rates  and 
resolving  the  problem  several  times  with  these 
discharge  rates,  one  can  obtain  a  solution  satisfying 
the  head-discharge  relationships  with  an  accept- 
able approximation  error.  A  simple  supply  system 
is  used  as  an  example.  (Cassar-FRC) 
W8 1-05329 


LOW  COST  TECHNOLOGY  APPLIED  TO 
WATER  TREATMENT  PLANTS  (APPLICA- 
TION DES  TECHNOLOGIES  A  FAIBLE  COUT 
AUX  STATIONS  DE  TRAITEMENT  D'EAU  PO- 
TABLE), 

E.  Coudert,  and  J-C.  Dernaucourt. 
Aqua,  No  1,  p  21-24,  1981.  9  Fig,  1  Tab. 

Descriptors:  'Water  treatment  facilities,  'Cost 
analysis,  'Technology,  Energy,  Chemical  treat- 
ment. Filtration,  Sedimentation,  Flocculation,  Per- 
sonnel. 

In  planning  water  treatment  facilities,  it  is  neces- 
sary to  consider  the  operating  costs,  including 
energy,  labor,  and  chemicals,  as  well  as  the  con- 
struction costs.  The  advantages  and  disadvantages 
of  slow  and  rapid  filtration  must  be  carefully  as- 
sessed. Sedimentation  tanks  and  flocculation  proc- 
esses are  compared  in  terms  of  energy  use.  Meth- 
ods for  modernizing  existing  classical  sedimenta- 
tion tanks  of  the  tunnel  variety  by  using  simple 
equipment  to  expand  the  sedimentation  area  are 
discussed.  Biological  activity  in  the  storage  reser- 
voirs used  for  slow  filtration  can  be  increased 
through  aeration  or  ozonization,  unless  granulates 
are  used.  Compact  mobile  treatment  units  which 
incorporate  various  flocculation,  sedimentation, 
and  filtration  functions  are  available.  They  require 
only  hydraulic  and  electrical  connections  and  can 
be  linked  together.  Units  on  skids,  which  contain 


reagents,  back-wash  filter  pumps,  and  electrical 
control  panels,  are  also  available.  The  application 
of  low  cost  technology  to  water  treatment  plants 
requires  simplicity  of  construction  and  equipment 
operation,  as  well  as  a  preliminary  analysis  of 
conditions.  Designers  and  plant  operators  should 
work  together,  and  personnel  should  be  trained  to 
a  level  of  technological  self-sufficiency.  (Carroll- 
FRC) 
W81-05335 

6B.  Evaluation  Process 

ASSESSMENT  OF  THE  SANTA  MARGARITA 
SANDSTONE  AS  A  SOURCE  OF  DRINKING 
WATER  FOR  THE  SCOTTS  VALLEY  AREA, 
SANTA  CRUZ  COUNTY,  CALIFORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
K.  S.  Muir. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-225021, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-6,  April,   1981.   22  p,  6  Fig,   3  Tab,   57  Ref 

Descriptors:  'Groundwater,  'Aquifers,  'Drinking 
water,  'Water  supply.  Rural  areas.  Water  use. 
Domestic  water,  Irrigation  water,  Natural  re- 
charge, Artificial  recharge.  Water  level  fluctu- 
ations. Hydraulic  properties,  Evapotranspiration, 
Water  quality.  Urban  runoff.  Pollutants,  Chemical 
analysis.  Potential  water  supply,  Evaluation,  'Cali- 
fornia, Scotts  Valley  area,  Santa  Margarita  Sand- 
stone. 

Scotts  Valley,  Calif,  is  a  rural  residential  area  with 
a  rapidly  expanding  population.  Its  mediterranean- 
type  climate  yields  an  average  annual  rainfall  of  40 
inches.  The  Santa  Margarita  Sandstone  is  the  prin- 
cipal aquifer  in  the  area,  supplying  about  90  per- 
cent of  all  water  for  domestic  purposes.  Sources  of 
recharge  for  the  Santa  Margarita  Sandstone  are 
natural  recharge,  subsurface  inflow  from  adjacent 
areas,  artificial  recharge,  and  deep  penetration  of 
excess  irrigation  water.  Total  domestic  water  use 
in  1979  was  about  2,600  acre-feet.  The  quantity  of 
ground  water  pumped  for  domestic  use  is  expected 
to  increase  at  a  rate  of  7  percent  per  year.  Evapo- 
transpiration, estimated  to  be  about  29  inches  per 
year,  is  the  largest  form  of  ground-water  dis- 
charge. Ground  water  from  the  Santa  Margarita 
Sandstone  is  generally  suitable  for  domestic  use. 
Potential  for  water-quality  degradation  exists  from 
urban  runoff,  leachates  from  a  solid-waste  disposal 
site,  and  liquid  wastes.  Several  agencies  and  indi- 
viduals monitor  surface-water  and  ground-water 
quality  in  the  Scotts  Valley  area.  Water  froni 
streams  and  the  city  of  Santa  Cruz  are  potential 
alternate  sources  of  drinking  water  for  the  Scotts 
Valley  area.  (USGS) 
W81-05016 


Evaluation  Process — Group  6B 

THE  ECONOMIC  ANALYSIS  OF  HEALTH 
RISKS  AND  THE  ENVIRONMENTAL  ASSESS- 
MENT OF  REVISED  FECAL  COLIFORM  EF- 
FLUENT AND  WATER  QUALITY  STAND- 
ARDS, R77-12. 

Huff  and  Huff,  Inc.,  LaGrange,  IL. 
L.  L.  Huff  ■  . 

Illinois  Institute  of  Natural  Resources,  Chicago, 
Document  No  81/15,  March,  1981,  180  p,  8  Fig,  59 
Tab,  53  Ref,  Append. 

Descriptors:  'Wastewater  treatment,  'Effluents, 
'Economic  aspects,  'Economic  evaluation,  'Cost- 
benefit  analysis,  Economic  impact.  Water  pollution 
control.  Disinfection,  Sanitation,  Estimated  costs. 
Environmental  protection.  Water  pollution  effects. 
Pollutant  identification. 

Illinois  regulations  require  wastewater  disinfection 
for  all  domestic  sewage  discharges.  A  fecal  coli- 
form  level  of  400/100  ml  is  specified  as  an  effluent 
limitation,  and  all  general  use  waters  must  attain  a 
level  of  200/100  ml  as  a  monthly  geometric  mean. 
The    Illinois   EPA   has   proposed    the    following 
modifications:  (1)  deletion  of  the  fecal  coliform 
water  quality  standard;  and  (2)  deletion  of  the  fecal 
coliform  effluent  standard  for  11  dischargers  with 
the  following  exceptions:  20  miles  upstream  of  a 
public  supply  intake,  20  miles  upstream  of  a  desig- 
nated public  beach  area  during  May-September, 
and  point  souces  contributing  to  violation  of  water 
quality  standards  of  interstate  waters.  The  results 
of  the  economic  analysis  indicate  there  are  eco- 
nomic and  environmental  bases  for  modifying  the 
existing  fecal  coliform  and  water  quality  standards, 
such  as  reducing  operating  costs  to  the  commer- 
cial, municipal  and  industrial  sectors,  and  reducing 
fishkills.  There  are  currently  1,636  industrial,  com- 
mercial, and  municipal  discharges  requiring  disin- 
fection, and  90%  of  these  discharges  are  currently 
chlorinating.  The  remaining  10%  are  m  violation 
of  the  existing  standard.  Although  it  is  not  part  of 
lEPA's  proposed  modifications,  complete  elimina- 
tion of  chlorination  must  also  be  considered,  based 
upon    the    health    risks    of   chlorinated    orgamcs 
versus  viral  and  bacterial  exposures.  Opinions  vary 
concerning  the  impact  on  human  health  of  exten- 
sive disinfection  and/or  chlorination.   (Garrison- 
Omniplan) 
W8 1-05069 

ECONOMIC  IMPACT  OF  COMBINED  SEWER 
OVERFLOW  REGULATION  (RULE  602)  IN  IL- 
LINOIS. 

Huff  and  Huff,  Inc.,  La  Grange,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W8 1-05070 

RISK  OF  DAM  FAILURE  IN  BENEFIT-COST 
ANALYSIS,  ^  . 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  ot 
Civil  Engineering.  c-  i^  oa 

For  primary  bibliographic  entry  see  Field  8 A. 
W81-05119 


1980  NEEDS  SURVEY;  COST  ESTIMATES  FOR 
CONSTRUCTION  OF  PUBLICLY-OWNED 
WASTEWATER  TREATMENT  FACILITIES. 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Water  Program  Operations. 

For   primary   bibliographic   entry   see   Field   5D. 

W8 1-05032 

DESIGN  HANDBOOK  FOR  AUTOMATION  OF 
ACTIVATED  SLUDGE  WASTEWATER  TREAT- 
MENT PLANTS, 

EMA,  Inc.,  St.  Paul,  MN. 

For   primary   bibliographic   entry   see   Field   5D. 

W8 1-05043 

AN  ECONOMIC  ANALYSIS  OF  EFFLUENT 
STANDARDS  FOR  BOD,  AMMONIA,  TOTAL 
SUSPENDED  SOLIDS,  AND  DISINFECTION: 
CASE  STUDY  OF  A  MODERN  TREATMENT 
PLANT. 

Hey  (Donald  L.)  and  Associates,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  5D. 
W8 1-05067 


POLICY     PROBLEMS     ASSOCIATED    WITH 
WATERBORNE  ASBESTOS, 

Iowa  Univ.,  Iowa  City.  Inst,  of  Urban  and  Region- 
al Research.  ,.  cr- 
For  primary  bibliographic  entry  see  Field  5C. 
W81-05168 


BENEFIT-COST  ANALYSIS  AND  DECISION- 
MAKING: AN  EXTENSION. 
DePaul  Univ.,  Chicago,  IL.  Dept.  of  Economics. 
W.  Sander.  ■,  .  ■,,^ 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  315-316, 
April,  1981.  12  Ref 

Descriptors:  'Policy  making,  'Water  resources  de- 
velopment. Political  aspects.  Governmental  inter- 
relations. Federal  jurisdiction.  Public  policy,  Ad- 
ministrative decisions,  'Cost-benefit  analysis. 

Economic  and  social  analyses  play  important  parts 
in  the  selection  of  water  projects.  A  multiple  ob- 
jective planning  framework  is  provided  which 
gives  equal  status  to  equity  and  efficiency  objec- 
tives, and  it  is  argued  that  such  an  approach  may 
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not  result  in  better  projects  than  an  approach 
which  tries  to  constrain  project  selection  to  a 
single  economic  efficiency  objective.  A  model  of 
government  is  developed  to  justify  this  position. 
Two  variables,  the  likelihood  of  coercion  and  the 
applicability  of  coercion,  are  used  to  define  four 
types  of  policy.  One  type  of  policy  is  called  distrib- 
utive policy  and  is  characterized  by  a  low  likeli- 
hood of  coercion  which  is  directed  toward  individ- 
ual behavior.  The  second  type  of  policy,  regulative 
policy,  is  also  directed  towards  individual  behav- 
ior, although  the  likelihood  of  coercion  is  high,  as 
the  costs  of  the  policy  are  allocated  more  directly. 
The  third  type  of  policy,  redistributive  policy,  is 
applied  to  the  environment  of  behavior  with  a  high 
likelihood  of  coercion.  The  fourth  type  of  policy, 
constitutent  policy,  is  associated  with  achieving 
the  other  three  types,  such  as  by  establishing  a  new 
agency.  It  is  this  last  type  of  policy  which  fulfills 
the  primary  functions  of  government  and  the  re- 
quirements for  efficient  policy  implementation. 
(Baker-FRC) 
W8 1-05 179 


SOCIAL  CONSIDERATIONS  ASSOCIATED 
WITH  MARINE  RECREATIONAL  FISHING 
UNDER  FCMA, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

C.  P.  Dawson,  and  B.  T.  Wilkins. 
Marine  Fisheries  Review,  Vol  42,  No  12,  p  12-17, 
1980.  1  Fig,  1  Tab,  35  Ref. 

Descriptors:  ♦Sport  fishing,  *Marine  fisheries, 
♦Social  participation.  Recreation,  Recreation  facili- 
ties. Public  waters.  Legal  aspects.  Attitudes,  Public 
lands.  Social  values. 

Social  and  human  behavior  aspects  of  marine  rec- 
reational fishing  are  reviewed  under  the  optimum 
yield  objective  of  the  Fisheries  Conservation  and 
Management  Act  of  1976.  The  findings  of  the 
review  are  related  to  a  generalized  sequential 
model  of  recreational  behavior.  Six  general  factors 
seem  to  be  of  significance  to  those  involved  in  the 
successful  management  of  recreational  fishing 
areas.  The  motivations  and  expectations  of  the 
fishermen,  the  satisfactions  and  benefits  of  a  suc- 
cessful fishing  experience  for  those  who  participat- 
ed, typologies  of  various  kinds  of  fishermen,  the 
preferences  of  fishermen  for  various  fish  species, 
the  social-demographic  profiles  of  fishermen,  and 
the  correlations  and  interrelationships  between  the 
variables  which  measure  these  study  topics  are 
taken  into  consideration.  The  formulation  of 
marine  fishing  regulations  around  these  six  major 
concerns  of  the  fishermen  will  provide  regulations 
as  specific  as  possible  and  yet  provide  for  the 
highest  quality  fishing  experiences  for  most  fisher- 
men. (Baker-FRC) 
W81-05183 


FACTORS  AFFECTING  COST  OPTIMISATION 
OF  GROUNDWATER  DEVELOPMENT 
SCHEMES  FOR  RIVER  REGULATION, 

Department  of  the  Environment,  Reading  (Eng- 
land). Central  Water  Planning  Unit. 
A.  B.  Birtles,  and  E.  H.  Morel. 
Journal  of  Hydrology,  Vol  48,  No  3/4,  p  197-219, 
November,  1980.  8  Fig,  8  Tab,  9  Ref. 

Descriptors:  *Groundwater  management,  ♦Math- 
ematical studies,  ♦Cost  analysis.  Capital  costs.  Op- 
erating costs.  Economic  aspects.  Aquifers,  River 
basins.  Well  yield.  Wells,  Great  Britain. 

Future  water  resources  development  in  many  areas 
of  Great  Britain  will  involve  the  exploitation  of 
major  aquifers  in  conjunction  with  contiguous 
rivers.  The  location  of  boreholes  in  the  aquifer  and 
the  manner  in  which  they  are  operated  can  have 
significant  influence  on  the  economics  of  the 
schemes  for  such  development  and  can  affect  deci- 
sions with  respect  to  the  viability  of  a  given 
scheme  when  compared  to  alternatives.  This  study 
proposes  a  method  for  identifying  well  fields  and 
operating  regimes  which  minimize  the  total  present 
value  of  capital  costs  and  running  costs  which  is 
particularly  suitable  for  aquifers  with  relatively 
low  transmissivity  and  high  storage  coefficient. 
The  triassic  sandstone  in  the  Vale  of  York,  Great 


Britain,  possesses  these  properties  and  has  been 
used  to  illustrate  the  method.  Initial  cost  estimates 
have  indicated  that  the  capital  costs  of  the  type  of 
development  considered  in  the  Vale  of  York  area 
outstrip  the  total  discount  rate.  These  estimates 
suggest  that  well  yield  optimization  could  be  based 
solely  on  capital  costs,  with  a  consequent  risk  of 
incurring  a  maximum  cost  penalty  of  20  percent. 
Pumping  schedules  which  would  minimize  running 
costs  could  then  be  identified  as  a  separate  exer- 
cise. The  results  of  the  application  of  the  optimiz- 
ation procedure  to  the  Vale  of  York  show  that  the 
method  is  very  promising  and  highlight  various 
features  of  the  hydrogeology  of  the  triassic  sand- 
stone aquifer  which  are  pertinent  to  the  optimal 
use  of  the  aquifer.  The  need  to  obtain  reliable  and 
detailed  pumping  test  information  in  order  to  iden- 
tify local  variations  of  transmissivity  is  stressed. 
(Carroll-FRC) 
W8 1-053 II 


PRODUCTION  OF  UNDERGROUND  WATER 
IN  AFRICA  (DE  L'EXPLOITATION  DES  EAUX 
SOUTERRAINES  EN  AFRIQUE). 

For  primary  bibliographic  entry  see  Field  2F. 
W81-05331 


ECONOMICS    JUSTIFIES    COMPUTER-CON- 
TROL FEED, 

Autocon  Industries,  Inc.,  Minneapolis,  MN. 

For   primary   bibliographic   entry   see   Field    5D. 

W81-05339 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


A  REEVALUATION  OF  PRICE  ELASTICITIES 
FOR  IRRIGATION  WATER. 

California  Univ.  Davis.  Dept.  of  Agricultural  Eco- 
nomics. 

R.  E.  Howitt,  W.  D.  Watson,  and  R.  M.  Adams. 
Water  Resources  Research,  Vol  16,  No  4,  p  623- 
628,  August,  1980.  3  Fig,  2  Tab,  14  Ref. 

Descriptors:  ♦Irrigation  water,  ♦Pricing,  ♦Elastic- 
ity of  demand.  Water  demand.  Agriculture,  Eco- 
nomic aspects,  Linear  programming. 

Water  demand  over  the  price  range  $25-35  per 
acre  foot  is  found  to  be  slightly  inelastic  using  the 
linear  programming  method  and  significantly  elas- 
tic using  the  quadratic  programming  method.  This 
model,  as  applied  to  irrigation  water  in  California, 
is  valid  over  the  medium  run  period.  Quadratic 
programming  approaches  are  preferable  in  estimat- 
ing derived  demands  for  irrigation  water  because 
they  include  product  demand  functions,  whereas 
linear  approaches  omit  the  elasticity  of  demand  for 
the  crop  produced.  Under  drought  conditition, 
water  can  be  sold  to  the  'highest  and  best  use' 
using  elastic  derived  demand  conditions,  yielding 
greater  returns  to  the  owner  of  the  water  right.  As 
costs  increase,  demand  decreases  under  the  elastic 
demand  assumptions,  thus  offsetting  supply  short- 
falls. A  disadvantage  of  the  elastic  derivations  is 
the  falling  revenues  faced  by  districts  with  fixed 
debt  obligations  as  demand  decreases.  To  compen- 
sate for  this,  excess  water  may  be  sold.  The  qua- 
dratic programming  method  is  a  improvement  over 
the  biases  inherent  in  linear  programming  methods. 
It  may  be  further  improved  by  incorporation  of 
perennial  crops  and  alternate  irrigation  technol- 
ogies. (Cassar-FRC) 
W8 1-05 137 


COST  REDUCTIONS  DUE  TO  SEASONAL 
VARIATION  IN  MUNICIPAL  WASTE  WATER 
TREATMENT  LEVELS. 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agricultural  Economics. 

J.  D.  Epp,  and  C.  E.  Young. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  215-224, 

April.  1981.  2  Fig,  5  Tab,  20  Ref. 

Descriptors:  ♦Wastewater  treatment,  ♦Cost  analy- 
sis. Seasonal  variations.  Costs,  Economic  aspects. 
Land  disposal.  Water  quality.  Model  studies.  Math- 
ematical models. 


The  possibility  of  reducing  treatment  costs  for 
water  quality  by  using  the  higher  assimilative  ca- 
pacity of  a  stream  during  periods  of  low  tempera- 
ture or  high  flow  was  explored.  Seasonal  variation 
in  the  relationship  between  biological  oxygen 
demand  discharges  into  a  stream  and  the  dissolved 
oxygen  levels  in  that  stream  permits  variations  to 
be  made  in  the  amount  of  BOD  that  may  be 
discharged  to  maintain  a  specified  DO  concentra- 
tion. Variation  in  assimilative  capacity  of  a  stream 
can  reduce  the  total  costs  of  municipal  sewage 
treatment.  A  mathematical  model  of  Spring  Creek 
in  Centre  County,  Pennsylvania  was  used  to  deter- 
mine the  assimilative  capacity  for  various  reaches 
of  the  stream  during  high  flow  and  low  flow 
seasons.  The  assimilative  capacitities  constrain  an 
economic  optimization  model,  which  was  then 
used  to  select  the  least  cost  treatment  processes  for 
each  of  the  three  sewage  treatment  plants  that 
discharge  effluent  into  Spring  Creek.  When  no 
restrictions  were  placed  on  the  treatment  system 
selected,  lagoons,  in  some  cases  with  filtration, 
provided  the  lowest  cost  treatment.  A  requirement 
to  maintain  phosphorus  removal  above  98%  would 
increase  costs  25-35%.  Two  general  conclusions 
were  reached.  First,  increasing  the  number  of  flow 
periods  during  the  year  enhances  the  opportunity 
for  reducing  treatment  costs  even  when  land  treat- 
ment processes  are  considered.  Second,  treatment 
processes  which  minimize  costs  when  operated  all 
year  may  not  be  the  least  costly  under  multiple 
flow  management  systems.  (Baker-FRC) 
W81-05171 


WORLD  BANK  WATER  TARIFF  POLICIES, 

W.  J.  W.  Gilling. 

Aqua,  No  2,  p  6-11,  1980.  1  Fig,  2  Tab. 

Descriptors:  ♦Pricing,  ♦Economic  aspects,  ♦Water 
supply  development.  Water  quality  standards, 
World  Bank,  Water  consumption,  ♦Africa,  Water 
demand.  Water  metering.  Tariff,  Water  policy, 
Social  aspects. 

The  high  costs  ($1  billion  per  year,  1978  prices)  of 
developing  the  water  supply  in  Africa  to  meet  the 
objectives  of  the  U.N.  International  Drinking 
Water  and  Sanitation  Decade  require  sound  tariff 
policies.  The  World  Bank  examines  the  tariff  struc- 
ture of  a  water  supply  project  prior  to  financing. 
The  World  Bank  has  several  major  concerns.  Tar- 
iffs should  maintain  existing  structures  and  permit 
expansion  of  systems  to  serve  new  customers;  new 
projects  should  not  drain  the  resources  of  the 
water  supply  agency.  Alternative  possibilities  for 
achieving  this  are  a  uniform  national  tariff,  differ- 
ential tariffs  (higher  prices  in  areas  of  higher  cost), 
and  lower  standards  of  service,  such  as  standpipes 
or  peak  flow  reduction.  Tariffs  should  contribute 
to  overall  economic  efficiency  within  the  national 
economy.  To  discourage  waste,  water  prices  must 
be  fixed  so  that  the  first  20  liters  per  capita  per  day 
costs  less  than  subsequent  increments.  The  price 
structure  should  promote  widespread  availability 
to  all  income  groups.  In  addition  to  low  cost  for 
the  basic  volume  of  water,  provisions  should  be 
made  for  metering  high  volume  consumers  and 
subsidizing  initial  house  connections  for  low 
income  users.  (Cassar-FRC) 
W8 1-05243 


TARIFFICATION  SYSTEMS  IN  AFRICA  (SYS- 
TEMES  DE  TARIFICATION  EN  AFRIQUE), 

M.  Chappey. 

Aqua,  No  2,  p  13-26,  1980.  6  Tab,  3  Ref 

Descriptors:  ♦Africa,  ♦Water  rates,  ♦Water  distri- 
bution. Pricing,  Utilities,  Economic  aspects,  Water 
metering.  Domestic  water.  Industrial  water.  Taxes, 
Standpipes,  Water  supply. 

A  survey  of  water  pricing  in  African  countries 
produced  six  tables  of  data  on  rates,  financial  poli- 
cies, and  numbers  of  connections,  standpipes,  and 
meters.  After  a  general  discussion  on  water  tariffs, 
standpipes  and  service  pipes,  and  financial  consid- 
erations, specific  examples  are  given.  Prices  in 
francs  range  from  0.5  per  cu  meter  in  Mali  to  292 
in  Botswana  and  Zambia.  One  third  of  the  coun- 
tries have  degressive  tariffs,  one  sixth  have  pro- 
gressive tariffs,  and  the  rest  have  the  same  tariffs 
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for  all.  Some  countries,  such  as  Sierra  Leone,  only 
meter  industry  and  charge  homes  by  a  set  rate  or 
by  a  charge  per  tap  and  water-using  device.  Stand- 
pipes  vary  in  pricing  and  in  number  of  people 
served  (17  per  10,000  people  in  Sierra  Leone  and 
one  in  Guinea;  two  or  three  per  10,000  is 
common).  Service  pipes  and  connection  charges 
are  rarely  subsidized,  with  the  exception  of  Niger 
and  Ivory  Coast,  and  sometimes  are  rented  at  5% 
of  capital  cost.  Sewerage  charges  are  about  40%  of 
total  cost.  Water  is  generally  not  taxed.  Fmancial 
figures  are  given  for  the  utilities  but  not  compared 
because  the  currency  and  inflation  differ  widely. 
(Cassar-FRC) 
W81-05330 

PRESENT  AND  PROSPECTIVE  METHODS  OF 

READING   METERS   AND   BILLING   WATER 

CONSUMPTION  (METHODS  ACTUELLES  ET 

PROSPECTIVES  EN   MATIERE  DE  RELEVE 

DES  COMPTEURS  ET  DE  FACTURATION  DES 

CONSUMMATIONS  D'EAU), 

Compagnie  Intercommunale  Bruxelloise  de  Eaux 

(Belgium). 

A.  Desmed. 

Aqua,  No  3,  p  55-65,  1980.  4  Fig,  41  Ref 

Descriptors:  'Water  metering,  *Automation, 
•Economic  aspects.  Data  processing.  Decision 
making.  Water  costs.  Water  management.  Utilities, 
Pricing. 

A  main  objective  of  water  utility  management  is 
optimization  of  meter  reading  and  billing  methods. 
Possible  ways  of  reducing  costs  for  billing  and 
metering  are  remote  or  automatic  meter  reading, 
optimization  of  manual  reading  (reduction  of 
number  of  meter  readings,  estimated  readings,  con- 
sumer self-readings,  efficient  routes  for  meter  read- 
ers, and  integration  of  readings  for  gas,  water,  and 
electric),  and  incorporating  data  processing  meth- 
ods. A  formula  is  presented  to  determine  the  opti- 
mum threshold  for  beginning  billing.  The  impor- 
tance of  meter  reading  accuracy  may  be  shown  by 
the  formula:  error  probabiUty  times  cost  of  the 
error  consequence.  If  this  result  exceeds  the  cost  of 
the  operation  (in  this  case,  meter  reading  and  bill- 
ing), another  method  would  be  cheaper.  Calcula- 
tions for  the  Compagnie  Intercommunale  Bruxel- 
loise des  Eaux  indicated  that  replacing  meter  read- 
ing with  automatic  calculations  would  save 
$257,120.  (Cassar-FRC) 
W81-05333 


DATA  PROCESSING  AND  WATER  SUPPLY 
BILLING  (FACTURATION  D'EAU  ET  INFOR- 
MATIQUE),  „    . 

Societe  Lyonnaise  des  Eaux  et  de  I'Eclairage,  Pans 

(France). 

C.  Maffet. 

Aqua,  No  3,  p  50-54,  1980.  3  Fig. 

Descriptors:  *Data  processing,  'Billing,  'Water 
supply.  Pricing,  Computerized  billing. 

The  Societe  Lyonnaise  des  Eaux  et  de  I'Eclairage, 
serving  1.8  million  water  and  sewage  connections, 
installed  a  new  centralized  computerized  billing 
procedure  in  1976.  This  article  describes  the  steps 
leading  to  the  development  of  the  system;  adminis- 
trative details  (contracts,  regulations,  laws,  etc.);  a 
series  of  questions  to  collect  and  arrange  data  for 
processing;  and  a  series  of  questions  to  determine 
layout  of  the  printed  bill.  The  files  include  infor- 
mation on  customer,  civil  status,  meter  installed, 
service  rendered,  billing  department,  amount  to  be 
paid,  methods  of  payment,  estate  being  supplied, 
calculation  of  consumption,  and  proper  account  of 
payments.  The  data  processing  includes  four  pro- 
gram sequences;  updating  files,  calculation  of 
water  consumption  (28  possible  methods),  calcula- 
tion of  sums  due  involving  unit  tariffs  or  lump  sum 
tariffs,  and  printing.  (Cassar-FRC) 
W81-05346 

6D.  Water  Demand 


CONSERVATION -GETTING    THE    BALANCE 
RIGHT. 


Newcastle  Upon  Tyne  Univ.  (England). 

B.  Hackett. 

Water,  No  30,  p  27-29,  January,  1980. 

Descriptors:  'Conservation,  'Great  Britain, 
'Water  management.  Water  resources  develop- 
ment. Resources  management.  Wildlife  conserva- 
tion. Recreation  facilities.  Public  policy. 

There  is  a  need  for  the  development  of  a  concept 
of  conservation  with  respect  to  the  water  industry 
which  includes  both  respect  for  the  natural  re- 
sources of  the  environment  and  the  need  to  devel- 
op these  resources  in  a  manner  that  stresses  the 
harmonization  of  human  activities  with  the  natural 
environment.  A  balance  must  be  reached  between 
developing  water  resources  for  domestic  and  in- 
dustrial uses  and  maintaining  water  resources  in 
suitable  form  to  meet  the  needs  of  agriculture, 
horticulture,  fisheries,  and  forestry.  The  manage- 
ment of  wetlands  in  Great  Britain  exemplifies  the 
problems  faced  by  water  authorities  in  that  coun- 
try. While  farmers  would  like  to  drain  these  lands 
to  increase  their  agricultural  productivity,  nature 
conservationists  are  concerned  about  the  destruc- 
tion of  natural  habitats.  Current  British  legislation 
requires  water  authorities  to  develop  the  recre- 
ational  use  of  reservoirs  and  land   resources  as 
much  as  possible.  Water  authorities  can  increase 
the  recreational  use  of  reservoirs  and  other  water 
resources  by  improving  public  access,  developing 
picnicking  places,  encouraging  bird  watching  ac- 
tivities, and  promoting  sailing  and  angling.  Con- 
flicts between  different  types  of  recreational  use  of 
water  resources  can  be  resolved  by  zoning  parts  of 
a  reservoir  for  each  activity,  allocating  different 
days  and/or  times  of  day  to  different  activities,  or 
assigning  different  types  of  activities  to  different 
water  bodies.  (Carroll-FRC) 
W8 1-05270 

RIVER  BASIN  HYDRO-SALINITY-ECONOM- 
IC MODELING, 

Ife  Univ.  (Nigeria).  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W81-05310 

STUDIES  INTO  THE  DOMESTIC  CONSUMP- 
TION AND  PEAK  CONSUMPTION  OF  DRINK- 
ING WATER  IN  SWITZERLAND  (ETUDES 
SUR  LA  CONSOMMATION  DOMESTIQUE  ET 
LES  PONTES  DE  CONSOMMATION  D'EAU 
DE  BOISSON  EN  SUISSE), 
SSIGE,  Thalwil  (Switzerland). 
T.  Pitsch.  „  „  , 

Aqua,  No  1,  p  7-13,  1980.  13  Fig,  1  Tab,  9  Ref 

Descriptors:  'Water  consumption,  'Water 
demand,  'Peak  demand.  Water  use.  Drought, 
'Switzerland,  Domestic  water.  Drinking  water. 
Water  metering.  Temperature. 

International  statistics  indicated  that  Switzerland 
has  one  of  the  highest  per  capita  domestic  water 
consumptions  in  the  world,  250  liters  per  person 
per  day.  The  Swiss  Association  of  Gas  and  Water 
Engineers  attempted  to  survey  domestic  consump- 
tion more  accurately  using  the  Universal  Con- 
sumption Analyzer,  which  indicates  the  curve 
showing  frequency  and  permanent  demand.  A  dif- 
ferential study  was  performed  on  13  units  (family 
homes,  hotels,  apartments),  determining  the  prob- 
able peak  flow  and  duration  for  each.  These  values 
were  in  reasonable  agreement  with  previously  used 
measuring  criteria  and  confirmed  differences  in 
types  of  consumers.  Statistics  obtained  from  45 
water  boards  (32%  of  the  Swiss  population)  show 
a  gradual  increase  in  water  consumption  from  426 
liters  per  person  per  day  in  1960  to  506  in  1971. 
Since  1972,  a  drought  year,  the  consumption  rate 
of  increase  has  dereased.  The  drought  year  1976 
was  an  anomaly-peak  consumption  was  about  900 
liters  per  capita  per  day.  These  unusual  peaks  of  up 
to  200%  of  normal  consumption  occurred  when 
the  average  temperatures  exceeded  20C.  Rising 
consumption  in  June  1976  led  to  water  restrictions 
beginning  about  June  28.  This  caused  a  rapid  drop 
in  use;  normal  or  below-normal  levels  were 
reached  after  about  10  days.  Although  both  aver- 
age  and   peak   consumptions  generally   follow   a 


Water  Law  and  Institutions— Group  6E 

regular  pattern,  utilities  must  be  prepared  to  deal 
with  the  unexpected  and  with  exceptions  to  the 
rule.  (Cassar-FRC) 
W81-05337 


PREDICTION  OF  FUTURE  WATER  DEMAND, 

Japan  Water  Works  Association,  Tokyo. 

S.  Naito. 

Aqua,  No  2,  p  35-37,  1980.  7  Tab. 

Descriptors:    'Water  demand,   'Water  consump- 
tion, 'Standard  deviation,  'Thailand,  Prediction. 

A  study  of  water  consumption  in  Thailand  allowed 
predictions  of  water  demand  by  the  standard  devi- 
ation method.  Per  capita  water  consumption  esti- 
mates (liters  per  day)  for  the  year  2000  for  munici- 
palities in  three  population  categories  were  as  fol- 
lows: less  than  50,000  population,  155;  50,000  to 
100,000  population,  175;  and  for  cities  over  100,000 
population,  200.  Monthly  and  hourly  variations  in 
water  consumption  in  a  small  municipality  with  a 
refinery  and  a  fishery  are  tabulated.  In  1970 
monthly  maximum  and  minimum  per  capita  water 
uses  were  215.1  liters  per  day  in  February  and 
145.7  in  October.  (Cassar-FRC) 
W8 1-05344 

6E.  Water  Law  and  Institutions 

MUNICIPAL  INTERGOVERNMENTAL  RELA- 
TIONS AND  WATER  RESOURCES  DECISION 
MAKING  IN  THE  TRIANGLE  'J'  REGION, 

North  Carohna  State  Univ.  at  Raleigh.  Dept.  of 
Political  Science. 
T.  D.  Edgmon. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-246274, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Institute,  University  of 
North  Carolina  Report  No  166,  June,  1981.  130  p, 
3  Fig,  18  Tab,  2  Append.  OWRT-A-114-NC(l), 
14-34-0001-0135. 

Descriptors;  'Governmental  interrelations,  'Water 
management.  Water  supply.  Water  resources.  De- 
velopment, Water  supply  management.  Regional 
planning,  'Policy  making,  Wake  County,  Johnston 
County,  Chatham  County,  Durham  County,  Lee 
County,  Orange  County,  'North  Carolina,  'Mu- 
nicipal water. 

This  report  describes  the  structure  of  organization 
of  municipal  water  supply  systems,  and  analyzes 
the  pattern  of  intergovernmental  relations  within 
the  six-county  planning  jurisdiction  of  the  Triangle 
'J'  Council  of  Governments.  The  study  objectives 
were   to  determine  the  existing  status  of  water 
resources  intergovernmental  relations  in  the  Trian- 
gle 'J'  Planning  Region,  determine  existing  local 
government  policy  maker  perceptions  of  the  im- 
portance of  water  supply  issues  and  intergovern- 
mental  relations,   and   propose   and   evaluate   the 
political  acceptability  and  feasibility  of  alternative 
areawide  water  supply  institutional  arrangements. 
The    research    concludes    that    areawide    water 
supply  issues  and  problems  vary  across  sections  of 
the  six-county  region,  and  that  interaction  is  great- 
est among  municipalities  within  specific  counties 
rather  than  across  county  lines.  In  addition,  five 
distinct  types  of  areawide  water  supply  manage- 
ment have  been  identified  as  operative  within  the 
study  area,  and  the  three  in  Wake,  Johnston,  and 
Chatham     Counties     are     currently     undergoing 
change.  The  direction  of  this  change  in  these  coun- 
ties is  the  same:  toward  the  realignment  of  relation- 
ships  among   municipal   water   suppliers,   county 
government,  and  smaller  incorporated  and  unin- 
corporated urbanizing  fringe  areas.  A  preliminary 
evaluation    of   alternative    areawide    management 
strategies  indicates  that  local  officials  tend  to  sup- 
port strategies  which  would  enhance  supplies  with- 
out a  commensurate  loss  of  municipal  autonomy. 
Thus,    strategies    which    maximize    representation 
among  local  governmental  units  while  meeting  re- 
gional water  supply  demand  are  more  feasible  from 
a  political  standpoint  than  alternatives  which  in- 
volve the  organization  of  governmental  units  on 
higher  levels  of  government. 
W81-05003 
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DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES, NEW  SOURCE  PERFORMANCE 
STANDARDS,  AND  PRETREATMENT  STAND- 
ARDS FOR  THE  STEAM  ELECTRIC  POINT 
SOURCE  CATEGORY. 

Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 19075, 
Price  codes:  A99  ($41.00)  in  paper  copy,  AOl  in 
microfiche.  Report  EPA-440/l-80/029-b,  Septem- 
ber, 1980.  618  p,  70  Fig,  200  Tab,  128  Ref,  3 
Append. 

Descriptors:  'Electric  power  industry,  •Industrial 
wastes,  'Wastewater  treatment,  'Water  pollution 
sources,  Effluents,  Pollutants,  Suspended  solids. 
Oil,  Grease,  Residual  chlorine,  Metals,  Polychlori- 
nated  biphenyls,  Zero  discharge.  Costs,  Energy, 
'Water  quality  standards. 

This  revision  of  effluent  guidelines,  performance 
and  pretreatment  standards  for  the  steam  electric 
power  generating  industry  deals  only  with  chemi- 
cal pollutants,  and  focuses  on  the  129  priority 
pollutants.  The  existing  BPT  guidelines  for  pH, 
PCB's,  total  suspended  solids,  oil  and  grease, 
copper,  iron,  free  available  chlorine,  are  revised  to 
BAT  levels.  The  free  available  chlorine  standard  is 
changed  to  total  residual  chlorine.  The  new  source 
limitations  are  the  same  as  the  BAT  limitations, 
with  the  exception  of  zero  discharge  of  residual 
chlorine  from  once-through  cooling  water.  Pre- 
treatment standards  for  existing  and  new  sources 
(PSES  and  PSNS)  are  generally  the  same  as  the 
BAT  limitations.  Zero  discharge  of  fly  ash  water 
will  be  required  for  new  sources.  The  control 
technologies  to  achieve  the  pollutant  limitations 
are  discussed,  and  the  cost,  energy,  and  non-water 
quality  aspects  of  implementing  them  are  estimat- 
ed. (Brambley-SRC) 
W8 1-05026 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES, NEW  SOURCE  PERFORMANCE 
STANDARDS,  AND  PRETREATMENT,  STAND- 
ARDS FOR  THE  PULP,  PAPER  AND  PAPER- 
BOARD  AND  THE  BUILDERS'  PAPER  AND 
BOARD  MILLS  POINT  SOURCE  CATEGO- 
RIES. 

Environmental    Protection   Agency,   Washington, 
DC.  Effluent  Guidelines  Div. 
For  primary   bibliographic   entry  see   Field   5D. 
W8 1-05036 


DEVELOPMENT  DOCUMENT  FOR  PRO- 
POSED EFFLUENT  LIMITATIONS  GUIDE- 
LINES AND  NEW  SOURCE  PERFORMANCE 
STANDARDS  FOR  THE  BATTERY  MANUFAC- 
TURING POINT  SOURCE  CATEGORY. 
Environmental  Protection  Agency,  Washington, 
DC.  Effluent  Guidelines  Div. 

For   primary   bibliographic   entry   see   Field    5D. 
W8 1-05062 


EFFLUENT  CHARGES  FOR  WATER  POLLU- 
TION CONTROL  IN  CALIFORNIA, 

W.  D.  Carson,  Jr. 

California  State  Water  Resources  Control  Board, 
Sacramento,  Report,  May,  1980.  68  p,  1  Fig,  3  Tab, 
56  Ref. 

Descriptors:  'California,  'Effluent  charges,  'Pol- 
lution taxes,  'Nonpoint  pollution  sources, 
'Wastewater  disposal,  'Water  quality  standards, 
Pollution  load.  Water  quality  control.  Wastewater 
outfall.  Effluent  standards.  Water  quality  manage- 
ment. Effluents,  Simulation  analysis.  Pollution  con- 
trol, Pollution  abatement. 

This  report  stems  from  a  research  project  to  identi- 
fy an  area  of  the  water  pollution  control  program 
in  California  where  the  application  of  effluent 
charges  could  be  effective  and  beneficial.  The  pro- 
ject incorporates  a  case  study  of  Lake  Tahoe  as  an 
example  of  potential  application  of  effluent  charges 
and  a  model  for  answering  difficult  questions  of 
implementation  of  such  charges.  Taxes  or  charges 


are  seen  as  preferable  to  direct  controls,  except  in 
terms  of  political  acceptability.  The  report  at- 
tempts to  improve  political  acceptability  by  clari- 
fying certain  issues.  It  recommends  (1)  that  charges 
be  administered  by  the  Regional  Boards,  since 
water  quality  management  problems  are  regional 
in  nature,  and  (2)  that  monitoring  be  a  combination 
of  self-reporting  by  the  discharger  and  random 
audits  by  the  Regional  Boards.  Numerous  ques- 
tions regarding  implementation  of  effluent  charges 
are  examined.  The  report  suggests  that  effluent 
charges  can  be  applied  to  water  quality  control 
problems  only  in  a  simulation  model  that  requires 
information  on  technology,  pollution  transfer, 
water  quality,  and  treatment  costs.  Simulation 
studies  of  effluent  charges  applied  to  industrial 
point  sources  of  water  pollution  have  also  shown 
effluent  charges  to  be  more  efficient  than  uniform 
percentage  reduction.  Suggested  uses  of  generated 
revenue,  relevant  federal  legislation,  administrative 
costs,  and  an  extensive  bibliography  are  included. 
(Garrison-Omniplan) 
W8 1-05066 


ECONOMIC  IMPACT  OF  COMBINED  SEWER 
OVERFLOW  REGULATION  (RULE  602)  IN  IL- 
LINOIS. 

Huff  and  Huff,  Inc.,  La  Grange,  IL. 

L.  L.  Huff 

Illinois  Institute  of  Natural  Resources,  Chicago, 

Document  No.  81/18,  April  1981.  203  p,  17  Fig,  46 

Tab,  21  Ref,  Append. 

Descriptors:  'Illinois,  'Combined  sewer  over- 
flows, 'Sewer  systems,  'Administrative  regula- 
tions, 'Economic  evaluation.  Economic  impact. 
Cost-benefit  analysis.  Sanitation,  Estimated  costs. 
Economic  aspects.  Water  quality,  Water  pollution 
effects,  Rainfall  rate. 

Combined  sewer  overflows  (CSO)  are  sources  of 
pollution  which  are  expensive  to  control  and  diffi- 
cult to  quantify.  Combined  sewer  systems  in  Illi- 
nois are  designed  to  carry  storm  water  and  sanitary 
waste,  and  may  contain  between  one  and  forty-five 
overflow  points  for  excess  flows  during  storm 
events.  According  to  Rule  602  all  first  flush  as 
determined  by  Illinois  EPA  must  receive  second- 
ary treatment,  and  additional  flows  not  less  than 
ten  times  the  dry  weather  flow  must  receive  a 
minimum  primary  treatment  and  disinfection  with 
adequate  retention  time.  Seven  alternatives  that 
provide  a  range  of  treatment  requirements  and 
discharger  categories  were  considered  to  evaluate 
the  cost-effectiveness  of  Rule  602.  The  report  rec- 
ommends that  CSO  be  evaluated  on  a  case-by-case 
basis  following  an  lEPA  technical  policy  similar  to 
that  of  the  U.S.  EPA  for  analyzing  costs  and  water 
quality  concerns.  CSO  loadings  should  be  evaluat- 
ed as  one  factor  affecting  stream  water  quality, 
with  some  effort  to  relate  other  factors  to  the 
water  quality  goal.  Rule  602  is  inflexible  in  that  all 
communities  must  provide  the  same  level  of  treat- 
ment regardless  of  stream  size,  non-point  source 
contributions,  water  quality  impacts,  or  economic 
hardship.  In  the  recommended  evaluation,  size  fac- 
tors should  be  a  major  consideration.  However, 
analysis  of  alternatives  indicated  that  no  general 
rule  can  readily  replace  602  without  causing  new 
water  quality  and  economic  uncertainties.  (Garri- 
son-Omniplan) 
W8 1-05070 


NEW  APPROACHES  TO  WATER  UTILITY 
PLANNING, 

Washington  State  Dept.  of  Social  and  Health  Serv- 
ices, Olympia. 

A.  K.  Rowe,  and  D.  K.  Sander. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
139-148,  March,  1981. 

Descriptors:  'Regional  planning,  'Water  supply 
development,  'Utilities,  'Washington,  Legislation, 
Water  resources  development.  Planning,  Water 
policy,  Water  law,  Growth,  Land  use.  Drinking 
water. 

The  State  of  Washington  has  two  recent  laws 
which  allow  water  utilities  to  predict  future  needs 


and  be  assured  that  their  plans  may  be  implement- 
ed. These  are  the  Water  Resource  Act  of  1971 
(WRA)  and  the  Public  Water  System  Coordination 
Act  of  1977  (PWSCA).  The  WRA  provides  a 
system  for  setting  aside  water  supplies  for  future 
domestic  needs,  so  that  utilities  do  not  have  to 
periodically  renew  water  rights  or  construct  facili- 
ties prematurely  to  reserve  supplies.  Water  is  re- 
served by  region  rather  than  by  system.  Two  re- 
gions have  already  secured  their  future  supplies, 
and  several  more  are  working  on  plans  to  do 
similarly.  The  PWSCA  provides  a  step  by  step 
process  for  water  utilities  and  local  governments  to 
coordinate  utility  growth  with  local  development 
policies.  To  date,  six  critical  water  supply  service 
areas  have  been  declared  under  this  law,  four  of 
these  in  rapidly  growing  areas.  Eleven  additional 
counties  are  considering  this  action.  The  product 
of  these  laws  is  the  Coordinated  Water  System 
Plan,  which  serves  as  a  common  bond  linking 
water  resources,  land  use,  and  drinking  water  sup- 
plies. This  plan,  developed  in  a  cooperative 
manner  at  the  local  level  and  enforced  by  state 
agencies,  is  gaining  wide  acceptance  and  may  be  a 
model  for  other  states.  (Cassar-FRC) 
W8 1-05098 


BUREAU  OF  RECLAMATION  PLANNING: 
ENVIRONMENTAL  FACTORS, 

California  Public  Utilities  Commission,  San  Fran- 
cisco. 

J.  E.  Price,  and  L.  Ortolano. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
27-43,  March,  1981.  1  Tab,  13  Ref. 

Descriptors:  'Environmental  policy,  'Governmen- 
tal interrelations,  'Planning,  Public  participation. 
Statistical  analysis.  Natural  resources.  Water  re- 
sources development.  Political  aspects,  Multipur- 
pose projects.  Research,  Decision  making.  Region- 
al planning. 

The  Bureau  of  Reclamation,  recently  renamed  the 
United  States  Water  and  Power  Resources  Serv- 
ice, is  a  Federal  agency  responsible  for  planning 
and  implementing  multipurpose  water  resources 
development  in  the  17  western  states.  Since  the 
Bureau  is  required  to  generate  considerable  envi- 
ronmental information,  research  on  practices  and 
procedures  most  effective  in  increasing  considera- 
tion given  to  environmental  concerns  was  initiated. 
Results  of  this  statistical  analysis  show  that  in 
feasibility  investigations,  environmental  informa- 
tion is  likely  to  have  a  greater  influence  on  plan- 
ning outcomes  if  an  interdisciplinary  planning 
process  is  used.  This  involves  active  use  of  plan- 
ning teams  which  include  environmental  special- 
ists, participation  of  environmental  specialists  in 
planning,  and  a  high  degree  of  informal  coordina- 
tion between  engineers  and  environmentalists.  For 
specific  plan  investigations,  environmental  special- 
ists are  most  advantageously  used  to  review  pro- 
posed plans.  The  importance  of  input  from  other 
agencies  and  from  the  public  must  not  be  underes- 
timated. Outside  interests  may  participate  most  ef- 
fectively in  planning  as  follows:  in  the  early  stages, 
involvement  in  the  planning  process;  and  in  the 
later  stages,  formation  of  alliances  between  citizen 
groups  and  conservation  agencies  and  lobbying 
rather  than  environmental  litigation.  For  feasibility 
studies  involvement  means  planning  teams  and  ad- 
visory committees;  for  definite  plan  investigations, 
public  meetings.  (Cassar-FRC) 
W8 1-05099 


URBAN  STORMWATER  MANAGEMENT  IN 
SOUTHEAST, 

North  Carolina  State  Univ.  at  Raleigh. 
D.  H.  Howells,  and  N.  S.  Grigg. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,   Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
149-166,  March,  1981.  2  Ref 

Descriptors:  'Urban  areas,  'Storm  water,  'Ordin- 
ances, Erosion  control,  Sediment  control,  Flood 
plain  management,  Storm  runoff.  Water  pollution 
control,  Drainage,  Water  policy.  Legal  aspects. 
Regional  analysis.  Southeast  U.S. 
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WATER  RESOURCES  PLANNING— Field  6 


Water  Law  and  Institutions— Group  6E 


This  paper  describes  the  conclusions  of  the  South- 
east Conference  on  Urban  Stormwater  manage- 
ment, held  April  10-11,  1979.  It  was  the  third  of  a 
series  of  conferences  concerned  with  major  water 
resource  problems  in  Alabama,  Flonda,  Georgia, 
Mississippi,  North  Carolina,  South  Carolina,  Ten- 
nessee, and  Virginia.  Some  of  the  conclusions 
were;  (1)  the  four  areas  of  stormwater  management 
(drainage  and  detention,  flood  plain  management, 
erosion  and  sedimentation  control,  and  stormwater 
pollution  control)  should  be  addressed  within  a 
unified  program,  (2)  commitment  to  implementing 
an  ordinance  is  lacking  in  some  communities,  (3) 
ordinances  should  concern  policy,  not  technical 
details,  (4)  local  ordinances  should  not  conflict 
with  state  legislation,  (5)  ordinances  should  be 
drafted  by  an  interdisciplinary  team  and  involve 
public  participation  in  all  phases,  (6)  model  ordin- 
ances from  other  communities  must  be  adapted  to 
local  needs,  (7)  on-site  detention  is  still  subject  to 
debate,  (8)  many  local  governments  do  not  have 
the  capabilities  to  handle  stormwater  management 
or  Flood  Insurance  Program  obligations,  and  (9) 
existing  laws  in  erosion  control,  sediment  control, 
and  pollution  control  are  not  rigorously  enforced 
in  all  locations.  (Cassar-FRC) 
W81-0510O 

STATUS  OF  SOUTHEAST  RIVER  BASIN 
WATER  RESOURCES, 

South  Carolina  Water  Resources  Commission,  Co- 
lumbia. 

C.  P.  Guess,  Jr. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
105-111,  March,  1981.  2  fig. 

Descriptors:  'Water  policy,  'Water  demand,  'Re- 
gional planning.  Regional  development,  Regional 
analysis.  Water  resources  development,  Planning, 
Water  management,  Water  law.  Water  quantity. 
Evaluation. 

The  Second  National  Water  Assessment  of  1975 
for  the  South  Atlantic-gulf  Water  Resources 
Region  indicates  an  overall  well-balanced  supply 
demand  ratio  for  water.  This  area  has  an  annual 
rainfall  of  41  to  80  inches,  and  most  of  the  river 
basins  are  parallel,  fiowing  in  a  north-northwest  to 
south-southeast  direction.  Areas  where  problems 
have  been  identified  are  listed  in  the  followmg 
classifications;  fresh-surface  water  quantity, 
groundwater  quantity,  and  fresh-surface  water 
quality.  In  the  Southeast  agricultural  irrigation  is 
increasing  rapidly.  In  south  Carolina  the  number  of 
acres  of  irrigated  land  has  doubled  since  1978.  In 
the  past,  most  projects  have  been  single-purpose. 
Presently  authorized  projects  are  multipurpose, 
providing  recreation,  flood  control,  low  flow  aug- 
mentation, and  fish  and  wildlife  habitats.  The 
Southeast's  plentiful  water  resources  must  be  man- 
aged carefully  in  the  future,  paying  attention  to 
long  term  planning,  interstate  cooperation,  and  im- 
proved technology. 
W81-05101 

GROWTH  CONCERNS  DEFEAT  A  COUNTY 
WATER  ISSUE, 

Montgomery  (James  M.),  Inc.,  Irvine  CA. 
C.  H.  Lawrance. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
183-199,  March,  1981.  4  Fig,  1  Tab,  39  Ref 

Descriptors;  'Political  aspects,  'Imported  water, 
•Water  supply  development.  Economic  growth. 
Population  growth.  State  water  project,  'Califor- 
nia, Santa  Barbara  County,  'Bond  issues.  Econom- 
ic aspects,  Social  aspects,  Water  conservation. 
Water  rights,  Weather  modification,  Aqueducts, 
Reclamation. 

In  March  1979  the  Santa  Barbara  County,  Califor- 
nia, voters  rejected  a  $102  million  bond  proposal 
which  would  have  permitted  the  importation  of 
water  from  the  State  Water  Project.  Opponents 
were  afraid  that  importation  would  induce  indus- 
trial and  population  growth  and  damage  the  envi- 
ronment. They  also  objected  to  the  high  initial 


costs  and  the  high  pumping  costs.  Proponents 
pointed  out  the  eventual  need,  the  availability  to 
many  areas,  and  the  high  water  quality.  The  alter- 
natives to  importation  (wastewater  reclamation, 
watershed  management,  weather  modification,  de- 
salination, dam  construction,  conjunctive  use,  etc.) 
were  local,  lower  yield  water  resources  alterna- 
tives, with  demand  limited  by  local  growth  man- 
agement and  consumer  conservation.  This  paper 
presents  an  overview  of  the  technical,  socio-eco- 
nomic, environmental,  and  political  considerations 
that  led  to  the  voters'  decision,  the  writer  feels  that 
rejection  of  the  bond  issue  has  only  postponed  the 
county's  water  problem  solutions.  (Cassar-FRC) 
W81-05103 

WOODBURY  COUNTY  SOIL  CONSERVATION 
DISTRICT  V.  ORTNER:  NEW  AUTHORITY 
FOR  REQUIRED  SOIL  CONSERVATION, 

J.  R.  Mohrhauser. 

South  Dakota  Law  Review,  Vol  25,  No  3,  p  614- 

621,  Summer,  1980. 

Descriptors:  'Judicial  decisions,  'Water  rights, 
'Soil  conservation,  Legal  aspects.  Water  law.  State 
jurisdiction.  Soil  conservation.  Erosion,  Law  en- 
forcement. Agriculture. 

An  Iowa  Supreme  Court  case  that  affirmed  that 
the  Commissioners  of  a  soil  conservation  district 
may  enforce  the  district's  soil  loss  regulations  by 
requiring  landowners  to  adopt  specific  soil  conser- 
vation practices  is  reviewed.  The  case,  Woodbury 
County  Soil  Conservation  District  v.  Ortner,  held 
that  section  467A.44  of  Iowa's  Soil  Conservation 
Districts  Law  was  a  valid  exercise  of  the  state's 
power  Soil  conservation  is  the  most  effective  way 
of  controlling  agricultural  soil  erosion  and  thus 
limiting  this  threat  to  water  quality.  In  this  case, 
farmers  who  were  losing  7.9  to  77.2  tons  per  acre 
of  soil  per  year  were  ordered  to  reduce  soil  loss  to 
5  tons  per  year  or  lower.  Portions  of  each  farm 
were  to  be  seeded  to  hay  or  permanent  pasture,  or 
terracing  had  to  be  established.  Both  of  these  alter- 
natives would  have  cost  the  farmers  considerable 
money,  and  they  refused  to  comply  with  the  soil 
conservation  district's  orders.  In  the  decision,  it 
was  implied  that  the  public  has  a  duty  to  provide 
assistance  to  individual  landowners  who  are  re- 
quired to  make  expenditures  that  will  benefit  future 
generations.  (Small-FRC) 
W8 1-05 107 


TAXATION  OF  WATER  RIGHTS, 

Moses,  Wittemyer,  Harrison  and  Woodruff,  Boul- 
der, CO. 

R.  J.  Moses,  and  M.  W.  Witten. 
South  Dakota  Law  Review,  Vol  25,  No  3,  p  475- 
496,  Summer,  1980.  102  Ref 

Descriptors:  'Judicial  decision,  'Water  rights, 
'Taxes,  Legal  aspects.  Water  law.  State  jurisdic- 
tion, Water  permits. 


The  laws  of  different  states  were  surveyed  to  in- 
vestigate whether  water  rights  are  taxable  as  prop- 
erty. Usually,  an  appropriated  water  right  is  used 
to  the  benefit  of  some  other  property  subject  to 
taxation,  and  the  assessment  of  that  property  will 
show  an  increase  which  represents,  in  theory,  the 
value  of  the  water  right.  Some  states  specifically 
include  at  least  some  water  rights  in  their  statutory 
definitions  of  real  property  subject  to  taxation. 
Kansas  and  Nebraska  laws  refer  to  mineral  springs 
and  wells,  while  Oregon  law  defines  real  property 
subject  to  taxation  to  include  all  water  rights  and 
water  powers.  Oklahoma  includes  permanent  irri- 
gation as  taxable  property,  and  North  Carolina, 
Iowa,  and  Wyoming  all  implicitly  include  water 
rights  in  their  definitions  of  taxable  property  by 
including  water  rights  and  privileges  in  assessing 
land  value.  In  Colorado,  water  rights  are  improve- 
ments to  real  estate.  South  Dakota  has  considered 
passing  a  bill  which  would  tax  each  water  permit 
by  the  number  of  acre-feet  of  water  granted  the 
individual  permit.  This  would  be  a  straightforward 
way  of  handling  what  is  now  a  tangled  legal  situa- 
tion. (Small-FRC) 
W81-05108 


INTRODUCTION:  STATE  AND  LOCAL  LAND 
USE  PLANNING  AND  CONTROL  IN  THE  AG- 
RICULTURAL CONTEXT, 

Florida  Univ.,  Gainesville. 

J.  C.  Juergensmeyer. 

South  Dakota  L  iw  Review,  Vol  25,  No  3,  p  463- 

474,  Summer,  1980.  30  Ref 

Descriptors:  'Land  use  planning,  'Agriculture, 
'Water  use.  Water  conservation.  Recycling,  Irriga- 
tion practices,  Legal  aspects.  Water  policy. 

The  role  of  state  and  local  land  use  planning  and  its 
effect  on  agriculture  are  discussed.  Priorities  in 
water  use  should  be  resource  oriented,  and  prior- 
ities governing  water  use  should  be  determined 
according  to  the  importance  of  various  required 
activities.  Water  policy  should  be  based  on  quanti- 
tative estimates  of  the  limitations  of  water  re- 
sources. The  limitations  of  this  resource  must  be 
considered  in  land-use  planning  decisions.  Where 
possible,  water  conservation  should  be  practiced. 
Urban  effluent  and  excess  irrigation  water  can  be 
used,  recycled,  and  reused  by  agriculture.  Rainfall 
retention  should  be  as  complete  as  possible,  and  the 
release  of  water  should  be  kept  as  close  to  the 
natural  discharge  pattern  as  possible.  This  will 
moderate  wet  and  dry  cycles  and  eliminate  water 
pollution  from  other  sources.  Agricultural  prac- 
tices that  minimize  water  pollution  from  diffuse 
sources  (nonpoint)  should  be  encouraged.  (Small- 
FRC) 
W8 1-05 109 

UNITED  STATES  RECLAMATION  POLICY 
AND  INDIAN  WATER  RIGHTS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Eco- 
nomics. 

H.  S.  Burness,  R.  G.  Cummings,  W.  D.  Gorman, 
and  R.  R.  Lansford. 

Natural  Resources  Journal,  Vol  20,  No  4,  p  807- 
826,  October,  1980.  5  Tab,  48  Ref 

Descriptors:  'Legal  aspects,  'Water  rights,  'Re- 
claimed water,  Public  policy,  'Indian  water  rights. 
Reservation  doctrine. 

Many  law  suits  concerning  the  water  rights  of 
American  Indians  on  reservations  have  centered 
on  the  meaning  of  the  expression  'practicably  irri- 
gable acreage'.  This  paper  traces  the  evolution  of 
the  United  States  policy  with  respect  <o  water 
reclamation  from  its  inception  in  the  late  1800s  to 
the  present  and  examines  the  ramifications  of  these 
policies  with  regard  to  the  determination  of  the 
feasibility  of  proposed  water  reclamation  projects. 
If  the  courts  should  equate  practicability  with  feas- 
ibility, the  ideas  presented  in  this  paper  suggest  a 
means  for  demonstrating  practicability  consistent 
with   the  methods  used  by  Federal   agencies  in 
demonstrating  project  feasibility.  Federal  legisla- 
tion and  institutional  changes  since  1877  suggest 
that  water  resources  development  in  the  West  has 
been  a  sustained  national  goal  since  that  time.  The 
apparent  inability   of  agriculture  to  pay  "s  fair 
share  of  water  reclamation  project  costs  led  to 
passage  of  a  number  of  relief  acts.  The  Reclama- 
tion Act  of  1939  recognized  public  benefits  from 
reclamation  projects  and  introduced  the  idea  of 
non-reimbursable  costs.  Agriculture's  repayment  of 
its  allocated  costs  has  since  been  guided  by  the 
principle  of  ability  to  pay,  with  excess  power  rev- 
enues picking  up  any  deficit.  A  review  of  62  feasi- 
bility studies  conducted  by  the  Bureau  of  Reclama- 
tion since   1947  suggests  several  rules  to  be  fol- 
lowed   in    evaluating    potential    Indian    irrigation 
projects.   Benefits  should  be  evaluated   within   a 
very  broad  context  which  considers  benefits  which 
may  be  experienced  by  any  parties.  The  relation- 
ship between  social  benefits  and  costs,  independent 
of  repayment  considerations,   should  be  used  to 
determine  project  feasibility.  Issues  regarding  the 
repayment  by  irrigation  of  Federal  funds  used  for 
constructing  the  project  are  separate  from  demon- 
stration of  project  feasibility.  Capital  costs  forgiven 
or   deferred   by   the    Leavitt   Act   are   essentially 
comparable  to  the  costs  forgiven  irrigators  in  non- 
Indian  projects  by  the  assignment  of  power  rev- 
enues to  costs  in  excess  of  ability  to  pay.  (Carroll- 
FRC) 
W81-051IO 
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STORMWATER  RUNOFF  CONTROL:  A 
MODEL  ORDINANCE  FOR  MEETING  LOCAL 
WATER  QUALITY  MANAGEMENT  NEEDS, 

Spessard  L.  Holland  Law  Center,  Gainesville,  FL. 

F.  E.  Maloney,  R.  G.  Hamann,  and  B.  D.  E. 

Canter. 

Natural  Resources  Journal,  Vol.  20,  No.  4,  p  713- 

764,  October,  1980.  196  ref. 

Descriptors:  'Ordinances,  'Legal  aspects,  'Storm 
runoff.  Storm  water.  Water  quality  management. 
Water  pollution  control.  Water  pollution  preven- 
tion, Urban  runoff.  Runoff 

Although  most  water  pollution  abatement  pro- 
grams are  directed  toward  the  elimination  of  point 
sources  of  water  pollution,  about  50  percent  of 
vvater  pollution  in  the  United  States  is  due  to  waste 
picked  up  from  the  land  by  rainfall  which  reaches 
ground  and  surface  waters  through  runoff  and 
seepage.  This  paper  presents  a  model  stormwater 
runoff  control  ordinance  which  was  developed  to 
provide  local  governments  with  an  effective  mech- 
anism for  responsible  stormwater  management. 
The  environmental  impacts  of  stormwater  runoff 
and  the  roles  of  natural  systems  and  of  land  devel- 
opment in  runoff  pollution  problems  are  described. 
General  control  techniques  which  can  effectively 
reduce  the  harmful  impacts  of  stormwater  runoff 
are  discussed.  Proper  location,  design,  construc- 
tion, and  maintenance  of  new  urban  development 
and  its  associated  drainage  systems  provide  the 
best  opportunity  for  water  quality  protection. 
Common  law  applicable  to  diffused  surface  water 
problems  includes  rules  related  to  drainage  rights 
and  liability  for  water  pollution.  Federal  law  stim- 
ulating the  search  for  methods  of  controlling  non- 
point  source  pollution  consists  primarily  of  provi- 
sions of  the  Federal  Water  Pollution  Control  Act 
and  its  subsequent  amendments.  Legal  consider- 
ations bearing  on  the  implementation  of  the  model 
ordinance  include  issues  relating  to  the  power  to 
regulate,  the  delegation  of  legislative  authority, 
reasonable,  police  power  regulation,  equal  protec- 
tion, and  the  taking  issue.  The  model  ordinance  is 
intended  to  require  the  implementation  of  storm- 
water runoff  management  practices  that  protect 
the  absorptive,  purifying  and  retentive  functions  of 
natural  systems  that  exist  on  the  site  of  a  proposed 
development  and  that  provide  for  post-develop- 
ment stormwater  runoff  characteristics  that  resem- 
ble the  conditions  that  existed  before  the  site's 
alteration.  The  complete  model  ordinance  is  in- 
cluded, with  commentary.  (Carroll-FRC) 
W81-05111 


ECOLOGICAL  ASPECTS  OF  AGRICULTURAL 
POLICY, 

New  York  State  Coll.  of  Agriculture  and   Life 

Sciences,  Ithaca. 

For  primary  bibliographic  entry  see  Field  2J. 
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SUPERFUND  PROPOSED  TO  CLEAN  UP 
HAZARDOUS  WASTE  DISASTERS, 

C.  L.  Anderson. 

Natural  Resources  Journal,  Vol  20,  No  3,  p  615- 

623,  July,  1980.  63  Ref 

Descriptors:  'Hazardous  materials,  'Solid  waste 
disposal,  'Disasters,  Waste  disposal.  Federal  juris- 
diction, Oil  spills,  'Cleanup  operations.  Insurance, 
Economic  aspects,  Industrial  wastes. 

Several  bills  pending  in  the  U.  S.  Congress  in  early 
1980  proposed  to  establish  funding  mechanisms  for 
cleaning  up  hazardous  waste  disasters.  The  bills 
propose  the  creation  of  a  public  trust  fund  consist- 
ing of  varying  combinations  of  industry-levied  fees 
and  government  appropriations  to  be  used  for  the 
cleanup  of  oil  spills,  hazardous  waste  spills,  and/or 
abandoned  dump  sites.  Between  1,200  and  2,000 
hazardous  waste  sites  in  the  United  States  now 
pose  dangers  to  human  health,  and  only  about  10 
percent  of  hazardous  wastes  currently  being  pro- 
duced are  disposed  of  in  an  environmentally  safe 
manner.  Federal  legislation  which  givens  broad 
authority  for  responding  to  a  wide  range  of  haz- 
ardous waste  spills  and  abandoned  and  operating 
sites  is  needed.  It  is  suggested  that  debate  over 
whether  industry  or  government  should  pay  for 


cleanup  operations  is  somewhat  academic,  since 
taxpayers  and  consumers  will  shoulder  the  cost 
eventually  in  either  case.  If  the  fund  is  funded  from 
government  appropriations,  government  policy 
should  include  liberal  liability  thresholds  and  gen- 
erous compensation  provisions,  creating  a  national 
insurance  against  the  ruinous  effects  of  a  hazardous 
waste  disaster.  (Carroll-FRC) 
W81-05114 


PROTECTION  OF  THE  MEANS  OF  GROUND- 
WATER DIVERSION, 

K.  J.  Bliss. 

Natural  Resources  Journal,  Vol  20,  No  3,  p  625- 

651,  July,  1980.  146  Ref 

Descriptors:  'Legal  aspects,  'Water  rights,  'Usu- 
fructuary right.  Groundwater  availability,  Ground- 
water management.  Groundwater  potential,  Judi- 
cial decisions.  State  jurisdiction,  Public  rights.  Rel- 
ative rights. 

Water  policy  is  a  crucial  political  issue  in  the 
western  states,  where  water  is  a  vital  component  of 
the  economic  existence  and  future  development. 
Although  the  idea  that  individual  rights  in  water 
should  be  protected  to  encourage  investment  and 
development  was  predominant  in  earlier  times,  the 
current  acute  demand  for  water  has  led  to  a 
demand  that  public  policy  balance  the  rights  of  the 
individual  against  the  present  objective  of  maxi- 
mizing water  resources.  The  case  of  Mestas  versus 
Elephant  Butte  Irrigation  District  is  used  to  dem- 
onstrate the  conflict  arising  from  a  shortage  of 
water  created  by  increasing  demand  in  New 
Mexico.  New  Mexico  has  retained  a  system  or 
prior  appropriation  with  respect  to  both  ground- 
water and  surface  water  under  which  initial  users 
of  the  groundwater  are  seen  as  having  a  right  to 
continued  used  in  areas  in  which  the  State  Engi- 
neer has  designated  the  existence  of  a  declared 
basin.  A  variety  of  cases  are  used  to  demonstrate 
the  concept  of  the  right  of  prior  appropriators  to 
their  means  of  groundwater  diversion  and  changes 
in  emphasis  which  time  and  the  ever-increasing 
demand  for  water  in  the  west  have  brought  to  this 
area  of  the  law.  The  doctrine  of  Reasonable  diver- 
sion has  been  developed  by  the  courts  as  a  limita- 
tion on  the  private  right  of  prior  appropriation  in 
order  to  further  a  public  policy  of  maximum  eco- 
nomic development.  However,  this  doctrine  sacri- 
fices the  water  needs  of  future  generations  to  un- 
limited consumption  of  groundwater  in  the  pres- 
ent. It  is  recommended  that  States  evaluate  public 
policy  with  respect  to  groundwater  in  light  of 
long-range  needs  and  that  judicial  decisions  reflect 
public  policy  in  this  area.  (Carroll-FRC) 
W81-05115 


NEW  MEXICO'S  MINE  DEWATERING  ACT: 
THE  SEARCH  FOR  REHOBOTH, 

G.  Gottlieb. 

Natural  Resources  Journal,  Vol  20,  No  3,  p  653- 

680,  July,  1980.  3  Tab,  106  Ref 

Descriptors:  'New  Mexico,  'Mining  engineering, 
'Groundwater  depletion.  Groundwater  manage- 
ment, Aquifers,  State  jurisdiction.  Legislation, 
'Legal  aspects.  Water  management,  Uranium. 

Groundwater  is  a  vital  resource  in  New  Mexico, 
where  its  availability  has  been  a  major  factor  in 
economic  development.  Intensive  uranium  mining 
in  the  northwestern  quadrant  of  the  State  has  led 
to  growing  conflicts  regarding  the  management  of 
groundwater  resources  in  that  area.  Underground 
mining  of  uranium  requires  that  water  be  removed 
from  the  host  rock  by  continual  pumping  of  water 
out  of  the  acquifer  during  construction  of  the  mine 
shaft.  This  process  often  results  in  the  impairment 
of  the  water  rights  of  other  users  of  the  acquifer. 
Under  New  Mexico  law,  prior  appropriators  of 
water  have  a  water  right  which  may  be  protected 
against  impairment  by  subsequent  users  as  long  as 
the  water  is  put  to  a  beneficial  use.  The  Mine 
Dewatering  Act  is  designed  to  resolve  the  conflict 
between  the  prior  appropriation  doctrine  in  present 
New  Mexico  water  law  and  the  needs  of  the 
mining  industry.  This  Act  brings  nearly  all  new 
dewatering  projects  under  the  jurisdiction  of  the 
State  Engineer  and  contains  provisions  allowing 


the  inclusion  of  many  existing  dewatering  activi- 
ties. However,  the  Act  presents  many  structural 
and  constructional  problems  and  fails  to  resolve 
irnportant  resource  management  problems.  It  may 
violate  the  State  constitution  by  recognizing  a  non- 
beneficial  use  of  water;  the  use  of  the  words  im- 
pairment and  adequate  may  cause  interpretational 
problems;  and  the  grandfather  clause  may  result  in 
administrative  difficulties.  The  Act  raises  questions 
concerning  the  effect  on  Federal  reserved  rights 
and  the  duration  and  transferability  of  water  rights. 
The  ability  of  the  State  Engineer  to  manage  New 
Mexico's  groundwater  resources  is  also  seriously 
imperiled  by  the  Act.  (Carroll-FRC) 
W81-05116 


WORLD  BANK  WATER  TARIFF  POLICIES, 

For  primary  bibliographic  entry  see  Field  6C. 
W8 1-05243 


INTERNATIONAL  ASPECTS  OF  WATER 
POLICY, 

Ministry  of  the  Environment,  Paris  (France). 

T.  Chambolle. 

Aqua,  No  7,  p  7-8,  1980. 

Descriptors:  'Water  policy,  'International  com- 
missions. Water  pollution  control,  Political  aspects, 
Oil  pollution. 

With  the  recognition  that  water  resources  manage- 
ment crosses  national  boundaries,  several  interna- 
tional agreements  and  commissions  have  been  es- 
tablished to  deal  with  water  policy.  The  European 
Community  Council  was  adopted  in  1973  to  co- 
ordinate the  water  policy  of  nine  member  nations. 
Other  commissions  handle  problems  relating  to 
Lake  Geneva,  the  Rhine  River,  the  Sarre  and 
Moselle  Rivers,  and  Belgium-Luxembourg-France. 
Marine  pollution  conventions  include  the  1954 
London  Convention,  the  1973  and  1978  MARPOL 
Convention  concerning  tanker  ballasting  wastes, 
the  1969  Bonn  agreement,  1976  Barcelona  Proto- 
col, 1969  Brussels  Convention,  and  the  convention 
concerning  noxious  waste  dumping  in  the  ocean. 
Telluric-origin  pollution  is  regulated  by  the  1974 
Paris  Convention  and  the  1980  Athens  Protocol. 
(Cassar-FRC) 
W8 1-05244 


DISCHARGE  STANDARDS  BASED  ON  GEO- 
METRIC MEAN. 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

S.  Niku,  F.  J.  Samaniego,  and  E.  D.  Schroeder. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  471-473,  April,  1981.  1  Tab,  15 
Ref 

Descriptors:  'Effluent  standards,  'Standards, 
'Water  pollution  control,  'Wastewater  discharge. 
Biological  oxygen  demand.  Suspended  solids.  Geo- 
metric mean.  Arithmetic  mean.  Statistical  analysis. 
Regulations,  Secondary  wastewater  treatment. 
Wastewater  treatment. 

The  EPA  discharge  standards  for  secondary  treat- 
ment effluent  are  based  on  the  arithmetic  mean  of 
BOD  and  suspended  solids.  This  paper  compares 
the  arithmetic  mean  and  geometric  mean  ap- 
proaches and  suggests  that  future  standards  be 
based  on  thresholds  for  single,  day,  7-day,  and  30- 
day  geometric  means.  This  would  require  changes 
in  the  standards.  Since  the  geometric  mean  is  rela- 
tively insensitive  to  outliers,  standards  should  des- 
ignate BOD  values  exceeding  an  upper  limit  on  a 
single  day  as  a  violation.  (Cassar-FRC) 
W81-05280 


ALTA:  A  CLASSIC  CONFRONTATION, 

G.  Parmann. 

Ambio,  Vol  10,  No  2/3,  p  152-153,  1981.  1  Fig. 

Descriptors:  'Public  opinion,  'Water  resources  de- 
velopment, Planning,  Public  relations.  Benefits, 
Alta,  'Norway,  Dams,  Economic  aspects. 

Demonstrators  confronted  police  in  the  town  of 
Alta  in  northern  Norway.  The  demonstrators  were 
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environmentalists  desirous  of  preserving  unspoiled 
one  of  the  most  beautiful  and  ecologically  impor- 
tant areas  in  Norway  and  maintaining  the  rights  of 
the  native  people  of  the  region,  the  Samis  or 
Lapps.  The  government  of  Norway  wants  to  de- 
velop cheap  hydroelectric  power  from  one  of  the 
last  untapped  rivers  in  the  Norwegian  north.  The 
conflict  began  in  1969  when  the  first  plans  for  the 
use  of  the  Alta-Kautokeino  watercourse  for  hydro- 
electric power  production  were  published.  Part  of 
the  plan  called  for  construction  of  a  dam  that 
would  leave  the  Sami  village  of  Masi  under  water. 
Despite  protests  from  various  concerned  groups, 
the  Norwegian  Parliament  decided  to  develop  hy- 
droelectric power  in  the  Alta  river.  However,  the 
Society  for  Nature  Conservation  took  the  Govern- 
ment to  court,  seeking  an  order  to  have  the  parlia- 
mentary decision  declared  invalid  because  the  ad- 
vantages of  the  project  did  not  outweigh  the  disad- 
vantages. Finally  a  hunger  strike  of  a  small  group 
of  Samis  in  Oslo  took  place  on  the  grounds  of  the 
Parliament  Building.  Protests  spread  throughout 
the  population  and  the  government  had  to  post- 
pone its  plans.  Confrontations  continue,  with  the 
planned  completion  date  of  the  plant  being  1986. 
(Baker-FRC) 
W81-05326 

6F.  Nonstructural  Alternatives 

CONSERVATION -GETTING   THE    BALANCE 
RIGHT. 

Newcastle  Upon  Tyne  Univ.  (England). 

For   primary  bibliographic   entry   see  Field   6D. 

W8 1-05270 

6G.  Ecologic  Impact  Of 
Water  Development 


DESCRIPTIVE  WATER  QUALITY  FOR  THE 
ATCHAFALAYA  BASIN,  LOUISIANA, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

S.  C.  Hern,  V.  W.  Lambou,  and  J.  R.  Butch. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-202328, 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/4-80-014,  February,  1980.  180  p,  13  Fig,  12 
Tab,  34  Ref,  6  Append. 

Descriptors:  'Water  quality,  'Flooding,  'Produc- 
tivity, 'Food  chains.  Bacteria,  Detritus,  Flood 
control.  Nutrients,  Nitrogen,  Phosphorus,  Hydro- 
logical  regime,  'Wetlands,  Organic  matter, 
Atchafalaya  Basin,  Louisiana. 

The  Atchafalaya  Basin  in  south-central  Louisiana 
is  a  large  alluvial  basin  whose  wetlands  are  of 
national  significance.  The  Basin  extends  inland 
from  the  Gulf  of  Mexico  for  a  distance  of  125  miles 
to  the  confluence  of  Red  River  and  distributary 
flows  from  the  Mississippi  River.  To  meet  the  need 
for  flood  control,  the  Army  Corps  of  Engineers  is 
considering  hydrological  modifications  for  the 
Basin.  Water  quality  in  the  Atchafalaya  Basin  is 
described  in  terms  of  geographical  areas,  seasonal 
patterns,  and  its  relationships  to  water  regimes  and 
water  quality  in  the  Basin  is  compared  to  water 
quality  in  other  Louisiana  and  southeastern  lakes. 
Emphasis  in  this  report  is  given  to  water  quality  in 
the  Atchafalaya  Basin  Floodway,  i.e.,  that  portion 
of  the  Atchafalaya  Basin  subject  to  frequent  and 
prolonged  natural  overbank  flooding  and  most  sub- 
jected to  hydrological  modifications  by  man.  The 
key  to  the  high  productivity  of  the  Floodway  is 
the  short,  efficient,  bacteria-detritus  food  chain. 
Organic  matter  processed  through  bacterial  metab- 
olism represents  the  foundation  of  the  system.  Ni- 
trogen and  phosphorus  levels  are  sufficient  for 
bacterial  metabolism  of  organic  matter,  regardless 
of  geographical  area,  season,  or  water  level.  Pro- 
longed overbank  flooding,  with  the  inundation  of 
additional  land  areas  containing  herbaceous  materi- 
al and  forest  litter,  renews  the  carbon  resources 
needed  to  drive  the  bacteria-detritus  system.  It  is 
recommended  that  to  maintain  the  highly  efficient 
bacteria-detritus  food  chain,  the  extent,  duration. 


and  depth  of  natural  flooding  must  be  maintained 
to  the  greatest  degree  possible.  (Moore-SRC) 
W8 1-05052 


CHANNELIZATION  AND  LIVESTOCK  IM- 
PACTS ON  SALMONID  HABITAT  AND  BIO- 
MASS  IN  WESTERN  WASHINGTON. 

D.  W.  Chapman,  and  E.  Knudsen. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  4,  p  357-363,  July,  1980,  1  Fig,  2  Tab, 
1 1  Ref 

Descriptors:  'Channeling,  'Fish,  Habitats,  Aquatic 
habitats.  Environment,  Streams,  Biomass,  'Eco- 
logical effects.  Water  quality  control,  'Washing- 
ton. 

Channelized  and  livestock-impacted  streams  were 
sampled  in  three  periods:  June  1  -  July  30,  1978, 
August  1  -  September  30,  1978,  and  midwinter, 
1978-1979.  Most  sampling  was  done  in  streams 
with  flows  of  less  than  0.3  cubic  meters  per  second, 
around  Puget  Sound  in  western  Washington.  Al- 
tered sections  of  streams  had  either  been  channel- 
ized or  used  by  livestock.  Channelization  signifi- 
cantly reduced  the  overhead  cover,  sinuosity, 
wetted  area,  and  woody  bank  cover,  while  increas- 
ing bank  grasses.  The  total  habitat  area  declined  in 
altered  areas.  These  impacts  seriously  damaged  the 
quality  of  habitat  for  cutthroat  trout  over  70  mm  in 
length.  Biomass  of  coho  salmon  did  not  significant- 
ly decline  in  altered  sections  except  in  severely 
damaged  areas.  No  loss  in  habitat  quality  was 
noted  for  zero-aged  trout,  although  larger  trout 
did  suffer.  Short  term  effects  of  machinery  oper- 
ation in  one  stream  did  include  biomass  depletions 
of  all  salmonid  species  and  size  classes.  Channeliza- 
tion and  livestock  use  appeared  to  reduce  quality 
of  winter  habitat  for  salmonids.  In  altered  sections 
with  stable  bottoms,  no  recent  damage  history, 
relatively  little  silt  and  sand,  and  adequate  riffle 
areas,  the  reduction  in  overhead  cover  led  to 
higher  standing  crops  of  salmonids,  suggesting  that 
fish  production  in  many  streams  of  the  Puget 
Sound  area  may  be  light-limited.  (Baker-FRC) 
W81-05121 


Network  Design— Group  7A 

model  represents  a  subpopulation  of  lakes  and  re- 
sults may  be  biased  if  the  model  is  applied  to  other 
lakes.  Prediction  error  on  the  quality  variable  of 
concern  may  be  large  if  the  model  does  not  include 
all  the  calculations  to  link  control  variables  with 
the  quality  variable  of  concern.  Selection  of  a 
model  must  consider  its  applicability  to  the  condi- 
tions being  studied.  These  concepts  are  exemplified 
using  data  on  lake  water  quality,  nutrient  budgets, 
and  trophic  quality  modeling.  (Brambley-SRC) 
W81-05055 


ANALYSIS  OF  SURFACE  MOISTURE  VARI- 
ATIONS WITHIN  LARGE-FIELD  SITES, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For   primary  bibliographic   entry   see   Field   2G. 
W81-05093 

A  SURVEY  OF  THE  U.S.  NATIONAL  PRECIPI- 
TATION NETWORK. 

Stephen  F.  Austin  State  Univ.,  Nacogdoches,  TX. 

Dept.  of  Forest  Hydrology. 

M.  Chang. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  241-243, 

April,  1981.  3  Fig,  11  Ref 
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SAMPLING  STRATEGIES  FOR  ESTIMATING 
THE  MAGNITUDE  AND  IMPORTANCE  OF 
INTERNAL  PHOSPHORUS  SUPPLIES  IN 
LAKES,  ,    ^ 

Wisconsin  Univ.-Madison.  Water  Chemistry  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-05050 


LAKE  DATA  ANALYSIS  AND  NUTRIENT 
BUDGET  MODELING, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 
Environmental  Studies. 
K.  H.  Reckhow. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-206039, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Report  EPA- 
600/3-81-011,  April,  1981.  70  p,  5  Fig,  11  Tab,  68 
Ref 

Descriptors:  'Lakes,  'Water  quality,  'Mathemat- 
ical models,  'Statistical  analysis.  Sampling,  Data 
acquisition,  'Trophic  level.  Costs,  Prediction,  Nu- 
trients. 

Several  quantitative  methods  that  may  be  useful 
for  lake  trophic  quality  management  planning  are 
discussed  and  illustrated.  The  data  generated  by 
these  methods  may  be  used  statistically  or  in  math- 
ematical models.  The  value  of  the  statistics  or 
models  depends  on  the  validity  of  the  methods 
used  to  generate  the  data.  A  statistical  sampling 
design  should  be  used  to  obtain  accurate  data 
reflecting  the  trade-off  between  cost  and  uncertain- 
ty of  the  acquired  data.  Data  analysis  should  be 
undertaken  with  consideration  of  the  "vague  con- 
cept' of  interest;  graphical  analysis  is  often  helpful. 
The  model  development  data  set  for  any  particular 


Descriptors:  'Weather  data  collections,  'Precipita- 
tion, Network  design,  Data  collection,  'Rain 
gages.  United  States. 

This  note  reports  results  of  an  investigation  on  the 
availability  of  National  Weather  Service  (NWS) 
precipitation  records  in  each  state  of  the  United 
States.  The  network  consisted  of  8247  daily  and 
3036  hourly  precipitation  gages  operated  in  the 
conterminous  United  States  at  the  end  of  1975. 
Except  for  a  few  states,  mostly  in  the  mountainous 
west,  precipitation  stations  maintained  by  the  NWS 
were  adequate  in  numbers  to  ensure  a  95%  statisti- 
cal probability  that  state  sample  means  will  esti- 
mate true  means  within  5%.  The  patterns  of  state 
gage  networks  appear  to  be  related  to  the  world- 
wide tendency  for  gage  density  to  increase  with 
population  density.  In  some  states,  however,  net- 
work efficiency  might  improve  if  some  gages  were 
relocated  to  better  represent  precipitation  zones. 
About  70%  of  the  daily  stations  have  records 
exceeding  25  years,  which  is  adequate  for  many 
determinations  important  to  hydrologic  problems. 
(Baker-FRC) 
W81-05175 

SPACEBORNE  IMAGING  RADAR:  GEOLOGIC 
AND  OCEANOGRAPHIC  APPLICATIONS, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 
C.  Elachi. 

Science,  Vol  209,  No  4461,  p  1073-1082,  Septem- 
ber, 1980.  13  Fig,  26  Ref 

Descriptors;  'Remote  sensing,  'Radar,  'Oceanog- 
raphy, Oceans,  Water  currents,  Infrared  imagery, 
Monitoring,  Drainage  patterns.  Waves,  Internal 
waves,  Sattellite  technology. 

Aids  to  geologic  mapping  and  monitoring  of  ocean 
surface  patterns  realized  through  spaceborne  imag- 
ing radar  from  the  Seasat  orbiting  spacecraft  are 
discussed.  The  mission  was  designed  to  demon- 
strate the  capability  of  monitoring  ocean  surface 
and  near-surface  features  such  as  surface  waves, 
internal  waves,  currents,  eddies,  surface  wind,  sur- 
face topography  and  ice  cover.  Drainage  patterns 
were  clearly  visible  and  are  used  to  infer  variations 
in  the  surface  lithology.  In  bedrock  areas  these 
patterns  depend,  for  the  most  part,  on  the  litholo- 
gic  character  of  underlying  rocks,  the  attitude  of 
these  rock  bodies,  and  the  arrangement  and  spac- 
ing of  the  planes  of  structural  and  lithologic  weak- 
ness encountered  by  the  runoff  In  the  case  of  the 
radar  sensor,  the  drainage  patterns  are  observed 
because  of  variation  in  local  slope  at  the  edge  of  a 
river  segment,  variation  in  vegetation  cover,  differ- 
ence in  tone  due  to  the  different  backscatter  from 
the  water  surface,  and  strong  scattering  from  the 
boulders  and  pebbles  in  the  dry  channel  bottom  in 
arid  regions.  (Baker-FRC) 
W81-05187 
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Group  7B — Data  Acquisition 
7B.  Data  Acquisition 


AN  IMPROVED  TECHNIQUE  FOR  SPATIAL 
SAMPLING  OF  SOLUTES  IN  SHALLOW 
GROUNDWATER  SYSTEMS. 

North  Central  Forest  Experiment  Station,  Rhine- 
lander,  WI.  Forestry  Sciences,  Lab. 
E.  A.  Hansen,  and  A.  R.  Harris. 
Water  Resources  Research,  Vol  16,  No  4,  p  827- 
829,  August,  1980.  4  Fig,  7  Ref. 

Descriptors:  *Sampling,  'Boreholes,  *Solute  trans- 
port, 'Water  analysis,  Groundwater,  Shallow 
groundwater  systems. 

A  groundwater  profile  sampler  consists  of  a  series 
of  sample  probes  packed  in  sand-filled  compart- 
ments in  a  3-cm  screened  well  point.  Four  layers  of 
1-mm  mesh  polyethylene  screen  retain  the  sand 
without  plugging.  The  sampler  is  installed  by  driv- 
ing it  to  the  appropriate  depth,  usually  in  1.5  meter 
increments.  After  each  1.5  meter  of  driving,  the 
installer  is  removed,  another  1.5  meter  section  of 
pipe  added,  and  the  apparatus  reassembled.  All 
samples  from  a  profile  sampler  are  collected  simul- 
taneously by  vacuum  in  about  1  minute.  Flushing  is 
not  necessary  prior  to  collecting  a  sample.  This 
equipment  allows  multiple  sampling  at  various 
depths  in  a  single  borehole.  The  maximum  depth  in 
this  study  was  3  meters,  but  greater  depths  can  be 
accommodated.  (Cassar-FRC) 
W81-05131 


THE  POTENTIAL  OF  REMOTELY  SENSED 
THERMAL  INFRARED  DATA  TO  INFER  SUR- 
FACE SOIL  MOISTURE  AND  EVAPORATION. 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Lab.  for  Atmospheric  Sciences. 
J.  C.  Price. 

Water  Resources  Research,  Vol  16,  No  4,  p  787- 
795,  August,  1980.  5  Fig,  3  Tab,  22  Ref 

Descriptors:  'Satellite  technology,  *Soil  moisture, 
'Evaporation  rate,  'Thermal  capacity,  Remote 
sensing,  Infrared  radiation.  Moisture  profiles,  Air 
temperature.  Model  studies.  Mathematical  models. 

Recently  launched  satellites,  the  Heat  Capacity 
Mapping  Mision  and  Tiros-N,  provide  high  resolu- 
tion thermal  infrared  data  (10.5-12.5  micrometers) 
for  early  morning  and  early  afternoon,  good  times 
for  measuring  daily  minimum  and  maximum  tem- 
perature. This  information  was  used  to  derive  ana- 
lytical expressions  relating  mean  evaporation  rate 
and  a  quantity  dependent  on  soil  moisture  (diurnal 
heat  capacity)  to  surface  temperature  of  bare  soil 
areas.  The  TELL-US  model  was  used  to  simulate 
the  diurnal  cycle  of  surface  temperature  under 
realistic  air  temperature,  humidity,  and  wind  speed 
conditions,  thus  refining  the  analytical  expression 
for  micrometeorology  effects.  Results  illustrate  the 
sensitivity  of  24-hour  mean  temperature  to  mean 
evaporation  rate,  and  of  the  day-night  temperature 
range  to  near-surface  soil  moisture.  Satellite  data  is 
potentially  useful  for  assessing  the  surface  moisture 
budget.  (Cassar-FRC) 
W81-05132 


COMPARISON  OF  ANNUAL  AND  PARTIAL 
DURATION  SERIES  FLOODS  ON  THE  MUR- 
RUMBIDGEE  RIVER, 

Riverina   Coll.   of  Advanced   Education,    Wagga 
Wagga  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2E. 
W8 1-05 164 


PLOTTING    FORMULA    FOR    FLOOD    FRE- 
QUENCY, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W8 1-05 1 69 


USING  A  DISTRIBUTED  ROUTING  RAIN- 
FALL-RUNOFF MODEL. 

National  Space  Technology  Labs.,  NSTL  Station, 
MS.;  and  Geological  Survey  NSTL  Station,  MS. 
Gulf  Coast  Hydroscience  Center. 


For  primary  bibliographic  entry  see  Field  2A. 
W8 1-05 173 


GENERALIZED   SKEW   COEFFICIENTS   FOR 
FLOOD  FREQUENCY  ANALYSIS. 

Nevada  Univ.  System,  Reno.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W8 1-05 176 


A  NEW  METHOD  FOR  ESTIMATING  PHYTO- 
PLANKTON  GROWTH  RATES  AND  CARBON 
BIOMASS, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Oceanography. 
D.  G.  Redalje,  and  E.  A.  Laws. 
Marine  Biology,  Vol  62,  No  1,  p  73-79,  1981,  1  Fig, 
2  Tab,  44  Ref 

Descriptors:  'Phytoplankton,  'Growth  rates, 
'Chlorophyll  a,  Biomass,  'Estuaries,  Eutrophica- 
tion.  Carbon- 14. 

Phytoplankton  growth  rates  and  carbon  biomass 
are  determined  by  C14-labeling  the  chlorophyll-a 
pool  of  phytoplankton  exposed  to  C14-bicarbonate. 
The  chlorophyll-a  is  isolated  by  two-dimensional 
thin-layer  chromatography,  and  the  specific  activi- 
ty of  chlorophyll-a  carbon  is  determined.  Incuba- 
tion time  is  6-12  hours,  during  which  the  specific 
activity  of  chlorophyll-a  carbon  becomes  nearly 
equal  to  that  of  total  phytoplankton  carbon.  Water 
from  oligotrophic  lakes  may  require  much  larger 
samples  in  order  for  the  chlorophyll-a  spot  to  be 
discernible  on  the  TLC  plate.  In  addition,  physio- 
logical damage  to  the  cells  must  be  avoided  by 
using  large  bottles  (4  liter)  and  short  incubation 
periods  (6-12  hours).  The  ratio  of  estimated  to 
actual  phytoplankton  carbon  under  batch  and  con- 
tinuous culture  and  different  nutrient  conditions 
varied  from  0.82  to  1.30,  mean  1.03.  The  method 
was  applied  to  water  from  Kaneoke  Bay,  Hawaii,  a 
eutrophic  estuary.  Doubling  time  was  about  two 
days,  and  about  85%  of  the  particulate  carbon  was 
phytoplankton  carbon.  Ratios  of  phytoplankton 
carbon  to  chlorophyll-a  were  242  and  272,  high 
when  compared  with  commonly  assumed  ratios  of 
50-100.  (Cassar-FRC) 
W81-05182 


SPACEBORNE  IMAGING  RADAR:  GEOLOGIC 
AND  OCEANOGRAPHIC  APPLICATIONS, 

Jet  Propulsion  Lab.,  Pasadena,  CA. 

For  primary  bibliographic  entry  see  Field  7A. 

W81-05187 


PRECIPITATION  CHEMISTRY  PATTERNS:  A 
TWO-NETWORK  DATA  SET, 

For  primary  bibliographic  entry  see  Field  2B. 
W81-05219 


AN  EVALUATION  OF  AN  UNATTENDED 
CURRENT  AND  TEMPERATURE  PROFILER 
FOR  DEEP  LAKES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

P.  F.  Hamblin,  and  R.  Kuehnel. 
Limnology  and  Oceanography,  Vol  25,  No  6,  p 
1128-1141,  November,  1980.  10  Fig,  1  Tab,  5  Ref 

Descriptors:  'Instrumentation,  'Temperature, 
'Velocity,  Deep  water,  Current  meters.  Water  cir- 
culation. Measurement,  'Lakes,  'Water  currents. 

Horizontal  currents  and  temperature  were  meas- 
ured in  a  deep  lake  by  an  unattended  (for  6  days) 
apparatus  capable  of  high  vertical  resolution.  Cur- 
rent is  measured  by  a  sensitive  probe  converted  to 
a  shore-based  depth  control  assembly.  A  complete 
profile  is  taken  during  ascent  at  a  rate  of  2.5  cm  per 
sec.  The  probe  is  based  on  differences  in  the  time 
of  night  of  acoustic  pulses.  A  reference  velocity 
for  the  sensor  was  established  from  both  laboratory 
and  field  data.  The  care  required  to  calibrate  the 
equipment  is  outweighed  by  its  ability  to  detect 
weak  flows  not  sensed  by  faster  moving  conven- 
tional mechanical  devices.  Currents  as  low  as  2  cm 
per  sec  may  be  detected  with  a  resolution  of  plus 
or  minus  2  cm  per  sec  rms.  Some  data  gathered 


from  measurements  in  Kootenay  Lake,  British  Co- 
lumbia, showed  temporal  variability  in  velocity 
structure  over  a  daily  period.  In  the  autumn  pro- 
files flow  reversed  suddenly  at  all  depths,  probably 
as  a  result  of  internal  seiches.  In  spring,  storm 
events  were  readily  noted  in  current  variations. 
Velocity  varied  frequently  when  temperature  did 
not.  (Cassar-FRC) 
W81-05225 


A  NITROGEN  POWERED  CONTINUOUS  DE- 
LIVERY, ALL-GLASS-TEFLON  PUMPING 
SYSTEM  FOR  GROUND-WATER  SAMPLING 
FROM  BELOW  10  METERS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 
Science  and  Engineering. 

M.  B.  Tomson,  S.  Hutchins,  J.  M.  King,  and  C.  H. 
Ward. 

Ground  Water,  Vol  18,  No  5,  p  444-446,  Septem- 
ber-October, 1980.  1  Fig,  1  Tab,  3  Ref 

Descriptors:  'Sampling,  'Pumps,  'Water  analysis. 
Organic  compounds,  'Pollutant  identification, 
Groundwater,  Water  quality. 

A  nitrogen  powered,  non-contaminating  ground- 
water sampling  pump  system  for  depths  below  10 
meters  is  constructed  of  glass  and  Teflon.  Flow 
rates  up  to  45  gal  per  hour  are  obtainable.  This 
system  was  field  tested  in  a  study  of  trace  level 
organic  compounds  using  resins  (activated  carbon 
is  also  usable)  to  concentrate  the  contaminants. 
The  apparatus  is  also  applicable  to  marine,  lake  or 
other  water  and  fluid  systems  and  can  be  extended 
to  any  inorganic  or  microbial  assay  where  an  unal- 
tered sample  is  desired.  (Cassar-FRC) 
W81-05228 


AN  OPTO-ELECTRONIC  SEDIMENT  DETEC- 
TOR AND  ITS  USE  IN  THE  CHEMICAL 
MICRO-PROFILING  OF  LAKES, 

Freshwater     Biological    Association,     Ambleside 

(England). 

C.  R.  Cunningham,  and  W.  Davison. 

Freshwater   Biology,   Vol   10,   No   5,  p  413-418, 

October,  1980.  2  Fig,  1  Tab,  6  Ref 

Descriptors:  'Lakes,  'Sediment  sampler.  Measur- 
ing instruments.  Sedimentation,  Chemical  composi- 
tion, 'Sediment  water  interfaces. 

A  device  for  detecting  the  sediment-water  inter- 
face in  lakes  is  described.  The  sediment  detector  is 
based  on  a  slotted  opto-switch  intended  for  event 
counting,  tape  reading  and  similar  applications. 
The  opto-switch  uses  an  infra-red  light  emitting 
diode  of  peak  wavelength  940  nm,  shining  on  a 
phototransistor.  Interruption  of  the  light  beam 
causes  the  collector  voltage  of  the  photo-transistor 
to  rise  and  hence  switch  the  Schmitt  triggers 
formed  by  comparators  one  and  two,  resulting  in  a 
liquid  crystal  display,  triggering  the  monostable 
multivibrator  and  switching  on  the  audible  warn- 
ing device  for  0.1  seconds.  A  small  alkaline  battery 
will  last  up  to  30  hours  in  the  system  depending  on 
the  number  of  times  the  bleeper  is  activated.  The 
device  was  used  to  obtain  microprofiling  data  of 
lake  water  in  Esthwaite  Lake,  a  very  productive 
lake.  The  trials  in  this  lake  have  indicated  that  the 
sediment  detector  can  aid  in  the  reproducible  col- 
lection of  samples  at  a  known  distance  from  the 
bottom  of  the  lake.  (Baker-FRC) 
W81-05229 


GROUNDWATER      MODELING:      APPLICA- 
TIONS, 

GeoTrans,  Inc.,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-05235 


STUDYING  THE  GROUND  WATER  FLOW 
CONDITIONS, 

H.  Wihuri,  and  E.  Malkki. 

Aqua,  No  4,  p  90-91,  April,  1980.  5  Fig. 

Descriptors:  'Tracers,  'Flow  measurement,  'Flow 
velocity.  Alluvium,  Measuring  instruments, 
'Groundwater  movement.  Carbon,  Velocity,  Per- 
meability. 
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Colloidal  carbon  black  was  used  in  a  tracer  dilu- 
tion method  for  determining  groundwater  velocity. 
The  measuring  instrument,  usable  with  either  co- 
lorimetric  or  electrolytic  tracers,  permits  an  aver- 
age of  30  measurements  a  day  (10-20  minutes 
each).  It  consists  of  a  probe  inserted  into  a  test  tube 
or  borehole,  a  source  of  light,  and  photocells  to 
transmit  measurements  to  the  surface.  New  sam- 
ples may  be  injected  into  the  apparatus  without 
removing  the  probe  from  the  borehole  or  tube. 
Several  advantages  are  noted.  No  errors  from 
tracer  diffusion,  density  differences,  or  osmotic 
circulation  occur.  The  empirical  calibration  of  the 
instrument  simulates  the  conditions  in  the  measur- 
ing tube.  The  tracer  dilution  rate  can  be  converted 
into  groundwater  flow  velocity.  The  procedure 
can  be  used  under  nonlaminar  flow  conditions. 
Possible  errors  may  result  from  vertical  flow,  com- 
paction of  strata,  and  soil  washout  during  flushing. 
Accuracy  is  -I-  or  -  20%,  with  occasional  devi- 
ations as  high  as  +  or  -  50%.  The  main  area  of  use 
is  in  sand  and  gravel  alluvium.  (Cassar-FRC) 
W8 1-05247 


ELECTRONICS  MONITOR  ALBUQUERQUE 
WELLS. 

American  City  and  County,  Vol  96,  No  4,  p  77, 
April,  1981.  1  Fig. 

Descriptors:  *Well  data,  'Monitoring,  'Draw- 
down, Water  table.  Aquifers,  Piezometers,  Water 
level  fluctuations.  Electronic  equipment.  Pumping, 
New  Mexico,  'Albuquerque,  Water  pressure. 

Rapidly  increasing  water  demand  and  expanding 
investments  in  well  drilling  and  associated  costs  in 
Albuquerue,  New  Mexico,  have  increased  the  im- 
portance of  accurate  measurements  of  water  levels. 
Both  static  and  drawdown  levels  must  be  moni- 
tored to  assure  that  water  is  not  mined  beyond  the 
point  of  natural  recovery  by  recharge  and  to  pro- 
tect well  equipment.  Solid  state  transducers  are 
being  used  as  submersible  pressure  sensors  to  meas- 
ure water  levels  directly  in  a  real  time  mode. 
Operating  experience  has  shown  that  a  single 
transducer  suspended  by  aircraft  cable  is  sufficient 
to  provide  needed  reliability  and  accuracy.  The 
submerged  sensor  uses  a  piezoresistive  silicon  chip 
with  an  integral  Wheatstone  Bridge  circuit  to 
measure  wastewater  pressure  in  the  water  column. 
The  resulting  signal  is  transmitted  to  the  surface 
for  display  at  a  central  control  point.  (CarroU- 
FRC) 
W8 1-05250 

USE  OF  LANDSAT  DATA  TO  IMPROVE  THE 
WATER  BUDGET  COMPUTATION  IN  LAKE 
OKEECHOBEE,  FLORIDA, 

Agricultural  Research  and  Education  Center,  Belle 

Glade,  FL. 

S.  F.  Shih. 

Journal  of  Hydrology,  Vol  48,  No  3/4,  p  237-249, 

November,  1980.  4  Fig,  2  Tab,  9  Ref 

Descriptors:  'Lakes,  'Hydrologic  budget,  'Predic- 
tion, Satellite  technology.  Lake  stage,  'Lake  Okee- 
chobee, Florida,  Water  storage.  Water  depth. 
Vegetation,  Aquatic  plants.  Littoral  zone,  Evapo- 
transpiration,  Data  acquisition.  Statistical  analysis. 

Lake  Okeechobee,  which  is  one  of  the  few  fresh- 
water lakes  in  the  semitropics  and  one  of  the 
largest  lakes  in  the  United  States,  serves  as  the 
major  storage  basin  for  surface  water  in  southern 
Florida.  Evaluation  of  the  lake's  storage  volume  is 
important  in  water  use  and  in  water  development 
and  management.  The  South  Florida  Water  Man- 
agement District  used  the  water  budget  model  to 
provide  quantitative  information  for  many  pro- 
posed management  schemes.  However,  the  results 
of  the  application  of  this  model  were  found  to  be 
seriously  in  error.  In  order  to  improve  the  predic- 
tion of  the  Lake's  storage  capacity  and  water  sur- 
face area  as  related  to  lake  stage,  a  technique  was 
applied  which  involved  analysis  of  the  digital  data 
from  the  LANDSAT  earth  satellite  on  a  multi- 
spectral  image  analyzer.  The  resultant  multispec- 
tral  classification  of  the  vegetation  in  the  lake's 
littoral  zone  was  used  to  provide  a  data  base  for 
determination  of  the  surface  area  occuppied  by 
each  vegetation  community  as  related  to  the  lake 


storage.  Comparison  of  several  techniques  showed 
that  the  water  budget  model  which  combined 
LANDSAT  data  analysis  with  the  marsh  zone 
evapotranspiration  method  provided  the  most  ac- 
curate computation  of  the  water  budget  for  the 
lake.  Use  of  this  computation  method  reduced  the 
sum  of  storage  deviation  during  the  period  1963 
through  1974  from  the  original  77  percent  to  only 
5  percent  overestimation  of  the  lake  volume.  (Car- 
roll-FRC) 
W81-05255 


FIELD  OBSERVATIONS  AND  FLUME  EX- 
PERIMENTS ON  THE  NATURE  OF  COMET 
MARKS. 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

F.  Werner,  G.  Unsold,  B.  Koopmann,  and  A. 

Stefanon. 

Sedimentary  Geology,  Vol  26,  No  1/3,  p  233-262, 

April,  1980.  10  Fig.  1  Tab.  37  Ref. 

Descriptors:  'Sedimentary  structures,  'Bottom 
currents.  Comet  marks.  Sonar,  Sand,  Sand  waves, 
'Flumes,  Sediments,  Erosion. 

Close-up  observations  of  the  geometry  and  compo- 
sition of  so-called  comet  marks  were  made  and 
interpreted  in  the  light  of  experimental  results  in 
respect  to  flow  conditons.  Comet  marks  are  de- 
fined as  obstacle-induced,  long  erosional  strips  oc- 
curring on  current-affected  sea  bottoms.  Field  ob- 
servations and  flume  experiment  suggest  that 
comet  marks  can  be  considered  as  indicators  of 
flow  conditions  acting  on  sea  bottom.  For  a 
starved  condition  of  sand  supply,  comet  marks  are 
developing  as  parabolic  types  with  little  relation- 
ship between  their  morphology  and  current  veloc- 
ity. For  conditions  of  moving  ripple  beds,  a  mor- 
phological grouping  can  be  related  to  the  flow 
conditons.  Spindle-like  forms  of  different  relative 
tail  lengths  coexist  with  small-scale  ripples  and 
refer  to  relative  flow  velocities  between  those 
characterizing  the  start  of  sedient  transport  and 
those  characterizing  the  upper  limit  of  small-scale 
ripple  stability.  Comet  marks  with  quasi-infinite  tail 
lengths  occur  above  the  threshold  velocity  of 
ripple  stability.  Transition  between  this  type  and 
sand  ribbons  shows  that  the  generation  of  sand 
ribbons  may  be  related  to  similar  flow  conditions. 
Crescent-  and  horseshoe-shaped  obstacle  scours 
are  characteristic  of  low-velocity  currents  if  found 
on  noncohesive  sediments.  On  cohesive  sediments 
their  diagnostic  value  is  poor  due  to  lack  of  knowl- 
edge on  the  conditions  of  erosion  of  these  sedi- 
ments. (Baker-FRC) 
W81-05268 


VERTICAL  DISTRIBUTION  OF  INVERTE- 
BRATE DRIFT  IN  A  LARGE  RIVER, 

Saint  Cloud  State  Univ.,  MN.  Dept.  of  Biological 

Sciences. 

W.  J.  Matter,  and  A.  J.  Hopwood. 

Limnology  and  Oceanography,  Vol  25,  No  6,  p 

1117-1121,  November,  1980.  2  Fig,  2  Tab,  7  Ref 

Descriptors:  'Invertebrates,  'Distribution  patterns, 
'Sampling,  Mayflies,  Caddisfiies,  Rivers,  Nets, 
Vertical  distribution. 

Invertebrate  drift  in  the  Mississippi  River  was  not 
uniform  in  the  vertical  water  column,  as  has  been 
assumed  in  past  studies.  Using  a  new  multilevel 
sampling  apparatus  capable  of  sampling  in  water 
exceeding  0.5  meters  depth,  densities  of  mayflies 
(Pseudocloeon  and  Baetis)  and  caddisfiies  (Hy- 
dropsyche  and  Cheumatopsyche)  at  depths  from 
0.44  to  1.29  meters  were  determined.  A  large  vari- 
ation was  seen  in  the  invertebrate  densities  in  the 
top,  middle,  and  bottom  sections  of  the  collection 
nets.  The  mayfly  group  showed  a  general  tendency 
to  accumlate  in  the  top  sections  both  night  and 
day;  the  caddisfly  group  showed  a  tendency  to  be 
caught  in  the  lowest  section  of  the  net.  (Cassar- 
FRC) 
W81-05282 


A  NEW  SAMPLER  FOR  STREAM  BENTHOS, 
EPIPHYTIC  MACROFAUNA  AND  AQUATIC 
MACROPHYTES, 


Data  Acquisition — Group  7B 

Reading  Univ.  (England).  Dept.  of  Zoology. 
P  D.  Hiley,  J.  F.  Wright,  and  A.  D.  Berrie. 
Freshwater  Biology,  Vol  11,  No  1,  p  79-85,  1981.  1 
Fig,  4  Tab,  7  Ref. 

Descriptors:  'Benthos,  'Stream  biota,  'Biological 
sampling.  Sampling  techniques.  Invertebrates,  Ma- 
croinvertebrates,  Macrophytes,  Biomass,  Popula- 
tion density.  Rivers. 

In  pursuing  a  project  to  investigate  the  ecology  of 
the  River  Lambourn  in  Berkshire,  Great  Britain,  it 
soon  became  evident  that  no  single  sampler  availa- 
ble at  that  time  could  fulfill  the  requirements  of  the 
proposed  research  program.  Tests  of  several  sam- 
plers and  procedures  showed  that  none  were  capa- 
ble of  taking  reliable  samples  consistently  when 
used  in  this  river  on  the  five  major  biotopes.  As  a 
result,  the  Lambourn  sampler  was  designed  to 
overcome  a  number  of  the  limitations  of  the  exist- 
ing devices.  This  sampler  combines  the  advantages 
of  the  box  sampler  and  the  Surber  sampler.  The 
sample  area  is  200  by  250  millimeters  (0.05  square 
meters)  and  the  device  can  be  used  to  sample  the 
benthos  of  rivers  to  a  depth  of  about  60  millimeters 
where  the  substratum  consists  of  particles  with 
diameters  of  50  millimeters  or  less.  The  sampler 
may  be  used  in  water  up  to  0.5  meter  in  depth.  An 
optional  top  unit  may  be  used  to  increase  the 
allowable  depth  to  1.0  meter.  The  Lambourn 
sample  is  capable  of  documenting  the  biomass  of 
macrophytes  and  the  biomass  and  density  of  inver- 
tebrates on  the  study  sites  at  all  seasons  of  the  year 
with  acceptable  precision.  Aquatic  macrophytes 
can  be  sampled  either  separately  or  together  with 
the  underlying  substratum.  (CarroU-FRC) 
W81-05285 


TOLERANCE  OF  HEADWATER  VS.  MAIN- 
STREAM FISHERS  FOR  ABRUPT  PHYSICO- 
CHEMICAL  CHANGES, 

Roanoke  Coll.,  Salem,  VA.  Dept.  of  Biology. 
W.  J.  Matthews,  and  J.  T.  Styron,  Jr. 
American  Midland  Naturalist,  Vol   105,  No  1,  p 
149-158,  January,  1981.  3  Tab,  53  Ref 

Descriptors:  'Fish,  'Tolerance,  'Environmental 
effects,  'Headwaters,  Streams,  'Downstream, 
Roanoke  River,  Cyprinid,  Dater,  Upstream,  Physi- 
cochemical  properties.  Comparison  studies. 

The  hypothesis  that  fish  species  of  intermittent 
headwaters  are  more  tolerant  of  abrupt  physico- 
chemical  change  than  are  species  which  are  re- 
stricted to  mainstreams  was  tested  using  a  headwa- 
ter cyprinid  (Phoxinus  oreas)  of  the  Roanoke 
River  drainage  in  comparison  with  three  main- 
stream cyprinids  (Notropis  ardens,  N.  albeolus  and 
N.  cerasinus).  The  possibility  of  interspecies  differ- 
ences in  oxygen  tolerance  between  headwater  and 
mainstream  populations  of  the  widely  distributed 
Etheostoma  flabellare  was  also  studied.  In  all  of 
the  interpsecific  comparisons  made  it  was  deter- 
mined that  headwater  species  were  more  tolerant 
than  species  restricted  to  the  more  environmentally 
stable  mainstream.  Physicochemical  tolerances  of 
fishes  appear  to  correlate  with  the  upstream  limits 
of  their  distributions  in  small  watersheds  and  thus 
may  relate  directly  to  the  pattern  of  longitudinal 
zonation  of  species  that  is  observed  in  many  stream 
systems.  (Baker-FRC) 
W81-05302 


A  SYSTEM  FOR  AUTOMATICALLY  MEASUR- 
ING AND  RECORDING  SOIL  WATER  POTEN- 
TIAL AND  RAINFALL, 

Agricultural  Research  Council,  Wantage  (Eng- 
land). Letcombe  Lab. 

For  primary  bibliographic  entry  see  Field  2G. 
W8 1-05305 


SAND  TRANSPORT  AND  BEDFORM  PAT- 
TERNS ON  THE  CONTINENTAL  SHELF  BE- 
TWEEN DURBAN  AND  PORT  ELIZABETH 
(SOUTHEAST  AFRICAN  CONTINENTAL 
MARGIN), 

Institute  of  Oceanology,  Rondebosch  (South 
Africa). 

B.  W.  Flemming. 

Sedimentary  Geology,  Vol  26,  No  1/3,  p  179-205, 
April,  1980.  20  Fig,  50  Ref 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

Descriptors:  'Sedimentary  structures,  Seismic 
properties,  Seismographs,  Seismology,  *Sediment 
transport.  Geophysics,  *Sonar,  Cameras,  *Bottom 
currents,  Sand,  Sand  waves.  Continental  shelf. 
Continental  margin,  *South  Africa. 

In  three  10-day  cruises,  undertaken  at  5-month 
intervals,  a  regional  side-scan  sonar  survey  was 
completed  on  the  shelf  between  Durban  and  Port 
Elizabeth.  These  investigations  provided  a  sound 
basis  for  detailed  investigations  of  the  sediment 
dynamics  in  this  western  boundary  current  system. 
A  total  distance  of  5600  kilometers  was  surveyed. 
Three  distinct  shore-parallel  zones  were  distin- 
guished. Each  zone  reflected  a  specific  wave-  or 
current-controlled  regime.  The  nearshore  zone 
consists  of  a  sediment  wedge  of  variable  thickness, 
is  wave-dominated,  and  does  not  reveal  current- 
generated  bedforms.  The  central  shelf  consists  of  a 
sandstream  reaching  five  kilometers  wide  in  the 
north  and  widening  to  over  20  kilometers  in  the 
south,  characterized  by  a  multitude  of  current- 
generated  longitudinal  and  transverse  bedforms. 
The  outer  shelf  is  situated  at  the  high-velocity 
margin  of  the  Agulhas  Current  and  consists  of  a 
sand-depleted  gravel  pavement.  Two  major  mech- 
anisms of  sediment  supply  were  identified.  One 
diffuses  small  quantities  of  sand  across  the  wave/ 
current  boundary  over  a  broad  front.  The  other 
passes  sand  by  means  of  a  constructional/destruc- 
tional  cycle  along  the  outer  edge  of  the  nearshore 
sediment  wedge  in  response  to  lateral  migration 
and  meandering  of  the  Agulhas  Current.  Individu- 
al bedforms  include  sand  ribbons,  comet  marks, 
sand  streamers,  dunes,  and  smooth  sand  sheets. 
(Baker-FRC) 
W81-05323 


7C.  Evaluation,  Processing  and 
Publication 


PRELIMINARY  MAP  SHOWING  FRESH- 
WATER HEADS  FOR  THE  MISSION  CANYON 
AND  LODGEPOLE  LIMESTONES  AND 
EQUIVALENT  ROCKS  OF  MISSISSIPPIAN 
AGE  IN  THE  NORTHERN  GREAT  PLAINS  OF 
MONTANA, 

Geological  Survey,  Billings,  MT. 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-05008 


PRELIMINARY     MAP     SHOWING     FRESH- 
WATER HEADS  FOR  THE  RED  RIVER  FOR- 
MATION,     BIGHORN      DOLOMITE,      AND 
EQUIVALENT  ROCKS  OF  ORDOVICIAN  AGE 
IN    THE    NORTHERN    GREAT    PLAINS    OF 
MONTANA,  NORTH  AND  SOUTH  DAKOTA, 
AND  WYOMING, 
Geological  Survey,  Billings,  MT. 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-05009 


DISSOLVED-SOLIDS  AND  RATIO  MAPS  OF 
WATER  IN  THE  MADISON  GROUP,  MON- 
TANA, 

Geological  Survey,  Billings,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W81-05015 


FLOOD-PLAIN  AREAS  OF  THE  MISSISSIPPI 
RIVER,  MILE  866.8  TO  MILE  888.0,  MINNESO- 
TA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W81-05018 


GROUND-WATER  HYDROLOGY  OF  THE 
LITTLE  KANAWHA  RIVER  BASIN,  WEST 
VIRGINIA. 

West  Virginia  Geological  and  Economic  Survey. 
Morgantown.  Water  Research  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-05020 


FRESH  AND  SALINE  GROUND-WATER  MAP 
OF  WEST  VIRGINIA, 

Illinois  State  Geological   Survey,  Urbana.   Water 

Resources  Div. 

J.  B.  Foster. 

West  Virginia  Geological  and  Economic  Survey, 

Morgantown,  Map  WV-12.  1980.  4  Sheets,  2  Maps. 

Descriptors:  *Maps,  'Groundwater,  *Saline  water, 
*Saline-freshwater  interfaces.  Elevation,  Contours, 
Water  pollution  sources,  Contamination,  En- 
croachment, Well  data,  Oil  wells,  *West  Virginia. 

Two  ground-water  maps  of  West  Virginia  (scale 
1;250000)  show  the  elevation  of  the  base  of  fresh- 
water and  the  elevation  of  the  top  of  saline  water. 
Elevations  of  the  base  of  freshwater  taken  from 
water-well  logs  provided  a  control  by  which  fresh- 
water data  were  selected  from  oil-and-gas  well 
logs.  Of  about  40,000  oil-and-gas  well  logs  on  file, 
approximately  1,500  contained  depths  to  saline 
water  useful  in  compiling  this  map.  The  data, 
selected  randomly  by  areal  distribution,  were  proc- 
essed by  a  computer  program  which  generated  an 
array  of  equally-spaced  computed  values  (nodes). 
The  array  of  data  values  provided  the  basis  upon 
which  a  computer-contouring  program  generated 
these  maps.  The  authors  emphasize  that  data  densi- 
ty varies  tremendously  across  the  State  and  that 
the  data  array  and  the  contours  were  generated 
from  machine  programing;  consequently,  the  con- 
tours represent  the  averaged  values  of  nearby  data 
points  at  array  nodes.  Therefore,  the  accuracy  of 
the  map  is  influenced  by  the  contouring  procedure 
used.  Although  in  some  instances  actual  data 
points  may  have  been  violated  by  the  contouring 
program,  it  is  estimated  that  the  contours  are  gen- 
erally accurate  to  within  one-half  contour  interval 
in  areas  where  adequate  control  exists.  The  inset 
map  shows  the  thickness  of  the  zone  between  the 
base  of  freshwater  and  the  top  of  saline  water.  This 
map  was  prepared  by  a  computer  program  that 
subtracted  the  data  array  representing  the  top  of 
saline  water  from  the  array  representing  the  base 
of  freshwater,  and  contoured  the  difference.  The 
shaded  areas  show  where  the  two  zones  interface 
naturally  or  where  there  is  saline-water  encroach- 
ment. The  accuracy  of  the  inset  map  is  estimated  to 
be  one-half  contour  interval.  (USGS) 
W8 1-05021 


GROUND-WATER  LEVELS  IN  SELECTED 
WELL  FIELDS  AND  IN  WEST-CENTRAL 
FLORIDA,  MAY  1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-05022 


POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER     MANAGEMENT     DISTRICT,     MAY 

1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-05024 


USE  OF  CHLOROPHYLL-SECCHI  DISK  RE- 
LATIONSHIPS, 

Tetra  Tech,  Inc.,  Bellevue,  WA. 

M.  W.  Lorenzen. 

Limnology  and  Oceanography,  Vol  25,  No  2,  p 

371-372,  March,  1980.  2  Fig,  5  Ref 

Descriptors:  *Secchi  disks,  *Light  penetration, 
*Lakes,  'Chlorophyll,  Phytoplankton,  Extinction 
coefficient.  Turbidity,  Limnology,  Water  quality. 
Physical  properties,  Algae. 

Several  workers  have  proposed  the  use  of  changes 
in  chlorophyll  a  levels  to  predict  changes  in  water 
transparency  as  measured  by  the  Secchi  disk. 
These  relationships  imply  that  changes  in  concen- 
tration at  low  phytoplankton  levels  would  produce 
large  changes  in  transparency,  which  is  not  neces- 
sarily true  in  practice.  At  high  chlorophyll  concen- 
trations the  extinction  coefficient  (non-chlorophyll 
light  absorption)  is  the  controlling  factor;  at  low 
chlorophyll  concentrations  other  light  absorption 


factors  are  the  controlling  factors.  The  importance 
of  the  extinction  coefficient  in  these  relationships  is 
emphasized.  Since  lakes  differ  in  turbidity  and 
color,  it  is  necessary  to  include  this  factor  in  calcu- 
lations. The  extinction  coefficient  should  be  deter- 
mined for  each  lake  under  study  and  the  effects  of 
changed  chlorophyll  on  transparency  estimated 
from  a  family  of  curves  presented  in  the  paper. 
(Cassar-FRC) 
W8 1 -05200 


COMPUTER   MODELS   IN  GROUND-WATER 
EXPLORATION, 

Stanford  Univ.,  CA.  Dept.  of  Applied  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W81-0523I 


8.  ENGINEERING  WORKS 
8A.  Structures 


HYDRAULIC  MODEL  STUDIES  OF  MCPHEE 
DAM  SPILLWAY, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

C.  A.  Pugh. 

Report  GR-81-2,  March,  1981.  56  p,  26  Fig,  2  Tab, 

5  Ref. 

Descriptors:  'Hydraulic  design,  'Spillways,  'Still- 
ing basins,  'Flood  discharge.  Model  studies,  Chan- 
nel erosion.  Floods,  Dams,  Flow  discharge.  Jets, 
Hydraulic  jump,  McPhee  Dam,  Colorado. 

A  1:36  scale  model  was  used  to  develop  the  hy- 
draulic design  of  the  spillway  for  McPhee  Dam 
located  on  the  Dolores  River  in  southwestern 
Colorado.  Possible  modifications  to  minimize 
downstream  channel  erosion,  and  optimize  flow 
conditions  in  the  approach  channel  were  investi- 
gated. The  model  included  the  approach  channel, 
spillway  crest  and  radial  gates,  spillway  chute, 
combination  stilling  basin  -  flip  bucket,  and  exit 
channel.  The  18.3  m  wide  by  303  m  long  chute 
spillway  is  designed  for  a  maximum  discharge  of 
940  cu  m/s.  Ordinarily,  energy  is  dissipated  in  a 
hydraulic  jump.  For  large  floods,  the  flow  will 
sweepout  of  the  stilling  basin  into  the  exit  channel. 
Model  studies  included  investigation  of  approach 
flow  conditions,  pressures  and  flow  distribution  in 
the  chute  spillway,  flow  characteristics  with  the 
combination  stilling  basin-flip  bucket,  and  flow 
conditions  and  erosion  in  the  exit  channel.  Four 
flip  bucket  configurations  were  tested.  In  the  final 
design,  the  radius  of  the  flip  bucket  was  shorter 
and  the  lip  elevation  higher  than  in  the  original 
design.  These  changes  helped  stabilize  the  hydrau- 
lic jump  and  clear  the  jet  impact  away  from  the 
basin  after  sweepout  with  a  minimum  amount  of 
damage  to  the  downstream  channel.  The  discharge 
channel  was  deepened  and  widened  to  dissipate  the 
energy  of  the  jet  striking  the  tailwater  after  swee- 
pout. The  initial  sweepout  flow  is  465  cu  m/s,  as 
compared  to  the  100-year  flood  of  375  cu  m/s.  The 
outlet  works  can  pass  an  additional  145  cu  m/s.  A 
spillway  flow  of  200  cu  m/s  is  required  to  wash  75 
mm  diameter  rocks  out  of  the  stilling  basin. 
(Moore-SRC) 
W8 1-05037 


RISK  OF  DAM  FAILURE  IN  BENEFIT-COST 
ANALYSIS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 

G.  B.  Baecher,  M.  E.  Pate,  and  R.  de  Neufville. 
Water  Resources  Research,  Vol  16,  No  3,  p  449- 
456,  June,  1980.  4  Fig,  3  Tab,  23  Ref 

Descriptors:  'Dams,  'Cost-benefit  analysis.  Risks, 
Economic  aspects.  Mathematical  studies,  Dajn  fail- 
ure, 'Dam  design. 

A  method  is  presented  by  which  the  cost  of  failure 
of  a  dam  can  be  calculated,  and  this  cost  can  then 
be  incorporated  into  the  evaluation  process.  The 
procedure  for  incorporating  the  risk  costs  of  fail- 
ure into  the  evaluation  of  dams  is  straightforward, 
following  classical  lines,  deriving  its  novelty  from 
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the  application  to  the  pecularities  of  dams  and 
from  the  identification  of  a  plausible  default  value 
for  their  probability  of  failure.  One  critical  issue  is 
what  the  probability  of  failure  should  be;  given 
that  research  will  not  provide  accurate  values  for 
some  time,  a  default  value  of  10  -4/dam  year  is 
proposed  to  be  used  until  better  information  can  be 
obtained.  Another  issue  is  whether  the  refinement 
of  incorporating  risk  costs  is  worthwhile.  In  this 
case  the  risk-benefit  factor  is  introduced  to  be  used 
as  a  screening  tool  for  deciding  this  question.  The 
importance  of  the  implicit  value  ascribed  to  lives 
lost  through  failure  is  considered.  (Baker-FRC) 
W81-05119 


FLOW  AERATION  TO  PREVENT  CAVITA- 
TION EROSION, 

Hidrotecnica  Portuguesa,  Lisbon.  Hydraulic  Struc- 
tures Div. 
A.  C.  Quintela. 

International  Water  Power  and  Dam  Construction. 
Vol  32,  No  1,  p  17-22,  January,  1980.  9  Fig,  17  Ref. 

Descriptors:  *Spillways,  *Flow,  *Aeration,  *Dam 
design.  Erosion  control.  Structural  models,  Design 
criteria. 

The  latest  procedures  in  the  use  of  flow  aeration  to 
prevent  cavitation  erosion  are  described,  and  var- 
ious applications  are  discussed.  Aeration  of  high- 
velocity  flows  is  a  successful  and  inexpensive 
method  of  preventing  cavitation  erosion  caused  by 
surface  irregularities.  An  aeration  device  can 
create  air  beneath  the  flow.  As  air  is  entrained  by 
the  flow,  pressure  in  the  space  becomes  lower  than 
atmospheric  pressure,  allowing  air  from  the  atmos- 
phere to  penetrate  naturally  into  that  space  and 
afterwards,  be  entrained  by  water.  Model  tests 
based  on  Froude's  law  indicate,  for  instance,  that 
air  discharge  is  0.25  to  0.2  times  the  value  meas- 
ured on  the  prototype  in  the  Nurek  spillway 
model.  Model  tests  can  give  an  accurate  configura- 
tion of  the  flow  near  the  aeration  device  and  of  the 
air  space  under  the  jet.  When  air  grooves  are  used, 
the  cross-sectional  dimensions  of  each  groove 
should  be  a  minimum  of  0.30  sq  m.  Important  new 
applications  include  the  spillways  at  the  Karakaya 
and  Toktogul  dams.  (Small-FRC) 
W81-05201 


DESIGNING  THE  PROFILE  OF  GRAVITY 
DAMS, 

MECCO  Ltd.,  Dar-es-Salaam  (Tanzania). 

C.  S.  Joshi. 

International  Water  Power  and  Dam  Construction, 

Vol  32,  No  1,  p  28-30,  January,  1980.  3  Fig,  1  Tab, 

4  Ref. 

Descriptors:  *Gravity  dams,  *Dam  design, 
•Slopes,  Design  criteria,  Graphic  analysis.  Com- 
puter programs. 

A  method  is  described  for  finding  the  most  techni- 
cally and  economically  appropriate  upstream  and 
downstream  slopes  for  a  gravity  dam.  Equations 
are  presented  which  can  be  solved  using  a  calcula- 
tor or  computer  program.  First,  the  various  dam 
parameters  are  decided,  including:  dam  material 
density,  design  head,  silt  height,  etc.  The  level  at 
which  the  downstream  slope  will  start  is  found, 
and  the  level  at  which  the  upstream  slope  should 
be  started  is  also  determined  Two  second-degree 
equations  are  formulated  to  satisfy  two  conditions 
of  no  tension  on  the  upstream  and  downstream 
faces.  Two  graphs  of  slope  values  are  obtained  for 
a  given  design  of  head  water,  each  meeting  a 
different  condition.  The  point  of  intersection  of  the 
two  curves  is  the  first  point  at  which  the  value  will 
satisfy  both  the  conditions  of  no  tension  criteria 
simultaneously,  and  will  have  the  least  cross-sec- 
tional area.  Computer  programs  for  the  method 
(DEC  10)  are  available  from  the  author.  (Small- 
FRC) 
W8 1-05202 


LOCATION     OF     UNDERGROUND     LEAKS 
USING  THE  LEAK  NOISE  CORRELATOR, 

D.  B.  Field. 

Aqua,  No  7,  p  21-22,  1980.  5  Fig.     . 


Descriptors:  *Leakage,  *Pipelines,  *Measuring  in- 
struments. Noise,  Sounding,  Water  distribution. 
Water  supply  systems. 

The  Leak  Noise  Correlator  overcomes  many  prob- 
lems inherent  in  the  surface  sounding  method  of 
detecting  water  distribution  system  leaks.  This 
commercially  available  instrument  located  77%  of 
65  leaks  within  1  meter  of  the  actual  location  and 
94%  within  2  meters.  Maximum  time  taken  for 
location  of  a  leak  was  2  hours.  A  technique  known 
as  cross-correlation  uses  signals  received  from  2 
points  and  the  difference  in  travel  time  to  produce 
a  peak  on  a  chart.  Noise  from  traffic  or  pumps  is 
not  a  problem.  (Cassar-FRC) 
W81-05241 


DIRTY  PIPES  ARE  'ENERGY  EATERS', 

M.  Landes. 

American  City  and  County,  Vol  96,  No  4,  p  67-68, 

April,  1981.  1  Fig. 

Descriptors:  *Pipe  flow,  *Sewer  systems,  ♦Clean- 
ing, Water  transport,  *Maintenance,  Conveyance 
structures.  Energy  conservation.  Cost  analysis, 
♦Economic  efficiency. 

A  clean  pipeline  is  essential  to  the  delivery  of 
potable  water  in  an  economical  manner.  The  inter- 
nal pipe  surface  plays  a  major  role  in  the  determi- 
nation of  pumping  costs  through  pipelines.  La- 
minar flow  can  be  greatly  affected  by  relatively 
small  buildups.  In  one  case,  a  one-quarter  inch 
thick  deposit  on  a  36-inch  pipe  reduced  flow  by  50 
percent.  Pigging  appears  to  be  the  fastest  and  most 
economical  means  to  maintain  pipeline  cleanliness. 
Pipeliners  must  select  the  pig  that  will  best  serve 
their  particular  needs  from  among  the  cup  pigs, 
disc  pigs,  mechanical  scrapers,  spheres,  and  rubber 
foam  pigs  available.  The  pig  unit  should  be  select- 
ed on  the  basis  of  effectiveness,  dependability, 
economy,  and  convenience.  Several  examples  of 
dramatic  energy  savings  and  flow  increases  result- 
ing from  pigging  pipelines  are  presented.  Rubber 
foam  pigging  of  1000  feet  of  12-inch  pipe  and 
11,000  feet  of  8-inch  pipe  resulted  in  savings  of 
1580  kilowatt  hours  per  day  for  a  Canadian  chemi- 
cal company.  The  City  of  Savannah  was  able  to 
increase  the  pipeline  flow  'C  factor  from  78  to  83 
before  cleaning  to  125  to  131  after  cleaning  40,000 
feet  of  48-inch  pipe,  resulting  in  a  savings  of  about 
$125  per  day  in  energy  costs.  (Carroll-FRC) 
W81-05251 


DESIGN  CRITERIA  FOR  FLOATING  TIRE 
BREAKWATERS  (CLOSURE), 

California  Univ.,  Berkeley.  Lawrence  Berkeley 
Lab. 

V.  W.  Harms. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WWl,  p  29-34,  Feb- 
ruary, 1981.  33  Fig. 

Descriptors:  *Breakwaters,  *Design  criteria, 
♦Mathematical  models.  Sea  walls,  Jetties,  Water 
depth.  Deep  water.  Shallow  water.  Tire  flotation. 

A  discussion  of  design  criteria  for  floating  tire 
breakwaters  includes  the  suggestion  that  semi-em- 
pirical wave  transmission  relationships  be  extended 
to  include  the  influence  of  relative  draft.  Original- 
ly, the  expression  was  based  on  deep  water  wave 
conditions,  and  the  influence  of  water  depth  was 
not  accounted  for.  Sufficient  experimental  data  on 
the  influence  of  water  depth  did  not  exist.  For  two 
tire  breakwaters,  the  Goodyear  Breakwater  and 
the  Pipe  Tire  Breakwater,  the  water  depth  param- 
eter was  found  to  be  increasingly  important  as 
water  depth  decreased  and  as  the  longitudinal  ri- 
gidity of  the  breakwater  increased.  For  the  Goo- 
dyear Breakwater,  the  parameter  increased  from 
0'l6  to  0.33.  For  the  P-T  Breakwater,  the  param- 
eter increased  from  0.22  to  0.51.  (See  W79-07316). 
(Small-FRC) 
W81-05321 


SOME   CHARACTERISTICS   OF   RIVER   BED 
WATER  INTAKES, 

B.  B.  Willetts. 


Hydraulics — Group  8B 

Aqua,  No  6,  p  1 15-1 17,  1980.  4  Fig,  I  Ref. 

Descriptors:  ♦Intakes,  ♦River  beds.  Backwash, 
Water  supply  systems,  Water  conveyance.  Ice  for- 
mation, Sediment  transport,  Erosion,  Deveron 
River,  Scotland. 

A  river  bed  intake  with  negligible  effect  on  fish  life 
is  described.  It  consists  of  an  open-topped  chamber 
under  the  river  bed,  partially  filled  with  gravel  and 
rock.  Pumping  removes  the  water  at  a  constant 
rate,  27,000  cu  meters  per  day  in  the  River  De- 
veron, Scotland.  Often  several  compartments  are 
contained  in  one  intake,  so  that  any  one  may  be 
backwashed,  shut  down,  or  operated  at  a  different 
flow  rate.  Disturbances  of  the  river  flow  generally 
produce  a  dune  downstream  of  the  intake.  Surface 
debris  or  floating  liquid  contaminants  and  active 
bed  load  transport  do  not  affect  intake  operation. 
The  apparatus  does  not  interfere  with  scenery. 
However,  rivers  with  considerable  suspended  load 
quickly  block  the  intakes  and  form  dunes  which 
may  interfere  with  flow.  The  backwashing  proce- 
dure also  has  problems.  In  fast  flowing  rivers 
where  ice  growth  forms  on  nucleating  particles, 
the  bed  performance  is  greatly  reduced  both 
during  the  icing  season  and  afterwards  because  a 
blanket  of  gravel  is  deposited  on  the  intake. 
(Cassar-FRC) 
W81-05332 


THE  CITY  OF  ATHENS'  WATER  SUPPLY 
SCHEME, 

Societe  du  Canal  de  Provence  det  d'Amenagement 
de  la  Region  Provencale  le  Tholonet,  Aix-en  Pro- 
vence (France). 
J.  Lefebvre,  and  R-J.  Chauvet. 
Aqua,  No  6,  p  14-15,  17-19,  1980.  2  Fig. 

Descriptors:  ♦Water  conveyance,  ♦Canal  construc- 
tion, ♦Siphons,  ♦Tunnel  construction,  ♦Athens, 
Greece,  Mountains,  Construction,  Mornos  Dam, 
Remote  control.  Water  supply. 

A  new  water  supply  scheme  for  Athens,  Greece, 
population  three  million,  was  inaugurated  Novem- 
ber 8,  1979.  An  important  feature  is  the  Mornos 
Dam,  built  150  km  west  of  the  city  and  connected 
to  a  new  water  treatment  plant  in  northern  Athens. 
The  conveyance  structure  covers  188  km  and  runs 
through  two  very  mountainous  zones  and  a  clayey 
plain.  There  are  70,840  meters  of  tunnels,  7,080 
meters  of  large  siphons,  66,150  meters  of  rein- 
forced rectangular  canals,  and  44,030  meters  of 
standard  trapeze  shaped  canals.  The  dynamic  regu- 
lation system  safely  controls  the  water  conveyance 
operation.  It  consists  of  a  computerized  central 
water  management  procedure  with  remote  control 
loop  network  and  remote  controlled  monitoring 
devices.  (Cassar-FRC) 
W81-05350 


8B.  Hydraulics 


IMPINGING  JETS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
R.  L.  George. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-227902, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Report  REC-ERC-80-8,  December,  1980.  17  p,  11 
Fig,  2  Tab,  9  Ref. 

Descriptors:  ♦Jets,  ♦Energy  dissipation,  ♦Hydrau- 
lic models,  ♦Plunge  basins,  Model  studies,  Hydrau- 
lic design,  Tailwater,  Stilling  basins,  Basins. 

A  plunge  basin  can  provide  a  simple,  economical 
method  of  dissipating  the  energy  from  falling  jets. 
The  jet  enters  the  pool  and  its  energy  is  dissipated 
by  shearing  action  with  the  surrounding  water  and 
with  the  boundaries  of  the  basin.  The  forces  cre- 
ated by  the  jets  must  be  known  so  that  structures 
can  be  designed  properly  to  withstand  these  forces. 
These  forces  depend  on  the  total  head  available, 
the  tailwater  depth,  the  angle  of  entry  into  the 
basin,  the  size  and  shape  of  the  basin,  and  the 
compactness  of  the  jet.  Results  of  several  small- 
scale  model  studies  with  and  without  water  cush- 
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ions  were  studied.  Pressures  at  the  boundaries  of  a 
basin  were  equal  to  the  full  stagnation  pressure  if 
the  depth  of  the  cushion  was  less  than  the  depth  of 
flow  establishment.  Beyond  this  depth  boundary, 
pressures  decrease  rapidly  as  the  depth  of  the 
water  cushion  increases.  Most  of  the  studies  also 
show  that  the  pressure  decays  nearly  exponentially 
as  the  radial  distance  from  the  point  of  impact 
increases.  Several  of  the  empirical  criteria  are  sum- 
marized and  compared  with  results  from  labora- 
tory model  tests.  The  comparison  shows  that  the 
criteria  selected  give  similar  values  to  the  results  of 
the  model  tests.  (Moore-SRC) 
W8 1-05041 


WAVE  FORCES  ON  RIGID  PIPES  USING 
OCEAN  TEST  DATA, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

R.  A.  Grace,  and  G.  T.  Y.  Zee. 
Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WW2,  p  71-92,  May, 
1981.  8  Fig,  15  Tab,  14  Ref 

Descriptors:  *Wave  action,  *Pipes,  *Ocean  waves, 
■Flow,  Conveyance  structures.  Experimental  data. 
Wave  velocity.  Hydraulic  design,  'Hawaii,  Coastal 
waters. 

A  four-year  experiment  was  conducted  in  Hawai- 
ian waters  to  examine  the  effects  of  wave  forces  on 
a  test  pipe  mounted  on  the  sea  floor  in  37  ft  of 
water.  There  were  four  separate  angles  between 
the  wave  fronts  and  the  pipe:  0  deg,  15  deg,  35 
deg,  and  52  deg.  Measurements  were  made  of  the 
wave-induced  water  motion  near  the  test  structure 
and  of  horizontal  and  vertical  forces  on  an  instru- 
mented portion  of  the  test  pipe.  Information  was 
derived  on  horizontal  inertia  coefficients  using  in- 
stantaneous force  values  at  times  of  zero  velocity. 
These  were  found  to  correspond  closely  with  ideal 
flow  predictions.  Peak  forces  are  the  primary  con- 
cern of  this  phase  of  the  study,  and  maximum  force 
coefficients  were  obtained  by  normalizing  peak 
forces  as  for  drag  coefficients.  Effects  of  changes 
in  the  wave-pipe  angle  and  period  parameter  on 
the  horizontal  and  vertical  maximum  force  coeffi- 
cients were  examined  for  both  mean-value  and 
extreme-value  forms  of  the  data.  Also,  a  simulated 
submarine  pipe  design  problem  is  presented  which 
applies  the  experimental  results.  (Small-FRC) 
W8 1-05095 


VARIATION  OF  KARMAN  CONSTANT  IN 
SEDIMENT-LADEN  FLOW, 

Tianjin  Univ.  (China).  Dept.  of  Hydraulic  Engi- 
neering. 
S.  Wang. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY4,  p  407-417,  April,  1981.  5  Fig,  1  Tab,  17 
Ref 

Descriptors:  Channel  flow,  *Sediment  load, 
'Mathematical  studies.  Energy,  Flow,  Hydrology, 
'Open-channel  flow.  Sediment  transport. 

A  formula  was  derived  for  calculating  the  Karman 
constant  in  the  region  of  main  flow  in  an  open 
channel  carrying  a  sediment  load.  The  formula  is 
based  on  the  energy  balance  in  a  movable  bed 
model  without  suspended  load  and  on  the  princi- 
ples of  effective  power  of  suspended  load.  The 
equation  is  verified  reasonably  well  with  some  field 
and  laboratory  data.  The  bottom  regime  of  stream 
flow  had  a  greater  influence  on  the  Karman  con- 
stant than  did  the  characteristics  of  the  suspended 
load.  The  standard  deviation  of  the  formula  is  plus 
or  minus  0.025.  (Small-FRC) 
W81-05238 


MUSKINGUM  METHOD  REVISITED, 

Polish    Academy   of  Sciences,    Warsaw.    Inst,   of 

Geophysics. 

W.  Strupczewski,  and  Z.  Kundzewicz. 

Journal  of  Hydrology,  Vol  48,  No  3/4,  p  327-342, 

November,  1980.  6  Fig,  10  Ref 


Descriptors:  'Open-channel  flow,  'Mathematical 
studies,  'Hydrodynamics,  Mathematical  equations, 
Mathematical  models,  Flow  characteristics. 

The  Muskingum  method  is  one  of  the  most  popular 
approaches  to  the  mathematical  description  of  the 
process  of  open-channel  flow.  The  method,  which 
belongs  to  the  class  of  two-parameter  linear  con- 
ceptual models,  can  be  developed  by  means  of  a 
crude  simplification  of  hydrodynamic  equations  of 
flow.  This  paper  examines  the  interpretation  of  the 
nature  and  the  range  of  variability  of  the  parameter 
X  of  the  Muskingum  model.  The  study  utilizes  a 
systems  approach;  matching  impulse  responses  of 
the  Muskingum  model  and  of  the  linear  dynamic 
wave  model;  and  analysis  of  the  nonlinear  storage 
equation  developed  for  uniform  channels  with  rec- 
tangular cross-section  under  assumption  of  (1)  a 
common  looped  rating  curve  for  both  input  and 
output  from  the  reach  and  (2)  linear  changes  of 
water  table  along  the  reach.  The  range  of  variabil- 
ity of  the  parameter  x  has  been  proved  to  extend 
from  infinity  to  0.5.  The  dependence  of  this  param- 
eter upon  the  physical  characteristics  of  the  sys- 
tems and  flow  variables  has  been  examined.  A 
determination  has  been  made  of  the  length  of  the 
characteristic  reach  for  the  Muskingum  method 
and  the  corresponding  range  of  values  of  the  pa- 
rameter X.  The  effect  of  the  influence  of  the  delay 
existing  in  the  physical  system  upon  the  value  of 
the  parameter  x  has  been  examined.  An  analysis  of 
the  dependence  of  parameters  of  the  Muskingum 
method  upon  the  inflow  and  outflow  rate  has  been 
performed  based  on  the  nonlinear  storage  equation. 
(Carroll-FRC) 
W8 1-05254 


HYDRAULICS  OF  CHANNELS  WITH  FLOOD- 
PLAINS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

N.  Rajaratnam,  and  R.  Ahmadi. 
Journal  of  Hydraulic  Research,  Vol  19,  No  1,  p  43- 
60,  1981.  12  Fig,  1  Tab,  2 1  Ref 

Descriptors:  'Flow  channels,  'Flood  plains, 
'River  flow.  Shear  stress.  Flow  characteristics. 
Hydraulics,  Hydraulic  properties.  Mathematical 
equations. 

When  the  depth  of  flow  in  rivers  with  fiood-plains 
exceeds  the  depth  of  the  main  channel,  the  flood- 
plains  carry  a  part  of  the  total  discharge.  The 
results  of  a  previous  exploratory  study  of  the  ef- 
fects of  the  interaction  between  the  flow  in  the 
main  channel  and  the  flood-plain  were  limited  be- 
cause of  the  narrowness  of  the  channel  studied. 
The  present  study  extends  the  previous  research  by 
removing  the  restriction  on  width,  presenting  the 
general  structure  of  the  flow  and  its  characteristics 
in  a  form  applicable  to  the  analysis  of  simple 
practical  flows,  and  considering  the  nature  of  the 
mixing  region  between  the  main  channel  and  the 
flood-plain  and  the  effects  exerted  by  the  bed  of 
the  flood-plain  on  the  mixing  region.  The  interac- 
tion has  been  studied  for  the  condition  in  which 
the  main  channel  is  wide  enough  to  have  at  least  a 
narrow  width  in  its  middle  in  which  the  flow  is  not 
affected  to  any  noticeable  extent  by  the  momentum 
transfer  to  the  flood-plain.  The  region  affected  by 
the  interaction  between  the  flow  in  the  main  chan- 
nel and  that  in  the  flood-plain  has  been  shown  to 
resemble  a  shear  layer,  with  some  control  excer- 
ised  by  the  bed  shear  stress.  The  length  scales  of 
the  interaction  region,  as  well  as  the  reduction  and 
increase  in  bed  shear  stress  in  the  main  channel  and 
in  the  flood-plain,  respectively,  in  dimensionless 
forms,  have  been  correlated  with  the  ratio  of  the 
flow  depths  in  the  main  channel  and  in  the  flood- 
plain.  While  the  mixing  layer  located  on  the  flood- 
plain  appears  to  be  more  complicated  than  the 
shear  layer  between  two  deep,  uniform  streams  of 
different  velocities,  the  mixing  region  located  in 
the  main  channel  appears  to  possess  a  somewhat 
simpler  structure,  at  least  over  part  of  its  width. 
(Carroll-FRC) 
W81-05259 


UNSTABLE    TURBULENT    FLOW    IN    OPEN 
CHANNELS. 


Louvain  Univ.  (Belgium).  Dept.  of  Civil  Engineer- 
ing. 

J.  E.  Berlamont,  and  N.  Vanderstappen. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY4,  p  427-449,  April,  1981.  12  Fig,  22  Ref. 

Descriptors:  'Turbulent  flow,  'Channel  flow, 
'Froude  number,  Reynolds  number.  Mathematical 
studies.  Experimental  data.  Hydrology. 

In  the  determination  of  the  friction  factor  for  tur- 
bulent flow  in  rectangular  open  channels,  some 
engineers  feel  that  the  Froude  number  affects  the 
value  of  the  friction  factor,  which  others  feel  it 
may  not  be  an  important  parameter  after  all.  Here, 
the  critical  Froude  number  was  theoretically  de- 
rived. Given  a  value  of  the  Reynolds  number,  the 
flow  for  the  Froude  number  above  the  critical 
value  became  unstable  with  the  appearance  of  roll 
waves.  The  instability  of  the  Froude  number  in  the 
White-Colebrook  friction  formula  was  a  function 
of  the  shape  of  the  velocity  profile,  the  Reynolds 
number  and  the  relative  channel  roughness,  the 
wave  length  of  the  initial  disturbance  wave,  and 
the  channel  width.  Using  the  formula  by  Rouse, 
the  influence  of  the  Froude  number  on  the  value  of 
the  friction  factor  for  unstable  turbulent  flow  in 
both  smooth  and  rough  channels  can  be  calculated. 
The  coefficients  in  this  formula  are  functions  of  the 
channel  width.  Thus,  engineers  using  wide  chan- 
nels in  previous  studies  did  not  appreciate  the 
influence  of  the  Froude  number.  (Small-FRC) 
W8 1-05262 


PERFORMANCE  OF  BAFFLED  CHUTE  WITH 
90  DEGREE  BEND. 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

D.  T.  Higgins. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY4,  p  419-426,  April,   1981.  7  Fig,  2  Ref 

Descriptors:    'Performance   evaluation,    'Chutes, 
'Baffles,  Spillway  trough.  Flow,  Scour,  Hydraulic 

structures.  Hydraulic  geometry. 

Performance  of  a  baffled  chute,  a  spillway-type 
structure  that  carries  water  to  lower  elevations 
with  relatively  low  terminal  velocity  and  requires 
no  stilling  basin,  was  evaluated  to  assist  design 
engineers.  A  model  was  developed  of  a  baffled 
chute  with  a  90  degree  bend  which  includes:  a 
reach  of  approach  channel,  an  upper  chute,  a  bend, 
a  lower  chute,  and  a  reach  of  outlet  channel.  The 
test  program  was  limited  to  examining  scour 
depths  as  a  function  of  bend  geometry.  The  model 
was  operated  for  30  minutes,  drained,  and  the 
scoured  area  marked  with  contour  lines  at  1  foot 
intervals.  The  effect  of  bend  on  scour  was  to  make 
it  deeper  and  asymmetric  with  respect  to  the  lower 
chute  centerline.  A  simple,  square  90  deg  bend  in  a 
standard  baffled  chute  carrying  40  cfs/ft  increased 
the  scour  depth  0.5  ft  in  a  12-ft  wide  chute,  and  2.3 
ft  in  a  24-ft  wide  chute.  The  additional  scour  below 
the  24-ft  chute  may  be  eliminated  by  placing  guide 
vanes  in  the  bend  or  by  lowering  the  bend  floor. 
Splash  beyond  the  bend  and  lower  chute  walls 
may  make  slope  protection  necessary.  At  least  for 
flow  rates  up  to  40  cfs/ft,  there  is  no  important 
reason  based  on  performance  why  a  designer 
should  not  consider  a  baffled  chute  with  a  bend. 
(Small-FRC) 
W8 1-05263 


SELF-FORMED  STRAIGHT  CHANNELS  IN 
SANDY  BEDS. 

Saitama  Univ.,  Urawa  (Japan).  Dept.  of  Founda- 
tion Engineering. 
S.  Ikeda. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  197, 
No  HY4,  p  389-406,  April,  1981.  14  Fig,  1  Tab,  16 
Ref 

Descriptors:  'Channel  flow,  'Sand,  'River  flow, 
Mass  transfer.  Flow,  Mathematical  studies.  Water 
currents.  Rivers,  Hydrology,  Sediments,  'Channel 
morphology. 
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The  process  of  widening  and  hydraulic  character- 
istics of  self-formed  straight  channels  with  nonco- 
hesive  sands  were  studied  in  two  laboratory  flumes 
which  were  different  in  size.  The  effects  of  distur- 
bances such  as  ripples,  dunes,  and  meanders  were 
excluded  by  conducting  the  experiments  in  ideal- 
ized conditions.  Corresponding  to  a  combination  of 
the  hydraulic  variables,  a  stable  channel  which 
allowed  bed-load  transport  in  the  central  bed 
region  existed.  The  transverse  bed  shapes  in  equi- 
librium had  a  universal  form  in  the  side-bank 
region  regardleess  of  the  initial  shape,  the  dis- 
charge, and  the  sand  diameter.  The  side-bank 
region  kept  the  universal  shape  also  in  the  widen- 
ing process  and  was  described  by  an  exponential 
function.  Equilibrium  depth  and  width  were  found 
to  depend  on  slope  and  bed  materials  as  well  as 
discharge.  Secondary  currents  affected  the  local 
features  of  the  self-formed  straight  channels,  but 
seemed  to  have  no  influence  on  the  general  fea- 
tures such  as  the  equilibrium  depth  or  width.  A 
crude  theoretical  argument  on  the  secondary  cur- 
rents was  derived  based  on  the  Reynolds  equations 
of  motion.  (Small-FRC) 
W81-05264 


ONE  TECHNIQUE  FOR  ESTIMATING 
INFLOW  WITH  SURCHARGE  CONDITIONS. 

RJN   Environmental   Associates,    Inc.,   Wheaton, 

XL. 

R.  J.  Nogaj,  and  A.  J.  Hollenbeck. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  4,  p  491-496,  April,  1981.  3  Fig,  5  Tab, 

2Ref 

Descriptors:  'Infiltration  coefficient,  'Rainfall  in- 
tensity, 'Sewer  systems,  Storm  runoff.  Pipe  flow. 
Rehabilitation,  Peak  inflow. 

A  method  for  estimating  peak  inflow  in  a  separate 
sanitary  sewer  system  is  based  on  the  relationship 
between  measured  inflow  at  partial  pipe  flow  and 
rainfall  intensity.  This  relationship  is  used  to  esti- 
mate peak  inflow  caused  by  any  rainfall  event. 
Statistical  correlation  between  peak  inflow  and 
rainfall  intensity  produces  an  exponential  relation- 
ship, strongest  when  a  storm  duration  period  of 
less  than  120  mm  is  used  for  determination  of 
corresponding  rainfall  intensity.  The  inflow  coeffi- 
cient is  used  for  determination  of  corresponding 
rainfall  intensity.  The  inflow  coefficient  is  smallest 
(0.3-0.6)  for  the  inflow  sources  least  sensitive  to 
changes  in  rainfall  intensity:  foundation  drains,  un- 
sealed sanitary  sumps,  defective  service  laterals, 
and  indirect  connections  with  storm  sewers.  More 
sensitive  (0.6-1.2)  were  low  lying  manhole  covers, 
storm  sumps,  manhole  frame  seals,  and  combina- 
tion of  direct  and  indirect  connections  with  storm 
sewers.  Highly  sensitive  (1.2-2.0)  were  down- 
spouts, direct  connections  width  storm  sewers,  and 
open  low  lying  service  lateral  cleanouts.  This  tech- 
nique can  be  used  to  avoid  underestimating  peak 
inflow  and  total  flow  to  produce  a  more  effective 
sewer  system  rehabilitation  program,  (Cassar- 
FRC) 
W8 1-05277 


ON    SUBSURFACE    DRAINAGE    OF    TRAN- 
SIENT RECHARGE, 

National  Geophysical  Research  Inst.  Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  4B. 
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SEPARATED  FLOW  THROUGH  LARGE 
SUDDEN  EXPANSIONS, 

Baroda  Univ.  (India).  Dept.  of  Civil  Engineering. 

P.  R.  Mehta. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY4,  p  451-460,  April,  1981.  11  Fig,  1  Tab,  7 

Ref 

Descriptors:  'Stratified  flow,  'Closed-conduit 
flow,  'Turbulent  flow.  Flow,  Experimental  data. 
Hydrology. 

Experimental  findings  on  separated  flow  through 
large  sudden  expansions  are  presented  for  rectan- 
gular ducts  with  expansion  ratios  of  2.0  and  3.0. 


These  results  can  be  used  to  predict  more  accurate- 
ly the  behavior  of  flows  through  large  sudden 
rectangular  expansions.  The  expansion  ratio  was 
found  to  affect  all  the  important  parameters  of  the 
flow  field.  With  an  increase  in  the  expansion  ratio, 
the  reattachment  lengths  decreased  for  the  short 
stall  region  and  increased  for  the  long  stall  region. 
For  larger  expansion  ratios,  the  flow  patterns  and 
characteristics  for  type  1  and  type  2  flow  were 
mirror  images  of  each  other.  The  rate  of  develop- 
ment of  the  peak  values  of  turbulence  and  the  rate 
of  its  decay  were  higher  for  larger  expansion 
ratios.  The  Reynolds  number  did  not  influence  the 
flow  patterns.  The  results  can  be  useful  in  design- 
ing devices  in  which  high  rates  of  natural  mixing 
are  desired,  such  as  chlorine  and  alum  injecting 
devices  in  water  works.  Also,  a  suitable  mathemat- 
ical model  could  be  constructed  using  these  results. 
(Small-FRC) 
W81-05316 


REQUIRED  HEAD  LOSS  OVER  LONG- 
THROATED  FLUMES, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
M.  G.  Bos,  and  Y.  Reinink. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  87-102,  March,  1981,  9 
Fig,  4  Tab,  8  Ref 

Descriptors:  'Channel  flow,  'Flow  measurement, 
'Flumes,  Discharge  coefficient.  Discharge  mea- 
surement.  Downstream,   Energy   loss,   Irrigation, 

Trapezoidal  long-throated  flumes  were  evaluated 
in  the  laboratory  as  a  method  of  measuring  channel 
flow.  The  throat  section  was  fitted  with  three 
entrance  and  downstream  transitions.  Series  A  tests 
used  a  concrete  entrance  transition,  the  bottom  of 
which  converged  1  to  2  and  the  sides,  1  to  1,5, 
Two  downstream  transitions  had  angles  of  diver- 
gence 1:0  and  1:6,  Series  B  tests  had  a  bottom  slope 
1:3  and  side  slope  1:2.25.  Series  C  used  a  flat- 
bottomed  flume.  Conclusions  were:  (1)  down- 
stream transitions  with  a  ratio  of  expansion  of  1:1, 
1:2,  and  1:4  raise  the  the  modular  limit  only  slight- 
ly, (2)  flat-bottomed  flumes  have  a  higher  modular 
limit  than  flumes  with  an  elevated  throat,  and  (3)  a 
downstream  transition  with  1:6  ratio  improves  the 
modular  limit  significantly  in  a  flume  with  elevated 
throat,  and  an  expansion  only  slightly  improves  the 
modular  limit  in  a  flat-bottomed  flume.  (Cassar- 
FRC) 
W81-05317 


HYDRAULIC  DESIGN  OF  FLOW  DISTRIBU- 
TION CHANNELS  (DISCUSSION), 

West  Virginia  Coll.  of  Graduate  Studies,  Institute. 
C.  L.  Swanson. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE2,  p  432-433,  April, 
1981.  1  Tab. 

Descriptors:  'Hydraulic  design,  'Flow  channels, 
'Orifice  flow.  Hydraulic  engineering,  Froude 
number.  Flow  rates,  Suspended  solids.  Weirs. 

Observations  of  a  rectangular  sedimentation  tank 
design  where  the  flow  entered  through  the  center 
ports  and  recirculated  back  through  the  ports  at 
the  sides  of  the  tank  led  to  the  development  of  a 
method  of  hydraulic  design  of  flow  distribution 
channels.  Approximate  methods  are  presented  for 
solving  the  Camp  and  Graber  equation  for  orifices. 
A  step  method  can  be  used  to  estimate  the  head 
and  flow  at  other  weirs  once  the  flow  and  average 
head  at  Weir  6  have  been  estimated.  The  Froude 
number  is  not  considered,  but  this  appears  to  com- 
pensate for  the  errors  introduced  by  the  step 
method.  A  flow  distribution  method  that  has  good 
application  for  flow  containing  suspended  solids  is 
a  rectangular  opening  extending  the  full  depth  of 
the  channel  with  tank  water  surface  elevation  es- 
tablished so  critical  depth  occurs  at  all  flow  rates. 
(See  W80-05947).  (Small-FRC) 
W8 1-05324 
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RELIABILITY  OF  IRRIGATION  SYSTEMS, 

Grundfos  A/S  (Denmark). 

M.  Ellegaard, 

Aqua,  No  1,  p  28,  30-31,  1981,  2  Fig, 

Descriptors:  'Irrigation  design,  'Developing  coun- 
tries, 'Electrical  equipment.  Irrigation  engineering, 
Performance  evaluation.  Pumps,  Irrigation  sys- 
tems. 

In  the  past,  irrigation  efforts  in  developing  coun- 
tries have  concentrated  on  areas  surrounding  natu- 
ral occurrences  of  water,  where  the  water  could  be 
pumped  and  distributed  with  very  primitive  aids. 
However,  more  sophisticated  methods  are  required 
to  convert  deserts  to  arable  land.  Not  only  are 
electrical  pumps  absolutely  necessary  to  draw 
water  from  the  deep  water  table,  but  distribution 
must  be  accomplished  through  pipe  systems,  irriga- 
tion machines,  or  sprinklers.  Several  points  should 
rule  the  selection  and  provision  of  irrigation  sys- 
tems in  developing  countries.  The  maintenance  and 
repair  costs  of  the  irrigation  system  should  be  kept 
as  low  as  possible  by  paying  special  attention  to 
both  construction  quality  and  materials  selection. 
The  irrigation  system  should  be  sturdy,  simple,  and 
easy  to  operate.  The  reliability  of  the  system  is 
especially  important  in  these  areas,  where  a  few 
days  without  irrigation  can  resuh  in  substantial 
crop  losses.  The  system  must  be  able  to  operate 
independently  of  any  public  electricity  supply 
system.  The  whole  irrigation  system  should  be 
bought  from  one  supplier  in  order  to  ensure  that 
the  system  is  designed  and  engineered  for  the 
particular  situation  and  to  permit  all  subsequent 
problems  to  be  directed  to  one  supplier.  The  sup- 
plier should  take  full  responsibility  for  training 
local  users  and  service  personnel,  supervision  of 
the  installation  and  start-up  of  the  system,  and 
providing  a  guarantee  for  the  installed  system  as  a 
whole.  Some  technical  details  with  respect  to 
pumps,  prime  movers,  automatic  control  equip- 
ment, and  distribution  of  water  to  the  fields  are 
discussed.  (Carroll-FRC) 
W81-05239 


TRICKLE  IRRIGATION:  EMITTER  CLOG- 
GING AND  OTHER  FLOW  PROBLEMS, 

Science  and  Education  Administration,  Phoenix, 

AZ.  Water  Conservation  Lab. 

R.  G.  Gilbert,  F.  S.  Nakayama,  D.  A.  Bucks,  and 

O.  F.  French. 

Agricultural  Water  Management,  Vol  3,  No  3,  p 

159-178,  1980/1981.  7  Fig,  7  Tab,  17  Ref 

Descriptors:  'Trickle  irrigation,  'Flow  character- 
istics, 'Clogging,  Flow  rates.  Irrigation,  Agricul- 
ture, Arizona,  Water  treatment.  Filtration,  Chemi- 
cal treatment.  Suspended  solids.  Water  convey- 
ance. 

Emitter  clogging  is  the  greatest  problem  of  the 
trickle  irrigation  systems  which  are  used  to  deliver 
water  to  row  and  tree  crops,  A  comprehensive 
four-year  study  was  conducted  to  develop  water 
treatment  methods  for  preventing  emitter  clogging 
and  maintaining  long-term  operation  of  the  trickle 
irrigation  system  under  actual  field  conditions.  The 
study  evaluated  eight  trickle  emitter  systems  in 
combination  with  six  water  treatments  using  Colo- 
rado River  water  in  southwestern  Arizona,  Emit- 
ter clogging  was  found  to  be  related  to  emitter 
design  and  to  the  degree  of  filtration  treatments  of 
the  river  water.  Only  the  long-path,  spiral- 
grooved,  manual  flush  emitter  design  performed 
efficiently  with  only  screen  filtration.  Although  the 
expandable  diaphragm  emitter  never  developed 
clogging  problems,  it  failed  because  of  increased 
flow  rates  caused  by  eight  reactions  with  the 
chemically  conditioned  water  or  physical  and  bio- 
logical decomposition  of  the  flexible  rubber  dia- 
phragm. The  automatic  flushing  emitters  were 
most  susceptible  to  malfunction  and  clogging  prob- 
lems, especially  if  they  were  not  installed  verticaly 
on  the  lateral  lines.  For  emitters  unaffected  by 
material  deterioration,  the  continuous  acid  treat- 
ment alone  was  just  as  effective  in  reducing  emitter 
clogging  as  a  combination  of  continuous  or  inter- 
mittent chlorine  and  acid  treatments.  The  domi- 
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nant  cause  of  emitter  clogging  and  flow  reduction 
was  physical  factors.  The  combined  development 
of  biological  and  chemical  deposits  was  the 
second,  relatively  minor,  cause  of  these  problems. 
The  major  physical  factors  involved  were  sand 
grains  and  plastic  particles.  Care  should  be  taken  to 
avoid  the  introduction  of  these  particles  into  the 
lines  during  installation  and  repair.  (Carroll-FRC) 
W81-05253 


THE  DECADE--A  MANUFACTURERS  VIEW, 

Grundfos  A/S  (Denmark). 

S.  Noregaard. 

Aqua,  No  1,  p  27-28,  1981.  2  Fig. 

Descriptors:  'Developing  countries,  *Pumps,  *Me- 
chanical  equipment.  Electrical  equipment,  *Hy- 
draulic  equipment.  Needs  assessment.  Training,  In- 
ternational hydrological  decade. 

The  United  Nations'  Water  Supply  and  Sanitation 
Decade  will  stimulate  international  funding  organi- 
zations to  make  investments  to  improve  the  avail- 
ability of  potable  water  in  developing  countries 
during  the  1980s.  A  substantial  part  of  this  invest- 
ment will  go  to  small  communities  in  rural  areas 
where  ground  water  is  the  only  available  water 
source.  These  funds  should  be  spent  with  emphasis 
on  both  the  immediate  and  the  future  needs  of  each 
individual  society.  Manufacturers  must  provide 
only  equipment  of  the  highest  possible  standard  of 
workmanship,  durability,  and  reliability  in  service. 
Under  tropical  conditions,  a  break  of  even  a  few 
days  in  irrigation  could  result  in  substantial  crop 
damage.  Consultants  and  suppliers  must  accept  re- 
sponsibility for  specifying  systems  which  can  oper- 
ate within  the  capabilities  of  the  society  which 
they  will  serve,  but  which  also  provide  room  for 
growth.  Hand  operated  pumps,  for  instance,  pro- 
vide no  room  for  further  development,  while  an 
electrically  operated  or  diesel  driven  submersible 
pump  provides  the  basis  of  a  system  which  could 
later  be  extended  to  provide  water  for  irrigation  or 
for  industry.  Education  and  training  provide  the 
real  key  to  the  long-term  success  of  the  Decade. 
Training  programs,  including  both  training  within 
the  manufacturing  plant  and  on-site  training  when 
equipment  is  installed,  must  be  adjusted  to  meet  the 
particular  needs  and  wishes  of  the  countries  in- 
volved. Training  programs  should  combine  the  use 
of  pictorial  materials  containing  a  minimum  of  text 
with  practical  hands-on  experience.  (Carroll-FRC) 
W81-05336 


phosphorus-fly  ash  content  was  a  minimum  of  20% 
by  weight.  While  the  synthetic  form  of  natural 
hectorite  clay  or  bentonite  clay  is  usually  used,  low 
liquid  limit  clays  such  as  ball  clay  give  fairly  good 
results.  Ball  clays  have  worked  particularly  well 
when  mixed  with  seawater  and  the  grout  has  been 
pumpable  up  to  100  m.  Clay-phosphorus-fly  ash- 
cement  mixes  are  a  considerable  improvement  over 
ordinary  cement  grouts.  (Small-FRC) 
W81-05314 


8D.  Soil  Mechanics 


ROLE  OF  TRENCH  BACKFILL  IN  SUBSUR- 
FACE DRAINAGE-A  REVIEW. 

Department  of  Agriculture,  Columbus,  OH,  Soil 
Drainage  Research  Unit. 
For  primary  bibliographic  entry  see  Field  4A. 
W8 1-05 126 
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THE  USE  OF  CLAY-CEMENT  FLY-ASH  DE- 
FORMABLE  BACKFILL  GROUTS  FOR  SEWER 
TUNNELS, 

R.  G.  H.  Boyes. 

Water  Services,  Vol  84.  No  1013,  p  413-414,  417, 

July,  1980.  3Fig,  4Ref. 

Descriptors:  *Grouting,  *Mortar,  'Maintenance, 
Sewer  systems.  Cements,  Sewerage,  Clays,  Fly 
ash. 

A  deformable  backfill  grout  for  sewer  tunnels  was 
developed  using  a  synthetic  clay,  cement,  fly-ash, 
and  water.  The  mix  was  eventually  factory  pro- 
duced and  used  successfully  in  several  London 
tunnels.  Tests  and  data  from  a  variety  of  sources 
indicate  that  with  neat  cement  mortar  mixes  the 
compressive  strength  lies  at  a  value  8  to  10  times 
the  tensile  strength.  This  strength  ratio  then  de- 
creases with  an  increase  in  the  clay  proportion 
until  the  cement:clay  ratio  is  3:1  and  compressive 
strength  is  about  3  times  tensile  strength.  When 
using  cement  mixes  with  phosphorus-fly  ash  addi- 
tions, sedimentation  was  decreased  provided  the 
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PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Office  of  Water  Research  and  Technology 

U.S.  Department  of  the  Interior 

Washington,  D.C.    20240 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 
2A.  General 


OVERLAND  FLOW  FROM  TIME-DISTRIBUT- 
ED RAINFALL, 

Science  and  Education  Administration,  Columbia, 
MO.  North  Central  Watershed  Research  Center. 
A.  T.  Hjelmfelt  Jr. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107. 
No  HY2,  p  227-238,  February,  1981.  5  Fig,  15  Ref. 

Descriptors:  'Rainfall-runoff  relationships, 
•Runoff,  "Overland  flow.  Hydrology,  Peak  Dis- 
charge, Mathematical  studies.  Storms,  Watersheds. 

The  influence  of  time  distribution  of  rainfall  on 
peak  discharge  was  determined.  Contrary  to  the 
ususd  design  procedures  which  use  rainfall  of  con- 
stant intensity  for  a  duration  equal  to  the  time  to 
equilibrium,  this  analysis  indicates  that  the  peak 
discharge  at  the  design  condition  will  be  slightly 
greater  for  rainfall  of  constant  intensity  than  for 
rainfall  with  a  thunderstorm  time  distribution.  Dif- 
ficulty in  estimating  this  time  parameter  limits  any 
value  in  considering  the  time  distribution  of  rainfall 
in  design  application.  The  constant  intensity  ap- 
proximation applies  to  rainfall  durations  equal  to 
the  time  to  equilibrium  or  less.  However,  as  the 
relative  duration  increases,  the  approximation  be- 
comes less  valid.  Therefore,  underdesign  can  result 
from  errors  in  the  value  for  time  to  equilibrium. 
(Cassar-FRC) 
W81-05470 


STORMWATER  POLLUTANT  LOAD-RUNOFF 
RELATIONSHIPS, 

Rice  Univ.,  Houston,  TX. 

P.  B.  Bedient,  J.  L.  Lambert,  and  N.  K.  Springer. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  9,  p  2396-2404,  September,  1980.  5  Fig, 
6  Tab,  17  Ref 

Descriptors:  Runoff,  *Urban  runoff,  'Rainfall- 
runoff  relationships,  'Storm  runoff,  'Storm 
wastewater.  Pollutants,  Model  studies,  Path  of  pol- 
lutants. Cities,  Hydrographs,  Water  pollution 
sources,  Houston,  Texas,  Mathematical  models. 

Results  from  a  comprehensive  storm  water  moni- 
toring program  at  four  sites  in  Houston,  Texas, 
show  correlations  between  total  storm  loads  and 
total  runoff  volume  between  peak  loads  and  peak 
streamflows.  Contrary  to  previous  studies  of  other 
urban  watersheds,  no  significant  correlation  was 
found  between  antecedent  days  without  rainfall 
and  observed  concentrations  or  total  loads,  prob- 
ably because  of  the  residential  character  and  mild 
slopes  in  the  region.  Total  storm  loads  were  pre- 
dicted using  known  hydrographs  and  the  exponen- 
tial washoff  equation.  Important  parameters  are  the 
initial  concentration,  exponential  decay  constant, 
and  peak  load  vs.  peak  runoff  relation.  Sampling 
frequency  depends  on  the  size  and  hydrologic  re- 
sponse of  the  watershed.  A  fully  developed  site 
should  be  sampled  every  15-30  min  on  the  rise  of 
the  hydrograph  and  less  on  the  recession.  Larger 
watersheds  can  be  sampled  every  half  hour  to  1 
hour  on  the  rise.  (Cassar-FRC) 
W81-05574 


DISSOLVED  OXYGEN  IN  STREAMS  AND 
RESERVOIRS, 

Tennessee  Valley  Authority,  Chattanooga. 

B.  R.  Kim,  and  R.  J.  Ruane. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1519- 

1528,  June,  1980.  93  Ref 

Descriptors:  'Dissolved  oxygen,  'Oxygen, 
'Streams,  'Reservoirs,  Monitoring,  'Water  qual- 
ity. Literature  review.  Runoff,  Surface  runoff, 
Water  pollution.  Nutrients,  'Model  studies.  Rivers, 
Biological  oxygen  demand.  Chemical  oxygen 
demand.  Nitrification,  Photosynthesis. 

A  review  of  recent  literature  on  dissolved  oxygen 
in  streams  focuses  on  general  subjects,  water  qual- 
ity models,  oxygen  demand,  and  oxygen  transfer. 
General  subjects  include  standards  for  streams  in 
general  and  for  specific  geographical  locations; 
design  and  comparison  of  sampling  and  monitoring 
methods;  pollution  from  surface  runoff;  water  qual- 
ity in  specified  streams  and  reservoirs;  responses  of 
lakes  and  streams  to  waste,  nutrients,  and  hydraulic 
loading;  and  improvement  in  water  quality  in  spe- 
cific lakes  as  a  result  of  reducing  waste  loads. 
Many  water  quality  models  have  been  derived: 
runoff  models,  river  models,  reservoir  models,  and 
planning  models.  Oxygen  demand  studies  included 
investigations  of  nitrification,  effects  of  photosyn- 
thesis on  dissolved  oxygen,  and  measurement  of 
biological  oxygen  demand  and  dissolved  oxygen. 
Oxygen  transfer  study  projects  included  a  mea- 
surement of  stream  reaeration  coefficients  using  a 
hydrocarbon  tracer  and  a  conservative  tracer.  The 
investigation  of  destratification  processes  using  air 
injection  at  the  bottom  of  a  thermally  stratified 
lake  or  reservoir  indicated  the  importance  of  the 
number  of  injection  points  used.  Laboratory  stud- 
ies concerned  the  aeration  efficiency  of  a  diffuser, 
and  indicated  that  efficiency  increased  with  in- 
creasing cross  flow  velocity  and  describing  air 
rate.  Most  channel  dams  and  weirs  in  northern 
Illinois  streams  were  found  to  affect  dissolved 
oxygen,  a  fact  which  should  be  taken  into  account 
in  water  quality  models.  (Cassar-FRC) 
W81-05558 


THE  ENRICHMENT  OF  SOIL  PHOSPHORUS 
IN  RUNOFF  SEDIMENTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-05561 


2E.  Streamflow  and  Runoff 


STREAM-TEMPERATURE  PATTERNS  OF 
THE  MUDDY  CREEK  BASIN,  ANNE  ARUN- 
DEL COUNTY,  MARYLAND, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-05394 


POTENTIAL  HAZARDS  FROM  FLOOD- 
FLOWS  IN  WILDROSE  CANYON,  DEATH 
VALLEY  NATIONAL  MONUMENT,  CALIFOR- 
NIA AND  NEVADA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
J.  R.  Crippen. 

Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $4.25  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-407,  June,  1981.  23  p,  18  Fig, 
4  Tab,  6  Ref 

Descriptors:  'Flood  flow.  Cloudbursts,  'Flash 
floods,  'Hazards,  Flood  damage.  Canyons,  Moun- 
tains, Flood  peak.  Flood  discharge,  'California, 
'Nevada,  Death  Valley  National  Monument,  Wil- 
drose  Canyon,  Panamint  Mountains. 

Wildrose  Canyon,  in  the  western  slopes  of  the 
Panamint  Mountains,  is  a  well-traveled  route  in 
Death  Valley  National  Monument  and  is  a  scenic 
area  often  visited  for  its  own  sake.  It  is  an  arid 
region  that  is  subject  to  flash  flooding.  Although 
such  flooding  is  infrequent,  when  it  occurs  in  the 
steep,  narrow  canyon  within  which  the  road  lies, 
the  flow  of  water  and  accompanying  debris  may  be 
hazardous  to  life  and  to  any  obstacle  in  its  path. 
Historical  records  of  amounts  of  rainfall  and  flood- 
flow  in  the  area  are  sparse,  but  data  from  the  basin 
and  from  similar  areas  in  the  desert  mountains  of 
southern  California  are  sufficient  to  provide  a  basis 
for  estimates  of  the  degree  of  hazard.  Potential 
hazards  from  floodflows  are  defined  for  Wildrose 
Canyon  and  its  nearby  approach  routes.  (USGS) 
W81-05403 


INVESTIGATION  OF  THE  HURST  COEFFI- 
CIENT AND  OPTIMIZATION  OF  ARMA 
MODELS  FOR  ANNUAL  RIVER  FLOWS, 

Purdue   Univ.,    Layfayette,    IN.    School   of  Civil 

Engineering. 

M.  Hashino,  and  J.  W.  Delleur. 


Technical  Report  No  CE-HSE-81-1,  January, 
1981.  96  p,  12  Fig,  22  Tab,  43  Ref. 

Descriptors:  'River  flow,  'Model  studies,  'Hurst 
coefficient.  Statistical  model,  Autoregressive 
moving  average.  Time  series  analysis,  Mathemat- 
ical studies. 

The  sources  of  high  values  of  the  Hurst  coefficient 
found  in  some  hydrologic  time  series  of  annual 
flows  is  investigated  and  a  search  procedure  is 
developed  for  the  optimal  autoregressive-moving 
average  (ARMA)  model  that  approximately  pre- 
serves such  values  of  the  Hurst  coefficient.  A 
stepwise  regressive  analysis  shows  that  the  Hurst 
coefficient  is  greatly  influenced  by  the  long  de- 
pendence structure  of  the  autocorrelation  function 
and  of  the  partial  autocorrelation  function  and  by 
the  length  of  the  series,  but  is  not  influenced  by  the 
coefficients  of  variation,  skewness  and  kurtosis. 
Among  the  140  time  series  analyzed,  51  had  a 
significant  change  in  the  mean  level  which  is  re- 
flected on  the  structure  of  the  autocorrelation  and 
partial  autcorrelation.  Eleven  series  were  used  in 
the  search  for  the  optimal  ARMA  model:  4  with 
mean  shift  and  high  Hurst  coefficient,  4  without 
mean  shift  and  high  Hurst  coefficient,  and  3  with 
low  Hurst  coefficient  and  no  mean  shift.  For  each 
of  the  eight  rivers  with  high  Hurst  coefficient 
(with  and  without  mean  shift),  3,000  synthetic  time 
series  were  generated  using  the  better  ARMA 
models,  and  the  probability  distribution  of  the 
Hurst  coefficient  was  obtained.  It  was  found  that 
the  models  chosen  from  the  Akaike  information 
criterion  and  the  coefficient  of  determination  pre- 
serve the  Hurst  coefficient,  provided  that  attention 
is  paid  to  the  whiteness  and  normality  of  the  re- 
siduals. 
W8 1-05437 


UNCERTAINTIES  RESULTING  FROM 
CHANGES  IN  RIVER  FORM, 

Geological  Survey,  Sacramento,  CA. 

D.  E.  Burkham. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY5,  p  593-610.  May,   1981.  4  Fig,  20  Ref. 

Descriptors:  'River  systems,  'Channeling,  Drain- 
age systems.  Sedimentation,  Hydraulics,  Flood 
flow,  'Alluvial  channels.  River  flow.  Drainage 
patterns,  Geology,  Channel  accretion,  Channel 
morphology. 

Hydrological  implications  and  uncertainties  are 
created  by  temporal  changes  in  alluvial-channel 
form  in  relatively  large  watersheds.  Historical  evi- 
dence of  river-form  changes  is  extensive.  Hydrolo- 
gic implications  and  uncertainties  arise  in  relation 
to  channel-form  changes  and  land  use,  flood  char- 
acteristics of  alluvial  streams,  and  hydrology  and 
sediment  yields  for  basins  in  the  Southwest. 
Changes  in  river  form  are  produced  by  processes 
involving  long-term  geologic  influences,  annual 
and  seasonal  fluctuations  in  the  water  and  sediment 
runoff,  and  artificial  influences  exerted  on  the  river 
by  man's  activities.  Rivers  in  arid  and  semi-arid 
regions  are  more  susceptible  to  major  changes  in 
form  than  those  in  more  humid  regions.  The  capa- 
bility to  determine  whether  a  river  is  susceptible  to 
such  change  or  when  such  a  change  might  occur 
does  not  exist  at  present.  The  origin  of  change  may 
be  local,  but  usually  the  causes  propagate  along 
alluvium-filled  valleys  to  other  parts  of  the  basin. 
As  the  laws  governing  sediment  transport  are  not 
completely  known,  an  adequate  accounting  of  the 
timing  and  discontinuities  of  processes  involved  in 
sedimentation  is  not  possible.  Channel-form 
changes  have  been  related  to  logging  in  the  up- 
lands of  the  redwood  forest  in  California,  over- 
grazing in  the  Southwest,  flood  routing,  frequency 
of  flooding  and  hydraulics  of  floods,  in-regime 
concepts,  and  surface  runoff,  groundwater  re- 
charge and  sediment  yields.  (Baker-FRC) 
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MATHEMATICAL    MODEL    OF    SHALLOW 
WATER  FLOW  OVER  POROUS  MEDIA, 

Middle  East  Technical  Univ.,  Ankara  (Turkey). 
Dept.  of  Civil  Engineering. 
A.  O.  Akan,  and  B.  C.  Yen. 
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Descriptors:  'Mathematical  models,  *Flow  mea- 
surement, 'Porous  media.  Surface  flow.  Surface 
runoff.  Groundwater  runoff.  Irrigation  design,  Sur- 
face-groundwater  relations. 

A  conjunctive  surface-subsurface  flow  model  was 
developed  for  shallow  water  flow  over  porous 
media.  Surface  flow  is  described  by  a  set  of  one- 
dimensional  dynamic  wave  equations,  while  sub- 
surface flow  is  assumed  to  be  two-dimensional, 
with  vertical  and  surface  flow  directions.  Saturated 
and  unsaturated  zones  are  considered.  The  model 
was  verified  by  comparing  the  numerical  results 
with  some  existing  analytical  solutions  and  limited 
available  experimental  results.  Several  engineering 
applications  for  the  model  are:  the  amount  of  sur- 
face runoff,  interflow,  and  groundwater  flow  re- 
sulting from  a  rainstorm;  hydraulics  of  some  sur- 
face irrigation  methods;  and  the  influence  of  the 
unsaturated  zone  on  free  surface  groundwater 
flow.  The  flexibility  and  generality  of  the  model 
allow  quantitative  studies  in  many  areas.  All  com- 
ponents of  the  system  being  modelled  are  in  dy- 
namic equilibrium,  satisfying  the  principles  of  con- 
tinuity and  momentum.  (Small-FRC) 
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THE  PROBLEM  OF  SPATIALLY  REPRESENT- 
ING LOW  STREAMFLOW, 

Sussex  Univ.,  Brighton  (England). 

For  primary  bibliographic  entry  see  Field  7C. 
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CONVERGING  FLOW  MODEL  APPLIED  TO 
URBAN  CATCHMENT, 

CH2M  Hill,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4C. 
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FLOOD  PREVENTION  IN  SIDCUP. 

Water  Services,  Vol  85,  No  1020,  p  70-71,  Febru- 
ary, 1981.  2  Fig. 

Descriptors:  'Flood  control,  'Sewer  systems, 
'England,  Outfalls,  Flood  protection.  Headwater 
control,  'Floodproofmg,  Flood  damage,  Floodwa- 
ter.  Water. 

An  outfall  chamber  was  sunk  to  an  existing  low 
level  concrete  sewer  16  meters  below  ground  level 
in  efforts  to  control  flooding  in  a  subcatchment 
near  the  Halfway  Street  in  Sidcup.  The  Thames 
Water  Authority  would  then  construct  the  sewer 
network  at  the  higher  level  and  under  a  separate 
contract.  Original  studies  indicated  that  the  shaft 
would  pass  through  clayey  silt,  influenced  by  a 
perched  water  table,  an  8  meter  layer  of  stiff  clay, 
a  gravel  band  and  a  layer  of  clayey  silty  sand, 
within  which  the  existing  sewer  was  constructed. 
Some  form  of  ground  treatment  was  needed.  Eight 
suggested  approaches  were  offered:  three  ground 
freezing  solutions,  three  dewatering  solutions,  and 
two  compressed  air  solutions.  A  compressed  air 
solution  was  finally  adopted  as  being  the  most 
favorable.  Major  problems  to  be  overcome  includ- 
ed stabilizing  the  gravel  layer  above  the  sewer, 
stabilizing  the  Thanet  sand  around  the  sewer,  and 
effectively  sealing  the  sub-drains  which  would  at- 
tract water  from  a  long  distance  away,  perhaps  at 
some  considerable  head.  Strict  rules  for  working 
under  air  pressure  have  been  adhered  to,  and  ex- 
tensive attempts  have  been  made  to  educate  the 
public  concerning  the  problem  and  the  proposed 
solution.  (Baker-FRC) 
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FIGHTING  THE  SURGE, 

L.  Freeman. 

Water,  No  36,  p  2-7,  January,  IS 


n.  1  Fig. 


Descriptors:  'Tidal  floods,  'Flood  control,  'Great 
Britain,  'Thames  River,  London,  Flood  protec- 
tion. Dams,  Planning,  Tidal  waves,  Construction 
costs. 


As  a  result  of  a  flood  in  1953  caused  by  a  storm 
along  the  coast  which  wrecked  sea  defenses.  Great 
Britain  is  now  finishing  construction  of  a  mam- 
moth, multi-million  pound  sterling  flood  defense 
system  along  the  eastern  coast  in  general  and  par- 
ticularly along  the  Thames  and  its  tributaries.  The 
defense  system  is  designed  to  withstand  a  surge 
tide  with  the  force  of  a  one  in  1,000  year  severity. 
The  effect  of  surge  tides  could  be  significantly 
worse  in  the  future  than  in  the  past  as  a  result  of 
the  greater  volume  of  sea  water  due  to  melting  ice 
caps  and  to  the  slow  tilting  which  Britain  is  experi- 
encing, causing  the  south-east  portion  of  the  island 
to  dip  downwards.  The  Thames  Flood  Barrier 
being  constructed  on  the  Thames  at  London  is  the 
largest  item  in  the  flood  defense  system.  It  will 
span  570  yards  bank  to  bank  and  will  cost  over  400 
million  pounds  sterling.  The  Greater  London 
Council  is  also  constructing  12.5  miles  of  flood 
defense  walling  downstream  of  the  barrier.  The 
Anglian,  Thames,  and  Southern  Water  Authorities 
are  constructing  an  additional  seven  flood  barriers 
on  the  Thames  at  a  total  cost  of  over  180  million 
pounds  sterling.  One  additional  barrier  was  already 
in  place.  Once  a  dangerous  flood  is  declared  immi- 
nent, it  should  be  possible  to  close  all  the  barriers 
within  30  minutes.  Provisions  have  been  made  for 
close  and  backup  communications  among  the  var- 
ious water  authorities  in  the  event  of  a  flood.  The 
barriers  incorporate  backup  power  supply  systems 
and,  in  some  cases,  arrangements  for  emergency 
manual  operation.  (CarroU-FRC) 
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GROUNDWATER  RESOURCES  OF  BILLINGS, 
GOLDEN  VALLEY,  AND  SLOPE  COUNTIES, 
NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div. 
L.  O.  Anna. 

North  Dakota  County  Groundwater  Studies  29- 
Part  III,  and  North  Dakota  Geological  Survey 
Bulletin  76-Part  III,  1981.  56  p,  18  Fig,  1  Plate,  6 
Tab,  69  Ref 

Descriptors:  'Groundwater,  'Aquifer  characteris- 
tics, Transmissivity,  'Water  yield,  'Water  quality. 
Chemical  properties.  Water  supply,  'Groundwater 
availability,  Geohydrology,  Wells,  Data  collec- 
tions, Water  level  fluctuations.  Maps,  Water  use, 
'North  Dakota,  Billings  County,  Golden  Valley 
County,  Slope  County. 

In  Billings,  Golden  Valley,  and  Slope  Counties,  N. 
Dak.,  rocks  within  2,200  feet  of  the  land  surface 
contain  several  aquifers  that  bear  relatively  fresh 
water.  The  aquifers,  which  are  in  rocks  of  Late 
Cretaceous  and  Tertiary  age,  consist  of  interbed- 
ded  sandstone,  siltstone,  claystone,  and  lignite.  The 
major  aquifers  in  the  three-county  area  are  the  Fox 
Hills-lower  Hell  Creek  aquifer  system,  the  upper 
Hell  Creek-lower  Ludlow  aquifer  system,  and 
aquifers  in  the  upper  part  of  the  Ludlow,  Tongue 
River,  and  Sentinel  Butte  Members  of  the  Fort 
Union  Formation.  The  Fox  Hills-lower  Hell  Creek 
aquifer  system  has  a  mean  transmissivity  of  313  feet 
squared  per  day  and  may  yield  as  much  as  300 
gallons  per  minute  of  sodium  bicarbonate  type 
water.  The  other  aquifers  generally  yield  less 
water,  but  the  water  is  also  predominantly  a 
sodium  bicarbonate  type.  Withdrawals  of  water 
from  flowing  wells  along  the  valley  of  the  Little 
Missouri  River  have  created  a  cone  of  depression 
and  major  deflection  in  the  potentiometric  surface 
of  all  the  major  aquifers.  (USGS) 
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GROUNDWATER  DATA  FOR  MCHENRY 
COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div. 
P.  G.  Randich. 

North  Dakota  County  Groundwater  Studies  33- 
Part  II,  and  North  Dakota  Geological  Survey  Bul- 
letin 74-Part  II,  1981.  446  p,  2  fig,  1  Plate,  8  Tab, 
26  Ref 

Descriptors:  'Groundwater,  'Data  collections, 
'Aquifer   characteristics,    'Water   quality,    Water 


supply,  Groundwater  availability,  Geohydrology, 
Wells,  Groundwater  recharge.  Well  data.  Water 
yield.  Potential  water  supply.  Observation  wells. 
Water  level.  Water  users,  'North  Dakota, 
McHenry  County. 

The  purpose  of  the  investigation  in  McHenry 
County,  N.  Dak.,  was  to  provide  detailed  geologic 
and  hydrologic  information  needed  for  the  orderly 
development  of  water  supplies  for  municipal,  do- 
mestic, livestock,  irrigation,  industrial,  and  similar 
uses.  Specifically,  the  objectives  were  to:  (1)  deter- 
mine the  location,  extent,  and  nature  of  the  major 
aquifers;  (2)  evaluate  the  occurrence  and  move- 
ment of  groundwater,  including  the  sources  of 
recharge  and  discharge;  (3)  estimate  the  quantities 
of  water  stored  in  the  glacial  aquifers;  (4)  estimate 
the  potential  yields  of  wells  tapping  the  major 
aquifers;  (5)  evaluate  the  chemical  quality  of  the 
groundwater;  and  (6)  estimate  the  water  use.  The 
data  in  this  report  were  collected  chiefly  between 
1974  and  1978.  The  points  of  collection  are  shown. 
The  data  consist  of  the  following:  (1)  Geologic  and 
hydrologic  records  of  wells  and  test  holes;  (2) 
water-level  measurements  in  observation  wells;  (3) 
lithologic  and  geophysical  logs  of  test  holes  and 
wells;  (4)  chemical  analyses  of  groundwater;  (5) 
chemical  analyses  of  water  from  streams  during 
low  flow;  (6)  particle-size  distribution  graphs;  (7) 
analyses  of  core  samples  for  heavy-mineral  con- 
tent; and  (8)  hydraulic  parameters  and  statistical 
characteristics  of  grain-size  analyses.  (USGS) 
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GROUNDWATER  RESOURCES  OF  SHERI- 
DAN COUNTY,  NORTH  DAKOTA, 

Geological    Survey,    Bismarck,    ND.    Water   Re- 
sources Div. 
M.  R.  Burkart. 

North  Dakota  County  Groundwater  Studies  32- 
Part  III,  and  North  Dakota  Geological  Survey 
Bulletin  75-Part  III,  1981.  32  p,  10  Fig,  3  Plates,  3 
Tab,  17  Ref 

Descriptors:  'Groundwater,  'Aquifer  characteris- 
tics, Transmissivity,  'Water  yield,  'Water  quality. 
Chemical  properties.  Water  supply,  Groundwater 
availability,  Geohydrology,  Wells,  Data  collec- 
tions. Water  level  fluctuations.  Maps,  Water  use, 
'North  Dakota,  Sheridan  County. 

Groundwater  in  Sheridan  County,  N.  Dak.,  is  ob- 
tainable from  aquifers  in  the  upper  Cretaceous 
bedrock  and  Quaternary  glacial  drift.  Bedrock 
aquifers  have  a  greater  areal  distribution,  but  those 
in  the  glacial  drift  provide  a  greater  potential  yield 
to  individual  wells.  The  major  bedrock  aquifers  are 
the  Fox  Hills  aquifer  system  and  the  Hell  Creek- 
Fox  Hills  aquifer  system.  Yields  from  these 
aquifers  are  not  expected  to  exceed  50  gallons  per 
minute.  The  water  generally  is  soft  and  a  sodium 
bicarbonate  type.  Aquifers  in  the  glacial  drift- 
Lake  Nettie  system,  Martin  system,  Butte,  Painted 
Woods  Creek,  and  North  Burleigh-Underlie  about 
300  square  miles  in  Sheridan  County.  Well  yields 
of  more  than  500  gallons  per  minute  may  be  ex- 
pected in  some  parts  of  these  aquifers.  Water  from 
these  aquifers  generally  is  hard.  (USGS) 
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DATA  FROM  GEOTHERMAL  WELLS  NEAR 
OASIS,  LOWER  COACHELLA  VALLEY,  CALI- 
FORNIA, 

Geological  Survey,  Menio  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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GROUND-WATER  POTENTIAL  OF  THE  GLA- 
CIAL DEPOSITS  NEAR  LOGANSPORT,  CASS 
COUNTY,  INDIANA, 

Geological   Survey,   Indianapolis,   IN.  Water  Re- 
sources Div. 
D.  C.  Gillies. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-225039, 
A06  in  paper  copy,  AOl  in  microfiche.  Geological 
Survey  Water- Resources  Investigations  81-7, 
April,  1981.  98  p,  25  Fig,  3  Tab,  27  Ref 


WATER  CYCLE— Field  2 


Descriptors:  *Groundwater  potential,  'Glacial 
drift,  *Water  quality,  •Groundwater  availability. 
Aquifer  characteristics,  Geohydrology,  Bedrock, 
Transmissivity,  Groundwater  movement.  Stream- 
now,  Flow  characteristics.  Model  studies,  Simula- 
tion analysis,  Hydraulic  properties.  Infiltration,  Se- 
lective withdrawal,  Water  level, 
Logging(Recording),  'Indiana,  Cass  County. 

The  glacial  deposits  underlying  a  260-square-mile 
area  near  Logansport,  Indiana,  range  in  thickness 
from  0  to  300  feet  and  consist  of  three  semicon- 
fmed  sand  and  gravel  aquifer  units  separated  and 
overlain  by  three  semiconfming  till  units.  The 
ground-water  development  potential  of  the  two 
uppermost  aquifers,  whose  thicknesses  average 
about  20  feet  each,  is  limited  to  domestic  usage. 
However,  a  sand  and  gravel  aquifer  (0  to  120  feet 
in  thickness)  filling  the  bottom  of  the  buried,  preg- 
lacial  Teays  Valley  probably  has  considerable  de- 
velopment potential.  Maximum  and  average  trans- 
missivities  of  the  aquifer  are  about  38,000  and 
13,000  square  feet  per  day,  respectively  The  natu- 
ral ground-water-flow  system  has  not  been  signifi- 
cantly altered  by  development.  Model  simulation 
of  the  present  system  demonstrates  that  most  of  the 
water  fiowing  through  the  glacial  deposits  origi- 
nates within  the  study  area  as  infiltrating  precipita- 
tion and  discharges  locally  into  the  major  streams. 
Results  of  simulation  of  a  withdrawal  of  10  million 
gallons  per  day  from  the  lower  sand  and  gravel 
aquifer  indicate  an  absence  of  hydrologic  con- 
straints to  development  of  the  quantities  of  ground 
water  simulated  in  the  model.  However,  model 
simulations  of  water-level  declines  of  as  much  as 
35  feet  in  the  lower  aquifer  and  20  feet  in  the  upper 
aquifer  indicate  that  interference  with  the  oper- 
ation of  domestic  wells  is  likely.  Model  results  also 
indicate  that  ground-water  development  similar  to 
that  simulated  may  cause  streamflow  to  be  reduced 
by  only  a  small  percentage.  (USGS) 
W8 1-05402 

HYDROGEOLOGIC  CONDITIONS  IN  THE 
COASTAL  PLAIN  OF  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

E.  F.  Vowinkel,  and  W.  K.  Foster. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,   Denver,  CO   80225,   Price:   $6.00  in  paper 

copy,    $3  50    in    microfiche.    Geological    Survey 

Open-File  Report  81-405,   1981.  39  p,   12  Fig,  7 

Tab,  39  Ref 

Descriptors:  'Geohydrology,  'Aquifers,  'Ground- 
water, 'Hydrologic  cycle,  Aquifer  characteristics. 
Geologic  formations,  Surface  water.  Precipitation, 
Streamflow,  Runoff,  Water  loss.  Water  storage. 
Wells,  Withdrawal,  Induced  infiltration.  Recharge, 
Saline  water  intrusion,  'New  Jersey,  Atlantic 
Coastal  Plain. 

A  wedge-shaped  mass  of  unconsolidated  sediments 
composed  of  alternating  layers  of  clay,  silt,  sand, 
and  gravel  underlies  the  Coastal  Plain  of  New 
Jersey.  The  hydrologic  units  of  this  mass  vary  in 
thickness,  lateral  extent,  lithology,  and  water-bear- 
ing characteristics.  Some  of  the  units  act  as 
aquifers,  whereas  other  units  act  as  confining 
layers.  The  entire  sediment  wedge  is  almost  an 
independent  and  isolated  hydrologic  system.  Com- 
ponents of  the  long-term  hydrologic  budget  for  the 
Coastal  Plain  are  precipitation,  streamflow,  and 
water  loss.  Under  natural  conditions,  average  pre- 
cipitation is  about  44  inches  per  year;  while  stream- 
flow  and  water  loss  are  about  20  and  24  inches  per 
year,  respectively.  More  than  75  percent  of  the 
streamflow  in  the  Coastal  Plain  is  derived  from 
ground-water  runoff.  Some  activities  of  man  have 
modified  the  natural  hydrologic  cycle  in  the  Coast- 
al Plain.  The  primary  activity  affecting  the  system 
has  been  the  withdrawal  of  ground  water.  Major 
changes  in  the  flow  patterns  of  water  in  several 
aquifers  have  been  recognized  during  the  past  few 
decades  partially  as  a  result  of  increasing  ground- 
water withdrawal.  Where  head  gradients  are  large 
enough,  water  can  be  induced  to  flow  from  adja- 
cent surface-water  bodies  or  through  confining 
beds.  Induced  recharge  from  the  Delaware  River 
to  the  Potomac-Raritan-Magothy  aquifer  system  is 
occurring  as  a  result  of  pumping  stresses  in  the 
outcrop  area  of  the  aquifer    Recharge  from  the 


river   to   the  aquifer   from   Salem   to   Burlington 
County  was  estimated  to  be  about  113  cubic  feet 
per  second  in  1978.  (USGS) 
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SELECTIVE  ANNOTATED  BIBLIOGRAPHY 
OF  GEOLOGY  AND  GROUNDWATER  RE- 
SOURCES FOR  THE  MONTANA  PART  OF 
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AQUIFER-SYSTEM  ANALYSIS, 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

For  primary  bibliographic  entry  see  Field   IOC. 
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POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  SEPTEM- 
BER 1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  pnmary  bibliographic  entry  see  Field  7C. 
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GROUND-WATER  LEVELS  IN  SELECTED 
WELL  FIELDS  AND  IN  WEST-CENTRAL 
FLORIDA.  SEPTEMBER  1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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APPROXIMATE  WATER-LEVEL  CHANGES  IN 
WELLS  IN  THE  CHICOT  AND  EVANGELINE 
AQUIFERS  1977-81  AND  1980-81,  AND  MEAS- 
URED COMPACTION  1973-81,  IN  THE  HOUS- 
TON-GALVESTON REGION,  TEXAS, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
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PRELIMINARY  DELINEATION  OF  SALTY 
GROUND  WATER  IN  THE  NORTHERN  AT- 
LANTIC COASTAL  PLAIN, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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Groundwater — Group  2F 

appears  almost  certain,  however,  that  sustainable 
yield  is  greater  than  the  rate  of  annual  pumpage 
(33  million  gallons  during  the  1978-1979  pumping 
year),  and  rough  estimates  indicate  that  it  may 
exceed  50  million  gallons  per  year.  It  is  recom- 
mended that  the  lens  monitoring  program  be  con- 
tinued for  the  next  few  years.  (Garrison-Omniplan) 
W8 1-05442 


MATHEMATICAL    MODEL    OF    SHALLOW 
WATER  FLOW  OVER  POROUS  MEDIA, 

Middle  East  Technical  Univ.,  Ankara  (Turkey). 
Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
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SIMULATING  MASS  TRANSPORT  IN  UN- 
CONFINED  AQUIFERS, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

V.  Guvanasen,  and  R.  E.  Volker. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY4,  p  461-477,  April,  1981.  11  Fig,  1  Tab,  24 
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Descriptors:  'Mathematical  models,  'Mass  trans- 
fer, 'Unconfined  aquifers,  Flow  measurement, 
Aquifer  management,  Water  pollution  sources, 
Saturation  zone,  Groundwater  pollution. 

A  solution  to  the  mass  transport  problem  for  un- 
confined aquifers  is  presented  which  employs  the 
conventional  weighted  residual  finite  element 
method.  The  finite  element  mesh  is  changed  iterati- 
vely  to  locate  the  new  water  table  in  each  time 
step  of  the  flow  equation.  Elements  are  allowed  to 
expand  and  contract  as  required  to  accommodate 
the  nonstationary  saturated  domain  without  the 
necessity  for  interpolation  of  solute  concentration 
values  when  proceeding  from  one  time  step  to 
another.  Comparisons  between  the  results  of  these 
models  of  flow  and  transport  in  a  nonstationary 
saturated  groundwater  zone  and  those  from  experi- 
ments indicated  that  the  models  can  accurately 
simulate  the  flow  of  water  or  pollutants.  The 
models  are  primarily  intended  for  the  saturated 
zone,  but  they  can  also  approximate  the  mass  trans- 
fer as  a  result  of  the  movement  of  the  saturated- 
unsaturated  interface.  Thus,  these  models  could  be 
linked  with  independent  unsaturated  flow  and 
transport  models  in  areas  where  the  flow  in  the 
unsaturated  zone  is  significant.  (Small-FRC) 
W8 1-05497 


GROUNDWATER  RESOURCES  OF  KWAJA- 
LEIN  ISLAND,  MARSHALL  ISLANDS, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

C.  D.  Hunt,  Jr.,  and  F.  L.  Peterson. 
Technical  Report  No  126,  January,  1980.  91  p,  13 
Fig,  18  Tab,  15  Ref,  6  Append. 

Descriptors:  'Groundwater  management,  'Atolls, 
•Groundwater  recharge,  'Groundwater  storage, 
'Areal  hydrology.  Test  wells,  Pumpage,  On-site 
data  collections.  Permeability  coefficient.  Salinity, 
Precipitation,  Hydrologic  budget,  Groundwater 
availability,  Kwajalein  Island,  Marshall  Islands. 

Twenty-three  observation  wells  were  constructed 
to  evaluate  the  occurrence  and  movement  of  Kwa- 
jalein Island  groundwater,  with  the  aim  of  ensuring 
the  optimal  development  of  fresh  groundwater  re- 
sources while  not  exceeding  long-term  sustainable 
yields.  From  these  wells,  the  thickness,  areal 
extent,  and  quality  of  the  Kwajalein  groundwater 
lens  was  monitored.  During  the  past  year,  fresh- 
water storage  at  the  lends  has  averaged  270  million 
gallons  and  has  fluctuated  more  than  20  percent  in 
response  to  recharge  and  discharge  events.  Be- 
cause of  time  and  seasonal  limitations,  it  has  not 
been  possible  to  determine  if  long-term  changes  in 
lens  storage  are  occurring.  Recharge  to  the  fresh 
groundwater  lens  from  July  1978  to  June  1979  was 
estimated  to  be  236  million  gallons,  52  percent  of 
the  precipitation  during  this  period.  The  areal  dis- 
tribution of  recharge  was  found  to  be  uneven,  with 
some  areas  adjacent  to  paved  surfaces  receiving 
recharge  at  rates  four  times  greater  than  other 
areas.  An  accurate  evaluation  of  sustainable  yield 
was  not  feasible  because  of  the  short  time  frame.  It 


TREATMENT  OF  TIME  DERIVATIVE  AND 
CALCULATION  OF  FLOW  WHEN  SOLVING 
GROUNDWATER  FLOW  PROBLEMS  BY  GA- 
LERKIN  FINITE  ELEMENT  METHODS, 

National  Energy  Authority,  Reykjavik  (Iceland). 
For  primary  bibliographic  entry  see  Field  7B. 
W81-05503 

DETECTION  OF  TRACE  ORGANICS  IN  WELL 
WATER  NEAR  A  SOLID  WASTE  LANDFILL, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

For  primary  bibliographic  entry  see  Field  5A. 
W81-05609 

THE  DECCAN  BASALTS  OF  MAHARASHTRA, 
INDIA -THEIR  POTENTIAL  AS  AQUIFERS, 

Poona  Univ..  (India).  Dept.  of  Geology. 
S.  B.  Deolankar. 

Ground  Water,  Vol  18,  No  5,  p  434-437,  Septem- 
ber/October, 1980.  1  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Aquifer  characteristics.  'Basalts, 
Bombay,  India,  Geohydrology,  Transmissivity, 
Water  yield,  Anisotropy. 

The  Deccan  basalts,  near  Bombay,  India,  were 
evaluated  as  aquifers  by  analysis  of  large  diameter 
dug  wells.  Five  classes  of  basalts  were  identified. 
Weathered  basalt  (porosity  10-34%,  specific  yield 
2-7%,  transmissivity  90-200  sq  meters  per  day)  had 
the  most  desirable  aquifer  characteristics.  Compact 
basalt   and   amygdoloidal   basalt   (porosity   0-4%, 
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specific  yield  0-3%),  devoid  of  divisional  planes, 
were  poor  aquifers.  Fractured-jointed  basalt  and 
some  vesicular  basalt  were  intermediate  in  produc- 
tion (porosity  5-15%,  specific  yield  0.5-10%,  trans- 
missivity  20-190  sq  meters  per  day).  Transmissivity 
values  varied  in  different  directions  and  from  point 
to  point,  indicating  that  the  Deccan  basalts  are 
anisotropic  and  heterogeneous.  The  aquifers  are 
limited  in  extent.  (Cassar-FRC) 
W81-05700 


2G.  Water  In  Soils 


REJUVENATION  OF  FAILED  SOIL  ABSORP- 
TION SYSTEMS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see   Field   5D. 

W81-05531 


CHANGES  IN  SOIL  PHYSICAL  PROPERTIES 
DUE  TO  ORGANIC  WASTE  APPLICATIONS:  A 
REVIEW, 

New   Mexico   Inst,   of  Mining  and   Technology, 
Socorro.  Dept.  of  Hydrology. 
R.  Khaleel,  K.  R.  Reddy,  and  M.  R.  Overcash. 
Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 
133-141,  1981.  2  Fig,  3  Tab,  50  Ref 

Descriptors:  *Soil  physical  properties,  *Organic 
wastes,  *Land  disposal.  Water-carrying  capacity. 
Density,  Permeability  coefficient.  Regression  anal- 
ysis. Organic  carbon. 

Available  information  on  the  effects  of  the  land 
application  of  organic  wastes  on  soil  properties  is 
presented  and  discussed.  Organic  wastes  include 
animal  manure,  municipal  wastes,  and  sewage 
sludge.  The  effect  of  the  increase  in  organic  matter 
in  soil  on  such  properties  as  bulk  density,  water 
holding  capacity  at  field  capacity  and  wilting 
point,  and  saturated  hydraulic  conductivity  is  sum- 
marized. A  linear  regression  analysis  was  per- 
formed, based  on  data  from  12  sources,  of  ob- 
served increases  in  soil  organic  carbon  as  a  result 
of  waste  applications  on  percent  reduction  in  bulk 
density.  The  data  on  21  soil  types,  7  waste  types, 
and  8  crop  types  indicated  a  highly  significant 
relationship.  An  exponential  multiple  regression 
analysis  of  percentage  sand  and  increase  in  organic 
carbon  percentage  on  the  percent  increase  in  water 
holding  capacity  indicated  that  about  80%  of  the 
observed  increases  in  water  holding  capacity  at 
field  capacity  or  wilting  point  could  be  due  to 
variations  in  soil  texture  and  soil  organic  carbon 
increases.  Hydraulic  conductivity  and  infiltration 
rate  data  were  very  limited  and  not  sufficient  for 
analysis.  (Small-FRC) 
W8 1-05589 


THE  CONTRIBUTION  OF  PHOSPHORUS 
LEACHED  FROM  CROP  CANOPY  TO  LOSSES 
IN  SURFACE  RUNOFF, 

Science  and   Education   Administration,   Durant, 

OK.  Southern  Plains  Watershed  and  Water  Quality 

Lab. 

A.  N.  Sharpley. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

160-165,  1981.  3  Fig,  5  Tab,  30  Ref 

Descriptors:  'Phosphorus,  'Surface  runoff, 
•Standing  crops.  Rainfall,  Soil  chemistry,  'Leach- 
ing, Canopy,  Cropland. 

The  ability  of  simulated  rainfall  to  leach  phospho- 
rus from  growing  plants  was  investigated  using 
different  age  plants,  different  soil  types,  fertihzer 
phosphorus  additions,  soil-water  stress,  and  a  vary- 
ing time  mterval  between  rainfall  events.  The  pro- 
portion of  soluble  organic  phosphorus  in  plant 
leachate  was  8,  9  and  7%  of  the  mean  total  soluble 
phosphorus  concentration  from  cotton,  sorghum, 
and  soybean,  respectively.  These  results  were  ob- 
tained 40  days  after  planting  in  Durant  soil  amend- 
ed with  50  kg  P/ha  and  did  not  increase  with 
increasing  soil  P  amendments.  The  soluble  P  con- 
centration of  surface  runoff  from  Bernow  and 
Houston  Black  soil  amended  with  50  and  100  kg 
P/ha   after  42   days   initially   increased   and   then 


gradually  decreased.  The  increase  may  be  attribut- 
ed to  an  increased  input  to  surface  runoff  of  lea- 
chate P  from  P  accumulation  on  the  leaf  The 
amount  of  P  in  surface  runoff  from  bare  soil  was 
consistently  less  than  that  for  planted  soil.  Plants 
grown  on  soils  with  a  low  P  fertility  contributed  a 
major  portion  of  the  soluble  P  transported  in  sur- 
face runoff.  (Small-FRC) 
W8 1-05591 


2H.  Lakes 


UPDATE  ON  ESTIMATION  OF  WATER  SUR- 
FACE ELEVATION  PROBABILITIES  FOR 
THE  GREAT  SALT  LAKE, 

Utah  Water  Research  Lab.,  Logan. 

L.  D.  James,  D.  S.  Bowles,  W.  R.  James,  and  R.  V. 

Canfield. 

Water  Resources  Planning  Series  UWRL/P-81/01, 

February,    1981.   22  p,   5   Fig,   9  Tab,   8   Ref,   2 

Append. 

Descriptors:  'Lakes,  'Water  level  fluctuations, 
'Evaporation,  'Probability  distribution,  'Model 
studies.  Rainfall,  Water  level  recorders.  Computer 
models.  Lake  stages.  Stochastic  hydrology.  Data 
collection.  Multivariate  analysis.  Standard  devi- 
ation. Mathematical  studies,  Multiobjective  plan- 
ning, 'Great  Salt  Lake,  Utah. 

User  groups  suffer  when  water  surface  levels  in  the 
Great  Salt  Lake  rise  or  fall  more  dramatically  than 
their  customary  range.  Standard  methods  for  esti- 
mating the  probabilities  for  riverine  flood  stages 
are  not  appropriate  for  terminal  lakes  because  they 
do  not  account  for  the  dependence  of  lake  levels 
on  the  levels  of  immediately  previous  years.  The 
techniques  of  operational  hydrology,  employing  an 
autoregressive  moving  average  (ARMA)  (1,0) 
model,  were  used  to  replicate  historical  patterns  of 
streamflow  into,  precipitation  on,  and  evaporation 
from  the  Great  Salt  Lake.  The  results  were  com- 
bined with  a  lake  water  balance  model  used  to 
simulate  lake  stage  sequences  beginning  with 
known  initial  conditions  and  extending  up  to  125 
years.  The  results  will  be  used  to  generate  prob- 
ability distributions  for  future  lake  stages.  Starting 
with  a  spring  1980  high  stage  of  4200.45  ft  msl,  the 
best  estimate  is  that  the  1981  spring  high  will  be 
4200.19.  Over  the  long  run,  an  average  spring  high 
of  4195.20  is  forecast,  with  one  year  in  a  hundred 
reaching  as  high  as  4205.21  and  one  other  year  in  a 
hundred  reaching  a  spring  high  of  only  4185.19 
and  dropping  as  low  as  4183.5.  Each  annual 
follow-up  forecast  will  be  published  about  July  1. 
The  fundamental  problem  in  applying  higher  order 
multivariate  models  to  the  Great  Salt  Lake  is  that 
the  high  cross  correlations  in  the  lagged  data 
among  the  historical  time  series  violated  the  as- 
sumptions of  the  homogeneous  model.  (Garrison- 
Omniplan) 
W8 1-05440 


DISTRIBUTION  OF  HEAVY  METALS  AND 
RADIONUCLIDES  IN  SEDIMENTS,  WATER, 
AND  FISH  IN  AN  AREA  OF  GREAT  BEAR 
LAKE  CONTAMINATED  WITH  MINE 
WASTES, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05449 


RESPONSE  OF  ONONDAGA  LAKE  TO  RES- 
TORATION EFFORTS, 

Syracuse  Univ.,  NY.  Dept.  of  Civil  Engineering. 
S.  W.  Effler,  S.  D.  Field,  M.  A.  Meyer,  and  P.  Sze. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  191-210,  February, 
1981.7Fig,  8Tab,  61  Ref 

Descriptors:  'Eutrophic  lakes,  'Lake  restoration, 
'Rehabilitation,  Water  pollution  prevention.  De- 
tergents, Phosphorus,  Heavy  metals,  Water  qual- 
ity, Cyanophyta,  Syracuse,  New  York. 

The  continuing  restoration  program  for  Onondaga 
Lake,  Syracuse,  New  York,  is  described,  and  cer- 
tain lake  characteristics  and  responses  which  may 


influence  future  system  responses  and  quality  are 
discussed.  The  pre-reclamation  (1969)  lake  condi- 
tions are  described,  and  the  changes  in  the  ecosys- 
tem coincident  with  the  program  are  discussed  in 
terms  of  limnology.  Reclamation  measures  include 
a  ban  on  high  phosphate  detergents,  increased 
maintenance  of  the  combined  sewer  system,  and 
reduction  of  heavy  metal  loadings.  By  1975,  there 
had  been  dramatic  reductions  in  phosphorus  load- 
ings and  no  significant  contribution  of  blue-green 
a.lgae  to  the  phytoplankton  biomass.  The  popula- 
tion of  larger  daphnids  increased  significantly.  Re- 
ductions in  chromium,  copper,  and  iron  concentra- 
tions were  apparent  by  1975.  The  lake  remains 
nutrient  saturated,  but  this  may  change  after  a  new 
tertiary  treatment  plant  is  built  in  1981.  Mercury 
level  reductions  were  seen  in  fish  in  1978  which 
gives  encouragement  to  the  idea  that  the  environ- 
mental risks  in  the  lake  can  be  overcome.  (Small- 
FRC) 
W8 1-05489 


FOSSIL  DIATOM  ASSEMBLAGES  AFTER  EU- 
ROPEAN SETTLEMENT  FROM  FOUR  LAKES 
IN  LAKE  AND  NEWAYGO  COUNTIES, 
MICHIGAN  (USA), 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05505 


DISTRIBUTION  AND  SALINITY  ADAPTA- 
TIONS OF  BANGIA  ATROPURPUREA  (RHO- 
DOPHYTA),  A  PUTATIVE  MIGRANT  INTO 
THE  LAURENTIAN  GREAT  LAKES, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

R.  G.  Sheath,  and  K.  M.  Cole. 

Journal  of  Phycology,  Vol  16,  No  3,  p  412-420, 

1980.  14  Fig,  2  Tab,  25  Ref 

Descriptors:  'Adaptation,  'Bangia,  'Salinity, 
Lakes,  Photosynthesis,  Distribution,  Migration, 
•Algae,  'Great  Lakes. 

Bangia  atropurpurea  (Roth)  Ag.,  probably  intro- 
duced from  the  Atlantic  Ocean  via  the  St.  Law- 
rence Seaway,  was  observed  growing  abundantly 
along  the  north  and  east  shorelines  of  Lake  Erie 
and  Lake  Ontario.  One  population  was  found  in 
Lake  Huron.  These  marine  plants  were  studied  for 
three  generations  to  gain  insight  on  their  adapta- 
tion from  saline  water  to  fresh  water.  Only  asexual 
forms  of  Bangia  were  observed.  First  generation 
germlings  derived  from  freshwater  parents  grew 
for  18  days  at  all  saliniites  from  1  to  26  o/oo, 
having  greater  rates  at  lower  salinities.  Germlings 
derived  from  parents  incubated  in  seawater  also 
grew  in  all  salinities  from  1  to  26  o/oo,  growth 
rates  being  best  at  1  and  9  o/oo  salinity.  The 
second  and  third  generations  from  freshwater  lin- 
eage grew  best  at  the  lowest  salinity,  1  o/oo. 
Plants  from  seawater  derivation  grew  best  at  19  o/ 
oo  in  the  second  generation  and  19  and  26  o/oo  in 
the  third  generation  Thus,  bangia  originally  col- 
lected in  freshwater  shifted  in  optimum  salinity 
from  1  to  26  o/oo  when  incubated  at  26  o/oo  for 
each  generation.  Filaments  of  Bangia  tolerated  up 
to  13  o/oo  salinity  for  15  minutes  without  a  reduc- 
tion in  photosynthetic  rate.  Microscopic  analysis  of 
freshwater  derived  plants  subjected  to  26  o/oo 
salinity  showed  a  rearrangement  of  thylakoids  in 
the  pyrenoid  region.  Photosynthetic  rate  was  re- 
duced by  half  Seawater  derived  plants  did  not 
show  these  aberrations.  The  three  chromosomes 
found  in  these  plants  concur  with  counts  on  marine 
Bangia  (Cassar-FRC) 
W8 1-05542 


AQUATIC  SEDIMENTS, 

Clarkson    Coll.    of   Technology,    Potsdam,    NY. 
Dept.   of  Civil   and   Environmental   Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W81-05560 


PHYTOPLANKTON  STUDIES  IN  THE  BRACK- 
ISH LAKE  NAKANOUMI,  JAPAN.  I.  PHYTO- 
PLANKTON IN  LAKE  NAKANOUMI,  1974- 
1978, 


WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


Shimane  Univ.,  Matsue  (Japan).  Dept.  of  Agricul- 
tural Chemistry.  ^.   ^   ^J  JO 
H.  Ohtake,  K.  Kondo,  N.  Hayashi,  K.  Oda,  and  S. 

Archiv  fur  Hydrobiologie,  Vol  90,  No  3,  p  309- 
323,  November,  1980.  8  Fig,  5  Tab,  5  Ref. 

Descriptors:  'Phytoplankton,  *Saline  water, 
•Lakes,  Distribution  patterns,  Basehne  studies, 
Pre-impoundment,  Ecology,  Habitats,  Aquatic  life, 
•Lake  Nakanoumi,  Japan,  Water  quality,  Algae, 
Lagoons. 

Lake  Nakanoumi,  a  brackish  lake  with  an  open 
connection  to  the  Japan  Sea,  was  studied  for  five 
years,  1974-1978,  prior  to  beginning  a  project  to 
freshen  the  water  for  irrigation  use.  Three  factors 
were  responsible  for  phytoplankton  distribution: 
water  temperature,  salinity  (0.52  to  2.18%),  and 
water  quality.  Maximum  phytoplankton  observed 
was  150  million  cells  per  liter  during  a  bloom  of 
Cyclotella  sp.  and  blue-green  algae.  The  total 
number  of  phytoplankton  species  was  66:  43  Bacil- 
lariophyceae,  10  Chlorophyceae,  7  Cyanophyceae, 
5  Dinophyceae  and  1  Cryptophyceae.  Green  and 
blue  green  algae  were  abundant  in  the  low-salinity 
region;  diatoms,  in  the  more  saline  water.  Where 
water  quality  was  poor,  the  flagellates  Prorocen- 
trum  minimum  and  Cryptomonas  sp.  were  numer- 
ous. When  the  water  is  freshened,  the  phytoplank- 
ton distribution  will  be  drastically  altered,  some 
species  disappearing  entirely.  (Cassar-FRC) 
W81-05645 

PHYTOPLANKTON  STUDIES  IN  THE  BRACK- 
ISH LAKE  NAKANOUMI,  JAPAN.  II.  NU- 
MERICAL CLASSIFICATION  OF  PHYTO- 
PLANKTON SPEaES  BASED  ON  THE  LIKE- 
NESS OF  OCCURRENCE, 

Shimane  Univ.,  Matsue  (Japan).  Dept.  of  Agricul- 
tural Chemistry. 

H  Ohtake,  K.  Oda,  K.  Kondo,  and  Y.  Date. 
Archiv  fur  Hydrobiologie,  Vol  90,  No  4,  p  397- 
409,  January,  1981.  4  Fig,  3  Tab,  11  Ref. 

Descriptors:  *Phytoplankton,  'Population  dynam- 
ics, Temperature  effects.  Aquatic  plants.  Brackish 
water.  Plankton,  Algae,  Salinity,  Nitrogen,  Nutri- 
ents, Phosphorus,  Chemical  properties,  *Lakes, 
•Japan. 

Phytoplankton  species  were  classified  numerically 
based  on  the  likeliness  of  occurrence  from  the  data 
collected  during  the  period  of  1974-1978  from  the 
brackish  lake  Nakanoumi,  in  Japan.  The  lake  is  a 
typical    transitional    region    between    limnic    and 
marine   habitats.   The   phytoplankton   distribution 
has  certain  seasonal  and  regional  features.  Patterns 
of  phytoplankton  populations  were  obtained  and 
related  to  major  environmental  factors  which  ap- 
peared to  be  responsible  for  the  species  occur- 
rence. A  total  of  66  species  were  found  during  the 
study   period.   However,    17   of  these   were   rare 
species,  and  were  removed  from  the  data  before 
analysis.  The  49  remaining  species  were  classified 
into  seven  species  groups  with  different  patterns  of 
occurrence.  Group  I  was  composed  mostly  of  dia- 
toms, occurring  during  the  colder  seasons  through- 
out the  lake.  Group  II  was  composed  of  seven 
diatom  and  three  flagellated  species  with  salient 
seasonal  and  regional  features.  Group  III  was  com- 
posed of  8  algal  species  confined  to  the  western 
part  of  the  Ghashi  Canal.  Group  IV  was  closely 
related  to  salinity  factors.  Group  V  was  composed 
of  3  algal  species  occurring  during  September  to 
October,  possibly  due  to  nutrient  release.  Group 
VI  contained  four  diatom  species  restricted  to  high 
salinity  areas.  Group  VII  contained  three  species 
found  in  August  when  water  temperatures  ranged 
above  25  degrees  C.  Factors  such  as  temperature, 
salinity  and  concentrations  of  phosphorus  and  ni- 
trogen influenced  the  distribution  patterns  of  the 
seven  groups.  (Baker-FRC) 
W8 1-05646 


A  PRELIMINARY  LIMNOLOGICAL  SURVEY 
OF  SWARTWATER  DAM  (QWA-QWA), 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  for  Environmental  Science. 
P.  Stegmann,  A.  J.  H.  Pieterse,  D.  F.  Toerien,  M. 
T.  Seaman,  and  B.  C  W  Van  Der  Wall. 


Water  S.  A.,  Vol  7,  No  1,  p  16-27,  January,  1981.  5 
Fig,  12  Tab,  36  Ref 

Descriptors:  'Reservoirs,  'Primary  production, 
•Limnology,  Lake  stages.  Chlorophyll  a,  Eutro- 
phication.  Chemical  stratification,  'Swartwater 
Dam,  •South  Africa. 

A  preliminary  limnological  survey  was  performed 
at  Swartwater  Dam,  a  major  impoundment  with  a 
full  surface  area  of  70.25  ha  and  a  maximum  depth 
of  18  m.  The  relatively  small  (19.2  sq  km)  catch- 
ment area  is  grassland  with  little  erosion.  The 
survey  found  a  distinct  oxycline  in  the  absence  of  a 
distinct  thermocline.  There  was  chemical  stratifica- 
tion, but  generally  low  ionic  content,  although 
ionic  content  increased  markedly  in  the  anaerobic 
hypolimnion.  There  was  a  deeper  penetration  of 
light  with  long  wavelengths  in  the  humically 
stained  water.  The  water  had  primary  production 
rates,  chlorophyll  a  concentrations,  and  phyto- 
plankton populations  that  are  generally  associated 
with  mesctrophic  conditions.  Zooplankton  and 
zoobenthos  counts  indicated  a  low  secondary  pro- 
duction level.  Water  for  potable  uses  should  not  be 
withdrawn  from  the  hypolimnion,  as  iron  and  man- 
ganese contents  are  high.  The  temperature  is  suit- 
able for  the  production  of  trout  in  cages,  but 
anaerobic  hypolimnion  conditions  during  stratifica- 
tion could  be  hazardous  to  all  fish.  Eutrophication 
may  be  a  future  problem  if  increased  recreational 
use  is  made  of  the  impoundment.  (Small-FRC) 
W81-05692 

21.  Water  In  Plants 

GROWTH  RESPONSE  OF  SPECKLED  ALDER 
AND  WILLOW  TO  DEPTH  OF  FLOODING, 

Forestry  Sciences  Lab.,  Grand  Rapids,  MN. 

M.  D.  Knighton. 

Forest  Service  Research  Paper  NC-198,  1981.  6  p, 

5  Fig,  4  Tab,  13  Ref  North  Central  Forest  Expen- 

ment  Station,  St.  Paul,  Minnesota. 

Descriptors:  'Flooding,  'Shrubs,  'Wildlife  man- 
agement. Marsh  management.  Willow  trees. 
Oxygen  requirements,  Bushes,  Environmental  ef- 
fects, 'Soil-water-plant  relationships,  'Water-im- 
poundments, 'Flooding  tolerance,  Alnus  rugosa, 
Salix  spp. 

Growth  and  survival  of  speckled  alder  and  willow 
were  determined  for  two  growing  seasons  with 
continuous  flooding  at  different  depths.  Growth 
was  at  least  four  times  greater  when  the  water 
table  was  below  the  root  crown  than  when  it  was 
15  cm  above.  Mortality  increased  with  flooding 
depth  and  was  greatest  for  alder. 
W8 1-05430 

2J.  Erosion  and  Sedimentation 

TOTAL  LOAD  TRANSPORT  IN  ALLUVIAL 
CHANNELS, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 

K.  G.  Ranga  Raju,  R.  J.  Garde,  and  R.  C. 

Bhardwaj. 

Journal  of  the  Hydraulics  Division,  Proceedings  ot 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY2,  p  179-191.  February,  1981.  6  Fig,  1  Tab, 

13  Ref 

Descriptors:  'Sediment  transport,  'Alluvial  chan- 
nels, 'Sediment  load.  Mathematical  equations. 
Canals,  Alluvial  rivers.  Rivers,  Channels,  Flumes, 
Bed  load.  Suspended  load. 

Total  load  transported  in  alluvial  channels  was 
expressed  as  a  function  of  the  Darcy-Weisbach 
friction  factor,  average  bed  shear  stress  corre- 
sponding to  grain  roughness  divided  by  average 
bed  shear  stress,  and  shear  velocity  divided  by  fall 
velocity  of  sediment  in  still  fluid.  The  equation  was 
derived  from  a  large  amount  of  data  collected  in 
flumes  and  streams  under  equilibrium  conditions, 
excluding  the  wash  load.  Ripple-dune  and  transi- 
tion regimes  were  chosen  for  analysis.  Several 
relations  for  transport  from  the  literature  were 
compared  with  observed  data.  The  Ackers  and 
White  method  had  an  error  in  predicted  transport 


rate  of  plus  or  minus  50%  for  80%  of  the  data.  The 
Engelund  and  Hansen  equation  produced  low  sedi- 
ment transport  rates.  The  Graf  and  Acaroglu  work 
used  a  complex  equation,  which  could  be  simpli- 
fied The  equation  developed  in  this  paper  is  more 
accurate  than  some  of  the  existing  total  load  equa- 
tions. (Cassar-FRC) 
W8 1-05474 

SEDIMENT  YIELD  FROM  CULTIVATED 
LANDS:  SELECTED  BIBLIOGRAPHY, 

Stottler  Stagg  and  Associates,  Inc.,  San  Antonio, 

TX. 

F.  D.  Masch,  M.  A.  Ports,  and  A.  R.  Robinson. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p  124-126,  January,  1981.  15  Ref 

Descriptors:  'Bibliographies,  'Erosion,  'Sediment 
yield.  Model  studies.  Cultivated  lands,  'Agricul- 
tural runoff  Sediment  transport. 

A  bibliography  of  15  recent  selected  references  on 
predicting  sediment  yield  from  agricultural  land 
was  compiled  by  the  Sedimentation  Committee  of 
the  Hydraulics  Division,  American  Society  of 
Civil  Engineers.  The  Committee  recognizes  the 
significance  of  uncontrolled  erosion,  which  yields 
between  500  million  and  4  billion  tons  of  sediment 
annually.  Many  evaluation  procedures  and  simula- 
tion techniques  for  estimating  sediment  loss  have 
been  developed,  including  some  recent  models 
which  have  added  deterministic  predictors  to  pre- 
viously empirical  solutions.  (Cassar-FRC) 
W8 1-05482 


IDENTIFICATION  OF  BEDFORMS  IN  LOWER 
COOK  INLET,  ALASKA, 

Geological  Survey,  Corpus  Christi,  TX. 
For  primary  bibliographic  entry  see  Field  7B. 

W81-05521 


AQUATIC  SEDIMENTS, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
J.  V.  DePinto,  T.  C.  Young,  and  S.  C.  Martin. 
Journal  of  the  Water  Pollution  Control  Federation 
(Literature  Review  Issue),  Vol  52,  No  6,  p  1656- 
1670,  June,  1980.  172  Ref 

Descriptors:  'Sediments,  'Bottom  sediments, 
'Lake  sediments,  'Great  Lakes,  'Organic  com- 
pounds, 'Heavy  metals,  'Nutrients,  Model  studies. 
Sediment  transport.  Path  of  pollutants.  Aquatic 
soils,  Lakes,  Analytical  techniques.  Sampling,  Lit- 
erature review.  Sediment-water  interfaces.  Phos- 
phorus compounds.  Pesticides. 

A  review  of  the  1979  literature  on  aquatic  sedi- 
ments includes  a  consideration  of  new  methodolo- 
gy manuals  fro  ASTM  and  EPA  on  sediment 
analysis.  Several  reports  were  published  on  man- 
agement of  bottom  sediments  containing  toxic  sub- 
stances; individual  papers  appeared  on  a  wide  vari- 
ety of  topics  including  analytical  and  samplmg 
methods;  distribution,  transport,  and  concentration 
of  heavy  metals  in  sediments;  sediment  character- 
ization and  sediment-water  interchange  were  addi- 
tional study  topics,  along  with  biological  availabil- 
ity and  biological  activity  of  nutrients.  The  occur- 
rence and  fate  of  organic  substances  such  as  pesti- 
cides, polychlorinated  biphenyls,  and  methane 
formed  the  subject  of  continuous  investigations. 
Empirical  studies  were  followed  by  developmeiit 
of  mathematical  models,  especially  for  fluvial  sedi- 
ment transport  and  transport  of  related  pollutants, 
including  phosphorus.  (Cassar-FRC) 
W8 1-05560 


THE  PETERSON  LIMESTONE-EARLY  CRE- 
TACEOUS LACUSTRINE  CARBONATE  DEPO- 
SITION IN  WESTERN  WYOMING  AND 
SOUTHEASTERN  IDAHO, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Geology 

and  Mineralogy. 

S.  W.  Glass,  and  B.  H.  Wilkinson. 

Sedimentary  Geology,  Vol  27,  No  2,  p  143-160, 

August,  1980.  6  Fig,  25  Ref 
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Descriptors:  'Limestone,  'Geologic  history, 
'Flood  plains,  Paleosols,  Soil  types,  'Fluvial  sedi- 
ments, River  basin  development,  'Peterson  lime- 
stone, 'Wyoming,  'Idaho. 

The  lacustrine  Peterson  Limestone  of  western  Wy- 
oming and  southeastern  Idaho  is  made  up  of  two 
floodplain  deposition  areas  and  paleosols,  and  shal- 
low near-shore  and  deeper  lacustrine  sediments. 
Specifically,  the  six  lithofacies  that  compose  its 
20,000  sq  km  area  are:  calcareous  sandstone  and 
shale,  red  nodular  limestone,  pink  sandy  micrite, 
biomicrite,  graded  silty  micrite,  and  limestone  con- 
glomerate. A  large,  fresh,  hardwater  lake  sur- 
rounded by  fluvial  systems  and  associated  flood 
plains  in  a  warm  temperate  climate  was  the  system 
from  which  the  limestone  developed.  Around 
Lake  Peterson,  well-oxidized  sandy  terrigenous 
rocks  and  paleosol  nodules  indicate  that  flood  plain 
deposition  preceded  and  was  simultaneous  with 
lacustrine  carbonate  deposition.  In  the  deeper  parts 
of  the  basin,  micrite  and  biomicrite  were  formed, 
while  sandy  and  silty  carbonate  accumulated  in 
shallower  lake-margin  areas.  Lake  Peterson  was 
similar  to  modern  playas,  although  there  is  no 
known  modern  system  exactly  like  it.  (Small-FRC) 
W8 1-05628 


2K.  Chemical  Processes 


CALCIUM  PHOSPHATE  PRECIPITATION  IN 
AQUEOUS  CALCITIC  LIMESTONE  SUSPEN- 
SIONS, 

State  Univ.  of  New  York  Coll.  at  Plattsburgh.  Inst. 

for  Man  and  Environment. 

J.  L.  Brown. 

Journal  of  Environmental  Quality,  Vol  9,  No  4,  p 

641-644,  October/December,  1980.  6  Fig,  1  Tab, 

17  Ref 

Descriptors:  'Phosphates,  'Calcium  compounds, 
'Chemical  precipitation,  Limestone,  Chemical  re- 
actions, Wastewater  treatment,  Fluorides,  Chemis- 
try of  precipitation,  Calcium  phosphate,  Phospho- 
rus removal. 

Phosphate  precipitation  was  studied  by  reacting 
dilute  (0.3  mM)  phosphate  solutions  with  aqueous 
suspensions  of  calcitic  limestone.  This  represents  a 
possible  method  of  removing  phosphates  from  do- 
mestic wastewaters.  The  rate  of  phosphate  disap- 
pearance increased  with  both  pH  elevation  from 
7.0  to  8.4  and  addition  of  hydroxyapatite  seed 
crystals.  Sodium  fluoride,  0. 1  to  0.2  mM,  strongly 
increased  phosphate  disappearance  independently 
of  pH,  but  only  in  the  presence  of  seed  crystals. 
This  suggests  precipitation  of  hydroxyapatite  or 
fluorapatite,  but  this  was  not  confirmed.  At  pH  7.0 
in  the  presence  of  fluoride  and  seed  crystals,  phos- 
phate was  reduced  to  about  0.01  mM  in  two  hours 
and  almost  zero  in  18  hours.  (Cassar-FRC) 
W81-05536 


AN  OCCURRENCE  OF  CALCIUM  HYDROX- 
IDE GROUND  WATER  IN  JORDAN, 

Harza  Engineering  Co.,  Chicago,  IL 
M.  Saines,  P.  Dickson,  and  P.  Lambert. 
Ground  Water,  Vol  18,  No  5,  p  503,  September/ 
October,  1980.  1  Tab.  2  Ref 

Descriptors:      'Calcium      hydroxide,  'Springs, 

'Chemical    properties.    Groundwater,  Hydrogen 

ion    concentration.     Alkaline     water.  Dissolved 
solids,  'Jordan. 

Natural  calcium  hydroxide  groundwater  with  a  pH 
of  12.7,  the  highest  ever  reported,  was  discovered 
in  the  Yarmouk  Valley,  Jordan.  This  water  has 
4,736  mg  per  liter  total  dissolved  solids,  7,400 
micromnos  per  cm  conductivity  and  35  43  meq  per 
liter  Ca.  The  water  originates  from  rainfall  perco- 
lating through  100  meters  of  rock  rich  in  portlan- 
dite  (Calcium  hydroxide),  which  was  formed  by 
combustion  metamorphism  of  kerogen-rich  marl 
and  limstone.  (Cassar-FRC) 
W8 1-05699 


2L.  Estuaries 


DETERMINATION  OF  BENZO(A)PYRENE, 
HEXACHLOROBENZENE  AND  PENTACH- 
LOROPHENOL  IN  OYSTERS  FROM  GALVES- 
TON BAY,  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-05456 


EVALUATION  OF  SAND  WAVES  IN  AN  ESTU- 
ARY, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering and  Ocean  Engineering. 
B.  R.  Baliga,  and  R.  T.  Hudspeth. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY2,  p  161-178,  February,  1981.  10  Fig,  1  Tab, 
22  Ref 

Descriptors:  'Estuaries,  'Sand  waves,  'Dredging, 
Sediment  transport.  Environmental  effects.  Math- 
ematical studies. 

The  rate  of  sediment  turnover  (RST)  in  the  Bella- 
Williamson  dissection  plane  method  for  determin- 
ing chronic  environmental  impacts  of  dredging  in 
estuaries  may  be  quickly  located  by  using  the 
equilibrium  subrange  and  the  total  energy  (vari- 
ance of  the  spatial  sequence)  of  the  wave  number 
spectrum  for  sand  waves.  The  sand  wave  profile 
may  be  measured  by  underwater  sonic  profilers, 
and  the  wave  number  spectral  amplitude  may  be 
estimated  by  an  FFT  (Finite  Fourier  Transform) 
algorithm.  A  comparison  of  the  rms  (root  mean 
square)  wave  height,  which  may  be  determined 
from  the  total  energy  content  computed  by  the 
FFT  coefficients,  with  the  equilibrium  subrange  of 
the  theoretical  wave  number  spectrum  provides  a 
reasonable  estimate  of  the  RST.  The  method  may 
be  extended  to  compute  the  wave  frequency  spec- 
trum without  requiring  the  measurement  of  a  tem- 
poral sand  wave  profile  provided  that  a  dispersion 
transformation  between  wave  frequencies  and 
wave  numbers  is  known.  In  addition,  recommenda- 
tions are  presented  for  extending  the  present 
knowledge  of  the  wave  number  equilibrium  su- 
brange and  the  wave  frequency  dispersion  trans- 
formation for  sand  waves  under  oscillatory  flows. 
(Cassar-FRC) 
W8 1-05469 


ENERGY   FLOW  THROUGH   THE   FIDDLER 

CRABS  UCA  PUGNAX  AND  U.  MINAX  AND 

THE  MARSH  PERIWINKLE  LITTORINA  IR- 

RORATA    IN    A    NORTH    CAROLINA    SALT 

MARSH, 

North  Carolina  State  Univ.  at  Raleign.  Dept.  of 

Botany. 

L.  M.  Cammen,  E.  D.  Seneca,  and  L.  M.  Stroud. 

American  Midland  Naturalist,  Vol  103,  No  2,  p 

238-250.  April,  1980.  1  Fig,  3  Tab,  28  Ref 

Descriptors:  'Energy,  'Salt  marshes,  'Inverte- 
brates, Growth  rates.  Crabs,  Ecosystems,  Primary 
production,  Estuaries,  Cape  Fear  River,  'North 
Carolina. 

As  part  of  an  attempt  to  formulate  an  energy 
budget  for  an  entire  salt  marsh  ecosystem,  an 
energy  budget  was  constructed  for  the  dominant 
invertebrates,  fiddler  crabs  Uca  pugnax  and  U. 
minax,  and  the  marsh  periwinkle,  Littorina  irror- 
ata.  The  marsh  was  a  Spartina  alterniflora  marsh  in 
the  Cape  Fear  River  Estuary,  North  Carolina. 
Production,  respiration  and  assimilation  in  kcal/sq 
m/yr  were:  51,  55,  and  106  for  U.  pugnax,  13,  44, 
and  58  for  U  minax,  and  8,  94,  and  101  for  L. 
irrorata.  Assimilation  efficiencies  were  found  to  be 
relatively  low,  at  9%  for  U.  pugnax,  8%  for  U. 
minax,  and  14%  for  L.  irrorata.  Net  growth  effi- 
ciencies were  determined  by  the  ratio  of  produc- 
tion to  assimilation,  and  were  48%  for  U.  pugnax, 
23%  for  U.  minax,  and  7%  for  L.  irrorata.  The 
three  species  together  consumed  about  one-third  of 
the  net  production  of  the  emergent  marsh  and 
assimilated  about  one-tenth  of  that  amount.  The 
values  found  in  this  study  for  energy  flow  appear 


to  be  low  in  relation  to  previous  studies,  but  meth- 
odology and  locations  varied.  (Small-FRC) 
W81-05507 


ELIMINATION  OF  LABORATORY-AC- 
QUIRED CADMIUM  BY  THE  OYSTER  CRAS- 
SOSTREA  VIRGINICA  IN  THE  NATURAL  EN- 
VIRONMENT, 

Food  and  Drug  Administration,  Dauphin  Island, 

AL.  Gulf  Coast  Technical  Services  LInit. 

D.  E.  Mowdy. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  3,  p  345-351,  March,  1981. 

1  Tab,  12  Ref 

Descriptors:  'Cadmium,  'Oysters,  Shellfish,  Fate 
of  pollutants,  Estuarine  environment,  Dauphin 
Bay,  Alabama,  Marine  animals,  'Detoxification, 
Oyster  relaying 

Oysters  dosed  with  0.1  mg  per  ml  cadmium  for  9 
days  out  of  76  days  of  confinement  in  flumes 
supplied  by  flowing  estuarine  water  accumulated 
10.4  ppm  Cd  compared  with  0.4  ppm  for  undosed 
controls.  The  contaminated  oysters  were  then  sus- 
pended in  trays  from  a  pier  in  Dauphin  Bay  and 
analyzed  at  intervals  to  determine  the  rate  of  Cd 
elimination.  After  147  days  immersion  in  the  natu- 
ral estuarine  water,  Cd-contaminated  concentra- 
tions in  oyster  tissue  fell  from  the  original  5.9  ppm 
to  1.3  ppm.  Intermediate  Cd  concentrations  (ppm) 
were:  19  days,  4.9;  36  days,  3.9;  60  days,  3.0;  104 
days,  2.1;  and  133  days,  1.7.  Little  Cd  elimination 
occurred  during  periods  of  low  salinity  and  at 
temperatures  above  32C  and  below  7C.  The  more 
rapid  depuration  in  the  first  42  days  of  immersion 
suggested  the  presence  of  unbound  Cd.  The  slower 
elimination  in  the  latter  part  of  the  study  may  have 
been  a  result  of  the  presence  of  bound  Cd.  (Cassar- 
FRC) 
W81-05522 


MATHEMATICAL  MODELING  OF  DISPER- 
SION IN  MIXED  ESTUARIES, 

Y.  F.  Ozturk. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  211-228,  February, 
1981.  5  Fig,  3  Tab,  28  Ref 

Descriptors:  'Mixing,  'Estuaries,  'Mathematical 
models,  Model  studies.  Coasts,  Flow,  Tidal  effects, 
Water  currents,  'Salinity,  'Brisbane  River  Estu- 
ary, Australia. 

A  dispersion  equation  was  applied  to  mathemat- 
ically model  the  dispersion  in  the  Brisbane  River 
Estuary,  Australia.  In  this  estuary,  salinity  near  the 
surface  and  near  the  bed  were  similar,  indicating  a 
mixed  or  slightly  stratified  system.  In  the  model, 
isotropic  flow  conditions  were  a  function  of  real 
time  flow  depth  and  four  thirds  power  of  the  real 
time  tidal  velocity.  The  model  represented  ade- 
quately the  rates  of  dispersion  in  the  estuary.  Cer- 
tain parameters  were  adjusted  by  trial  and  error. 
The  consistency  index  was  estimated  by  measur- 
able hydraulic  parameters,  allowing  the  dispersion 
coefficient  to  be  defined  directly  by  the  time  vari- 
able flow  depth  and  tidal  velocity  available  in  the 
mathematical  hydraulic  model.  A  computer  gener- 
ated table  of  constants  is  presented  which  can  be 
used.  Field  studies  are  needed  to  verify  and  refine 
the  model.  (Small-FRC) 
W8 1-05528 


LONG-TERM  SALINITY  CALCULATION  IN 
DELAWARE  ESTUARY, 

Najarian,  Thatcher  and  Associates,  Inc.,  Closter, 
NJ. 

M.  L.  Thatcher,  and  D.  R.  F.  Harleman. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  11-27,  February, 
1981.  12  Fig,  1  Tab,  17  Ref 

Descriptors:  'Mathematical  models,  'Estuaries, 
'Saline-freshwater  interfaces,  Water  currents.  Sa- 
linity, Channel  inflow,  Chlorides,  'Delaware 
River,  Delaware  Estuary. 


WATER  CYCLE— Field  2 


A  long-term  salinity  calculation  method  was  ap- 
plied to  the  Delaware  Estuary,  a  coastal  plam 
estuary  with  time  varying  salinity  distributions^ 
The  model  is  a  function  of  observed  or  prescribed 
values  of  freshwater  inflows  and  varying  surface 
elevations  at  the  ocean  boundary.  The  develop- 
ment, modification,  and  application  of  the  calculat- 
ing technique  are  described.  The  model  was  run 
for  a  one  year  period  or  a  total  of  704  tidal  cycles. 
Model  results  were  compared  with  those  observed 
at  the  USGS  water  quality  observation  stations. 
Problems  with  the  model  include  the  representa- 
tion of  the  dispersive  effects  of  channel  irregulari- 
ties by  a  constant  multiplier  times  the  Taylor  coef- 
ficient. Also,  the  short-term  variations  in  tributary 
inflow  chloride  concentration  cannot  be  accurately 
simulated  by  using  correlations  between  chloride 
discharge  and  influx.  Also,  the  model  does  not 
predict  the  effects  of  the  C&O  canal,  and  local 
wind  effects  are  not  considered.  Despite  its  limita- 
tions, the  model  did  an  acceptable  job  of  predicting 
chloride  concentrations  over  a  wide  range  of  fresh- 
water inflow  conditions.  (Small-FRC) 
W81-05529 


SUSPENDED  SOLIDS  ANALYSIS  OF  ESTUAR- 
INE  SYSTEMS, 

Manhattan  Coll.,  Bronx,  NY.  Environmental  Engi- 
neering and  Science. 
D.  J.  O'Connor,  and  W.  Lung. 
Journal  of  the  Environmental  Engineering  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  101-120,  February, 
1981.  12  Fig,  32Ref 

Descriptors:  'Estuaries,  'Suspended  solids,  *Water 
currents.  Sediments,  Mathematical  models.  Salin- 
ity,  Eddies,   Salinity  currents.  Water  circulation. 

A  practical  engineering  method  is  presented  to 
analyze  estuarine  circulation  and  the  associated 
suspended  solids  distribution.  A  two-layer  salinity 
and  suspended  solids  model  is  presented  which 
includes  a  seaward  advective  flow  in  the  surface 
layer,  landward  in  the  bottom  layer,  vertical  ad- 
vective flow,  vertical  dispersion  across  the  layer 
interface,  and  the  settling  of  suspended  solids.  The 
horizontal  and  vertical  transport  coefficients  are 
evaluated  using  a  simple  hydrodynamic  analysis. 
The  eddy  dispersion  coefficient  is  estimated  from 
eddy  viscosity  using  an  empirical  relationship  with 
the  Richardson  number  determined  in  the  velocity 
equation.  Particle  settling  velocity  can  also  be  esti- 
mated. The  analysis  is  applied  to  the  Sacramento- 
San  Joaquin  Delta  and  the  James  River  estuary  to 
demonstrate  the  validity  of  the  approach.  Theoreti- 
cal and  experimental  work  is  needed  to  develop 
measurement  methods  for  eddy  viscosity  and  dis- 
persion coefficients,  settling  velocities  of  cohesive 
particles,  and  the  exchange  with  and  motion  of  the 
bed.  (Small-FRC) 
W81-05535 


THE  CONTRIBUTION  OF  BACTERIA  TO  THE 
TOTAL  ADENOSINE  TRIPHOSPHATE  EX- 
TRACTED FROM  THE  MICROBIOTA  IN  THE 
WATER  OF  A  SALT-MARSH  CREEK, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
C.  A.  Wilson,  L.  H.  Stevenson,  and  T.  H. 
Chrzanowski. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy, Vol  50,  No  2/3,  p  183-195,  1981.  5  Fig,  3  Tab, 
31  Ref. 

Descriptors:  'Adenosine  triphosphate,  'Bacteria, 
'Salt  marshes,  'Estuaries,  Streams,  Tidal  marshes, 
Biomass,  Ecosystems,  Bacterial  analysis. 

The  estimation  of  total  microbial  biomass,  which  is 
an  element  in  the  characterization  of  aquatic  eco- 
systems, can  be  accomplished  by  the  measurement 
of  cellular  adenosine  5'-triphosphate  (ATP).  How- 
ever, the  ATP  assay  is  nondiscriminatory  since  it 
does'  not  distinguish  between  the  contributions  of 
various  biota.  This  study  investigated  the  feasibility 
of  passing  a  water  sample  through  a  1.0-microme- 
ter  filter  (Nucleopore)  to  remove  the  nonbacterial 
organisms  from  the  sample  and  thus  permit  deter- 
mination of  the  relative  contribution  of  bacterial 
ATP  to  the  total  pool  of  ATP  in  environmental 
samples.  The  nonbacterial  organisms  are  retained 


on  the  filter.  The  quantification  of  ATP  and  the 
enumeration  of  bacteria  (by  epifluorescence  rni- 
croscopy)  were  performed  on  filtered  and  unfil- 
tered  portions  of  each  sample  and  on  cultured 
organisms.  The  values  of  ATP  per  cell  averaged 
1  48  times  ten  to  the  minus  fifteenth  power  grams 
per  cell  from  laboratory  cultures  and  generally 
two  orders-of-magnitude  lower  in  bacteria  from 
the  natural  system,  with  values  ranging  from  0.24 
to  28.8  times  10  to  the  waters,  the  higher  values  of 
ATP  per  cell  were  observed  in  samples  collected 
during  the  warmer  months.  Higher  values  of  ATP 
per  cell  were  observed  in  samples  collected  at  low 
tide  than  in  those  collected  at  high  tide.  The  con- 
tribution of  the  bacterial  ATP  to  the  total  micro- 
biota  ATP  ranged  from  less  than  1  to  83  percent, 
with  an  average  value  of  about  25  percent.  Gener- 
ally, waters  from  the  high  marsh,  which  was 
strongly  influenced  by  sediment  microbes  and  was 
not  markedly  influenced  by  the  tides,  contained  a 
greater  percentage  of  bacterial  ATP.  (Carroll- 
FRC) 
W81-05540 

GROUPING  AND  CLASSIFICATION  APPLIED 
TO  THE  STUDY  OF  THE  DISTRIBUTION  OF 
THE  BENTHIC  EPIFAUNA  OF  THE  LOWER 
ESTUARY  AND  GULF  OF  SAINT  LAWRENCE. 
(GROUPEMENT  ET  ORDINATION  APPLI- 
OUES  A  L'ETUDE  DE  LA  REPARITION  DE 
L'EPIFAUNE  BENTHIQUE  DE  L'ESTUAIRE 
MARITIME  ET  DU  GOLFE  DU  SAINT-LAUR- 
ENT), ,  „.  ,  ■ 
Laval  Univ.,  Quebec.  Dept.  de  Biologic. 
P.  Fradette,  and  E.  Bourget. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy, Vol  50,  No  2/3,  p  133-152,  1981.  3  Fig,  4  Tab, 
51  Ref. 

Descriptors:  'Estuaries,  'Benthic  fauna,  'Popula- 
tion density,  Biomass,  Sampling,  Mathematical 
studies.  Aquatic  populations,  Canada,  'Gulf  of 
Saint  Lawrence,  Multivariate  analysis,  Ecosys- 
tems. 

A  series  of  47  navigation  buoys  was  used  to  collect 
quantitative   samples  of  epibenthic   fauna  in  the 
Lower    Estuary    and   Gulf  of   St.    Lawrence   in 
Canada.  Sessile  species  and  biomass  composition 
were    used    to    describe    stations,    which    were 
grouped    using    multivariate   analysis.    A   Gower 
similarity  index,  modified  to  take  into  account  the 
importance  of  each  species  in  the  ecosystem,  was 
used  to  compare  stations.  Cluster  and  principal 
coordinate  analyses  showed  comparable  relations 
between   stations.   The  North   Shore  and  Gaspe 
Coast  stations  were  separated  from  those  of  the 
Lower  North  Shore,  the  Mingan  Island  sector,  and 
the    Lower    Estuary.    Stations    from    the    Lower 
North  Shore  were  also  separated  from  those  of  the 
Mingan  Island  region  and  of  the  Lower  Estuary, 
but   at   a   higher   level   of  similarity.    All   animal 
assemblages  consisted  of  the  following  sessile  spe- 
cies:  Obelia  longissima  (Pallas),   Hiatella   arctica 
(L.),   Mytilus  edulis  L.,   Balanus  balanoides  (L.), 
and  B.  crenatus  (Bruguiere).  These  species  formed 
over  95  percent  of  biomass  of  all  sessile  species. 
Differences   between   the   various   station   assem- 
blages were  mainly  due  to  changes  in  the  relative 
abundance  of  these  species.  The  geographical  gra- 
dient of  summer  surface  water  temperature  best 
explains  the  observed  clusters.  In  the  Lower  Estu- 
ary,   the    spatio-temporal    variations    of   physico- 
chemical  factors  and  the  surface  circulation  may 
influence  the  number  of  species  and  their  abun- 
dance. The  circulation  systems  of  the  Lower  Estu- 
ary and  near  the  Mingan  Islands  might  account  for 
the  similarity  between  their  assemblages.  The  same 
dominant  species,  Obelia  longissima,  characterizes 
the  fauna  of  these  two  regions.  (CarroU-FRC) 
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GEOMETRY  OF  TIDAL  INLETS:  EMPIRICAL 
EQUATIONS, 

Coastal  Engineering  Research  Cener,  Fort  Belvoir, 
VA. 

C.  L.  Vincent,  and  W.  D.  Corson. 
Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WWl,  p  1-9,  Febru- 
ary. 1981.  5  Fig,  1  Tab,  3  Ref 


Estuaries— Group  2L 

Descriptors:  'Graphical  analysis,  'Inlets,  'Tide- 
water, Tidal  effects,  'Geomorphology,  Mathemat- 
ical studies.  Channels,  Waves. 

Relationships  are  presented  between  physiographic 
parameters  of  an  inlet  such  as  channel  lengths  and 
depths  for  tidal  inlets.  An  examination  of  physio- 
graphic parameters  would  show  any  characteristic 
variations  in  inlet  geometry  and  provide  informa- 
tion on  whether  inlet  geometry  tends  toward  an 
equilibrium.  It  is  difficult,  if  not  impossible,  to 
measure  wave  and  tide  parameters.  Sixty-seven 
inlets  were  studied,  and  empirical  formulae  were 
derived.  Parameters  were  plotted  against  each 
other,  and  those  plots  that  showed  promise  were 
analyzed  through  standard  linear  and  power  curve 
fitting  analysis.  For  example,  parameters  were 
plotted  against  cross-sectional  area  and  the  ratio  of 
inlet  width  to  inlet  length.  A  fairiy  strong  coher- 
ence of  inlet  geometry  was  found,  from  which  it 
was  inferred  that  inlet  geometry  tends  to  be  self- 
adjusting  to  wave-tide  regime.  The  results  can  be 
used  in  the  planning  of  inlet  modifications.  (Small- 
FRC) 
W81-05544 

TIDAL  FRESHWATER  MARSH  ESTABLISH- 
MENT ON  DREDGE  SPOILS  IN  THE  COLUM- 
BIA RIVER  ESTUARY,  , 

Washington  State  Univ.,  Pullman.  Coll.  ot  Agri- 
culture Research  Center. 

M.  E.  McVay,  P.  E.  Heilman,  D.  M.  Greer,  S.  E. 
Brauen,  and  A.  S.  Baker.  , ,  ,  «  vt    , 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 
488-493,  July/September,  1980.  1  Fig,  4  Tab,  27 
Ref. 

Descriptors:  'Marsh  management,  'Planting  man- 
agement, 'Marsh  plants.  Aquatic  plants.  Rivers, 
Nutrients,  Potassium,  'Tidal  marshes.  Salt 
marshes.  Tidal  flats,  'Columbia  River,  Nitrogen, 
Phosphorus,  Fertilizers,  Estuaries. 

Marsh    establishment    through    the    seeding    and 
transplanting  of  tufted  hairgrass  and  slough  sedge 
was  investigated  on  sandy  material  in  an  intertidal 
location  in  the  Columbia  River  Estuary.  Treat- 
ments were  made  with  single  and  split  applications 
of  a  mixed  nitrogen,  phosphorus,  and  potassium 
fertilizer.  Survival  and  growth  of  plants  and  the 
concentrations  of  N,  P,  and  K  in  the  plant  tissues 
were  monitored.  Survival  and  biomass  production 
differed   significantly   with   respect   to   elevation, 
with  few  plants  of  either  species  surviving  after  the 
first  winter  below  0.7  meters  above  Mean  Lower 
Low  Water  (MLLW).  The  best  growth  of  tufted 
hairgrass  transplants  was  in  upper  elevations,  about 
1  9  meter  above  MLLW,  but  satisfactory  stands 
were  found  at  about  0.9  meters  above  MLLW.  The 
best  growth  of  slough  sedge  was  at  middle  eleva- 
tions of  about  1.1  meter  above  MLLW,  with  satis- 
factory growth  to  about  0.8  meters  above  MLLW. 
Direct  seeding  was  not  satisfactory  for  establishing 
the  species.  Natural  seeding  of  tufted  hairgrass  did 
begin  in  the  second  year  of  the  plantings  in  pro- 
tected   areas.    Fertilizer    significantly    increased 
tufted  hairgrass  growth  during  both  seasons,  par- 
ticulady  at   the   upper  tier.   With  slough   sedge, 
except  for  a  slight  increase  in  the  number  of  culms, 
fertilizer  had  no  significant  effect  on  growth  in 
either   year.   Tufted   hairgrass  seems  better   than 
slough  sedge  in  terms  of  both  biomass  and  seed 
production  for  use  in  marsh  establishment.  (Baker- 
FRC) 
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ARSENIC  IN  U.K.  ESTUARINE  SEDIMENTS 
AND  ITS  AVAILABILITY  TO  BENTHIC  OR- 
GANISMS, ^    ,       ,,  J  IT 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
W.J.  Langston. 

Journal  of  the  Marine  Biological  Association  ot  the 
United  Kingdom,  Vol  60,  No  4,  p  869-881,  1980.  7 
Fig,  3  Tab,  22  Ref 


Descriptors:  'Estuaries,  'Arsenic,  'Benthos, 
Water  pollution.  Sediments,  'Great  Britain,  Aquat- 
ic soils,  Toxins,  Iron. 

Experimental  studies  have  shown  that  several 
marine   organisms   can   accumulate   arsenic   from 
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Group  2L — Estuaries 

contaminated  water  and  food.  Although  there  is 
some  evidence  that  high  arsenic  levels  in  marine 
organisms  are  linked  to  environmental  levels,  few 
data  showing  direct  relationships  are  available. 
This  study  investigated  the  relationship  between 
environmental  arsenic  occuring  in  estuarine  sedi- 
ments and  arsenic  levels  in  selected  organisms  from 
27  estuaries  in  England  and  Wales.  Total  arsenic 
concentrations  in  the  estuarine  sediments  ranged 
from  2  micrograms  per  gram  to  2500  micrograms 
per  gram,  with  the  highest  concentrations  occur- 
ring in  sediments  of  estuaries  associated  with  past 
or  present  metalliferous  mining.  Strong  correla- 
tions were  found  between  arsenic  and  iron  in  1  N- 
hydrochloric  acid  extracts  of  different  estuarine 
sediments,  with  the  arsenic  to  iron  ratios  ranging 
from  0.0011  in  estuaries  not  contaminated  with 
mine  wastes  to  0.0190  in  metalliferous  sediments. 
Concentrations  of  arsenic  in  estuarine  organisms 
were  found  to  correlate  more  significantly  with  the 
arsenic  to  iron  ratio  in  sediments  than  with  arsenic 
levels  alone.  The  highest  arsenic  concentrations  in 
organisms  occurred  in  estuaries  where  the  sedi- 
ment contained  high  arsenic  to  iron  ratios.  This 
relationship  was  most  evident  in  the  bivalve  Scro- 
bicularia  plana  (da  Costa),  in  which  the  proportion 
of  readily  extractable  iron  in  sediments  mediates 
the  availability  of  arsenic  to  the  animal  in  a  pre- 
dictable way.  (Carroll-FRC) 
W81-05577 


TEMPORAL  VARIATIONS  IN  ANNUAL  PRO- 
DUCTION AND  BIOMASS  IN  ESTUARINE 
POPULATIONS  OF  TWO  POLYCHAETES, 
NEPHTYS  HOMBERGI  AND  AMPHARETE 
ACUTIFRONS, 

Institute    for    Marine    Environmental    Research, 
Plymouth  (England). 
R.  Price,  and  R.  M.  Warwick. 
Journal  of  the  Marine  Biological  Association  of  the 
United  Kingdom,  Vol  60,  No  2,  p  481-487,  1980.  2 
Fig,  2  Tab,  14  Ref 

Descriptors:  'Estuaries,  *Polychaetes,  'Population 
dynamics.  Animal  populations.  Annelids,  Biomass, 
Aquatic  productivity. 

The  usefulness  of  most  information  on  production 
rates  and  production/biomass  ratios  of  macro- 
benthic  species  is  limited  by  a  lack  of  data  on  their 
temporal  and  spatial  stability.  This  study  investi- 
gated the  stability  of  the  production,  biomass,  and 
production/biomass  ratio  values  of  two  polychaete 
species,  Nephtys  hombergi  Savigny  and  Amphar- 
ete  acutifrons  (Grube),  over  a  5-year  period,  from 
October  1972  through  October  1977,  in  the  estuary 
of  the  River  Lynher  in  Great  Britain,  for  Nephtys, 
production  ranged  from  6.00  to  2.84  grams  dry 
weight  per  sq  m.  Biomass  for  this  species  varied 
from  4.76  to  3.21  grams  per  sq  m.  The  production/ 
biomass  ratio  ranged  from  1.42  to  0.81,  gradually 
declining  over  the  period  of  the  study  as  a  result  of 
reduced  recruitment  which  led  to  a  higher  propor- 
tion of  older  year-classes  in  the  population.  The 
production  of  Ampharete  ranged  from  12.54  grams 
per  sq  m  to  0.12  grams  per  sq  m,  while  biomass 
varied  from  2.29  to  0.03  grams  per  sq  m.  Although 
the  production  and  biomass  variations  were  greater 
for  Ampharete  than  for  Nephtys,  the  production/ 
biomass  ratio  was  more  stable  for  Ampharete, 
ranging  between  5.47  and  4.00.  This  stability  re- 
sulted from  the  fact  that  Ampharete  is  an  annual 
species,  and  production/biomass  ratios  were  there- 
fore not  dependent  on  the  balance  of  year-class 
strengths  as  in  Nephtys.  Settlement  success  of  Am- 
pharete appears  to  be  dependent  primarily  upon 
the  number  of  adults  reaching  maturity  at  the  same 
site  in  the  previous  generation,  reflecting  an  ab- 
sence of  dispersal  mechanisms,  while  the  stable 
biomass  and  production  values  for  Nephtys  may  be 
attributed  to  its  dispersive  strategy,  successive 
spawnings,  predator  escape  mechanism,  and  catho- 
lic diet.  (Carroll-FRC) 
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3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DEVELOPMENT  OF  NOVEL  POROUS  SUB- 
STRATES FOR  ULTRAFILTRATION,  DESALI- 
NATION AND  WATER  RECLAMATION  - 
PART  II, 

Gulf  South   Research   Inst.,   New   Orleans,   LA. 

Dept.  of  Polymer. 

I.  Cabasso,  and  B.  L.  Zimny. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB82-103920, 
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Final  report  submitted  to  Office  of  Water  Research 

Technology,  May  5,  1981.  34  p,  21  Fig,  5  Tab,  3 

Ref,  Append. 

Descriptors:  *Permselective  membranes,  'Sub- 
strates, 'Polymers,  'Composite  membranes,  'De- 
salination, Reverse  osmosis. 

Porous,  synthetic  polymer  substrates  were  devel- 
oped as  support  components  for  composite  desali- 
nation membranes.  The  selected  material  was 
methyl-brominated  poly(bromophenylene  oxide), 
or  M-PPO,  a  hydrophobic  polymer  readily  formu- 
lated and  cast  into  large,  flat-sheet  membranes. 
Morphological  characterization  of  M-PPO  sub- 
strates by  scanning  electron  microscope  revealed 
the  spongelike  matrix  structure.  Dried  substrates 
could  be  rewetted  by  using  a  wetting  agent,  e.g., 
20  percent  acetone  in  water.  Similar  M-PPO  mem- 
branes were  previously  evaluated  in  ultrafiltration 
applications  after  surface  modification  with  4- 
amino-1 -naphthalene  sulfonic  acid  sodium  salt. 
Preparation  of  composite  membranes  involved 
deposition  of  a  dense,  ultrathin,  permselective 
layer  on  the  porous  substrate.  Two  successful  ap- 
proaches were  the  in  situ  polycondensation  of  two 
reactive  prepolymers  to  the  substrate  surface,  and 
the  direct  application  of  a  dilute  polymer  solution. 
Necessary  properties  of  the  permselective  layer 
included  reactive  moieties  which  would  crosslink 
the  substrate  surface  under  mild  conditions,  and 
the  ability  to  form  a  continuous,  nonporous  film 
upon  drying  or  curing.  Commercially  available 
polysulfone  substrates  were  identically  modified 
for  comparison.  Membranes  were  evaluated  on  a 
recirculating  reverse  osmosis  rig  with  NaCl,  and 
in  some  experiments,  chlorine,  over  periods  up  to 
49  days.  (Zimny-GSRI) 
W81-05352 


3C.  Use  Of  Water  Of  Impaired 
Quality 


INDUSTRIAL  REUSE  OF  URBAN  STORM- 
WATER, 

Environmental  Protection  Agency,  Edison,  NJ. 
R.  Field,  and  C-Y.  Fan. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  171-189,  February, 
1981.  13  Tab,  25  Ref 

Descriptors:  'Combined  sewer  overflows,  'Urban 
runoff,  'Storm  runoff.  Industrial  water.  Water  use, 
'Water  treatment.  Costs,  Physicochemical  treat- 
ment, Water  reuse,  'Impaired  water  use. 

A  hypothetical  case  study  is  presented  which  illus- 
trates the  cost  effectiveness  of  reclaiming  urban 
stormwater  for  complete  industrial  supply.  While 
the  quality  of  urban  stormwater  varies  greatly 
from  metropolitan  area  to  metropolitan  area,  the 
biochemical  oxygen  demand  is  close  to  that  of 
secondary  treatment  plant  effluent  and  the  sus- 
pended solids  concentration  is  similar  to  that  of 
raw  sanitary  wastewater.  Because  there  is  high 
volume  variability  with  stormwater  and  combined 
sewer  overflow,  physical  treatment  units  are  gen- 
erally better  than  biological  ones.  A  treatment 
system  is  designed  with  the  final  water  quality 
desired  in  mind.  The  sample  stormwater  reclama- 
tion system  included  a  storage  reservoir  and  treat- 


ment facilities.  Treatment  included:  fine  mesh 
screening,  chemical  addition,  high  rate  filtration, 
disinfection,  and  carbon  columns.  A  system  using  a 
combination  of  city  water  and  reclaimed  storm- 
water would  save  approximately  $900,000/year 
over  a  system  using  only  city  water.  Reclaimed 
urban  stormwater  can  be  used  for  industrial  subpo- 
table  water.  (Small-FRC) 
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THE  RESPONSE  OF  A  SOUTHERN  APPALA- 
CHIAN FOREST  TO  WASTE  WATER  IRRIGA- 
TION, 

Georgia  Univ.,  Athens.  School  of  Forrest  Re- 
sources. 

G.  H.  Brister,  and  R.  C.  Schultz. 
Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 
148-153,  1981.  3  Fig,  5  Tab,  10  Ref. 

Descriptors:  'Wastewater  irrigation,  'Forests, 
'Wastewater  disposal.  Secondary  treatment.  Nutri- 
ents, Growth  rates.  Plant  growth,  Biomass,  Geor- 
gia, Appalachian  forest. 

The  role  of  a  mature  Appalachian  forest  in  ren- 
ovating municipal  wastewater  was  investigated  in 
a  three  year  study  of  the  operational  land  treat- 
ment system  at  Unicoi  State  Park  near  Helen, 
Georgia.  The  waste  water  from  Unicoi  State  Park 
receives  the  equivalent  of  secondary  treatment  in 
an  oxidation  lagoon  and  is  chlorinated  before  being 
pumped  to  the  disposal  site.  The  area  is  irrigated 
one  day  a  week  at  the  rate  of  8  mm/hr  for  a  total 
of  76  mm/day.  The  water  contains  no  heavy 
metals.  Uptake  of  some  nutrients  in  the  wastewater 
occurred  in  the  vegetation,  but  there  was  no  sys- 
tematic nutrient  uptake  by  any  one  component  of 
the  stand.  Overstory  trees  showed  systematic  nu- 
trient uptake  by  any  one  component  of  the  stand. 
Overstory  trees  showed  no  growth  response  to  the 
irrigation  either  in  height  or  diameter.  Some  in- 
creased stem  diameter  growth  was  found  within 
the  canopy.  The  irrigation  did  cause  increased 
diameter  in  the  understory  trees.  The  irrigation 
decreased  the  biomass,  diversity,  and  number  of 
individuals  of  the  ground  vegetation.  The  overall 
result  was  an  increase  in  biomass  in  the  forest,  the 
magnitude  of  which  is  probably  limited  by  the  age 
of  the  stand.  (Small-FRC) 
W81-05590 


DESIGN  AND  OPERATION  OF  CONDENSATE 
POLISHING  AT  CEGB  FAWLEY, 

Central  Electricity  Generating  Board,  Southamp- 
ton (England).  Marine  Lab. 
For  primary  bibliographic  entry  see  Field  5F. 

W81-05635 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


WATER  REQUIREMENTS  FOR  URBAN 
PLANTS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

D.  D.  Fangmeier,  and  L.  Hogan. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB82-103938, 

Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 

Project  Completion  Report,  May,  1981.  7  p,  1  Fig, 

3  Tab,  3  Ref 

Descriptors:  Water  use,  'Plant  growth.  Surface 
irrigation,  'Landscaping,  Vegetation,  Shrubs, 
Trees,  'Water  requirements,  Experimental  data. 
Irrigation  efficiency.  Municipal  water.  Urban 
plants.  Plant  appearance,  'Trickle  irrigation. 

Eighteen  species  of  landscape  plants  were  grown 
near  Tucson,  Arizona  to  evaluate  their  water  re- 
quirements and  growth.  The  plants  used  included 
ground  covers,  shrubs  and  trees.  A  trickle  irriga- 
tion system  was  used  to  deliver  measured  quanti- 
ties of  water.  Subplots  of  each  species  were  given 
high,  medium  or  low  water  treatments,  with 
medium  receiving  twice  the  amount  of  water  and 
high  three  times  the  amount  of  water  of  the  low 
treatment.  The  low  water  treatment  was  selected 
to  produce  plant  water  stress.  The  measured  quan- 
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titles  of  water  to  each  species  were  used  to  esti- 
mate the  plant  water  requirements.  The  results 
provide  recommended  water  application  for  fifteen 
of  the  eighteen  species.  With  the  exception  of 
privet,  no  correlation  was  obtained  between 
growth  and  water  delivered.  The  irrigation  levels 
selected  had  minimal  effect  on  plant  appearance. 
Wgl-OS3S3 

3E.  Conservation  In  Industry 

CO>JTROLLING  FINISHING  INDUSTRY  DIS- 
CHARGES, 

For  primary  bibliographic  entry  see  Field  5D. 
W81-05636 

ELECTROPLATING  EFFLUENT  CONTROL  - 
PART  1, 

For  primary  bibliographic  entry  see  Field  5D. 
W8 1-05647 

3F.  Conservation  In  Agriculture 


IRRIGATION  SYSTEMS, 

G.  P.  Nortoft. 

U.S.  Patent  No  4,226,366,  8  p,  4  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  1,  p  139.  October  7,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  •Appli- 
cation equipment,  'Control  systems.  Irrigation 
Practices,  Irrigation  efficiency.  Movement. 

A  field  irrigator  of  the  movable  type  is  adapted  to 
move  slowly  through  a  long  irrigation  zone  and 
comprises  a  rotary  water  gun  mounted  on  a  drive 
chassis  and  receives  water  through  a  hose  from  a 
supply  source  at  one  end  of  the  irrigation  zone. 
The  irrigator  is  connected  or  provided  with  a 
control  system  causing  the  chassis  to  move  step- 
wise along  the  zone  and  wait  at  the  end  of  each 
shon  step  until  an  irrigation  detector,  preferably  a 
timer,  has  registered  the  attainment  of  a  predeter- 
mined irrigation  in  or  along  the  step.  A  truly 
constant  irrigation  along  the  entire  zone  is  obtained 
when  the  steps  are  of  uniform  lengths  and  the 
irrigation  is  set  to  be  the  same  by  each  step.  A 
differentiated  irrigation  along  the  zone  is  obtain- 
able when  the  control  system  includes  a  memory 
unit  for  storing  selective  irrigation  requirements 
for  the  various  steps  or  groups  of  steps.  (Sinha- 
OEIS) 
W8 1-05421 


MULTIPLE  VORTEX  DRIPPER, 

Toro  Co.,  San  Marcos,  CA.  (Assignee). 

E.  J.  Hunter. 

U.S.  Patent  No  4,226,368,  12  p,  14  Fig,  11  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  999,  No  1,  p  140.  October  7,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Appli- 
cation equipment.  Irrigation  efficiency.  Irrigation 
practices,  Irrigation  operation  and  maintenance, 
Flow  rate.  Water  pressure,  'Drip  irrigation. 

A  sprinkler  head  for  use  in  drip  irrigation  systems 
is  disclosed.  Irrigation  water  entering  an  inlet  is 
directed  through  a  path  comprising  pressure  drop- 
ping chambers  before  emerging  through  irrigation 
tubings  connected  to  outlet  openings  where  the 
irrigation  water  emerges  at  a  low  pressure  drip 
irrigation  flow  rate.  In  the  preferred  embodiment, 
the  pressure  dropping  chambers  comprise  a  series 
of  interconnected  vortices  placed  within  stacked 
plates.  The  entire  assembly  can  be  disassembled  for 
cleaning  purposes.  The  assembly  further  incorpo- 
rates an  integral  pressure  regulator  for  performing 
an  initial  step  decrease  in  the  pressure  of  the  irriga- 
tion water  before  it  enters  the  multiple  chambered 
pressure  dropping  path.  The  integral  pressure  reg- 
ulator is  adjustable  and  calibrated  in  gallon  per 
hour  flow  rates.  (Sinha-OEIS) 
W8 1-05422 


ECONOMIC  IMPACTS  OF  IRRIGATION 
TECHNOLOGIES  IN  THE  SEVIER  RIVER 
BASIN, 

Utah  Water  Research  Lab.,  Logan. 

T.  R.  Frickel,  and  R.  Narayanan. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-231946, 

Price  codes;  A04  in  paper  copy,  AOl  in  microfiche. 

Water  Resources  Planning  Series  UWRL/P-81/02. 

March,  1981.  54  p,  15  Fig,  24  Tab,  80  Ref. 

Descriptors:  'Basin  irrigation,  'Irrigation  efficien- 
cy, 'Computer  models.  River  basins,  'Economic 
analysis.  Economic  aspects,  Irrigation  effects.  Crop 
yield.  Irrigation  practices.  Tax  rates.  Model  stud- 
ies. Water  potentials.  Environmental  effects.  Cost- 
benefit  analysis,  Sevier  River  basin,  'Utah. 

The  economic  well-being  of  the  semiarid  inter- 
mountain  area  requires  the  efficient  use  of  available 
water.  To  improve  downstream  water  quality,  fed- 
eral and  state  agencies  in  Utah  are  offering  subsi- 
dies and  technical  assistance  to  farmers  to  encour- 
age them  to  adopt  new  irrigation  technologies  that 
wash  fewer  salts  into  the  streams.  To  study  the 
impact  of  these  technological  adoptions  on  the 
total    system,    an   empirical    linear   programming 
model  was  designed  for  the  Sevier  River  Basin.  In 
the  model,  irrigation  choices  depend  on  soil  types, 
slopes,  crops,  and  crop  yields.  Irrigation  technol- 
ogies considered  were  sprinklers,  lined  ditches,  and 
pipelines.  Institutional  constraints  included  acreage 
limitations  and  diversion  requirements.  Ten  scenar- 
ios were  evaluated.  A  comparison  of  four  of  these 
shows  that  optimal  adoption  of  new  on-farm  irriga- 
tion technology   in  the   Sevier  River   Basin  can 
increase  agricultural   output  by  over  $3  million 
through  revised  cropping  patterns  of  currently  irri- 
gated land.  The  gain  in  output  would  be  realized 
by  providing  or  encouraging  inter-county  transfers 
of  water  rights,  selective  adoption  of  sprinklers, 
and   irrigation  of  some  new  higher-productivity 
lands.  The  empirical  model  examined  six  counties 
in  terms  of  eleven  USDA-SCS  land  classifications, 
eight  crops,  and  four  irrigation  systems.  Future 
models  should  incorporate  hydrologic  routing,  hy- 
drosalinity  effects,  optimal  irrigational  levels,  and 
year-to-year  variation  in  water  availability.  (Garri- 
son-Omniplan) 
W8 1-05439 


WHEAT  ROOT  DISTRIBUTION,  WATER  EX- 
TRACTION PATTERN  AND  GRAIN  YIELD  AS 
INFLUENCED  BY  TIME  AND  RATE  OF  IRRI- 
GATION, ^  ,^. 

Indian  Agricultural   Research  Inst.,   New  Delhi. 
Div.  of  Agricultural  Physics. 
T.  N.  Chaudhary,  and  V.  K.  Bhatnagar. 
Agricultural  Water  Management,  Vol  3,  No  2,  p 
1 15-124,  1980.  4  Fig,  4  Tab,  12  Ref 

Descriptors:  'Irrigation  practices,  'Crop  yield, 
'Root  development,  'Wheat,  Roots,  Soil  water. 
Irrigation  water.  Water  exchange,  Available  water, 
Evaporation,  Transpiration. 

The  effect  of  first  irrigation  applied  26,  40  or  54 
days  after  seeding  and  the  rate  of  irrigation  (5.5, 
7.5  or  9.5  cm)  applied  subsequently  at  an  irrigation 
water/pan  evaporation  ratio  of  0.9  on  wheat  root 
distribution,  grain  yield,  and  water  extraction  pat- 
terns was  examined  on  barrier-free  sandy  loam  soil. 
When  the  first  irrigation  was  applied  after  26  days, 
the  crop  produced  a  more  extensive  root  system. 
Crops  receiving  subsequent  irrigation  less  frequent- 
ly, but  at  a  heavier  rate,  developed  a  deeper  root 
system  than  the  crops  receiving  frequent,  light 
irrigation.  Water  extraction  patterns  corresponded 
with  root  distribution  patterns,  with  small  differ- 
ences in  root  density  in  the  deeper  layers  produc- 
ing a  greater  difference  in  the  water  content  of  the 
soil  than  in  the  upper  layers.  Although  light  and 
frequent  irrigations  provided  maximum  grain 
yields,  an  eariy,  light  irrigation,  with  subsequent 
irrigations  applied  less  frequently  at  a  relatively 
heavier  rate  was  recommended  for  developing  an 
extensive  root  system.  (Geiger-FRC) 
W8 1-05446 


EMITTER     DISCHARGE     SENSITIVITY     TO 
PRESSURE  AND  TEMPERATURE, 


Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
Agricultural  Engineering. 
B.  Zur,  and  S.  Tal.  ,  . 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IRl,  p  1-9,  March,  1981.  2 
Fig,  3  Tab,  4  Ref. 

Descriptors:  'Temperature  effects,  'Irrigation 
design,  'Water  pressure.  Solar  radiation.  Pressure 
distribution.  Drip  irrigation,  Sensitivity  analysis. 
Discharge  measurement. 

Three  types  of  irrigation  system  emitters  (helical 
long-path,  labyrinth,  and  vortex-type)  were  tested 
in  the  laboratory  to  measure  the  discharge  sensitiv- 
ity to  pressure  and  temperature.  Discharge  sensi- 
tivity to  pressure  varied   from  0.43   to  0.86.   as 
expressed  by   a  constant  b,  depending  on  flow 
regime  and  cross-sectional  area  for  flow  in  each 
emitter  type.  Considerable  differences  were  seen  in 
the  three  emitter  types,  and  this  should  be  reflected 
in  irrigation  system  design.  Maximum  permissible 
variation  in  line  pressure  was  15%  for  helical  long- 
path  emitters,  20%  for  labyrinth  emitters,  and  25% 
for  vortex  emitters.  Discharge  sensitivity  to  tem- 
perature increased  with  line  pressure.  It  was  posi- 
tive for  helical  long-path  emitters,  not  significant 
for   labyrinth   emitters,   and   negative   for  vortex 
emitters.  The  measured  and  computed  discharge 
distributions  of  helical  long-path  emitters  along  a 
70  meter  long  pipe  exposed  to  solar  radiation  were 
curvilinear.   Emitter  discharge  along  the  second 
half  of  the  pipe  increased  with  distance,  parallel  to 
the  rise  in  water  temperature.  For  helical  long-path 
emitters  the   10%  normal  variation  in  discharge 
should  be  limited  to  the  first  half  of  the  pipe.  For 
vortex  emitters  a  smaller-than-normal  line  pressure 
variation  is  required.  For  labyrinth-type  emitters, 
temperature  variation  along  the  pipe  can  be  ne- 
glected. (Cassar-FRC) 
W8 1-05468 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


ARID  BASIN  MANAGEMENT  MODEL  WITH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
SIDERATIONS: PHASE  III, 

Nevada   Univ.    System,   Reno.   Water   Resources 

Center.  ,j  ca 

For  primary  bibliographic  entry  see  Field  6B. 
W81-05351 

RETENTION  BASINS  FOR  CONTROL  OF 
URBAN  STORMWATER  QUALITY, 

Southeast  Michigan  Council  of  Governments,  De- 

For  primary  bibliographic  entry  see  Field  5G. 
W8 1-05361 

WETLANDS  FOR  THE  CONTROL  OF  URBAN 
STORMWATER 

Hickok  (Eugene  A.)  and  Associates,  Inc.,  Way- 
zata,  MN. 
P    A    Hickok 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  m  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  79-88,  2  Fig.  4  Tab. 

Descriptors:  'Urban  runoff,  'Storm  runoff,  'Water 
pollution  control,  'Wetlands,  Water  storage.  Phos- 
phorus, Pollution  load.  Suspended  solids.  Water 
pollution  sources,  Wayzata  wetland,  'Mmnesota. 

A  research  project  was  performed  to  evaluate  and 
assess  urban  runoff  treatment  methods  using  non- 
structural wetland  techniques  in  the  Wayzata  Wet- 
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land,  Minnesota.  Over  the  period  studied  the  wet- 
land water  storage  was  reduced  by  3.7  ac-ft  of 
water.  Annual  phosphorus  loads  ranged  from  0.6 
Ib/ac/yr  from  single  family  dwellings  on  large  lots 
to  2. 1  Ib/ac/yr  from  a  shopping  center.  A  total  of 
134.7  Ib/yr  of  phosphorus  entered  the  wetland,  of 
which  104.1  Ib/yr  (77%)  was  retained.  Physical 
entrapment  was  a  major  factor  in  the  retention,  as 
94%  of  the  suspended  solids  were  retained.  Surface 
microbial  activity  increased  when  water  level  man- 
agement was  effective,  but  activity  decreased 
when  soils  were  submerged  and  became  anaerobic. 
No  adverse  environmental  impacts  on  the  wildlife 
or  vegetation  were  detected  within  the  wetland. 
The  development  of  effective  urban  runoff  control 
by  wetlands  as  demonstrated  in  this  project  was 
used  in  the  planning  of  runoff  control  for  a  shop- 
ping center  and  an  airport,  and  in  the  construction 
of  a  biologically  activated  soil  filtration  unit  to 
filter  phosphorus  from  the  hypolimnetic  bottom  of 
Wirth  Lake  in  Minneapolis.  (Brambley-SRC) 
W81-05362 


STREAM  RESTORATION:  PHILOSOPHY  AND 
IMPLEMENTATION, 

North  Carolina  Univ.  at  Charlotte.  Dept.  of  Geog- 
raphy and  Earth  Sciences. 
N.  R.  Nunnally. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  89-98,  1  Fig,  2  Tab,  12  Ref. 

Descriptors:  *Stream  stabilization,  *Stream  ero- 
sion, *Channel  morphology,  'Channel  improve- 
ment, Design  criteria.  Environment,  Urban  areas. 
Discharge  capacity.  Bank  stabilization.  Vegetation, 
Flow  discharge,  Charlotte,  'North  Carolina. 

Stream  restoration  is  a  process  for  designing,  con- 
struction, and  maintaining  channels  which  restores 
the  equilibrium  conditions  found  in  undisturbed 
natural  channels  while  improving  channel  efficien- 
cy. It  preserves  natural  stream  morphology  wher- 
ever possible  as  an  attempt  to  avoid  the  problems 
caused  by  channelization.  The  design  and  con- 
struction phases  of  stream  restoration  projects  in 
Charlotte,  North  Carolina  are  described.  Channels 
should  be  designed  to  be  in  equilibrium  with  exist- 
ing or  expected  environmental  conditions,  so 
future  development  in  the  watershed  must  be  an- 
ticipated, and  time  allowed  for  equilibrium  to  be 
attained.  Discharge  volume  and  channel  area  are 
determined  and  used  to  select  the  appropriate 
channel  shape  and  alignment.  Correct  shaping  of 
the  channel  is  important  to  maintenance  of  stable 
banks.  Other  bank  stabilization  measures  include 
preservation  of  trees,  structural  protection  such  as 
riprap,  and  vegetative  stabilization.  (Brambley- 
SRC) 
W8 1-05363 


INVESTIGATION  OF  CONCRETE  GRID 
PAVEMENTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Coll.  of  Architecture  and  Urban  Studies. 
G.  E.  Day. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  127-136  p,  6  Fig,  2  Tab,  2  Ref. 

Descriptors:  'Surface  runoff,  'Runoff  coefficient, 
'Paving,  Concrete,  'Rainfall-runoff  relationships, 
•Storm  runoff,  Water  quality  management.  Sub- 
soil, Rainfall  intensity.  Permeability  coefficient. 
Groundwater  recharge. 

Concrete  grid  pavements  are  used  to  decrease  sur- 
face runoff  by  allowing  infiltration  and  ground- 
water recharge,  but  little  is  known  of  their  hydro- 
logical  characteristics.  Laboratory  simulation  and 
testing  was  conducted  on  typically  installed  con- 


crete grid  pavements.  Five  pavements  exhibiting 
different  physical  characteristics  were  subjected  to 
rainfall  in  order  to  collect  runoff  data.  Coefficients 
of  runoff  and  lag  times  are  derived  based  on  the 
following  variables:  subgrade  soil,  slope,  rainfall 
intensity,  and  rainfall  duration.  The  runoff  coeffi- 
cient was  lowest  with  the  paver  with  the  lowest 
percent  of  bottom  open  area,  suggesting  that  the 
coefficient  is  a  function  of  the  surface  geometry  of 
the  paver.  An  increase  in  slope,  up  to  7%  increases 
the  runoff  coefficient  regardless  of  paver  type, 
subsoil  type,  or  rainfall  intensity.  The  lower  the 
hydraulic  conductivity  of  the  subsoil  the  higher 
the  runoff  coefficient.  Runoff  coefficients  are  sig- 
nificantly lower  for  the  concrete  grid  pavements 
than  for  asphalt  and  concrete.  The  tentative  runoff 
coefficients  can  provide  the  basis  for  design  and 
implementation  of  the  pavements  as  an  alternative 
on-site  technology  within  an  overall,  stormwater 
management  scheme.  (Brambley-SRC) 
W8 1-05366 


ROLE  OF  WATER  RESEARCH  INSTITUTES 
IN  STORMWATER  AND  EROSION  CONTROL, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh. 
N.  S.  Grigg,  and  J.  M.  Stewart. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control;  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  237-245,  1  Ref,  1  Append. 

Descriptors:  'Water  resources  institutes,  'Storm 
water,  'Erosion  control,  'Technology  transfer. 
Urban  drainage.  Flood  control,  Water  quality  con- 
trol, Storm  runoff.  Urban  runoff,  'North  Carolina. 

Each  state  has  a  Water  Resources  Research  Insti- 
tute. The  North  Carolina  Institute  is  a  particularly 
active  one  and  has  taken  an  especially  strong  role 
in  stormwater  and  erosion  control.  The  basic  mis- 
sions of  the  water  research  institutes  are  water 
resources  research,  technology  transfer  and  infor- 
mation dissemination.  The  North  Carolina  Institute 
is  well  known  for  its  strong  program  in  technology 
transfer,  not  only  in  stormwater  but  in  other  water 
and  land  related  programs  as  well.  The  Institute 
considers  that  stormwater  management  is  a  field 
which  consists  of  four  basic  activities:  urban  drain- 
age, flood  control  in  urban  areas,  control  of  ero- 
sion, and  control  of  the  quality  of  urban  runoff.  All 
of  these  areas  are  important  and  of  concern  to 
different  groups  at  different  times.  There  has  been 
a  number  of  research  projects  supported  by  the 
institute  of  direct  interest  to  workers  in  stormwater 
management,  and  the  Institute  has  conducted  sev- 
eral workshops  related  to  stormwater  manage- 
ment. Water  Research  Institutes  can  be  of  great 
benefit  in  each  of  the  states  to  work  with  storm- 
water management  constituencies.  The  program  of 
the  North  Carolina  Institute  is  full  and  complete 
and  has  generated  considerable  interest  among 
local  groups  concerned  with  storwater  manage- 
ment. (Moore-SRC) 
W8I-05378 


COSTS  FOR  MANAGING  A  CONSTRUCTION 
SITE  RUNOFF  CONTROL  PROGRAM, 

CH2M/Hill,  Inc.,  Boise,  ID. 

For  primary  bibliographic  entry  see  Field  6C. 

W81-05381 


MULTIJURISDICTIONAL  STORMWATER 

MANAGEMENT:  THE  FOUR  MILE  RUN  WA- 
TERSHED PROGRAM, 

Northern  Virginia  Planning  District  Commission, 
Falls  Church,  VA. 

H.  A.  Bonuccelli,  J.  P.  Hartigan,  Jr.,  and  D.  J. 
Biggers. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  267-277,  1  Fig,  9  Ref 


Descriptors:  'Computer  models,  'Storm  runoff, 
•Urban  runoff.  Stream  discharge.  Flood  control. 
Model  studies,  Hydrologic  models.  Simulation, 
Flash  floods.  Jurisdiction,  'Virginia,  Four  Mile 
Run. 

The  basinwide  streamflow  impacts  of  urbanization 
in  developing  watersheds  which  enclose  multiple 
jurisdictions  are  seldom  evaluated.  Local  jurisdic- 
tions typically  possess  neither  the  analytical  tools 
to  quantify  such  impacts  nor  the  institutional 
mechanisms  to  address  them.  The  Four  Mile  Run 
Watershed  stormwater  management  program  has 
successfully  addressed  these  difficulties  by  incor- 
porating computer  simulation  techniques  into  a 
regional  decision-making  process  based  on  the 
'joint  exercise  of  powers'  institution.  The  Four 
Mile  Run  Watershed  encloses  portions  of  two 
counties  and  two  cities  that  are  located  in  the 
Virginia  suburbs  of  Washington,  D.C.  Periodic 
flash  floods  in  this  area  were  attributed  to  the 
cumulative  impacts  of  sewered  urban  development 
in  the  basin.  The  continuous  simulation  model 
STORM  and  the  single-event  model  WREM  were 
selected  as  the  watershed  planning  tools  for  this 
program.  During  the  first  30  months  of  the  Water- 
shed Management  Program,  223  local  drainage 
modification  projects  (DMP)  were  reviewed.  In 
all,  144  local  DMP's  have  been  incorporated  into 
the  watershed  model.  The  DMP's  represent  the 
addition  of  54.7  acres  of  impervious  cover  and  37 
runoff  control  measures  providing  a  total  of  5.6 
acre-feet  of  detention  storage.  The  results  of  the 
model  assessments  to  date  indicate  that,  as  a  result 
of  the  activities  undertaken  so  far,  the  capacity  of 
the  flood  control  channel  is  not  exceeded  in  any 
idealized  reach,  and  that  projected  peak  stream- 
flows  in  the  flood  control  channel  have  actually 
decreased.  (Moore-SRC) 
W81-05382 


STORM  OVERFLOW  BASIN, 

W.  Ernst,  and  H.  Ernst. 

U.S.  Patent  No  4,225,434,  17  p,  30  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  998,  No  5,  p  1883-1884.  September  30,  1980. 

Descriptors:  'Patents,  'Storm  water,  'Storm 
runoff.  Equipment,  Storm  drains.  Combined 
sewers,  Urban  drainage.  Weirs,  Overflow,  'Stor- 
age tanks. 

A  storm  overflow  basin  for  use  in  combined 
sewage  systems  has  a  storage  tank  leading  to  a 
storm  overflow  unit  having  a  restricted  sewage 
discharge  and  a  storm  overflow.  The  storm  over- 
flow is  provided  with  a  weir.  A  flap  gate  is  mount- 
ed to  engage  the  crest  of  the  weir  with  its  bottom 
edge.  It  is  operable  by  float  controlled  means  de- 
pendent upon  the  water  level  in  the  storm  over- 
flow unit  to  move  away  from  the  crest  of  the  weir 
when  storm  conditions  require  a  controlled  over- 
flow discharge.  The  normal  sewage  discharge  is 
provided  with  restriction  means  that  are  also  float 
controlled.  (Sinha-OEIS) 
W8 1-05420 


WATER  HARVESTING  BY  WAX-TREATED 
SOIL  SURFACES:  PROGRESS,  PROBLEMS, 
AND  POTENTIAL, 

Science  and  Education  Administration,  Phoenix, 
AZ.  Water  Conservation  Lab. 
D.  H.  Fink,  G.  W.  Frasier,  and  K.  R.  Cooley. 
Agricultural  Water  Management,  Vol  3,  No  2,  p 
125-134,  1980.  2  Fig,  2  Tab,  19  Ref 

Descriptors:  'Runoff,  'Water  supply  development, 
'Water  harvesting,  Catchment  areas.  Runoff  rates. 
Range  management,  Arid  lands,  Semiarid  lands. 
Water  conveyance,  Soil  surfaces.  Precipitation. 

Water-harvesting  methods  may  augment  the  water 
supplies  of  semiarid  and  arid  regions.  A  novel 
water-harvesting  procedure  which  has  been  used 
at  the  Granite  Reef  (Arizona)  test  site  involves  the 
application  of  paraffin  wax  to  soils  to  form  a 
water-repellent  catchment  surface.  In  1972,  an 
average  of  0.07  kilograms/sq  m  of  ground  paraffin 
wax  was  applied  to  smooth,  rain-compacted  soils 
of  the  test  area.  The  wax  was  melted  into  the  soil 
by  the  sun.  The  two  catchment  sites  are  still  in 
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operation  with  an  average  runoff  efficiency  of  87% 
over  a  7-yr  period.  Year  7  averages  were  85%, 
only  2%  less  than  the  7-year  average.  The  7-year 
runoff  efficiency  was  only  10%  less  than  that  of  a 
plastic  membrane,  but  proved  four  times  greater 
than  that  of  a  smoothed,  cleared  soil  surface,  and 
almost  six  times  greater  than  that  of  a  small  un- 
treated natural  desert  watershed.  Wax-treated 
catchments  are  being  used  to  supply  water  to 
livestock  in  arid  rangelands.  Field  and  laboratory 
studies  show  that  wax  treatment  works  best  on 
sandy  soils  containing  less  than  20-25%  clay  plus 
fine  silt.  (Geiger-FRC) 
W81-05447 

CONSERVATION  V.  LAND  DRAINAGE--A 
GUIDE  FOR  THE  FUTURE, 

S.Lucas.  .„„„ 

Water,  No  34,  p  7-10,  September,  1980. 

Descriptors:  'Land  reclamation,  'Drainage  engi- 
neering, 'Wildlife  conservation.  Conservation, 
•Wetlands,  'Great  Britain,  Land  use.  Drainage, 
Planning,  Project  planning.  Agriculture. 

There  has  been  a  great  deal  of  conflict  among 
conservationists,    water   authorities,    and    farmers 
and  other  land  developers  over  the  drainage  ot 
wetland  areas  in  Great  Britain.  The  Water  Space 
Amenity  Commission  has  published  conservation 
and  land  drainage  guidelines  which  are  designed  to 
help  lessen  the  impact  of  land  drainage  schemes  on 
the  environment  and  conservation  interests.  The 
guidelines  include  advisory  notes;  practice  notes 
covering    sea    defense    works,    fens    and    coastal 
marshes,  and  rural,  lowland,  urban,  and  hill  areas; 
and  appendices  presenting  information  on  applica- 
ble  laws,   nature  conservation,   landscape,   water 
recreation,  fisheries,  historic  conservation,  agricul- 
ture, grants  and  contributions,  and  economic  con- 
siderations. Topics  covered  by  the  guidelines  in- 
clude discussion  of  when  consultation  should  be 
initiated  and  with  whom;  aspects  of  conservation, 
landscape  and  amenity,  fisheries,  and  recreation 
interests  which  should  be  considered;  and  methods 
of  designing  land   drainage   schemes  to  achieve 
minimum  impact  on  the  environment  or  habitat  of 
local  flora  and  fauna.  The  guidelines  are  addressed 
both  to  the  local  drainage  engineer  who  will  imple- 
ment   schemes    and    the    persons    planning    and 
making  decisions  with  respect  to  land  drainage 
activities.  The  guidelines  recommend  a  regional, 
voluntary  approach  to  consultation  on  such  proj- 
ects.  Further  research  is  recommended  in  such 
areas  as  biotechnical  engineering,   restoration  of 
landscape  after  land  drainage  projects,  and  conser- 
vation techniques.  Training  should  be  provided  for 
operators,  supervisors,  and  professional  personnel. 
(Carroll-FRC) 
W8 1-05690 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 

URBAN  RUNOFF  RECEIVING  WATER  IM- 
PACTS: PROGRAM  OVERVIEW, 

Municipal  Environmental  Research  Lab.,  Edison, 
NJ.  Storm  and  Combined  Sewer  Section. 
R.  Field,  and  R.  Turkeltaub.  . 

Journal  of  the  Environmental  Engmeenng  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  83-100,  February, 
1981.  11  Fig,  4  Tab,  20  Ref 

Descriptors:  'Dissolved  oxygen,  'Storm  runoff, 
'Urban  runoff,  Water  pollution  sources,  'Pollution 
load.  Heavy  metals.  Particulate  matter.  Combined 
sewer  overflows. 

The  Storm  and  Combined  Sewer  Program  of  the 
Environmental  Protection  Agency  has  a  receiving 
water  impacts  subprogram  to  develop  control 
methodologies.  The  program  has  had  only  partial 
success  when  using  the  conventional  dissolved 
oxygen  parameter  to  determine  urban  stormwater 
impacts.  There  is  a  problem  with  the  application  of 
conventional  dry-weather  monitoring  to  unsteady- 
state  storm  flow  regimes.  Further  research  is 
needed   to   resolve   the   anomaly  between   actual 


runoff  loadings  and  observed  receiving  water  im- 
pacts Milwaukee  River  sediment  analysis  revealed 
that  a  disturbed  benthos  depletes  dissolved  oxygen 
from  the  overlying  waters.  Particulate  matter 
storm  runoff  is  heavier  and  larger  than  treated 
sanitary  effluent  particles  and  can  cause  toxic  en- 
richment and  thus  biological  upsets.  Urban  runoff 
has  been  identified  as  a  source  of  heavy  metals  and 
petroleum  hydrocarbons.  With  a  view  towards 
control,  a  receiving  water  model  was  constructed 
for  preliminary  planning  and  screening  of  area 
wastewater  treatment  alternatives  in  terms  of  fre- 
quency of  water  quality  violations.  (Small-FRC) 
W81-05534 

METHODS  OF  CONFINING  OIL  IN  UNLINED 
CAVERNS  IN  AQUIFERS:  WATER  TABLE 
MAINTENANCE  BY  WELL  RECHARGE, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden). 

R.  Thunvik,  and  C.  Braester. 

Water  Resources  Research,  Vol  17,  No  1,  p  228- 

232,  February,  1981.  9  Fig,  4  Ref. 

Descriptors:  'Oil,  'Underground  storage.  Wells, 
Injection  wells,  Recharge  wells.  Aquifers,  'Oil- 
water  interfaces. 

Storage  of  surplus  or  emergency  supplies  of  oil  in 
underground  aquifers  has  been  increasingly  investi- 
gated in  the  light  of  recent  oil  crises.  One  method 
employed  particularly  in  Sweden  calls  for  the  stor- 
age of  oil  in  an  unlined  cavern  located  below  the 
groundwater  table.  The  water  pressure  in  the  sur- 
rounding aquifer  exceeds  the  oil  pressure  in  the 
cavern  One  major  problem  is  maintenance  of  the 
water  table  at  a  prescribed  level  to  prevent  migra- 
tion of  oil.  Mathematical  studies  have  indicated 
that  the  rate  of  flow  of  water  into  the  cavern 
increases  approximately  linearly  with  the  depth  of 
the  cavern  roof  below  the  constant  level  in  the 
injection  wells.  A  minimum  of  water  influx  is 
essential.  Low  flow  rates  can  be  obtained  by  locat- 
ing the  cavern  roof  at  a  depth  close  to  the  constant 
level  in  the  injection  wells  and  locating  the  injec- 
tion wells  far  from  the  caverns.  The  requirements 
are  just  the  opposite  for  maintaining  the  phreatic 
surface  above  the  oil  level  in  the  cavern.  The  wells 
should  be  close  to  the  cavern,  and  the  depth  of  the 
cavern  roof  should  be  large  relative  to  the  constant 
water  level  in  the  injection  wells.  (Baker-FRC) 
W81-05538 

CONVERGING  FLOW  MODEL  APPLIED  TO 
URBAN  CATCHMENT, 

CH2M  Hill,  Reston,  VA. 

F.  W.  Ellis,  F.  V.  Ramsey,  and  G.  M.  Hornberger. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  106, 
No  HY9,  p  1457-1470,  September,  1980.  9  Fig,  3 
Tab,  15  Ref. 

Descriptors:  'Urban  runoff,  'Catchment  areas, 
Hydrograph,  Drainage,  Watersheds,  Runoff, 
Catchment  basins.  Basins,  'Model  studies.  Storm 
sewers.  Storm  drains.  Sewers,  Flow,  Detention 
reservoirs,  'Storm  runoff,  'Overland  flow. 


The  utility  of  a  converging  overland  flow  kinemat- 
ic wave  model  in  simulating  storm  hydrographs  on 
an  urbanized  catchment  was  examined.  A  major 
part  of  the  effort  concerned  developement  of  ap- 
propriate schemes  to  calculate  excess  precipitation, 
that  is,  investigation  and  improvement  of  various 
methods  of  determining  abstractions  from  gross 
precipitation.  A  model  was  developed  and  applied 
to  the  Rock  Creek  Watershed,  which  is  located  in 
Maryland  northwest  of  Washington,  D.C.  The 
analysis  showed  that  the  coverging  overiand  flow 
model  can  be  readily  applied  to  urbanized  water- 
sheds. It  is  easily  calibrated  and  gives  reasonable 
predictions  for  hydrograph  shape  as  well  as  peak 
flow.  The  major  problem  in  application  of  the 
model  to  an  urbanized  area  is  the  choice  of  an 
algorithm  for  determining  excess  precipitation.  A 
standard  infiltration  equation  with  'reasonable  pa- 
rameter values  was  not  suitable  for  representing 
the  abstraction  rate  curve,  as  infiltration  per  se 
decreased  too  slowly  during  the  initial  stages  of  a 
runoff  event  to  explain  observed  runoff  trends.  A 
generalization  of  Philip's  equation  can  be  used  to 
predict  abstraction  rates.  In  the  Rock  Creek  Wa- 


tershed a  simple  scheme  for  determining  abstrac- 
tion based  on  a  linear  regression  between  direct 
runoff  and  gross  precipitation  proved  most  satis- 
factory from  a  predictive  standpoint.  The  model  in 
question  could  not  only  be  useful  for  predictmg 
flows  for  the  design  of  storm  sewers,  detention 
ponds,  and  other  structural  aspects,  but  would  also 
provide  estimates  of  runoff  quantity  necessary  to 
implement  washoff  models  for  determining  non- 
point  source  pollution.  (Baker-FRC) 
W81-05587 

4D.  Watershed  Protection 

LAND  USE  SHIFTS  AND  A  QUALITY  ENVI- 
RONMENT, 

Soil  Conservation  Service,  Washington  DC. 

N.  A.  Berg.  ,    .     ,  ,  r 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  m  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  9-25. 

Descriptors:  'Land  use,  'Urban  runoff,  'Water 
quality  control,  'Sediment  control,  'Erosion  con- 
trol. Urban  areas.  Legislation,  Economic  aspects. 
Soil  conservation,  Public  participation. 

The  efforts  of  the  Soil  Conservation  Service  in 
sediment  control  and  water  quality  in  urbanizing 
areas  are  reviewed  briefly  and  future  developments 
are  suggested.  Some  20  states  have  legislation  de- 
signed to  control  erosion  and  sedimentation;  all 
states  are  affected  and  therefore  need  a  legislative 
program.  Land  use  planning  should  be  conducted 
by  local  officials  to  develop  the  most  appropriate 
sites  Erosion  and  sediment  control  techniques 
need  to  be  cost  effective.  Communities  and  their 
citizens  need  to  become  aware  of  the  problems  and 
the  means  of  solving  them.  Specific  educational 
projects  should  be  directed  to  contractors,  devel- 
opers, and  inspectors.  Builders  and  developers 
should  be  encouraged  to  adopt  and  follow  a  code 
which  promotes  urban  land  conservation  and  re- 
duces erosion  and  sedimentation.  Erosion  may  be 
controlled  by  mulching,  grading,  diversions,  grade 
stabilization,  grassed  waterways,  and  storm  sewers. 
Sediment  may  be  controlled  by  vegetative  filters, 
sediment  traps,  and  sedimentation  basins.  Runotl 
may  be  controlled  by  ponds,  infilitration  trenches, 
perforated  parking  lots,  and  above  or  below 
ground  storage.  (Brambley-SRC) 
W81-05356 

THE  ROLE  OF  CONSERVATION  DISTRICTS 
IN  URBAN  EROSION  AND  SEDIMENT  CON- 
TROL 

National   Association   of  Conservation   Districts, 

Harper,  KS. 

L.  Bauer.  .     ,  ,  r 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  m  microfiche. 
In-  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  27-33. 


Descriptors:  'Soil  conservation,  'Erosion  control, 
'Sediment  control,  'Water  pollution  control.  Non- 
point  pollution  sources,  Resources  management. 
Land  reclamation.  Forest  management,  EducaUon, 
Land  use.  Decision  making,  Urban  planning.  Cost 
sharing,  Financing. 

The  development  and  activities  of  Soil  Conserva- 
tion Districts  are  reviewed  briefly.  There  are  now 
2950  districts  covering  over  99%  of  the  nation. 
District  programs  focus  on  the  prevention  of  soil 
erosion  and  the  control  of  water  pollution.  The 
National  Association  of  Conservation  Districts  has 
identified  eight  priority  areas  for  district  programs: 
protection  of  the  resource  base  and  prevention  and 
control  of  nonpoint  source  pollution;  comprehen- 
sive resource  management  on  a  watershed  basis; 
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reclamation  of  mining  areas;  improvement  in  the 
management  of  private,  nonindustrial  forest  lands; 
promotion  of  environmental  education;  preserva- 
tion and  enhancement  of  prime  agricultural,  range, 
pasture,  forest  and  horticultural  lands;  participation 
in  the  land-use  decision  process;  and  reclamation  of 
areas  distributed  by  urbanizing  and  industrial  de- 
velopment. There  is  concern  that  the  voluntary 
nature  of  the  programs  will  be  adversely  affected 
by  the  regulatory  approaches  taken  by  federal 
agencies.  Other  areas  of  concern  include  whether 
the  cost-sharing  enjoyed  by  farmers  should  be  ex- 
tended to  builders  and  construction  firms,  financ- 
ing for  technical  assistance,  and  development  of 
trust  and  cooperation  among  the  districts,  govern- 
ments and  private  individuals  involved  in  the  pro- 
grams. (Brambley-SRC) 
W81-05357 


THE    ROLE    OF    REGULATION    IN    URBAN 
EROSION  AND  SEDIMENT  CONTROL, 

Illinois  Inst,  of  Natural  Resources,  Chicago. 
For  primary  bibliographic  entry  see  Field  6E. 
W81-05358 


URBAN  EROSION, 

Minnesota  State  Senate,  St.  Paul. 
G.  Willet. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  51-56. 

Descriptors:  'Sediment  control,  'Erosion  control, 
♦Construction,  'Legislation,  Regulations,  Jurisdic- 
tion, Storm  runoff.  Urban  runoff.  Public  participa- 
tion. Water  pollution  control,. 

Sediment  is  the  highest  volume  water  pollutant,  of 
which  70%  results  from  human  activity,  with  the 
remainder  resulting  from  natural  erosion.  Con- 
struction contributes  sediment  in  much  greater 
proportion  than  its  land  resource  use,  so  that  sedi- 
ment dose  is  heavily  concentrated,  and  it  also 
carries  pollutants  with  it.  Private  and  public  con- 
struction, road,  street,  highway  and  bridge  con- 
struction, and  streambank  erosion  are  all  sources  of 
sediment,  and  under  current  Minnesota  laws  and 
regulations  erosion  control  is  exercised  by  many 
federal,  state  and  local  departments,  agencies  and 
governmental  units.  Voluntary  local  control  has 
not  proved  effective;  over  half  of  the  metropolitan 
area  municipalities  have  no  erosion  and  sediment 
control  ordinances  or  comprehensive  stormwater 
control  plans.  Legislation  has  been  introduced  for 
the  development  of  state  local  erosion  and  sedi- 
ment control  regulations.  The  legislation  must  be 
flexible  to  accomodate  local  needs  while  maintain- 
ing a  consistent  statewide  standard,  and  be  preced- 
ed by  sufficient  public  education  and  hearings  to 
gain  acceptance.  (Brambley-SRC) 
W8 1-05359 


PRESENT  URBAN  EROSION  CONTROL 
TECHNIQUES, 

Soil  Conservation  Service,  Washington,  DC.  Engi- 
neering Div. 
R.  E.  Highfill. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,   1980.  p  57-67,   18  Ref,   1   Append. 

Descriptors:  'Urban  runoff,  'Erosion  control, 
'Sediment  control,  'Construction,  'Urban  plan- 
ning. Vegetation,  Waterways,  Storm  sewers,  Sedi- 
mentation basins. 

The  observed  increases  in  stormwater  runoff,  ero- 
sion, and  sediment  yield  from  untreated  construc- 
tion sites  can  be  reduced  by  planning  and  carrying 
out  an  effective  erosion  control  program.  Early 


planning  is  used  to  locate  structures  and  roads, 
retain  existing  vegetation,  and  minimize  earthmov- 
ing  to  reduce  erosion.  Appropriate  construction  of 
temporary  measures  and  final  vegetation,  all 
reduce  erosion  and  runoff  problems.  Erosion  pre- 
vention is  preferable  to  sediment  control.  Erosion 
reduction  can  be  achieved  by  proper  location  of 
access  routes,  vegetating  or  mulching  surfaces, 
land  grading,  use  of  grassed  or  lined  waterways, 
appropriate  storm  sewers  and  grade  stabilization 
structures,  and  subsurface  drains.  Sediment  may  be 
trapped  by  straw  bale  dikes  or  vegetative  filters, 
and  sediment  basins,  which  can  remove  80%  and 
90%  of  sediments,  respectively.  Runoff  manage- 
ment systems  include  such  practices  as  dams,  exca- 
vated ponds,  infiltration  trenches,  perforated  park- 
ing lots,  parking  lot  storage,  rooftop  storage,  and 
underground  tanks.  All  the  control  practices  will 
be  enhanced  by  development  of  government  poli- 
cies, public  awareness,  and  education  of  individual 
contractors  and  construction  workers.  (Brambley- 
SRC) 
W81-05360 


METHODS  FOR  CONTROLLING  EROSION 
AND  SEDIMENTATION  FROM  RESIDENTIAL 
CONSTRUCTION  ACTIVITIES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
For  primary  bibliographic  entry  see  Field  5G. 
W8 1-05364 


COST  EFFECTIVE  ANALYSIS  OF  CONSTRUC- 
TION EROSION  CONTROL  AND  IMPLICA- 
TIONS FOR  PLANNING  IN  SOUTHEASTERN 
WISCONSIN, 

Southeastern  Wisconsin  Regional  Planning  Com- 
mission, Waukesha. 
D.  B.  Kendziorski. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  107-118,  8  Fig,  2  Tab,  5  Ref 

Descriptors:  'Erosion  control,  'Construction, 
'Cost  analysis,  'Water  pollution  control.  Water 
quality  management.  Phosphorus,  Pollution  load, 
Nonpoint  pollution  sources.  Sediment  control. 

A  cost-effectiveness  comparison  of  construction 
erosion  control  and  other  methods  of  water  pollu- 
tion abatement,  is  presented,  with  a  discussion  of 
the  importance  of  construction  erosion  and  its  con- 
trol in  the  context  of  an  areawide  water  quality 
management  plan.  The  unit  cost  of  phosphorus 
load  reduction  of  90%  was  calculated  to  be 
$2,600/acre  for  construction  erosion  control;  the 
figure  is  considered  to  be  high.  It  is  estimated  that 
construction  activities  contribute  about  15%  of  the 
total  phosphorus  load  of  nonpoint  pollution,  and 
will  take  about  45%  of  the  control  costs.  The  cost 
of  controlling  one  pound  of  phosphorus  from  con- 
struction sources  was  estimated  to  be  $31,  when 
costs  ranged  from  $22-562  per  pound  of  phospho- 
rus for  livestock  waste  control  and  intensive  urban 
nonpoint  source  control.  Construction  erosion  con- 
trol will  reduce  sediment  and  phosphorus  loading, 
and  is  a  cost-effective  means  of  reducing  them.  If 
such  control  is  not  implemented  many  lakes  and 
rivers  in  Wisconsin  will  suffer  declining  water 
quality,  to  the  point  that  they  would  not  meet 
'fishable-swimmable'  standards.  The  Southeastern 
Wisconsin  Regional  Planning  Commission  has  rec- 
ommended that  formal  construction  erosion  con- 
trol regulatory  programs  be  implemented  by  the 
appropriate  local  agencies.  (Brambley-SRC) 
W8 1-05365 


EROSION  AND  SEDIMENT  CONTROL  REGU- 
LATORY LAWS  -  EVOLUTION  AND  CUR- 
RENT STATUS, 

National  Association  of  Conservation  Districts, 
Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05367 


EROSION  CONTROL  IN  A  SUBURBANIZING 
AREA:  THE  CASE  OF  MIDDLETON,  WISCON- 
SIN, 

Middleton  City  Planning  Commission,  Wisconsin. 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05368 


DEVELOPMENT  OF  COMPREHENSIVE  ERO- 
SION CONTROL  AND  STORMWATER  MAN- 
AGEMENT ORDINANCES  IN  DANE  COUNTY, 
WISCONSIN, 

Minnesota  State  Water  Planning  Board,  St.  Paul. 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05369 


THE  DEVELOPMENT  OF  EROSION  AND 
SEDIMENT  CONTROL  ORDINANCES  IN  THE 
CINCINNATI  AREA, 

Soil  Conservation  Service,  Cincinatti,  OH. 
G.  A.  Cummings. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  177-186,  2  Append. 

Descriptors:  'Ordinances,  'Erosion  control,  'Sedi- 
ment control,  'Construction,  'Landslides,  Urban 
areas,  Training,  Slope  stability,  Drainage,  'Cincin- 
nati area,  Ohio. 

A  series  of  landslides  in  1973  and  1974  provided 
the  impetus  for  Cincinnati  and  its  suburbs  to  enact 
sedimentation  and  erosion  control  ordinances.  The 
ordinances  were  developed  prior  to  a  new  soil 
siirvey  of  the  district  which  will  identify  critical 
slide  prone  soils.  Orderly  development  within 
Hamilton  County  may  then  be  planned.  Training 
of  city  employees  is  required,  so  that  they  may 
select  the  proper  erosion  control  practices  and 
inspect  their  installation.  Enforcement  of  the  provi- 
sions of  the  ordinances  is  aided  by  the  use  of 
checklists  of  actions  to  be  taken  by  each  developer 
or  engineer.  The  focus  of  the  ordinances  is  to 
maintain  slopes  in  a  stable  condition,  ensure  safe 
loads  on  slopes,  and  maintain  adequate  drainage  on 
the  site  and  adjacent  sites,  and  prevent  ponding  of 
water,  erosion,  and  sedimentation.  Plans  must 
show  the  measures,  temporary  and  permanent, 
which  will  be  taken  to  comply  with  the  ordinances 
and  the  timing  of  each  action.  (Brambley-SRC) 
W8 1-05370 


EROSION  CONTROL  AND  STORM  WATER 
MANAGEMENT  FOR  URBAN  SOIL  SEDI- 
MENT POLLUTION  ABATEMENT,  A  WORK- 
ABLE OHIO  STANDARD, 

Ohio  Dept.  of  Natural  Resources,  Columbus. 
R.  L.  Goettemoeller. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  191-198.  1  Tab. 

Descriptors:  'Erosion  control,  'Storm  runoff, 
'Construction,  'Urban  runoff,  'Sediment  control. 
Water  pollution  control,  Standards,  Runoff  rates. 
Flow  rates,  Landslides,  'Ohio. 

Soil  erosion  on  urban  development  construction 
sites  and  uncontrolled  accelerated  storm  water 
runoff  from  developed  urban  areas  are  the  roots  of 
urban  soil  sediment  pollution.  In  Ohio,  standards  to 
address  urban  sediment  pollution  are  expressed  in 
terms  of  a  level  of  conservation  or  management  to 
be  applied  in  conjunction  with  earth  grading,  fill- 
ing, excavating,  or  other  earth  disturbance  on  de- 
velopment areas  rather  than  a  level  of  water  qual- 
ity expected.  There  are  separate  standards  for  de- 
velopment site  erosion  and  offsite  stream  channel 
and  flood  plain  erosion  resulting  from  accelerated 
storm  water  runoff  The  peak  rates  of  runoff  from 
developed  areas  shall  be  no  greater  than  those 
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before  development,  or  if  it  is  greater,  the  runoff 
from  any  storm  event  must  be  reduced  to  the  rate 
from  a  one-year  24  h  storm  under  undeveloped 
conditions.  These  levels  were  chosen  to  have 
runoff  occur  at  less  than  bankfull  flow,  and  to  limit 
the  downstream  effects.  Storm  water  runoff  peaks 
may  be  controlled  by:  retarding  flow  velocity  by 
increasing  friction;  grading;  induced  infiltration; 
and  detention  and  retention.  Ohio  also  has  a  stand- 
ard prohibiting  dumping  of  earth  material  into 
public  waters,  or  close  enough  so  that  it  may  move 
into  the  water,  and  which  requires  preliminary 
planning  and  work  to  prevent  landslides.  (Bramb- 
ley-SRC) 
W81-05371 


THE  ROLE  OF  THE  FRONTIER  CONSERVA- 
TION DISTRICT  IN  EFFECnVE  EROSION 
AND  SEDIMENTATION  CONTROL  DURING 
DEVELOPMENT, 

Frontier  Conservation  District,  Cheyenne,  WY. 
N.  Holmes.  _    ,    .     ,  t  r 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche^ 
In-  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  199-202. 

Descriptors:  'Erosion  control,  'Sediment  control, 
•Construction,  Soil  surveys.  Land  use.  Planning, 
Wind  erosion.  Public  relations.  Soil  erosion,  'Wyo- 
ming. 

The  Frontier  Conservation  District  was  organized 
in  the  mid  1960's  primarily  to  help  the  ranching 
and  farming  community  prevent  and  reduce  ero- 
sion on  grazing  and  farm  lands,  and  this  concern 
was  extended  to  include  the  development  commu- 
nity. The  planning  office  and  later  individual  de- 
velopers were  given  free  information  and  help  on 
soil  erosion  and  sedimentation.  More  detailed  soil 
surveys  were  conducted  so  that  the  district  became 
the  source  of  the  soil,  terrain,  and  land  use  data  for 
the  Laramie  County  land  use  plan.  District  staff 
review  plats  for  soil  and  surface  water  suitabilities 
and  hazards  and  assist  in  development  designs.  A 
pamphlet  has  been  produced  to  encourage  the 
maintenance  of  grass  cover  on  lots  to  reduce  wind 
erosion.  Public  outreach  has  included  presentation 
of  a  slide  show  demonstrating  the  problems  of 
erosion  and  sedimentation  during  development, 
and  annual  meetings  with  state  legislators  and 
county  commissioners.  A  level  of  understanding 
has  been  achieved  in  that  developers  now  recog- 
nize that  it  is  cheaper  to  design  out  all  immediate 
and  future  erosion  problems,  rather  than  deal  with 
them  later.  (Brambley-SRC) 
W8 1-05372 

SELF-REGULATION,  ALTERNATIVE  TO  LEG- 
ISLATION, WAUKESHA  COUNTY,  WISCON- 
SIN, ^         .    . 
Waukesha  County  Park  and  Planning  Commission, 
WI. 

R.  L.  Mace. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  AI6  in  paper  copy,  AOl  in  microfiche. 
In;  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  905/9-80-002, 
January,  1980.  p  203-208. 

Descriptors:  'Construction,  'Urban  runoff,  'Ero- 
sion control,  'Sediment  control,  Storm  runoff, 
Runoff,  Soil  erosion.  Ordinances,  Drainage,  Wau- 
keska  County,  'Wisconsin. 

The  Waukesha  County  Soil  and  Water  Conserva- 
tion District,  in  March  1977,  adopted  a  number  of 
guidelines  and  objectives.  One  of  these  objectives 
to  promote  and  encourage  the  development  of 
drainage  and  resource  plans  prepared  by  develop- 
ers for  new  developments  and  to  encourage  adop- 
tion of  ordinances  regarding  drainage  plans.  An- 
other objective  was  to  develop  a  set  of  guidelines 
for  developers  to  use  in  preparing  a  conservation 


plan  for  subdivisions.  A  third  objective  was  to 
promote,  encourage  and  provide  technical  assist- 
ance in  the  development  and  maintenance  of  road- 
side ditches.  An  ordinance  has  not  been  adopted 
specifically  to  effectuate  the  requirements  for 
drainage  and  erosion  control  plans,  but  even  in  the 
absence  of  such  an  ordinance,  the  program  has 
been  successful.  Since  the  formulation  of  the  objec- 
tives, the  Park  and  Planning  Commission  has  re- 
quired the  preparation  of  drainage  and  erosion 
control  plans  to  be  prepared  by  subdivision  devel- 
opers for  review.  The  district  has  adopted  the  Soil 
Conservation  Service  Technical  Guide  as  the  dis- 
tricts' standards  and  specifications.  All  subdivision 
plats  in  the  county,  except  those  where  storm 
sewers  are  provided,  are  reviewed  on  the  basis  ot 
the  Technical  Guide.  Because  of  the  lack  of  a 
specific  ordinance,  there  are  still  a  few  engineers 
and  surveyors  who  are  not  cooperating,  but  most 
recognize  the  need  to  provide  for  erosion  and 
sediment  control.  (Moore-SRC) 
W81-05373 

NON-AGRICULTURAL   EROSION   CONTROL 

IN  IOWA,  T^      x„ 

Iowa  Dept.   of  Soil   Conservation,   Des  Moines. 
For  primary  bibliographic  entry  see  Field  6E. 
W81-05374 

COMPREHENSIVE  COMMUNITY  PLANNING 
AS  A  PROMISING  EROSION  CONTROL  IM- 
PLEMENTATION TECHNIQUE, 

Metropolitan  Council,  St.  Paul,  MN. 
G.  Oberts,  and  M.  Jouseau. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche^ 
In-  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  217-226. 

Descriptors:  'Comprehensive  planning,  'Erosion 
control,  'Storm  runoff,  'Watershed  management. 
Water  quality  control,  Urban  planning.  Communi- 
ty development.  Soil  erosion.  Urban  runoff,  'Min- 
nesota, Twin  Cities,  Metropolitan  Area. 

Like  many  major  urban  centers,  the  seven-county 
Twin  Cities  Metropolitan  Area  in  Minnesota  has 
experienced  extensive  suburban  growth  and  urban 
redevelopment  in  the  last  20  years.  Two  surveys 
were  conducted  within  the  Metropolitan  Area  to 
determine  the  methods,   if  any,   used  to  control 
erosion   and   stormwater   runoff   Results  showed 
that  most  communities  do  not  have  erosion  con- 
trols and  relatively  few  look  beyond  the  immediate 
future  in  stormwater  management.  All  the  govern- 
mental units  surveyed  have  adequate  authorities  to 
deal   with   erosion   and   stormwater   management 
through  community-wide  planning  and  the  imple- 
mentation of  controls,  but  few  have  exercised  these 
authorities.  Those  communities  that  examine  their 
resources  and  plan  long-term  growth  are  the  ones 
that   develop  logical   and   effective   programs   to 
control  soil  erosion.  To  be  effective,  communities 
should   inventory  their  resources,   quantify   their 
problems,  ahd  integrate  this  knowledge  into  a  plan 
and  implementation  program.  Agencies  such  as  soil 
and  water  conservation  districts  or  watershed  dis- 
tricts can  assist  a  community,  but  it  is  the  commu- 
nity that  must  be  dedicated  to  soil  conservation 
and  natural  resource  preservation  if  environmental 
damage  is  to  be  avoided.  Finally,  the  key  to  an 
effective  soil  erosion  program  is  a  vigorous  imple- 
mentation approach  that  includes  follow-up  inspec- 
tions. (Moore-SRC) 
W8 1-05376 


ROLE  OF  WATER  RESEARCH  INSTITUTES 
IN  STORMWATER  AND  EROSION  CONTROL 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Raleigh. 

For  primary  bibliographic  entry  see  Field  4A. 

W81-05378 

CONSIDERATIONS  FOR  THE  DEVELOP- 
MENT OF  URBAN  EROSION  CONTROL  OR- 
DINANCES, 


North  Carolina  Department  of  Natural  Resources 

and  Community  Development,  Raleigh.  Div.  of 

Land  Resources. 

For  primary  bibliographic  entry  see  Field  bt,. 

W81-05379 

URBAN  EROSION  AND  SEDIMENT  CON- 
TROL: METROPOLITAN  TORONTO, 

Metropolitan  Toronto  and  Region  Conservation 
Authority  (Ontario).  Water  Resources  Div. 
A.  Sahabandu.  ,.,-,. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche^ 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control;  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  279-290. 

Descriptors:  'Urban  runoff,  'Erosion  control, 
'Sediment  control,  'Construction,  Storm  runoff. 
Vegetation,  Urban  drainage,  Stream  erosion,  To- 
ronto, Canada. 

The  river  valleys  are  one  of  the  most  beautiful 
parts  of  Metropolitan  Toronto,  Canada,  but  with  a 
rapidly  expanding  populace  there  exists  a  heavy 
demand  for  development  of  the  valley  system.  The 
significance  of  this  general  process  is  magnified  by 
the  increasing  pressures  for  the  use  of  land  within 
and  abutting  erosion  susceptible  areas.  Man-made 
problems  now  requiring  remedial  action  in  Metro- 
politan Toronto  include;  inadequate  setbacks,  fill 
problems,  stormwater  management,  destruction  of 
vegetation,  and  the  inadequate  planning  and  design 
of  structures.  The  protective  and  preventive  pro- 
gram is  directed  towards  achieving  the  following 
objectives:  remedial  work  for  the  control  of  ero- 
sion in  the  primary  watercourses;  a  program  of 
sediment  reduction  through  on-stream  erosion  con- 
trol work  and  off-stream  planting  programs;  recog- 
nize the  importance  of  retaining  the  natural  valley 
character  in  the  design  of  remedial  work;  establish 
regulatory  control  over  development  in  areas  sus- 
ceptible to  erosion;  provide  advice  to  municipal- 
ities and  landowners  in  order  to  achieve  reasonable 
control  of  sediment  generation;  cooperate  in  the 
planning  and  design  of  urban  drainage  systems;  and 
update  and  augment  the  current  state  of  the  art 
regarding  erosion  and  sediment  control  in  the  juris- 
diction. (Moore-SRC) 
W81-05383 

EROSION  AND  RUNOFF  CONTROL  IN 
NORTHWESTERN  COLORADO, 

Northwest  Colorado  Council  of  Governments, 
Frisco. 

T.  L.  Elmore,  and  G.  E.  Dahl. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  m  microfiche. 
In  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  291-300,  3  Fig. 

Descriptors;  'Runoff,  'Erosion  control,  'Water 
quality  control,  'Construction,  Planning.  Land  use. 
Urban  runoff.  Regulations,  Storm  runoff,  Ground- 
water, Vegetation,  'Colorado. 

The  Northwest  Colorado  Council  of  Governments 
(NWCCOG)  includes  six  counties  in  the  mountain- 
ous area  of  Colorado  west  of  Denver.  The  com- 
bined effect  of  tourism  and  the  energy  industry 
have  created  strong  development  pressures  in  the 
region.  The  scarcity  of  land  is  forcing  development 
into  stream  environment  zones,  eliminating  wet- 
lands, and  creating  flood  hazards.  In  1975, 
NWCCOG  received  planning  agency  designation 
under  Section  208  of  the  Clean  Water  Act.  The 
challenge  for  this  program  was  to  develop  a 
system  of  controls  which  would  protect  existing 
high  water  quality,  establish  uniform  controls, 
minimize  new  regulatory  obstacles  for  developers, 
and  minimize  new  staff  requirements  for  small 
local  governments.  The  key  to  the  regulatory  pro- 
gram is  tying  together  existing  regulatory  pro- 
grams to  effectively  deal  with  the  problem.  These 
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Group  4D — Watershed  Protection 

programs  include  subdivision  and  land  use  codes, 
floodplain  regulations,  Clean  Water  Act  point 
source  permits,  and  Clean  Water  Act  dredge  and 
fill  permits.  Developers  are  alerted  early  in  the 
planning  stages  to  potential  requirements  under 
this  regulatory  program,  so  that  project  siting  can 
be  arranged  to  eliminate  onerous  requirements,  or 
to  make  compliance  less  complicated.  The 
NWCCOG  Water  Quality  Plan  outlines  policies 
and  guidelines  for;  surface  and  groundwater  en- 
croachment; vegetation  disturbance;  soil  disturb- 
ance and  earth  movement;  impervious  cover;  and 
storm  water.  (Moore-SRC) 
W81-05384 


NEW  RESPONSIBILITIES  IN  URBAN  ERO- 
SION AND  SEDIMENT  CONTROL;  THE 
MARYLAND  EXPERIENCE, 

Soil  Conservation  Service,  College  Park,  MD. 
H.  E.  Scholl. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  309-317. 

Descriptors:  *Urban  runoff,  *Erosion  control, 
•Sediment  control,  •Construction,  Soil  erosion, 
Storm  runoff.  Education,  Regulations,  'Maryland. 

Under  Maryland's  Sediment  Control  Law,  coun- 
ties and  municipalities  are  required  to  develop  a 
sediment  control  program  and  the  procedures  and 
ordinances  necessary  to  implement  and  enforce  it. 
No  grading  or  building  permit  may  be  issued  until 
the  developer  submits  a  grading  and  sediment  con- 
trol plan.  There  are  seven  important  technical  prin- 
ciples for  control  of  erosion  and  sediment  upon 
which  technical  standards  and  assistance  are  based: 
exposed  the  smallest  practical  area  of  land;  expose 
for  the  shortest  time  possible;  temporarily  stabilize 
critical  areas  with  vegetation  or  mulch;  install  and 
maintain  sediment  traps;  accommodate  increased 
runoff;  establish  permanent  vegetation  and  struc- 
tures as  soon  as  possible;  and  fit  the  development 
plan  to  the  topography  and  soils.  Soil  Conserva- 
tion Districts  (SCD)  provide  assistance  during 
each  stage  of  development,  including  the  land  ac- 
quisition stage,  preliminary  planning  stage,  precon- 
struction  stage  and  construction  stage,  and  also 
provide  information,  education  and  evaluation. 
The  Maryland  program  continues  to  be  innovative 
and  evolving.  For  example,  stormwater  manage- 
ment is  becoming  a  new  and  important  part  of  the 
program.  It  is  now  required  in  more  than  10  coun- 
ties by  SCD  policy,  county  executive  order  or 
ordinance.  (Moore-SRC) 
W8 1-05385 


THE  VIRGINIA  EROSION  AND  SEDIMENT 
CONTROL  PROGRAM, 

Virginia  Soil  and   Water  Conservation  Commis- 
sion, Richmond. 
G.  Seeley,  Jr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  AI6  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  319-325. 

Descriptors:  'Urban  runoff,  'Erosion  control, 
•Sediment  control,  •Construction,  Education, 
Legal  aspects.  Economic  aspects.  Soil  erosion. 
Training,  •Virginia. 

A  1973  state  law  mandated  that  every  county,  city 
and  town  in  Virginia  be  covered  by  an  approved 
local  erosion  and  sediment  control  program.  Con- 
sequently, there  are  172  separate  local  programs, 
most  of  which  are  administered  by  local  govern- 
ments. The  state  law  did  not  provide  any  funding 
for  local  programs,  although  the  law  was  amended 
in  1978  to  allow  localities  to  charge  a  fee  for 
reviewing  plans  and  conducting  inspections.  Many 
jurisdictions  have  chosen  not  to  charge  any  fee  at 


all.  A  pervasive  problem  is  the  shortage  of  people 
who  are  qualified  in  the  field  of  soil  and  water 
conservation,  and  more  specifically  in  the  field  of 
urban  conservation.  One  of  the  primary  objectives 
of  the  Virginia  Soil  and  Water  Conservation  Com- 
mission is  to  establish  a  statewide  education  pro- 
gram which  will  make  erosion  and  sediment  con- 
trol training  available  to  those  who  need  it, 
through  community  college  courses,  and  statewide 
training  seminars.  Local  program  reviews  and  im- 
proved technical  publications  have  also  been  used 
to  assist  local  officials  and  others  involved  in  ero- 
sion and  sediment  control.  A  quarterly  newsletter 
is  published  to  establish  a  communication  link  be- 
tween the  Commission  and  persons  who  are  affect- 
ed by  the  law.  (Moore-SRC) 
W8 1-05386 


THE  NEW  JERSEY  EXPERIENCE  IN  CON- 
TROL OF  URBAN  SOIL  EROSION  AND  SEDI- 
MENTATION, 

New  Jersey  Dept.  of  Agriculture,  Trenton.  Soil 
and  Water  Conservation  Service. 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05387 


GEORGIA'S    APPROACH    TO    URBAN    ERO- 
SION AND  SEDIMENT  CONTROL, 

Georgia  Soil  and  Water  Conservation  Committee, 

Athens. 

For  primary  bibliographic  entry  see  Field  6E. 

W81-05388 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


ADSORPTION  OF  TRACE  METALS  DURING 
nLTRATION    OF    POTABLE    WATER    SAM- 
PLES, WITH  PARTICULAR  REFERENCE  TO 
THE     DETERMINATION     OF     FILTRABLE 
LEAD  CONCENTRATION, 
Water  Research  Center,  Marlow  (England). 
M.  J.  Gardner,  and  D.  T.  E.  Hunt. 
Analyst,  Vol  106,  No  1261,  p  471-474,  April,  1981. 
3  Fig,  1  Tab,  2  Ref 

Descriptors:  •Lead,  'Drinking  water,  Potable 
water.  Chemical  analysis,  Water  analysis,  'Trace 
metals.  Pollutant  identification. 

This  paper  describes  the  assessment  of  adsorptive 
losses  of  lead  during  filtration  using  two  commer- 
cially available  filtration  systems.  Synthetic  solu- 
tions and  spiked  samples  were  used,  as  these  al- 
lowed comparison  of  adsorption  at  one  lead  level. 
Adsorptive  lead  losses  were  observed  when  syn- 
thetic solutions  at  various  pH  values  were  passed 
through  the  two  types  of  apparatus  without  a  filter 
membrane  being  fitted.  Losses  to  the  polycarbon- 
ate system  were  always  below  10%  and  in  many 
tests  were  not  statistically  significant.  In  contrast, 
very  large  losses  (greater  than  80%  at  high  pH 
values)  were  noted  with  the  glass  apparatus  The 
presence  of  calcium  in  the  filtered  solution  caused 
a  reduction  in  adsorptive  lead  loss  from  synthetic 
solutions,  possible  by  competitive  adsorption.  It  is 
noted,  however,  that  pretreatment  of  the  sample 
with  calcium  solution  may  cause  desorption  of  lead 
from  particulate  matter  in  the  sample,  and  it  is 
therefore  not  recommended  as  a  routine  practice. 
Rinsing  the  filtration  system  with  the  sample  may 
produce  a  worthwhile  reduction  in  adsorptive  lead 
loss  and  is  a  preferred  pretreatment.  (Baker-FRC) 
W8 1-05448 


Descriptors:  'Pollutant  identification,  •Bacterial 
analysis,  'Anaerobic  bacteria,  Clostridium,  Season- 
al variation,  Human  diseases.  Isolation,  Separation 
techniques,  Human  pathology.  Toxicity,  Water 
pollution  effects,  Water  pollution.  Rivers, 
Seawater. 

A  diver  training  site  was  sampled  periodically  for 
obligate  anaerobic  microorganisms,  which  have 
been  identifed  as  the  causative  agents  of  many 
infectious  diseases.  Water  and  sediment  samples 
from  the  Anacostia  River,  Washington,  D.  C, 
were  diluted  and  analyzed  for  obligate  and  faculta- 
tive anaerobes  using  supplemented  anaerobic  brain 
heart  infusion  agar.  Obligate  anaerobes  were  iden- 
tified by  Gram-stain,  morphology  and  gas-liquid 
chromatography  of  metabolic  by-products  and  the 
Minitek  anaerobic  identification  scheme.  The 
number  of  anaerobes  varied  from  1,800  cells/ml  in 
the  warmer  months  to  10  cells/ml  in  winter. 
Seawater  from  Jamaica  Bay  and  the  New  York 
Bight  were  analyzed  for  comparison.  The  obligate 
anaerobic  population  of  the  river  ranged  from  2- 
10%  of  the  total  anaerobic  count  (TAC).  The 
TAC  of  water  samples  from  the  New  York  Bight 
ranged  from  1,000  to  10,000  cells/milliliter.  TAC 
and  obligate  anaerobic  counts  were  higher  in  sedi- 
ment than  in  water  samples.  A  seasonal  occurrence 
of  obligately  anaerobic  bacteria,  predominantly 
Bacteroides  and  Clostridium,  was  observed.  Sever- 
al of  the  isolates  proved  toxigenic  in  adrenal  cell 
assays,  suggesting  a  possible  health  hazard  to 
divers  using  these  polluted  waters.  (Geieer-FRC) 
W81-05451 


IDENTIFICATION,  DISTRIBUTION,  AND 
TOXIGENICITY  OF  OBLIGATE  ANAEROBES 
IN  POLLUTED  WATERS, 

Naval  Medical  Research  Inst.,  Bethesda,  MD. 

O.  P.  Daily,  S.  W.  Joseph,  J.  D.  Gillmore,  R.  R. 

Colwell,  and  R.  J.  Seidler. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  4,  p  1074-1077,  April,  1981.   1  Fig,  2  Tab,  18 

Ref 


COLIFORM  SPECIES  RECOVERED  FROM 
UNTREATED  SURFACE  WATER  AND  DRINK- 
ING WATER  BY  THE  MEMBRANE  nLTER, 
STANDARD,  AND  MODIFIED  MOST-PROB- 
ABLE-NUMBER TECHNIQUES, 
Oregon  State  Univ.,  Corvallis.  Dept.  of  Microbi- 
ology. 

T.  M  Evans,  M.  W.  LeChevallier,  C.  E. 
Waarvick,  and  R.  J.  Seidler. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  3,  p  657-663,  March,   1981.  3  Tab,  24  Ref 

Descriptors:  'Coliforms,  'Bacteria,  'E.  coli, 
•Water  analysis,  'Pollutant  identification.  Analyt- 
ical techniques,  Microbiology,  Microorganisms, 
Enteric  bacteria,  Sewage  bacteria,  Water  quality. 
Potable  water.  Surface  water,  Effluents. 

Each  of  three  coliform  detection  techniques  was 
selective  for  a  different  profile  of  coliform  species 
from  drinking  water  and  untreated  surface  water 
samples.  The  membrane  filter  (MF),  standard  most 
probable  number  (S-MPN)  and  modified  most 
probable  number  (M-MPN)  methods  were  com- 
pared using  1 1  coliform  species.  Citrobacter  freun- 
dii  was  common  in  most  samples.  Recovery  of  this 
species  was  as  follows:  untreated  surface  water- 
MF,  34.1%;  S-MPN,  9.0-10.8%;  M-MPN,  18.9- 
21.1%;  drinking  water-MF,  79.3%;  S-MPN,  61.0- 
75.0%;  M-MPN,  61.4-63.4%.  E.  coli  data  was: 
untreated  surface  water-MF,  28.2%;  S-MPN, 
39.2-52.3%;  M-MPN,  25.5-36.1%;  drinking  water- 
MF,  4.3%;  S-MPN,  7.5-9.8%,  M-MPN,  3.2-10.4%, 
Klebsiella  data  was:  untreated  surface  water-MF, 
13.9%;  S-MPN,  24.3-.30.4%;  M-MPN,  17.2-20.6%; 
drinking  water-MF,  2.4%;  S-MPN,  5.0-7.3%;  M- 
MPN,  8.9-9.0%.  Selection  of  a  method  can  pro- 
duce underestimates  according  to  the  different  spe- 
cies predominant  in  the  different  types  of  waters 
(raw  sewage,  sewage  effluent,  creeks,  and  chlorin- 
ated drinking  water),  leading  to  classification  of 
contaminated  waters  as  potable.  As  new  coliform 
detection  techniques  are  developed,  the  selection 
profiles  they  produce  should  be  considered. 
(Cassar-FRC) 
W8 1-05454 


EVALUATION  OF  EXISTING  METHODS  FOR 
QUANTITATION  OF  POLYCHLORINATED 
BIPHENYLS  IN  ENVIRONMENTAL  SAM- 
PLES AND  SUGGESTIONS  FOR  AN  IM- 
PROVED METHOD  BASED  ON  MEASURE- 
MENT OF  INDIVIDUAL  COMPONENTS, 
Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
J.  C.  Duinker,  M.  T.  J.  Hillebrand,  K.  H.  Palmork, 
and  S.  Wilhelmsen. 
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Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  25,  No  6,  p  956-964,  1980.  4  Fig,  2 
Tab,  1 1  Ref. 

Descriptors:  *Polychlorinated  biphenyls,  *Water 
analysis,  'Organic  compounds,  'Pollutant  identifi- 
cation, Chlorinated  hydrocarbons.  Chromato- 
graphy, Aroclors,  Chemical  analysis,  Seawater. 

Two  approaches  for  determination  of  polychlori- 
nated  biphenyls  (PCB)  in  environmental  samples 
have  been  described  in  the  literature  quantitation  m 
terms  of  technical  formulation  equivalents  and 
quantitation  after  perchlorination.  In  the  first 
method  chromatographic  peaks  are  compared  with 
known  commercial  formulations  such  as  the  Aro- 
clor  series  and  Clophen  A50.  There  are  many 
difficulties  in  matching  peaks  of  unknowns  with 
those  of  the  complex  technical  formulations.  In  the 
second  approach  PCB  components  are  perchlorin- 
ated  so  that  only  one  peak,  decachlorobiphenyl, 
results.  Although  a  simple  chromatogram  is  pro- 
duced, no  information  is  available  on  the  degree  of 
chlorination  of  the  original  mixture.  At  low  con- 
centrations in  water,  contaminants  in  the  chlorinat- 
ing agent  SbC15  produce  high  blanks.  In  addition, 
biphenyl  and  other  compounds  are  also  perchlorin- 
ated  and  interfere  seriously  with  accuracy.  An 
improved  PCB  quantitative  method  is  the  tempera- 
ture programmed  capillary  electron  capture  detec- 
tor-gas chromatography,  which  produces  much 
better  resolution  of  PCB's  in  extremely  low  levels 
in  ocean  water.  Concentrations  of  PCB's  (tetra, 
penta,  and  hexa)  detected  by  the  temperature  pro- 
grammed capillary  method  ranged  from  0.009  to 
0.052  nanograms  per  liter.  (Cassar-FRC) 
W81-05455 

DETERMINATION  OF  BENZO(A)PYRENE, 
HEXACHLOROBENZENE  AND  PENTACH- 
LOROPHENOL  IN  OYSTERS  FROM  GALVES- 
TON BAY,  TEXAS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

H.  E.  Murray,  G.  S.  Neff,  Y.  Hrung,  and  C.  S. 

Giam. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  25,  No  4,  p  663-667,  October, 

1980.  1  Tab,  18  Ref 

Descriptors;  'Aromatic  compounds,  'Oysters, 
'Chemical  analysis.  Water  pollution  sources,  Gas 
chromatography,  Benzpyrene,  Hexachloroben- 
zene,  Pentachlorophenol,  'Galveston  Bay,  Texas, 
Organic  compounds.  Coastal  waters.  Industrial 
wastes.  Estuaries. 

Oysters  from  Galveston  Bay,  Texas,  were  sur- 
veyed for  organic  pollutant  content.  Oysters  were 
collected  in  May  near  Morgan's  Point  at  the  lower 
end  of  the  Houston  Ship  Channel,  the  site  of 
intensive  industrial  plant  development  and  poten- 
tial for  discharge  of  refractory  organics  to  the 
Galveston  Bay  estuarine  system.  The  specimens 
were  transported  to  the  laboratory  in  dry  ice. 
Tissues  were  extracted  and  analyzed  by  gas  chro- 
matography with  a  nickel  detector  for  hexachloro- 
benzene  (HCB)  and  pentachlorophenol  (PCP),  se- 
lected as  representative  organic  pollutants  from  the 
polycyloraromatic  compound  and  chlorinated 
phenol  classes.  The  polycyclic  aromatic  hydrocar- 
bon, benzo(a)pyrene,  was  investigated  by  liquid 
chromatography  in  conjunction  with  a  spectropho- 
tometer. Residue  levels  of  HCB  were  0.31-1.37  ng/ 
g,  mean  0.63  plus  or  minus  0.39  ppb.  PCP  levels 
ranged  from  3.4  to  8.3  ng/g,  mean  value  5.3  plus  or 
minus  1.9  ppb.  The  benzo(a)pyrene  concentrations 
ranged  from  0.07  to  0.14  ppb,  with  a  mean  of  0.12 
plus  or  minus  0.03  ppb.  The  levels  found  indicate  a 
relatively  low  active  input  of  benzo(a)pyrene  and 
HCB  into  Galveston  Bay,  but  a  relatively  high 
input  of  PCP  compared  to  values  in  other  loca- 
tions. (Carroll-FRC) 
W81-05456 


Massachusetts  Univ.,  Amherst.  Dept.  of  Chemis- 

try 

B.  b.  Quimby,  M.  F.  Delaney,  P.  C.  Uden,  and  R. 
M.  Barnes.  ,,„  .,, 

Analytical  Chemistry,  Vol  52,  No  2,  p  259-263, 
February,  1980.  5  Fig,  25  Ref 

Descriptors:  'Chlorination,  'Drinking  water,  Tri- 
halomethanes,  'Humic  acids.  Gas  chromato- 
graphy. Microwaves,  Emission  spectroscopy. 
Chemical  analysis,  'Water  analysis. 

The  aqueous  chlorination  products  of  humic  and 
fulvic  acids  were  examined  by  capillary  column 
gas  chromatography  with  an  atmospheric  pressure 
helium  microwave  emission  detection  system.  The 
microwave  emission  detection  system  was  chosen 
above  the  gas  chromatography /mass  spectrometry 
for  the  initial  phase,  as  the  primary  objective  was 
to  screen  for  halogenated  compounds.  In  addition 
to  triahalomethanes,  significant  amounts  of  chlorin- 
ated phenolic  and  other  acidic  compounds  were 
formed  as  well.  When  bromine  is  added  to  the 
chlorination  mixture,  bromine  containing  com- 
pounds are  also  produced.  Since  many  of  these 
compounds  cannot  be  directly  chromatographed, 
chemical  derivatization  with  diazomethane  was 
used.  After  methylation  of  the  samples,  the  number 
of  halogen-containing  substances  that  appear  in  the 
element  selective  chromatograms  is  greatly  in- 
creased. Several  halogenated  phenols  and  aromatic 
carboxylic  acids  were  tentatively  identified  by  re- 
tention times.  (Baker-FRC) 
W81-05461 

NITROGEN  SPECIFIC  ION  ELECTRODES 
FOR  SOIL,  PLANT,  AND  WATER  ANALYSIS, 

Georgia  Univ.,  Athens.  Dept  of  Horticulture. 

H.  A.  Mills.  ,  ^.^  .  ,    .     ,    ■     , 

Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  63,  No  4,  p  797-801,  July,  1980.  1 
Tab,  31  Ref 

Descriptors:  'Ion-selective  electrodes,  'Nitrogen, 
'Water  analysis.  Soil  analysis.  Ammonia,  Nitrogen 
dioxide.  Performance  evaluation. 

Nitrogen  specific  ion  electrodes  are  evaluated  in 
this  review,  which  considers  the  factors  influenc- 
ing plant,  soil,  and  water  analysis  for  nitrogen 
compounds.  The  nitrate  electrode  is  emphasized. 
This  electrode  measures  the  activity  of  the  nitrate 
ion  in  solution  and  is  susceptible  to  interfering  ions, 
particularly  chloride  ion.  In  the  literature  there  are 
many  discrepancies  concerning  nitrate  extracting 
solutions  and  buffering  solutions  used  to  eliminate 
interferences  with  the  nitrate  electrode.  Ionic 
strength  adjusters  are  used  to  alleviate  fluctuating 
ionic  background  interferences.  Consistent  results 
are  produced  with  (NH4)2S04  without  adversely 
affecting  the  life  of  the  nitrate  electrode.  The  am- 
monia electrode  is  a  rapid  method  for  the  determi- 
nation of  total  nitrogen  in  soil,  plant,  and  water 
samples  which  eliminates  the  time-consuming  dis- 
tillation-titration  step.  A  relatively  new  procedure 
uses  the  nitrogen  dioxide  electrode.  This  is  difficult 
to  evaluate  because  there  has  been  Httle  informa- 
tion published  on  the  methodology  and  its  poten- 
tial problems.  (Small-FRC) 
W8 1-05462 

SPECTROPHOTOMETRIC  DETERMINATION 
OF  CARBOFURAN  RESIDUES  IN  WATER, 

Indian  Agricultural   Research   Inst.,   New  Delhi. 
Div.  of  Agricultural  Chemicals. 
S.  K.  Handa.  ,    .     , 

Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  63,  No  2,  p  200-201,  March,  1980.  1 
Tab,  10  Ref 

Descriptors;  'Pesticides,  'Spectrophotometry, 
'Carbofuran,  Nitric  acid,  Colorimetry,  'Insecti- 
cides, Drinking  water,  Water  analysis,  Pollutant 
identification. 


DETERMINATION  OF  THE  AQUEOUS 
CHLORINATION  PRODUCTS  OF  HUMIC 
SUBSTANCES  BY  GAS  CHROMATOGRAPHY 
WITH  MICROWAVE  EMISSION  DETECTION, 


A  spectrophotometric  method  was  developed  for 
the  microdetermination  of  carbofuran  in  water. 
Carbofuran,  a  systemic  insecticide,  is  highly  toxic 
to  mammals.  The  determination  method  is  based 
on  the  reaction  of  carbofuran  phenol  with  nitric 
acid  to  form  a  colored  compound  with  an  absorp- 


tion maximum  at  345  nm.  The  colorimetric  method 
is  simple,  rapid,  and  precise.  The  absorption  spec- 
trum of  the  nitrated  compound  ranged  from  300  to 
450  nm,  and  the  relationship  between  concentra- 
tion and  color  intensity  obeyed  Beer's  Law  in  the 
range  10-150  microgram/5  ml  solution.  This 
method  has  been  satisfactorily  applied  to  tap  and 
field  water  samples.  Recoveries  of  91  to  97%  were 
obtained  from  spiked  water  samples.  (Small-FRC) 
W8 1-05463 

THE  MEASUREMENT  OF  TOTAL  ORGANIC 
CARBON  AND  TOTAL  ORGANOHALOGENS 
AS  PARAMETERS  FOR  WATER  QUALITY 
EVALUATION,  _    ^  ,<.     .v. 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

R.  A.  Van  Steenderen.  ,„„,-, 

Water  S.  A.,  Vol  7,  No  1,  p  28-34,  January,  1981.  7 

Fig,  2  Tab,  19  Ref 

Descriptors;  'Water  analysis,  'Halogenated  com- 
pounds, 'Organic  carbon.  Drinking  water,  Chlor- 
ination, Halogens,  Activated  carbon.  Chemical 
oxygen  demand.  Biological  oxygen  demand.  Water 
treatment,  'Water  quality. 

A  review  is  presented  of  the  relationship  between 
biological  oxygen  demand,  chemical  oxygen 
demand,  and  total  organic  carbon  methods  for 
water  quality  assessment.  Analytical  techniques  for 
the  determination  of  total  organic  carbon  and  total 
organic  halogens  in  drinking  water  are  described. 
Also,  total  organic  carbon  and  total  organic  halo- 
gen analyzers  were  applied  to  three  water  treat- 
ment plants  in  Pretoria.  Source  waters  included 
dam  and  river  water,  both  containing  sewage  efflu- 
ent, and  activated  sludge  plant  effluent.  It  was 
found  that  the  bulk  of  halogenated  compounds  was 
formed  after  chlorination,  and  that  primary  chlor- 
ination of  raw  water  caused  the  formation  of  halo- 
gens that  were  only  removed  to  a  very  limited 
extent  by  flocculation,  sedimentation,  sand  filtra- 
tion, and  ozonation.  Granulated  activated  carbon 
was  successful  in  removing  most  halogens  but  did 
not  remove  total  organic  carbon.  Main  contribu- 
tors to  the  volatile  halogenated  compounds  were, 
in  descending  order;  trichloromethane, 
dichlorobromomethane,  and  tribromomethane. 
These  compounds  amounted  to  less  than  25%  of 
the  total  organic  halogenated  compounds  in  the 
raw  water,  and  75%  in  the  finished  water.  (Small- 
FRC) 
W8 1-05467 

NUTRIENT  FLUX  ESTIMATE  BY  PARTIAL 
LOAD  METHOD, 

National  Water  Research  Inst.,  Vancouver  (British 
Columbia).  Pacific  and  Yukon  Region. 
L.  J.  Zeman,  and  O.  Slaymaker.  . 

Journal  of  the  Environmental  Engineering  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE2,  p  425-428,  April, 
1981.  2  Fig,  6  Ref 

Descriptors;  'Pollution  load,  'Open  channels, 
'Nutrients,  Mathematical  models.  Fluctuations, 
Phosphorus,  Water  sampling.  Water  quality.  Test- 
ing procedures,  Okanagan  River,  Skaha  Lake,  Brit- 
ish Columbia. 

An  outline  is  presented  of  an  improved  method 
designed  for  nutrient  flux  estimation  in  a  fluvial 
channel.  The  study  area  was  the  Okanagan  River 
reach  at  Penticton,  British  Columbia,  a  man-made 
channel  6.6  km  long.  The  channel  is  affected  by 
pollutant  inputs  from  a  municipal  outfall,  agricul- 
tural and  urban  runoff,  seepage  of  groundwater, 
and  riparian  water  from  backswamp  areas.  During 
a  two-day  sampling  period,  hydrometric  and 
chemical  measurements  were  made  at  five  channel 
cross  sections,  and  loads  were  calculated  in  cross- 
sectional  elements  and  their  sums.  The  sum  of  the 
partial  loads  represented  the  total  nutrient  load 
passing  through  the  channel  cross-section.  Statisti- 
cal tests  were  used  to  calculate  variation  of  the 
partial  loads  of  the  two  phosphorus  forms.  The 
partial  load  method  and  confidence  interval  calcu- 
lation yields  nutrient  flux  estimates  of  improved 
precision  by  comparison  with  grab  sample  results. 
Single  mean  concentration  data  (grab  samples)  do 
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not    reflect    the    heterogeneity    of   instantaneous 
measurements  of  nutrient  loads,  and  they  can  cause 
over-  or  under-estimation.  (Small-FRC) 
W8 1-05490 


MODIFIED  EXTRACTION  PROCEDURE  FOR 
THE  SPECTROPHOTOMETRIC  DETERMINA- 
TION OF  TRACE  AMOUNTS  OF  ALUMINUM 
IN  SEA  WATER  WITH  PYROCATECHOL 
VIOLET  AND  REMOVAL  OF  EXCESS  OF 
REAGENT, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 
T.  Korenaga,  S.  Motomizu,  and  K.  Toei. 
Analyst,  Vol  105,  No  1249,  p  328-332.  April,  1980. 
3  Fig,  2  Tab,  25  Ref 

Descriptors:  'Aluminum,  *Sea  water.  Water  analy- 
sis. Chemical  analysis.  Trace  levels,  Spectrophoto- 
metry. 

The  extraction-spectrophotometric  determination 
of  aluminum  in  river  water  with  pyrocatechol 
violet  and  a  quaternary  ammonium  salt  has  now 
been  extended  to  sea  water  analysis.  The  ion  asso- 
ciate between  the  aluminum-pyrocatechol  violet 
complex  and  zephiramine  was  extracted  into  chlo- 
roform. The  excess  reagent  co-extracted  was  re- 
moved by  backwashing  using  0.25  M  sodium  bro- 
mide solution  at  pH  9.5.  The  method  is  sensitive, 
selective  and  precise,  with  a  relative  standard  devi- 
ation of  less  than  4%.  The  apparent  aluminum 
content  of  sea  water  stored  in  ordinary  containers 
such  as  glass  and  polyethylene  bottles  decreases 
gradually,  but  if  the  samples  are  acidified  with  0.5 
mg/1  concentrated  sulfuric  acid,  the  aluminum 
content  remains  constant  for  at  least  one  month. 
(Baker-FRC) 
W81-05508 


APPLICATION  OF  A  CHELATING  RESIN  TO 
THE  DETERMINATION  OF  TRACE 
AMOUNTS  OF  MERCURY  IN  NATURAL 
WATERS, 

Kitakyushu    Municipal     Inst,    of    Environmental 
Health  Sciences  (Japan). 
E.  Yamagami,  S.  Tateishi,  and  A.  Hashimoto. 
Analyst,  Vol  105,  No  1250,  p  491-496.  May,  1980. 
5  Fig,  3  Tab,  23  Ref. 

Descriptors:  'Mercury,  'Natural  waters.  Chemical 
analysis,  Trace  levels.  Atomic -absorption  spectro- 
photometry. Spectrophotometry,  Chelating  agents. 

This  paper  describes  the  application  of  a  chelating 
resin  to  the  concentration  of  trace  amounts  of 
mercury  in  environmental  water  samples,  followed 
by  determination  of  the  mercury  by  atomic-absorp- 
tion spectrophotometry  using  the  reduction-aer- 
ation technique.  The  method  is  relatively  simple 
and  inexpensive,  and  trace  amounts  of  mercury  in 
environmental  water  samples  as  large  as  10  liters 
can  be  determined.  The  method  involves  the  con- 
centration of  mercury  from  an  acidified  sample 
using  the  chelating  resin  and  subsequent  digestion 
of  the  resin  with  concentrated  nitric  acid,  followed 
by  determination  of  mercury  by  atomic-absorption 
spectrophotometry.  Detection  limits  in  10  liter 
water  samples  are  10  ng  mercury.  Recoveries  of 
inorganic  mercury  added  to  sea  and  river  water 
samples  at  levels  of  500  ng/5  liters  were  98.4  and 
95.7%,  with  coefficients  of  variation  of  2.8  and 
2.3%,  respectively.  (Baker-FRC) 
W81-05509 


SOECTROPHOTOMETRIC  DETERMINATION 
OF  MICROGRAM  AMOUNTS  OF  CALCIUM 
IN  WATERS  AND  FOODS  USING  DIPHEN- 
YLGLYOXAL  BIS(2-HYDROXYBENXOYL  HY- 
DRAZONE), 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

M.  Silva,  and  M.  Valcarcel. 

Analyst,  Vol  105,  No  1248,  p  193-202,  March, 
1980.  4  Fig,  6  Tab,  39  Ref 

Descriptors:  'Calcium,  'Water  analysis,  Chemical 
analysis,  Spectrophotometry,  Chemical  reactions. 
Reagents. 

This  work  forms  part  of  a  systematic  investigation 
of  the  use  of  alpha-bisaroyl  hydrazones  as  analyt- 


ical reagents.  The  preparation  and  properties  of  the 
bis(2-hydroxybenzoyl  hydrazones)  of  diphenylg- 
lyoxal  (BSHB)  and  dipyridylglyoxal  (BSHP)  are 
described  in  this  paper.  Diphenylglyoxal  bis(2-hy- 
droxybenzoyl  hydrazone)  reacts  with  calcium(II) 
at  pH  12  to  produce  a  yellow  complex.  At  pH  7.80 
another  complex  can  be  detected.  Dipyridylg- 
lyoxal bis(2-hydroxybenzoyl  hydrazone)  also 
reacts  with  calcium.  A  method  is  proposed  using 
spectrophotometry  to  determine  calcium  using  di- 
phenylglyoxal bis(2-hydroxybenzoyl  hydrazone). 
Interferences  were  investigated,  and  when  masking 
agents  were  added,  common  cations  did  not  inter- 
fere. The  determination  of  calcium  in  waters  and 
foods  has  been  made  using  the  yellow  calcium(II) 
complex,  and  the  results  are  compared  with  those 
obtained  with  glyoxal  bis(2-hydroxyanil).  (Baker- 
FRC) 
W81-05510 


DETERMINATION  OF  SILVER,  COBALT, 
MANGANESE,  MOLYBDENUM  AND  TIN  IN 
SEWAGE  SLUDGE  BY  A  RAPID  ELECTROTH- 
ERMAL ATOMIC-ABSORPTION  SPECTROS- 
COPIC METHOD, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Civil  Engineering. 
R.  M.  Sterritt,  and  J.  N.  Lester. 
Analyst,  Vol  105,  No  1251,  p  616-620,  June,  1980. 
2  Tab,  20  Ref 

Descriptors:  'Sludge,  'Chemical  analysis,  'Atomic 
absorption  spectroscopy.  Spectroscopy,  Silver, 
Cobalt,  Manganese,  Molybdenum,  Tin, 
Wastewater. 

The  work  presented  here  describes  the  application 
of  the  rapid  electrothermal  atomic-absorption 
method  to  the  determination  of  silver,  cobalt,  man- 
ganese, molybdenum  and  tin  in  sludge  and  a  com- 
parison of  this  method  with  results  obtained  from 
the  flame  atomic-absorption  analysis  of  sulfuric 
acid-nitric  acid  and  nitric  acid-hydrogen  peroxide 
digestates  and  dry-ashed  samples.  A  sample  of 
mixed  primary  sludge  was  collected  in  a  polyethyl- 
ene container  and  acidified  to  1  %  V/V  with  nitric 
acid.  The  relative  standard  deviations  observed  for 
the  flame  atomic-absorption  analyses  of  acid-di- 
gested and  dry-ashed  samples  were  generally 
higher  than  those  obtained  for  the  electrothermal 
atomic-absorption  analyses  of  homogenized  sam- 
ples. No  significant  differences  were  found  be- 
tween the  treatments  for  the  determination  of  mo- 
lybdenum. However,  for  silver,  cobalt,  manganese 
and  tin  significant  differences  were  noted.  It  was 
concluded  that  the  electrothermal  atomic-absorp- 
tion method  was  comparable  to  flame  atomic-ab- 
sorption analyses  of  dry  ashed  samples  and  suitable 
acid  digestions  of  sludges.  Pretreatment  by  homog- 
enization  was  much  less  time  consuming  than  acid 
digestions  and  dry  ashing.  Homogenization  offered 
a  greater  precision  than  conventional  pretreatment 
methods.  (Baker-FRC) 
W8 1-055 11 


UTILISATION  OF  THE  MERCURY(II)  CHLO- 
RIDE COMPLEX  FOR  THE  LONG-TERM 
STORAGE  OF  SAMPLES  CONTAINING  PART 
PER  10  TO  THE  9TH  POWER  LEVELS  OF 
MERCURY, 

Guelph  Univ.  (Ontario).  Dept.  of  Chemistry. 
J.  R.  Knechtel. 

Analyst,  Vol  105,  No  1253,  p  826-829,  August, 
1980.  3  Tab,  13  Ref 

Descriptors:  'Mercury,  'Chemical  analysis.  Water 
analysis,  Chemical  reagents,  'Sample  preservation. 

Trials  were  performed  on  the  preservation  of  mer- 
cury solutions  stored  in  glass  and  polyethylene  in 
the  presence  of  sodium  chloride  (3%  m/V)  and 
nitric  acid  (0.  IM).  The  method  was  developed  for 
composite  samples  collected  from  an  experimental 
system  set  up  to  study  the  effect  on  ground  water 
of  the  application  of  sewage  sludge  to  agricultural 
soils.  The  technique  has  proved  very  effective  in 
preventing  mercury  losses.  The  method  is  particu- 
larly suitable  when  a  reliable  procedure  is  required 
for  the  preservation  of  very  dilute  solutions  at  the 
ppb  mercury  levels.  The  method  can  also  be  used 
when  samples  are  collected  over  an  extended  time 


period  (over  three  months  in  the  present  case)  and 
also  when  there  is  a  likelihood  of  sample  freezing 
and  thawing  during  the  collection  period.  (Baker- 
FRC) 
W81-05512 


THE  RELATIONSHIP  BETWEEN  ASBESTOS 
AND  TURBIDITY  IN  HAW  WATER, 

Fred  Hutchinson  Cancer  Research  Center,  Seattle, 
WA. 

R.  K.  Severson,  J.  Harvey,  and  L.  Polissar. 
Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  223-224,  April,  1981.  1  Fig, 
1 1  Ref. 

Descriptors:  'Asbestos,  'Turbidity,  'Raw  water. 
Physical  properties,  Water  pollution,  History. 

Attempts  to  assess  the  potential  relationship  be- 
tween asbestos  in  drinking  water  and  cancer  have 
been  limited  by  the  unavailability  of  data  on  his- 
torical exposure  levels.  Turbidity  and  asbestos 
levels  were  determined  for  35  raw  water  samples 
obtained  over  a  9  month  period  from  the  Sultan 
Basin  watershed  in  Washington.  This  watershed 
has  been  found  to  contain  unusually  high  levels  of 
asbestos.  Analysis  of  the  resultant  scatterplots 
showed  a  significant  correlation  between  turbidity 
and  asbestos  levels  in  this  watershed.  It  is  suggest- 
ed that  it  may  be  possible  to  use  historic  turbidity 
data  to  assess  exposure  to  waterborne  asbestos  in 
the  past.  Further  research  in  which  both  the 
number  of  samples  and  the  time  frame  of  the  study 
are  increased  should  be  conducted  to  document 
this  relationship  more  completely.  (Carroll-FRC) 
W81-05514 


DETERMINATION  OF  CAESIUM  IN  RIVER 
AND  SEA  WATERS  BY  ELECTROTHERMAL 
ATOMIC-ABSORPTION  SPECTROMETRY. 
INTERFERENCE  OF  COBALT  AND  IRON, 

Centro    Informazioni    Studi    Esperienze,    Milan 

(Italy). 

P.  Frigieri,  R.  Trucco,  I.  Ciaccolini,  and  G. 

Pampurini. 

Analyst,  Vol  105,  No  1252,  p  651-656,  July,  1980.  3 

Fig,  1  Tab,  18  Ref. 

Descriptors:  'Cesium,  'Chemical  analysis.  Water 
analysis.  Chemical  interference.  Atomic  absorption 
spectroscopy,  Spectroscopy,  Cobalt,  Iron, 
'Seawater,  'Freshwater. 

For  the  enrichment  or  recovery  of  cesium  from 
various  solutions,  selective  inorganic  exchangers 
were  considered.  Ammonium  hexacyanocobalt  fer- 
rate (NCFC)  was  chosen,  as  it  can  be  employed  in 
strongly  acidic  solutions,  with  the  exception  of 
concentrated  sulfuric  acid.  The  use  of  NCFC  is 
particularly  advantageous  for  the  recovery  of 
cesium  from  solutions  obtained  on  acid  dissolution 
of  mineral  or  biological  materials.  Cesium  is  fully 
retained  by  the  NCFC  chromatographic  column 
and  can  then  be  recovered  by  dissolution  in  hot 
sulfuric  acid.  The  solution  is  then  diluted  and  ana- 
lyzed, either  directly  or  following  cesium  separa- 
tion, by  atomic  absorption  spectrometry.  A  series 
of  experiments  were  performed  to  study  possible 
interfering  species  added  to  the  aqueous  cesium 
solution  prior  to  analysis.  Ionic  interference  in 
flame  atomization  processes  caused  by  magnesium, 
calcium,  strontium,  and  metals  was  investigated  by 
electrothermal  atomization  measurements.  This 
effect  did  not  occur  even  when  these  elements 
were  present  in  concentrations  of  thousands  of 
ppm.  Strong  interferences  were  noted  from  iron 
and  cobalt.  (Baker-FRC) 
W8 1-055 15 


AUTOMATED  SPECTROPHOTOMETRIC  DE- 
TERMINATION OF  TRACE  AMOUNTS  OF 
BROMIDE  IN  WATER, 

Geological  Survey,  Denver,  CO 
G.  S.  Pyen,  M.  J.  Fishman,  and  A.  G.  Hedley. 
Analyst,  Vol  105,  No  1252,  p  657-662,  July,  1980.  5 
Fig,  3  Tab,  3  Ref 

Descriptors:  'Bromide,  'Water  analysis.  Chemical 
analysis,  Spectrophotometry,  Trace  levels.  Natural 
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An  automated  method  is  described  for  the  determi- 
nation of  bromide  concentrations  in  natural  waters. 
The  method  is  based  on  the  catalytic  effect  of 
bromide  on  the  oxidation  of  iodine  to  iodate  by 
potassium  permanganate  in  sulfuric  acid  solution. 
Several  samples  were  analyzed,  and  the  results 
obtained  were  compared  to  those  achieved  using 
the  manual  catalytic  method.  It  was  determined 
that  the  automated  method  was  less  hazardous,  did 
not  require  a  skilled  analyst,  and  was  ideally  suited 
for  a  high-production  laboratory.  It  is  rapid,  accu- 
rate and  precise,  allowing  20  samples  per  hour  to 
be  analyzed  to  levels  of  0.01  mg/1  bromide.  Recov- 
eries of  94-110%  were  achieved.  (Baker-FRC) 
W81-05516 


DETERMINATION     OF     DINITROTOLUENE 
ISOMERS  IN  SEA  WATER  AND  INDUSTRIAL 
EFFLUENT    BY    HIGH-RESOLUTION    ELEC- 
TRON-CAPTURE  GAS   CHROMATOGRAPHY 
WITH  A  GLASS  CAPILLARY  COLUMN, 
Kitakyushu    Municipal    Inst,     of    Environmental 
Health  Sciences  (Japan). 
A.  Hashimoto,  H.  Sakino,  E.  Yamagami,  and  S. 
Tateishi. 

Analyst,  Vol  105,  No  1253,  p  787-793,  August, 
1980.  4  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Sea  water,  'Industrial  effluents, 
•Chemical  analysis.  Water  analysis,  Dinitroto- 
luenes,  Organic  compounds,  'Gas  chromato- 
graphy. Electron  capture  gas  chromatography. 

This  paper  describes  the  complete  separation  of  six 
isomers  of  dinitrotoluene  using  a  support-coated 
open-tubular  (SCOT)  glass  capillary  column 
equipped  with  an  electron-capture  detector  and  the 
applications  of  the  method  to  qualitative  and  quan- 
titative analyses  of  trace  amounts  of  dinitrotoluene 
isomers  in  industrial  effluent  and  sea  water.  The 
samples  are  extracted  with  benzene  and  the  extract 
injected  into  the  SCOT  glass  capillary  column 
coated  with  Apiezon  L  grease.  A  chromatogram 
was  completed  in  eight  min.  Sea  water  controls 
were  spiked  at  levels  of  0.8  and  8  microg/1  with 
2,6-  and  2,5-dinitrotoluene.  Samples  were  also 
spiked  at  3.2  and  32  microg/1  with  2,4-  and  3,5- 
dinitrotoluene,  and  at  1.6  and  16  microg/1  with  the 
3,4-dinitrotoluene  isomer.  Detection  limits  were 
0.059,  0.045,  0.031,  0.13,  0.12,  and  0.17  microg/1  for 
2,6-  2,3-,  2,5-,  2,4-,  3,4-  and  3,5-dinitrotoluene,  re- 
spectively. Further  cleanup  was  not  needed  when 
the  method  was  applied  to  sea  water  and  industrial 
effluent.  (Baker-FRC) 
W81-05517 


SPECTROPHOTOMETRIC  DETERMINATION 

OF     ANIONIC     SURFACTANTS     IN     RIVER 

WATERS     USING      l-(4-NITROBENZYL)-4-(4- 

DIETHYLAMINOPHENYLAZO)- 

PYRIDINIUM  BROMIDE, 

Okayama  Univ.  (Japan).  Dept.  of  Chemistry. 

K.  Higuchi,  Y.  Shimoishi,  H.  Miyata,  and  K.  Toei. 

Analyst,  Vol   105,  No   1253,  p  768-773,  August, 

1980.  5  Fig,  4  Tab,  3  Ref. 

Descriptors:  'Rivers,  'Surfactants,  Detergents, 
Soaps,  Alkylbenzenesulfonates,  Alkylsulfate,  Spec- 
trophotometry, Water  analysis,  'Chemical  analy- 


This  paper  describes  a  simple  and  rapid  method  for 
the  determination  of  microg/1  levels  of  anionic 
surfactants  in  river  waters,  using  l-(4-Nitrobenzyl)- 
4-(4-diethylaminophenylazo)pyridinium  bromide 
(NDP)  and  attaining  97-100%  recovery  levels. 
Nitro,  bromo  and  methyl  derivatives  of  NDP  were 
synthesized  and  evaluated  as  new  cationic  reagents 
for  the  determination  of  anionic  surfactants.  The 
reagents  react  with  anionic  surfactants  such  as 
alkylbenzenesulfonate  and  alkylsulfate  to  form  a 
1:1  stable  ion  associate.  This  ion  associate  is  ex- 
tracted into  chlorobenzene  as  a  single  extraction. 
The  apparent  molar  absorptivity  of  the  ion  asso- 
ciate of  the  4-nitro  derivative  with  sodium  di(2- 
ethylhexyl)sulfosuccinate  was  61000  liter/mol/cm 
at  573  nm  in  chlorobenzene.  The  bromide  deriva- 
tive of  NDP  was  used  for  determining  trace  levels 
of  anionic  surfactants  in  river  water.  The  results  of 
the  analysis  compared  favorably  with  methylene 
blue  determinations.  (Baker-FRC) 
W81-05518 


PRESERVATION  OF  INORGANIC  ARSENIC 
SPECIES  AT  MICROGRAM  LEVELS  IN 
WATER  SAMPLES, 

Canada  Centre  for  Inland  Waters,  Burhngton  (On- 
tario). 

V.  Cheam,  and  H.  Agemian. 
Analyst,  Vol   105,  No   1253,  p  737-743,  August, 
1980.  4  Fig,  1  Tab,  19  Ref. 

Descriptors:  'Arsenic,  'Stability  analysis.  Acidity, 
Natural  waters,  Distilled  water.  Quality  control, 
'Sample  preservation. 

The  preservation  and  stability  of  arsenic  in  water 
was  investigated.  Two  types  of  water  were  used: 
distilled  water  representing  very  clean  water 
sample  types,  and  Hamilton  Harbor  water,  which 
is  heavily  loaded  with  nutrients,  bacterial  activity 
and  major  ions,  forming  the  other  extreme.  Var- 
ious conditions  of  storage  such  as  pH,  level  of 
arsenic  present,  type  of  container  material  and  size 
of  container  were  studied  for  their  effect  on  arsenic 
in  storage  conditions.  Both  arsenic  (III)  and  arsenic 
(V)  are  preserved  satisfactorily  for  a  period  of  125 
days.  This  was  true  for  both  the  distilled  and 
natural  water  samples  at  one  and  10  microg/1 
levels  at  room  temperature  when  they  were  stored 
in  polyethylene  or  Pyrex  bottles  with  0.2%  V/V 
sulfuric  acid.  (Baker-FRC) 
W81-05519 


DETERMINATION  OF  ALKYLMERCURY  IN 
FISH  BY  STEAM  DISTILLATION  AND  COLD- 
VAPOUR  ATOMIC-ABSORPTION  SPECTRO- 
PHOTOMETRY, 

Western  Australia  Government  Chemical  Labs., 

Perth. 

D.  L.  Collett,  D.  E.  Fleming,  and  G.  A.  Taylor. 

Analyst,  Vol  105,  No  1254,  p  897-901,  September, 

1980.  3  Tab,  26  Ref. 

Descriptors:  'Mercury,  'Marine  fish,  'Pollutant 
identification,  'Water  pollution  sources.  Distilla- 
tion, Pesticide  residues.  Heavy  metals.  Pollutants, 
Laboratory  tests.  Separation  techniques.  Spectro- 
photometry, Organic  compounds,  Environmental 
effects,  Analytical  techniques,  Steam,  Automation, 
Methylmercury  chloride. 

A  method  is  described  for  determining  levels  of 
methylmercury  chloride  in  fish  tissue  by  steam 
distillation  and  cold  vapor  atomic-absorption  spec- 
trophotometry. Stock  solutions  of  methylmercury 
working  standard  were  added  to  samples  of  deep 
sea  flathead,  red  snapper,  and  Durack  River  catfish 
for  estimates  of  mercury  recovery.  The  technique 
was  also  used  for  determining  organic  mercury  in 
samples  of  kingclip,  black  marlin,  red  snapper, 
deep-sea  flathead,  and  carpet  shark.  The  method  is 
not  successful  for  extracting  phenyl-  or  diphenyl 
mercury,  but  these  compounds  are  not  normally 
present  in  routine  fish  samples  even  when  fish  are 
caught  downstream  of  a  phenylmercury  source. 
Recoveries  of  different  levels  of  methylmercury 
chloride  from  spiked  samples  ranged  from  96%  to 
104%  in  a  single  species.  Total  mercury  levels 
ranged  from  0.64  to  2.16  mgAg  of  sample,  while 
ratios  of  mean  alkyl  mercury  content  to  mean  total 
mercury  ranged  from  28  to  100%.  The  detection 
limit  of  the  method  was  5  ng.  Addition  of  hydro- 
gen sulfate  to  the  working  standard  of  methylmer- 
cury had  no  significant  effect  upon  the  absorbance. 
It  was  noted  that  factors  such  as  age,  mass,  and 
environment  also  affect  the  levels  of  mercury 
found  in  marine  fish.  (Geiger-FRC) 
W81-05520 


DETERMINATION  OF  HCLO  PLUS  CLO(-)  BY 
BROMINATION  OF  FLUORESCEIN, 

California  Univ.,  San  Diego,  La  Jolla. 

P.  M.  Williams,  and  K.  J.  Robertson. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2167-2173,  August,  1980.  5  Fig,  1 

Tab,  9  Ref. 

Descriptors;  'Water  analysis,  'Chlorine,  'Fluores- 
cein, Analytical  techniques,  'Pollutant  identifica- 
tion, Seawater,  Bromine. 

Reactive  chlorine  (CI  equivalent  to  HCIO  plus 
CIO(-))  was  determined  in  tap  water  and  sea  water 


by  reaction  with  bromide  ion.  The  HBrO  and 
BrO(-)  formed  brominated  fluorescein  to  produce 
the  pink  tetrabromo  derivative,  eosin,  and,  depend- 
ing on  the  chlorine  concentration,  the  mono-,  di-, 
and  tribromo  derivatives.  By  measuring  the  de- 
crease in  fluorescein  or  increase  in  these  brominat- 
ed derivatives,  chlorine  may  be  determined  visual- 
ly between  0.02  to  greater  than  1  mg  per  liter; 
spectrophotometrically  down  to  0.005  mg  per  liter; 
and  fluorometrically,  as  low  as  0.00001  mg  per 
liter.  Ammonia  causes  interference,  and 
monobromochloramines  are  included  in  the  results. 
Monochloramine  interference  is  prevented  by  the 
addition  of  sodium  sulfite.  The  simple  and  inexpen- 
sive method  may  be  used  to  monitor  CI  content  of 
swimming  pools  and  drinking  water.  (Cassar-FRC) 
W81-05549 


IMPURITIES  ARISING  FROM  THE  USE  OF 
XAD-2  RESIN  FOR  THE  EXTRACTION  OF 
ORGANIC  POLLUTANTS  IN  DRINKING 
WATER, 

Water  Research  Centre,  Marlow  (England).  Med- 

menham  Lab. 

H.  A.  James,  C.  P.  Steel,  and  I.  Wilson. 

Journal  of  Chromatography,  Vol  208,  No  1,  p  89- 

95,  1981.  3  Fig,  1  Tab,  12  Ref. 

Descriptors:  'Water  analysis,  'Gas  chromato- 
graphy. Chemical  composition.  Solvents,  Organic 
solvents.  Resins,  Drinking  water. 

A  slight  modification  is  presented  to  the  most 
widely  applied  procedure  for  the  extraction  of  low 
levels,  less  than  100  ng/liter,  of  organic  coin- 
pounds  from  drinking  water.  Using  XAD-2  resin 
enables  lower  detection  limits  to  be  achieved,  due 
to  the  absence  of  interfering  compounds  arising 
from  breakdown  of  the  resin.  These  interfering 
compounds  had  been  associated  with  the  passage 
of  the  water  sample  through  the  resin.  GC-MS  was 
used  to  identify  the  impurities,  and  it  was  then 
demonstrated  by  alternative  extraction  techniques 
that  the  laboratory  tap  water,  derived  from 
groundwater,  used  for  most  experiments  did  not 
contain  detectable  amounts  of  these  impurities. 
Thus  these  impurities  entered  the  samples  due  to 
the  fracture  of  some  of  the  resin  beads  when  water 
is  passed  through  the  resin,  displacing  the  metha- 
nol in  which  the  resin  was  normally  stored.  These 
impurities  can  be  minimized  by  using  the  solvent 
series  methanol-diethyl-ether-water  (sample), 
rather  than  methanol-water  (sample).  (Baker-FRC) 
W81-05557 


DETERMINATION  OF  LEAD  IN  DRINKING 
WATER  BY  ATOMIC-ABSORPTION  SPEC- 
TROPHOTOMETRY USING  AN  ELECTRICAL- 
LY HEATED  GRAPHITE  FURNACE  AND  AN 
AMMONIUM 
TETRAMETHYLENEDITHIOCARBAMATE 

EXTRACTION  TECHNIQUE, 

Essex  Water  Co.,  Maldon  (England). 

R.  P.  Mitcham. 

Analyst,  Vol  105,  No  1246,  p  43-47,  January,  1980. 

1  Fig,  6  Tab,  8  Ref. 

Descriptors:  'Lead,  'Water  analysis.  Trace  levels, 
'Atomic  absorption  spectrophotometry.  Spectro- 
photometry, Drinking  water. 

The  use  of  an  electrically  heated  graphite  furnace 
for  the  determination  of  lead  by  atomic  absorption 
spectrophotometry  is  a  rapid,  very  sensitive 
method  requiring  almost  no  pretreatment  of  the 
sample.  However,  the  application  of  the  technique 
is  limited  by  inorganic  constituents  in  river  and 
treated  waters  that  interfere,  causing  marked  sup- 
presion.  A  more  satisfactory  method  has  been  de- 
veloped which  separates  the  lead  from  the  interfer- 
ences prior  to  analysis.  A  rapid  method  has  been 
developed  using  a  semi-micro  technique  that  che- 
lates and  separates  the  lead  into  an  organic  extract 
prior  to  analysis.  The  extract  is  then  injected  di- 
rectly into  the  atomizer  without  the  need  to  sepa- 
rate the  two  phases.  (Baker-FRC) 
W81-05586 


THE  SORPTION  OF  ZECTRAN  ON  BOTTOM 
SEDIMENTS  AND  PEAT  MOSS, 
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Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Environmental  Science. 

E.  W.  Matthews,  and  S.  D.  Faust. 

Journal  of  Environmental  Science  and  Health,  Part 

B,  Vol  16,  No  3,  p  325-336,  1981.  3  Fig,  1  Tab,  8 

Ref. 

Descriptors:  *Zectran,  *Organic  matter,  *Sorption, 
•Bottom  sediments,  'Insecticides,  Pollutant  identi- 
fication, Chemical  analysis.  Sediments,  Peat,  Par- 
ticulate matter.  Errors,  Carbamate  pesticides. 

Errors  in  determination  of  zectran,  a  carbamate 
insecticide,  were  attributed  to  sorption  on  particu- 
lates in  water  samples.  To  evaluate  interference 
with  the  analytical  method  used,  isotherm  studies 
were  run  using  aqueous  solutions  of  zectran  with 
bottom  sediments  and  peat  moss  at  pH  6.0  and  20 
degrees  C.  Bottom  sediments  were  1.6  to  3.3% 
chemically  oxidizable  carbon,  with  a  peat  moss 
content  of  47.9%.  Although  zectran  sorption  oc- 
curred in  a  direct  relationship  to  the  amount  of 
chemically  oxidizable  carbon  present  in  the  organ- 
ic matter,  the  extent  of  sorption  was  limited  and 
was  not  a  significant  cause  of  error  in  the  abbrevi- 
ated LAT  method.  (Cassar-FRC) 
W81-05592 


GAS  CHROMATOGRAPHIC  DETERMINA- 
TION OF  THE  SOLUBILITY  OF  GASES  IN 
LIQUIDS  AT  LOW  PRESSURES, 

Coimbra  Univ.  (Portugal).  Chemical  Lab. 

A.  M.  da  Silva,  S.  J.  Formosinho,  and  C.  T. 

Martins. 

Journal  of  Chromatographic  Science,  Vol  18,  No 

4,  p  180-182,  April,   1980.  3  Fig,   1  Tab,  5  Ref 

Descriptors:  *Gas  chromatography,  *Solubility, 
•Dissolved  oxygen,  Performance  evaluation. 
Water  analysis.  Chromatography,  Solvents. 

A  technique  was  developed  which  allows  the 
quantitative  gas  chromatographic  determination  of 
gases  dissolved  in  liquids,  from  partial  gas  pres- 
sures of  10-20  Torr  up  to  760  Torr.  The  technique 
was  tested  by  measuring  oxygen  solubility  in 
water,  n-hexane,  cyclohexane,  and  acetonitrile  at 
oxygen  pressures  between  60  and  760  Torr.  This 
technique  is  much  simpler  and  more  rapid  than 
other  current  gas  chromatographic  techniques. 
Some  chromatographic  solubility  measurements 
may  be  low  because  of  the  use  of  a  preabsorbing 
column,  but  this  technique  eliminates  the  preab- 
sorbing column,  so  it  is  more  accurate.  The 
method  has  a  3%  precision.  The  method's  sensitiv- 
ity is  about  100  times  higher  than  one  gas  chroma- 
tographic technique  used  by  Swinnerton;  in  gener- 
al, sensitivity  is  better  than  with  other  current 
techniques.  Sensitivity  can  be  further  improved  by 
the  injection  of  higher  columns  of  solution.  With 
an  appropriate  choice  of  the  gas  chromatographic 
columns,  the  researcher  can  measure  the  solubility 
of  other  inorganic  and  organic  gases  in  several 
solvents.  (Small-FRC) 
W8 1-05596 


DETERMINATION  OF  BENZIDINE  AND  3,3- 
DICHLOROBENZIDINE  IN  WASTEWATER 
BY  LIQUID  CHROMATOGRAPHY  WITH  UV 
AND  ELECTROCHEMICAL  DETECTION, 

Dow  Chemical  Co.,  Midland,  Ml.  Analytical  Labs. 
D.  N.  Armentrout,  and  S.  S.  Cutie. 
Journal  of  Chromatographic  Science,  Vol  18,  No 
8,  p  370-374,  August,  1980.  8  Fig,  2  Tab,  6  Ref 

Descriptors:  *Gas  liquid  chromatography,  •Benzi- 
dine, •3.3'-dichlorobenzidine,  Wastewater  analysis, 
Ultraviolet  radiation,  Electrochemistry,  Chemical 
analysis.  Performance  evaluation,  DCB. 

A  sensitive  measurement  method  was  developed 
for  the  determination  of  benzidine  and  3,3'-dichlor- 
obenzidine,  compounds  on  the  Environmental  Pro- 
tection Agency's  priority  pollutant  list.  Liquid 
chromatography  is  used  which  employs  a  LiChro- 
sorb  RP-2  column,  45%  acetonitrile  (pH  5)  mobile 
phase,  UV  detection  at  280  nm,  and  electrochemi- 
cal detection  at  -1-0.70  volts  applied  potential.  The 
electrochemical  cell  has  three  electrodes,  including 
a  tubular  carbon-black/polyethylene  working  elec- 
trode that  permits  the  detection  of  sub-part-per- 


billion  levels  in  a  50  microliter  injection.  While  UV 
detection  is  about  50  times  less  sensitive,  a  500 
microliter  injection  permits  detection  of  2  ppb 
benzidine  and  dichlorobenzidine.  Detection  of  the 
chemicals  in  wastewater  was  performed.  Recovery 
of  benzidine  at  1  to  6  ppb  was  83%,  and  of 
dichlorobenzidine  at  3  to  12  ppb  was  87%.  There  is 
some  potential  interference  by  aromatic  amines  and 
phenols.  (Small-FRC) 
W8 1-05597 


DETERMINATION  OF  GENTIAN  VIOLET  IN 
ANIMAL  FEED,  HUMAN  URINE,  AND 
WASTEWATER  BY  HIGH  PRESSURE  LIQUID 
CHROMATOGRAPHY, 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

L.  G.  Rushing,  and  M.  C.  Bowman. 
Journal  of  Chromatographic  Science,  Vol  18,  No 
5,  p  224-232,  May,   1980.  4  Fig,  4  Tab,   18  Ref 

Descriptors:  *Column  chromatography,  •Gentian 
violet,  •Absorption,  Fungicides,  Water  analysis, 
Wastewater  analysis,  Toxins,  Performance  evalua- 
tion, *Chromatography,  High  pressure  liquid  chro- 
matography. 

High  pressure  liquid  chromatography  procedures 
are  described  for  the  analysis  of  gentian  violet  in 
animal  feed  at  levels  within  the  range  of  1000  ppm 
to  10  ppb,  at  1  ppb  in  human  urine,  and  at  10  ppb 
in  wastewater.  Gentian  violet  is  used  as  a  fungicide 
in  agriculture,  as  an  antimicrobial  agent  and  an 
anti-parasitic  agent  in  human  medicine,  and  as  a 
food  additive  in  poultry  raising.  Some  studies  have 
shown  it  to  be  mutagenic  and  carcinogenic,  and 
thus  analysis  methods  were  necessary  in  order  to 
carry  out  studies  under  the  National  Toxicology 
Program.  Cleaned-up  extracts  were  analyzed  by 
reverse-phase  high  pressure  liquid  chromatography 
using  an  absorption  detector  at  588  nm.  Recoveries 
at  the  10  ppb  level  from  animal  feed  were  79%, 
human  urine  58%,  and  wastewater  60%.  A  variety 
of  solvent  systems  and  extraction  parameters  were 
evaluated  to  determine  the  most  efficient  means  of 
extracting  residues  from  animal  feed.  Highest  ex- 
traction efficiencies  were  obtained  from  both  one 
hour  and  two  hour  extractions  with  99%  metha- 
nol-1%,  1  N  HCl.  Ancillary  information  is  pro- 
vided concerning  the  separation  and  analysis  of  six 
related  triphenylmethane  dyes.  (Small-FRC) 
W81-05598 


TRACE  ENRICHMENT  METHODS  FOR  THE 
DETERMINATION  OF  METAL  IONS  BY 
HIGH  PERFORMANCE  LIQUID  CHROMATO- 
GRAPHY, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Lab. 
R.  M.  Cassidy,  and  S.  Elchuk. 
Journal  of  Chromatographic  Science,  Vol  18,  No 
5,  p  217-223,  May,  1980.  10  Fig,  3  Tab,  31  Ref 

Descriptors:  *Column  chromatography,  *Trace 
elements,  *Water  analysis,  Metals,  Performance 
evaluation.  Laboratory  equipment.  Monitoring, 
High  performance  liquid  chromatography,  •Chro- 
matography. 

High  performance  liquid  chromatography  trace 
enrichment  with  detection  after  a  post-column  re- 
action was  evaluated  for  the  separation  and  deter- 
mination of  trace  concentrations  of  metal  ions.  An 
inert  enrichment  system  gave  quantitative  recover- 
ies of  metal  ions  from  aqueous  solutions  at  the  ng/ 
ml  and  pg/ml  levels.  When  interfaced  to  a  high 
performance  chromatography  equipped  with  a 
post-column-reactor  detector,  simultaneous  enrich- 
ment and  analysis  were  possible.  The  Flexibility  of 
the  system  with  regard  to  resolution,  selectivity, 
and  sensitivity  makes  it  useful  for  monitoring  natu- 
ral waters  and  a  wide  variety  of  other  aqueous 
solutions.  Examples  are  presented  of  application  of 
the  system  to  nuclear  reactant  coolant  and  natural 
waters.  Aminex  columns  showed  only  minor  loss 
of  efficiency  after  several  months  use,  while  most 
of  the  bonded-phase  exchangers  exhibited  anoma- 
lous retention  behavior  and  large  differences  in 
batch-to-batch  ion-exchange  capacity.  (Small- 
FRC) 
W81-05599 


ANALYSIS  OF  PRIORITY  POLLUTANTS  BY 
CROSSED-BEAM  LC/MS, 

Dow  Chemical  Co.,  Freeport,  TX. 

M.  J.  McAdams,  and  M.  L.  Vestal. 

Journal  of  Chromatographic  Science,  Vol  18,  No 

3,  p  110-111,  March,  1980.  4  Fig. 

Descriptors:  •Gas  liquid  chromatography,  •Mass 
spectrometry,  •Pollutant  identification.  Drinking 
water.  Organic  compounds,  Lasers,  Amines,  Rote- 
none. 

Some  practical  applications  of  liquid  chromato- 
graphy/mass  spectrometry  technique  using  laser 
vaporization  and  molecular  beam  techniques  are 
presented.  This  method  can  be  used  to  identify  and 
quantify  small  amounts  of  organic  pollutants  in 
water.  A  mixture  of  benzidine,  4-chlorophenyl- 
phenol,  di-n-octylphthalate,  benzo(k)fluoranthene, 
benzo-a-pyrene,  benzo(ghi)-perylene,  and 

indeno(l,2,3cd)pyrene  was  analyzed  to  illustrate 
the  method's  usefulness  in  identifying  amines  in 
wastewater  streams.  Another  potential  application 
of  the  technique  is  for  the  analysis  of  rotenone,  a 
pesticide  used  in  fish  population  control.  In  a 
sample  of  New  Orleans  drinking  water,  the  tech- 
nique determined  atrazine  and  two  phtalates  using 
molecular  weight  and  fragmentation  patterns. 
(Small-FRC) 
W8 1-05600 


RAPID  GAS  CHROMATOGRAPHIC  METHOD 

FOR  THE  DETERMINATION  OF  VOLATILE 

AND    SEMIVOLATILE    ORGANOCHLORINE 

COMPOUNDS    IN    SOIL    AND    CHEMICAL 

WASTE  DISPOSAL  SITE  SAMPLES, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

1.  R.  DeLeon,  M.  A.  Maberry,  E.  Overton,  C.  K. 
Raschke,  and  P.  C.  Remele. 

Journal  of  Chromatographic  Science,  Vol  18,  No 

2,  p  85-88,  February,  1980.  1  Fig,  2  Tab,  7  Ref 

Descriptors:  'Gas  chromatography,  •Ground- 
water pollution,  •Chemical  wastes.  Soil  analysis, 
•Waste  dumps.  Underground  waste  disposal. 
Leaching,  Volatility,  Organochlorine  compounds. 

A  practical  and  effective  method  was  developed 
for  the  simultaneous  screening  of  soil  and  chemical 
waste  disposal  site  samples  for  volatile  and  semivo- 
latile  organochlorine  compounds.  The  procedure 
involves  a  simple  hexane  extraction  followed  by 
analysis  of  the  extract  by  temperature  programmed 
gas  chromatography  using  electron  capture  detec- 
tion and  high-resolution  glass  capillary  columns. 
The  method  can  be  used  to  determine  the  potential 
of  buried  chemicals  for  groundwater  and  other 
contamination.  Temperature  programming  of  the 
chromatographic  column  from  minus  10  degrees  C 
to  240  degrees  C  is  employed  because  of  the  wide 
range  of  volatilities  of  the  compounds.  Combined 
gas  chromatography/mass  spectroscopy  is  used  to 
determine  the  presence  of  chlorocarbons  in  the 
samples.  Over  100  chemical  waste  disposal  site  and 
soil  samples  were  evaluated  using  the  method.  The 
technique  had  a  lower  detection  limit  of  at  least  10 
micrograms/g  (10  ppm).  The  technique  was  effec- 
tive in  determining  the  perimeter  and  limits  of  an 
old  chemical  waste  disposal  site,  and  in  accessing 
the  extent  of  leaching  of  chlorocarbons  from  a 
waste  disposal  site  into  surrounding  soil.  (Small- 
FRC) 
W8 1-05601 


GAS  CHROMATOGRAPHIC  MEASUREMENT 
OF  NITROUS  OXIDE  DISSOLVED  IN  WATER 
USING  A  HEADSPACE  ANALYSIS  TECH- 
NIQUE, 

Agricultural    Research    Council,    Wantage    (Eng- 
land). Letcombe  Lab, 
K.  C.  Hall. 

Journal  of  Chromatographic  Science,  Vol  18,  No 
1,  p  22-24,  January,  1980.  4  Fig,  1 1  Ref 

Descriptors:  •Gas  chromatography,  •Nitrous 
oxide,  •Chemical  analysis,  Water  analysis.  Labora- 
tory equipment.  Electron  capture  gas  chromato- 
graphy. 

A  rapid  and  reliable  headspace  method  is  described 
for  measuring  the  concentration  of  nitrous  oxide 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Identification  Of  Pollutants— Group  5A 


dissolved  in  wastewater  which  uses  excess  pressure 
and  a  simple  apparatus.  An  aliquot  of  the  water 
sample  is  equilibrated  with  nitrogen  in  a  closed, 
pressurized  vial.  This  excess  pressure  is  used  to 
inject  the  sample  via  a  gas  sampling  valve.  A 
column  packed  with  Carbosieve  B  separates  the 
nitrous  oxide  from  other  gases,  and  it  is  detected 
using  an  electron  capture  detector.  Each  analysis 
takes  eight  minutes.  The  coefficient  of  variation  for 
121  ng/ml  nitrous  oxide  in  water  was  3.1%.  The 
method  may  be  used  for  other  dissolved  gases.  If 
necessary,  the  sensitivity  of  the  method  may  be 
increased  by  using  a  larger  sample  loop,  although 
size  is  limited  by  the  fact  that  it  must  be  completely 
flushed  by  the  gas  in  the  vial.  (Small-FRC) 
W8 1-05602 


THE  CONCENTRATION,  ISOLATION,  AND 
DETERMINATION  OF  ACIDIC  MATERIAL 
FROM  AQUEOUS  SOLUTION, 

Ames  Lab.,  lA. 

J.  J.  Richard,  and  J.  S.  Fritz. 

Journal  of  Chromatographic  Science,  Vol  18,  No 

1,  p  35-38,  January,   1980.  4  Fig,  2  Tab,  6  Ref 

Descriptors;  'Anion  exchange,  •Pesticides,  *Gas 
chromatography.  Water  analysis,  Chemical  analy- 
sis. Resins,  Acids,  Pollutant  identification. 

A  new  anion-exchange  resin  prepared  from  Rohm 
and  Haas  XAD-4  resin  can  be  used  to  isolate  and 
concentrate  acidic  organic  material  from  water 
samples.  Anion  exchange  is  used  because  it  recov- 
ers hydrophilic  as  well  as  hydrophobic  materials. 
In  this  study,  water  samples  were  passed  through 
the  anion  exchange  column  in  the  hydroxide  form, 
then  other  organics  were  removed  by  washing 
with  methyl  alcohol  and  diethyl  ether.  Diethyl 
ether  saturated  with  hydrogen  chloride  gas  is  used 
to  elute  the  acids.  After  the  effluent  is  concentrat- 
ed, it  is  treated  with  diazomethane,  and  the  methyl 
esters  are  separated  by  gas  chromatography  with  a 
gas  capillary  column.  Water  samples  were  collect- 
ed from  pesticide  disposal  pits  and  the  anaerobic 
digester  of  a  wastewater  treatment  plant.  Three  of 
the  compounds  identified  were  2,4- 
dichlorophenoxyacetic  acid, 

tetrachloroterephthalic     acid,     and     N-1-naphth- 
ylphthalamic  acid.  (Small-FRC) 
W8 1-05603 


Analysis  of  samples  from  the  well  field,  the  lea- 
chate  in  the  landfill,  and  the  major  recovery  well 
for  trace  organics  identified  a  total  of  41  volatile 
and  13  extractable  compounds.  The  most  polluted 
well  was  the  major  recovery  well,  indicating  that  it 
is  effective  in  collecting  the  trace  organics  in  lea- 
chate  migrating  from  the  landfill.  Low  molecular 
weight  chlorinated  compounds  appear  to  have  a 
much  lower  attenuation  rate  than  biodegradable 
organics  such  as  alcohols  and  ketones.  The  trace 
organics  showed  a  90  percent  reduction  in  concen- 
tration for  every  200  meters  permeated  through 
the  aquifer,  indicating  that  most  of  the  biological 
degradation  of  the  leachate  occurs  during  the  first 
few  hundred  meters  of  permeation.  (CarroU-FRC) 
W8 1-05609 

IDENTIFICATION  OF  TRIALKYL  AND 
TRIARYL  PHOSPHATES  IN  DISTILLED  AND 
SUPER-Q  WATER, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

D.  T.  Williams,  G.  L.  LeBel,  and  F.  M.  Benoit. 
Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  64,  No  3,  p  635-640,  April,  1981.  7 
Fig,  2  Tab,  7  Ref 

Descriptors:  *Organophosphorus  compounds, 
•Water  purification,  •Phosphates,  •Pollutant  iden- 
tification. Phosphorus  compounds,  Plasticizers, 
Water  analysis.  Pesticides. 

In  previous  work  on  an  analytical  method  for 
determining  organophosphorus  pesticides  in  drink- 
ing water,  an  unexplained  peak  appeared  on  the 
chromatogram.  This  paper  reports  that  the  impuri- 
ty responsible  for  this  peak  was  tributoxyethyl 
phosphate,  present  in  the  Millipore  Super-Q  puri- 
fied water  used  during  sample  workup.  In  other 
distilled  waters,  this  compound  and  others  (trialky- 
laryl  phosphate  plasticizers  and  flame  retardant 
additives)  were  identified,  specifically  tris(l,3-dich- 
loropropyl)  phosphate,  triphenyl  phosphate,  and 
isopropylphenyl  diphenyl  phosphate.  To  prevent 
interference  of  these  phosphates  in  analysis  of  envi- 
ronmental samples,  distilled  water  should  be  rou- 
tinely passed  through  XAD  resins  or  extracted 
with  methylene  chloride.  (Cassar-FRC) 
W81-05615 


DETECTION  OF  TRACE  ORGANICS  IN  WELL 
WATER  NEAR  A  SOLID  WASTE  LANDFILL, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 

F.  B.  DeWalle,  and  E.  S.  K.  Chian. 
Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  206-21 1,  April,  1981.  5  Fig,  3 
Tab,  13  Ref 

Descriptors:  *Trace  levels,  *Organic  compounds, 
•Solid  waste  disposal,  •Leachates,  Landfills,  Dela- 
ware, Water  pollution  sources.  Water  pollution 
control.  Groundwater  pollution.  Chlorides,  Chemi- 
cal oxygen  demand.  Biological  oxygen  demand. 
Sanitary  landfills. 

The  Army  Creek  landfill,  about  60  miles  southwest 
of  Wilmington,  Delaware,  is  located  upstream 
from  an  artesian  well  field  operated  by  a  local 
water  company.  The  landfill,  which  was  utilized  as 
the  primary  disposal  location  for  municipal  and 
industrial  solid  wastes  for  the  county  between  1960 
and  1968,  is  at  the  site  of  an  abandoned  sand  and 
gravel  pit.  About  30  percent  of  the  volume  of  the 
landfill  is  located  beneath  the  seasonal  high  water 
table.  The  clay  layer  at  the  top  of  the  underlying 
aquifer  was  removed  during  excavation  at  five 
locations,  exposing  the  aquifer  to  landfill  leachate. 
Intensive  pumping  at  the  artesian  well  field  located 
3000  feet  south  and  southwest  of  the  landfill  cre- 
ated a  cone  of  depression  which  allowed  migration 
of  leachate  contaminants  from  the  landfill  toward 
the  wells.  About  five  years  after  the  landfill  was 
closed,  chemical  analyses  showed  elevated  chlo- 
ride concentrations  as  far  as  2500  feet  down  gradi- 
ent from  the  landfill.  A  contaminant  control  pro- 
gram was  instituted,  which  involved  the  installa- 
tion of  seven  recovery  wells  between  the  landfill 
and  the  well  fields  to  capture  contaminated 
groundwater  and  discharge  it  to  surface  waters. 


GAS  CHROMATOGRAPHIC-MASS  SPECTRO- 
METRIC  DETERMINATION  OF  VOLATILE 
ORGANIC  COMPOUNDS  IN  FISH, 

Environmental  Protection  Agency,  Kansas  City, 
KS.  Region  VII. 

D.  M.  Easley,  R.  D.  Kleopfer,  and  A.  M.  Carasea. 
Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  64,  No  3,  p  653-656,  1981.  2  Fig,  1 
Tab,  10  Ref 

Descriptors:  'Fish,  *Organic  compounds,  •Volatil- 
ity, Gas  chromatography.  Mass  spectrometry, 
•Pollutant  identification. 

A  method  for  determination  of  purgeable  organic 
compounds  in  water  and  wastewater  was  adapted 
to  determine  volatile  organic  compounds  in  fish. 
Fish  tissue  was  added  to  reagent  water,  cooled  in 
an  ice  bath,  and  sonified.  An  impinger-type  purge 
apparatus  was  used  to  liberate  the  volatile  materi- 
als at  70  degrees  C.  Computerized  gas  chromato- 
graphy/mass  spectrometry  was  used  to  identify  the 
purged  compounds.  Overall  average  recovery  for 
39  volatile  compounds  was  77%,  with  an  average 
standard  deviation  of  20%.  (Cassar-FRC) 
W81-05616 


AUTOMATIC  INCUBATOR  FOR  USE  WITH 
MODIFIED  A-1  TEST  FOR  ENUMERATING 
FECAL  COLIFORM  BACTERIA  IN  SHELL- 
FISH GROWING  WATERS, 

Gulf  Coast  Research  Lab.,  Ocean  Springs,  MS. 
D.  W.  Cook. 

Journal  of  the  Association  of  Official  Analytical 
Chemists,  Vol  64,  No  3,  p  771-773,  1981.  1  Fig,  1 
Tab,  3  Ref 

Descriptors;  *Automation,  *Incubation,  •Con- 
forms, •Bacterial  analysis,  Water  analysis.  Pollut- 
ant identification. 


An  automatic  incubator,  constructed  from  easily 
obtainable  materials,  provides  required  tempera- 
tures for  the  AOAC  method  for  enumerating  fecal 
conforms  by  the  modified  A-1  test.  This  apparatus 
will  automatically  change  the  incubation  tempera- 
ture after  the  three  hour  resuscitation  period  at  35 
+  or  -  0.5  degrees  C  to  the  44.5  +  or  -  0.2  degrees 
C  final  incubation  temperature.  No  significant  dif- 
ferences m  coliform  counts  were  seen  in  compari- 
sons of  this  automatic  incubator  and  the  AOAC 
method.  (Cassar-FRC) 
W81-05617 


COMPUTERIZED  BIOLOGICAL  MONITOR- 
ING FOR  DEMONSTRATING  WASTEWATER 
DISCHARGE, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
D.  Gruber,  J.  Cairns,  Jr.,  and  A.  C.  Hendricks. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  505-511,  April,  1981.  5  Fig,  24  Ref 

Descriptors:  •Monitoring,  *Bioassay,  •Computers, 
Wastewater  disposal.  Pollutant  identification, 
•Wastewater  analysis.  Wastewater  treatment.  Fish, 
Bluegills,  Bioindicators,  Regulations,  Automation, 
Chemical  analysis. 

A  continuous,  automatic  biomonitoring  facility  for 
wastewater  discharge  incorporates  bluegills,  Lepo- 
mis  macrochirus,  in  tanks  arranged  in  two  rows  of 
12.  Ventilatory  rates  of  the  fish  are  counted  with 
the  aid  of  an  on-line  minicomputer  system.  A  com- 
mercial chemical-physical  monitor,  interfaced  to 
the  computer  system,  continuously  monitors  con- 
ductivity, dissolved  oxygen,  pH,  and  temperature 
of  the  effluent.  Yellow  alarm  lights  turn  on  when  a 
fish  is  assessed  as  breathing  abnormally.  If  a  given 
number  of  the  lights  are  triggered  simultaneously, 
an  optional  red  light  and  bell  may  be  turned  on. 
This  apparatus,  costing  $50,000  to  $75,000  and 
housed  in  a  10  X  14  meter  trailer,  can  aid  a 
wastewater  discharger  in  attaining  compliance 
with  regulations.  Records  generated  can  be  easily 
stored  and  retrieved  as  needed.  Additional  cost 
benefits  and  savings  are;  fewer  advanced  chemical 
analyses,  less  overtreatment  of  effluents,  less  time 
and  personnel  needed  for  water  quality  assessment, 
and  fewer  fines.  (Cassar-FRC) 
W81-05641 


ORGANIC  CONTAMINATES  IN  WATER, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture. 

M.  A.  Osman,  M.  Belal,  A.  M.  Nomrossy,  and  A. 

M.  Yousse. 

Journal  of  Environmental  Science  and  Health,  Part 

B,  Vol  15,  No  3,  p  295-306,  1980.  5  Fig,  5  Tab,  12 

Ref 

Descriptors:  •Water  pollution,  •Organic  matter, 
•Endrin,  Organic  pesticides,  •Pesticides,  Aliphatic 
hydrocarbons.  Aromatic  compounds.  Rivers, 
Drinking  water.  Drainage  water,  Egypt,  Water 
analysis.  Chemical  analysis. 

Since  a  complex  mixture  of  natural  and  synthetic 
organic  materials  is  present  in  surface  water  in 
micro  concentrations,  it  is  necessary  to  concentrate 
and  separate  samples  prior  to  analysis.  This  study 
used  the  carbon  adsorption  method  to  separate 
organic  matter  from  large  samples  of  drainage, 
river,  and  tap  waters  in  Egypt.  The  carbon  chloro- 
form extract  was  then  separated  into  different  solu- 
bility fractions,  and  the  neutral  fraction  from  this 
process  was  separated  into  aliphatic,  aromatic,  and 
oxy-compounds  using  column  chromatography. 
Study  results  indicated  that  all  samples  contained 
both  natural  and  industrial  pollutants.  While  the 
industrial  pollution  was  rather  low,  considerable 
natural  pollution  or  sewage  pollution  was  present. 
Analysis  of  the  aromatic  fraction  of  the  water 
samples  suggested  that,  while  most  of  the  organic 
pollutants  in  the  river  and  tap  water  are  still  from 
natural  processes,  some  wastes,  such  as  the  pesti- 
cide endrin,  have  begun  to  be  present  in  low 
concentrations.  (Carroll-FRC) 
W81-05657 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 
5B.  Sources  Of  Pollution 


ARID  BASIN  MANAGEMENT  MODEL  WITH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
SIDERATIONS: PHASE  III, 

Nevada   Univ.    System,   Reno.   Water  Resources 

Center. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-05351 


PRELIMINARY  DELINEATION  OF  SALTY 
GROUND  WATER  IN  THE  NORTHERN  AT- 
LANTIC COASTAL  PLAIN, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

H.  Meisler. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,  Denver,  CO  80225,  Price:  $17.00  in  paper 

copy,    $5.50    in    microfiche.    Geological    Survey 

Open-File  Report  81-71,  1980.  12  p,  5  Fig,  1  Tab, 

25  Ref. 

Descriptors:  'Saline  water,  'Groundwater,  'Maps, 
•Saline-freshwater  interfaces.  Aquifers,  Deep 
wells.  Sea  level.  Chlorides,  Brackish  water,  Brines, 
Water  quality,  'Coastal  plains,  'Northern  Atlantic 
Coastal  Plain. 

Salty  ground  water  underlies  freshwater  in  the 
eastern  part  of  the  northern  Atlantic  Coastal  Plain. 
The  transition  zone  between  freshwater  and 
saltwater  is  represented  in  this  report  by  a  series  of 
maps  showing  the  depths  to  chloride  concentra- 
tions of  250,  1,000,  10,000,  and  18,000  milHgrams 
per  liter.  The  maps  are  based  on  chloride  concen- 
trations obtained  from  self-potential  logs  as  well  as 
from  water-quality  analyses.  Depths  to  the  desig- 
nated chloride  concentrations  generally  increase 
inland  from  the  coast  except  in  New  Jersey  where 
they  are  greatest  along  the  coast  and  in  North 
Carolina  where  depths  to  the  10,000  and  18,000 
milligrams  per  liter  concentrations  are  greatest  be- 
neath Pamlico  Sound.  The  transition  zone  between 
250  and  18,000  milligrams  per  liter  of  chloride  is 
generally  1,500  to  2,300  feet  thick  except  in  part  of 
North  Carolina,  where  it  is  less  than  1,000  feet. 
Depths  to  250  and  1,000  milligrams  per  Hter  of 
chloride  are  probably  controlled  by  the  natural 
flow  pattern  of  fresh  ground  water.  Areas  where 
these  concentrations  are  relatively  shallow  general- 
ly coincide  with  areas  of  natural  ground-water 
discharge.  Depths  to  10,000  and  18,000  milligrams 
per  liter  of  chloride,  and  the  occurrence  offshore 
of  ground  water  that  is  fresher  than  seawater,  is 
attributed  to  long-term  hydrologic  conditions 
during  which  sea  level  fluctuations  of  a  few  hun- 
dred feet  recurred  several  times.  The  origin  of 
ground  water  that  is  saltier  than  seawater  is  attrib- 
uted to  the  leaching  of  evaporitic  strata  beneath 
the  Continental  Shelf  and  Slope  followed  by  west- 
ward movement  of  the  brines  during  periods  of 
sea-level  rise.  (USGS) 
W8 1-054 13 


TOXICITY  EVALUATION  OF  EFFLUENTS 
FROM  THE  WASTEWATER  TREATMENT 
SYSTEM  AT  DSM'S  CHEMICAL  PLANT  IN 
HOLLAND, 

Waste  Water  Technology  Centre,  Ottawa  (Ontar- 
io). 
For   primary   bibliographic   entry   see   Field   5D. 

W81-05434 


DISTRIBUTION    OF   HEAVY   METALS    AND 

RADIONUCLIDES   IN  SEDIMENTS,   WATER, 

AND  nSH  IN  AN  AREA  OF  GREAT  BEAR 

LAKE       CONTAMINATED       WITH       MINE 

WASTES, 

Alberta  Environmental  Centre,  Vegreville. 

J.  W.  Moore,  and  D.  J.  Sutherland. 

Archives   of   Environmental    Contamination    and 

Toxicology,  Vol  10,  No  3,  p  329-338,  1981.  3  Fig,  4 

Tab,  26  Ref 

Descriptors:  'Heavy  metals,  'Mine  wastes, 
'Lakes,  Lake  sediments.  Industrial  wastes.  Water 
pollution,  Radioisotopes,  Radium  radioisotopes, 
Lead  radioisotopes,  Thorium  radioisotopes.  Mer- 


cury, 'Arctic  lakes.  Fish,  Trout,  Sediments, 
Bottom  sediments.  Distribution  patterns. 

The  discharge  of  mine  wastes  into  lakes  generally 
results  in  much  higher  concentrations  of  heavy 
metals  and  other  contaminants  in  bottom  sediments 
than  in  the  overlying  water.  Although  the  trans- 
port and  eventual  distribution  of  pollutants  in  lakes 
is  an  important  aspect  of  waste  disposal  planning 
and  aquatic  resource  utilization,  there  is  little  infor- 
mation on  the  fate  of  mine  wastes  in  arctic  and 
subarctic  waters.  This  study  investigated  the  con- 
centrations of  heavy  metals  and  radionuclides  in 
the  sediments  and  water  of  Great  Bear  Lake  in 
northern  Canada,  which  is  near  an  operating  silver 
mine  and  an  abandoned  uranium  mine.  These 
mines  deposited  tailings  and  other  wastes  directly 
into  the  lake.  Mercury,  lead,  manganese,  and  nickel 
concentrations  in  the  sediments  were  highest  near 
the  tailings  deposit,  decreasing  significantly  with 
increasing  distance  from  the  mine.  There  were 
significant  positive  correlations  between  these 
metals  and  the  organic  content  of  the  sediments, 
but  water  depth  and  slope  of  the  bottom  had  no 
impact  on  their  distribution.  Arsenic,  cobalt, 
copper,  radium-226,  lead-210,  and  thorium-230 
concentrations  varied  inconsistently  throughout 
the  study  area,  and  their  distributions  could  not  be 
related  to  any  of  the  environmental  factors  investi- 
gated. Significant  negative  correlations  were  found 
between  thorium-232  and  thorium-228  concentra- 
tions and  distance  from  the  mine  and  organic  con- 
tent of  the  sediments.  Heavy  metal  and  radionu- 
clide levels  in  the  water  were  generally  below 
detectable  limits,  reflecting  the  strong  chemical 
bonding  characteristics  of  the  sediments.  Mercury 
concentrations  in  the  tissues  of  lake  trout  were 
found  to  be  low,  probably  reflecting  low  uptake 
rates  and  the  ability  of  the  fish  to  move  into 
uncontaminated  areas  of  the  lake.  (Carroll-FRC) 
W8 1-05449 


EFFECT  OF  TEMPERATURE  ON  GROWTH 
AND  ACTIVITY  OF  AEROMONAS  SSP.  AND 
MIXED  BACTERIAL  POPULATIONS  IN  THE 
ANACOSTIA  RIVER, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 

B.  Z.  Cavari,  D.  A.  Allen,  and  R.  R.  Colwell. 
Applied  and  Environmental  Microbiology,  Vol  41, 
No  4,  p   1052-1054,  April,   1981.   1  Tab,   11  Ref 

Descriptors:  'Fate  of  pollutants,  'Temperature  ef- 
fects, 'Aeromonas,  Bacterial  analysis,  Rivers, 
Water  quality.  Public  health,  Pathogenic  bacteria. 
Sediments,  Water  analysis.  Sewage  bacteria,  Ana- 
costia  River,  District  of  Columbia. 

The  factors  affecting  the  survival  of  Aeromonas 
ssp.  in  the  Anacostia  River  of  Washington,  D.  C, 
were  examined  to  determine  those  factors  which 
control  the  seasonal  incidence  of  the  bacteria  in  the 
natural  environment.  Water  and  sediment  samples 
were  collected  over  a  2  year  period  at  the  Anacos- 
tia River  Divers'  Training  Site  and  analyzed  for 
aerobic,  heterotrophic  bacteria  and  Aeromonas 
ssp.  Total  bacterial  counts  in  the  water  column  and 
in  the  sediment  were  two-  to  eight-fold  higher  in 
the  winter  than  at  the  other  times  of  the  year. 
However,  the  number  of  Aeromonas  ssp.  was  de- 
creased significantly  during  the  winter  months,  due 
to  the  reduced  metabolic  activity  of  the  microbes 
at  low  temperatures.  It  was  suggested  that  Aero- 
monas ssp.  entering  bodies  of  water  in  temperate 
environments  via  sewage  effluent  or  other  sources 
would  experience  a  significant  decrease  in  the 
number  of  viable  cells  during  colder  months. 
(Geiger-FRC) 
W8 1-05453 


DETERMINATION  OF  THE  AQUEOUS 
CHLORINATION  PRODUCTS  OF  HUMIC 
SUBSTANCES  BY  GAS  CHROMATOGRAPHY 
WITH  MICROWAVE  EMISSION  DETECTION, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-05461 


LEACHABILITY     OF     FOUNDRY     PROCESS 
SOLID  WASTES, 


Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
R.  K.  Ham,  W.  C.  Boyle,  and  T.  P.  Kunes. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  155-170,  February, 
1981.7Fig,  3Tab,  7Ref 

Descriptors:  'Metallurgy,  'Leaching,  'Solid 
wastes.  Testing  procedures.  Sand,  Industrial 
wastes,  Water  pollution  sources.  Landfills,  Tem- 
perature effects. 

A  standardized  procedure  was  developed  for  de- 
termining maximum  leachability  or  matter  release 
from  foundry  sand  waste  materials.  The  shake-flask 
method  was  used  to  determine  the  amount  of 
matter  which  can  be  removed  from  foundry  sand 
materials  by  direct  solubility  or  desorption.  The 
shake-flask  procedure  was  used  on  eight  different 
foundry  sands  representative  of  the  many  core  and 
system  sands.  The  level  of  process  temperature  to 
which  sand  was  subjected  in  the  foundry  had  a 
major  effect  on  leaching  potential.  The  highest 
COD  levels  were  obtained  with  phenol-formalde- 
hyde shell  sand.  The  highest  BOD  levels  were 
obtained  from  furan  no  bake  sand.  Sands  not  sub- 
jected to  process  temperatures  generally  showed 
the  greatest  matter  release.  Leaching  potential  of  a 
land  fill  will  be  affected  by  the  amount  of  molding 
sand  containing  clay  and  the  size  and  amount  of 
core  butts  present.  For  foundry  waste  manage- 
ment, the  following  must  be  determined:  total 
amounts  and  types  of  waste  produced,  types  and 
amounts  of  resins  and  additives  used,  and  process 
areas  within  the  foundry  that  produce  wastes. 
(Small-FRC) 
W8 1-05487 


NUTRIENT   FLUX   ESTIMATE  BY   PARTIAL 
LOAD  METHOD, 

National  Water  Research  Inst.,  Vancouver  (British 
Columbia).  Pacific  and  Yukon  Region. 
For  primary  bibliographic  entry  see  Field  5A. 
W8 1-05490 


SIMULATING    MASS    TRANSPORT    IN    UN- 
CONFINED  AQUIFERS, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-05497 


ANALYSIS  OF  A  NUMERICAL  SOLUTION  TO 
THE  ONE-DIMENSIONAL  STOCHASTIC 
CONVECTION  EQUATION, 

Battelle  Pacific  Northwest  Lab.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  7B. 
W81-05501 


THE  NUTRIENT  CONTENT  OF  PRECIPITA- 
TION, DRY  FALLOUT,  AND  INTERCEPTED 
AEROSOLS  IN  THE  CHAPARRAL  OF  SOUTH- 
ERN CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 
W81-05504 


URBAN    RUNOFF   RECEIVING   WATER    IM- 
PACTS: PROGRAM  OVERVIEW, 

Municipal  Environmental  Research  Lab.,  Edison, 
NJ.  Storm  and  Combined  Sewer  Section. 
For  primary  bibliographic  entry  see  Field  4C. 

W81-05534 


FLOW  APPROACHING  FILTER  WASHWATER 
TROUGHS, 

Camp  Dresser  and  McKee,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  5F. 

W8 1-05543 


CONTRIBUTION  OF  WASTEWATER  DIS- 
CHARGES TO  OCEAN  SURFACE  PARTICU- 
LATES, 

Swanson-Oswald  Associates,  San  Francisco,  CA. 
L.  W.  Bracewell,  R.  E.  Selleck,  and  R.  Carter. 
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Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  8,  p  2230-2245,  August,  1980.  10  Fig, 
10  Tab,  15Ref. 

Descriptors;  'Organic  compounds,  'Water  quality, 
•Coliforms,  Seawater,  Outlets,  'Wastewater  dis- 
posal, Path  of  pollutants.  Water  pollution  sources. 
Aesthetics,  Pesticides,  Bacteria,  Disposal,  Oil 
wastes,  San  Pedro  Channel,  California. 

Samples  of  ocean  surface  water  were  collected  by 
trawling  in  the  San  Pedro  Channel,  California, 
near  and  at  varying  distances  from  major  sewage 
effluent  outfalls.  Most  of  the  particulates  originat- 
ing from  waste  water  were  grease  and  wax.  The 
total  hexane-extractable  materials  (HEM)  were 
composed  of  12%  free  fatty  acids,  21%  alkanes, 
19%  fats,  10%  unidentifiable  long  chain  com- 
pounds such  as  alcohols  and  waxes,  and  38% 
bound  water.  Less  than  0. 10%  of  the  grease  and  oil 
were  pesticides  and  polychlorinated  biphenyls. 
Coliform  bacteria  were  plentiful,  7300  organisms 
per  mg  of  HEM.  Particulates  larger  than  0.5  mm 
rose  rapidly  to  the  surface  and  quickly  disap- 
peared, being  eaten,  caught  on  kelp,  or  transported 
to  the  coast.  HEM  appeared  to  be  a  reliable  index 
of  waste  water  origin-32,500  micrograms  HEM 
per  sq  meter  near  the  outfalls  and  0.4  microgram 
per  sq  meter  in  the  control  area.  Aesthetic  ratings 
and  bacteriological  considerations  were  used  to 
develop  an  upper  limit  of  3  mg  HEM  per  sq  meter. 
(Cassar-FRC) 
W81-05552 


THE  ENRICHMENT  OF  SOIL  PHOSPHORUS 
IN  RUNOFF  SEDIMENTS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

A.  N.  Sharpley. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 
521-526,  July-September,  1980.  3  Fig,  7  Tab,  26 
Ref. 

Descriptors:  'Phosphorus,  'Runoff,  'Soils,  Chemi- 
cal properties.  Physical  properties,  Sediment  dis- 
charge. Sediments,  Erosion,  Clays,  Soil  chemistry, 
Eutrophication,  Natural  waters. 

The  effect  of  varying  soil  physical  and  chemical 
properties,  soil  slope  and  rainfall  intensity,  and 
overland  flow  on  the  enrichment  of  soil  P  in  runoff 
was  investigated.  The  enrichment  of  P  in  runoff 
increased  with  increases  in  P  additions.  The  P 
enrichment  ratio  of  Bernow  soil  increased  from 
2.43  to  6.29  at  P  additions  of  0  and  100  kg  P/ha, 
respectively.  The  enrichment  ratio  decreased  as 
rainfall  intensity  and  soil  slope  were  increased.  A 
significant  linear  relationship  between  the  enrich- 
ment ratio  and  sediment  discharge  was  obtained 
for  all  treatments  studied.  Similar  slopes  were  ob- 
tained for  soils  ranging  in  texture  from  a  fine  sandy 
loam  to  a  clay  under  similar  conditions.  The  slopes 
were  not  affected  by  soil  P  status.  With  an  increase 
in  energy  of  runoff  and  kinetic  energy  of  rainfall,  a 
significant  increase  in  slope  of  the  relationship  be- 
tween the  enrichment  ratio  and  sediment  discharge 
was  obtained.  A  decrease  in  energy  of  rain,  as  in 
the  case  of  overland  flow  and  increased  soil  cover, 
resulted  in  a  significant  decrease  in  slope.  The  data 
indicated  that  runoff  and  rainfall  energy  and  soil  P 
status  have  greater  effect  on  enrichment  ratio  than 
soil  physical  properties.  A  general  relationship  be- 
tween enrichment  ratio  and  sediment  discharge 
covering  all  treatments  predicted  ratios  very  simi- 
lar to  those  measured  in  field  studies  and  those 
predicted  by  a  general  relationship  derived  from 
field  studies.  (Baker-FRC) 
W81-05561 


STORMWATER  POLLUTANT  LOAD-RUNOFF 
RELATIONSHIPS, 

Rice  Univ.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  2A. 

W81-05574 


AIRBORNE  BACTERIAL  DENSITIES  AT  AN 
ACTIVATED  SLUDGE  TREATMENT  PLANT, 

Alberta  Univ.,  Edmonton. 

P.  M.  Fedorak,  and  D.  W.  S.  Westlake. 


Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  8,  p  2185-2192,  August,  1980.  8  fig,  4 
Tab,  18  Ref. 

Descriptors:  'Activated  sludge,  'Bacteria,  'Haz- 
ards, 'Aerosols,  Aeration,  Path  of  pollutants. 
Wastewater  treatment.  Public  health. 

A  short  term  aerosol  sampling  survey  at  the  acti- 
vated sludge  plant  in  Edmonton,  Alberta,  Canada, 
included  outdoor  sites  and  indoor  sites.  Highest 
airborne  bacterial  counts  were  found  nearest  aer- 
ation sources  and  during  periods  of  highest  aer- 
ation rates.  Outdoor  locations  and  viable  particles 
per  cu  meter  were:  background,  27;  grit  tanks,  710; 
influent  of  primary  settling  tank,  300;  middle  of  the 
primary  settling  tank,  1 10;  effluent  of  the  primary 
settling  tank,  20;  Tank  1  activated  sludge  aeration 
section,  1000;  Tank  5  activated  sludge  aeration 
section,  1800;  final  settling  tanks,  62;  north  of  final 
settling  tanks,  18;  and  above  the  river  outfall,  200. 
Indoor  locations  and  viable  particles  per  cu  meter 
were:  master  control  room,  10;  near  the  running 
faucets  for  sampling  various  waste  streams,  50- 
2600;  4  meters  from  the  sampling  taps  (running), 
38-560;  at  the  sludge  pump  house,  2000;  and  the 
aerobic  sludge  sampling  tap,  65.  In  the  laboratory, 
moderate  density,  short  term  aerosols  were  gener- 
ated during  analysis  and  disposal  of  waste  water 
samples.  For  example,  over  a  20  min  sampling 
period,  an  average  of  67  and  a  maximum  of  140 
viable  particles  per  cu  meter  were  generated 
during  dispensing  of  an  activated  sludge  sample. 
Damp  mopping  the  floor  produced  320  viable  par- 
ticles per  cu  meter.  Aerosol  dissemination  may  be 
minimized  by  covering  the  continuously  running 
sample  sinks  and  by  exercising  care  during  labora- 
tory procedures.  (Cassar-FRC) 
W81-05576 


A  REVIEW  OF  WATER  QUALITY  ISSUES  AS- 
SOCIATED WITH  COAL  STORAGE, 

Oak  Ridge  National  Lab,.  TN. 

E.  C.  Davis,  and  W.  J  Boegly,  Jr. 

Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 

127-133,  April-June,  1981.   1  Fig,  8  Tab,  13  Ref 

Descriptors;  'Coal,  'Leaching,  'Storage,  Rainfall, 
Runoff,  Sulfur,  Particle  size.  Research  priorities. 
Reviews. 

A  review  is  presented  of  studies  which  assessed  the 
effect  of  coal  pile  leachate  to  determine  the  poten- 
tial environmental  impact  and  suggest  directions 
for  future  research.  Literature  dealing  with  coal 
storage  runoff  is  scarce  and  poorly  documented. 
Most  of  the  data  is  collected  from  the  analysis  of 
grab  samples  taken  during  leaching  experiments  or 
from  sampling  during  rainfall.  Potential  water 
quality  issues  are  identified  in  the  review,  and  coal 
storage  conditions  that  intensify  acid  drainage 
problems  are  discussed.  Adverse  impacts  on  aquat- 
ic life  and  water  quality  are  usually  associated  with 
increases  in  suspended  sediment  and  acidity.  Fac- 
tors which  intensify  the  problem  include  increased 
sulfur  content  in  coal,  coal  particle  size,  age  of  pile, 
pile  configuration,  temperature,  microorganisms 
present,  distance  to  receiving  stream,  and  coal- 
rainwater  contact  time.  Future  research  should  be 
designed  to  identify  the  organic  chemicals  present 
in  leachate,  to  determine  methods  of  treating  lea- 
chate, to  develop  standarized  laboratory  leachate 
tests,  and  to  develop  predictive  models.  (Small- 
FRC) 
W81-05588 


THE  SORPTION  OF  ZECTRAN  ON  BOTTOM 
SEDIMENTS  AND  PEAT  MOSS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Dept.  of  Environmental  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W81-05592 


FATE  AND  TOXICITY  OF  ACEPHATE  (ORTH- 
ENE)  ADDED  TO  A  COASTAL  B.C.  STREAM, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

G.  H.  Geen,  M.  A.  Hussain,  P.  C.  Oloffs,  and  B.  A. 

McKeown. 

Journal  of  Environmental  Science  and  Health,  Part 

B,  Vol  16,  No  3,  p  253-271,  1981.  4  Tab,  5  Ref. 


Sources  Of  Pollution — Group  5B 

Descriptors;  'Acephate,  'Toxicity,  'Insects,  'Fish, 
Absorption,  'Insecticides,  Pesticides,  Methamido- 
phos.  Trout,  Streams,  Environmental  effects.  Sedi- 
ments, Fate  of  pollutants.  Aquatic  animals.  Accu- 
mulation. 

Acephate  was  added  to  a  small  stream.  Hidden 
Creek,  British  Columbia,  to  assess  its  environmen- 
tal effects.  For  practical  purposes,  no  acephate  or 
its  hydrolysis  product,  methamidophos,  remained 
in  sediments,  fish,  or  insects  after  24  hours.  A  level 
of  1100-1200  ppb  acephate  was  maintained  for  five 
hours  in  the  stream  water.  When  acephate  addition 
was  discontinued,  24  ppb  remained  in  the  water  at 
eight  hours  and  none  at  96  hours.  No  methamido- 
phos was  detected.  Acephate  was  first  detected  in 
sediments  one  to  four  hours  after  addition,  depend- 
ing on  the  site  of  sampling,  and  reached  its  highest 
concentration,  131.6  ppb,  four  hours  later.  Metha- 
midophos concentrations  reached  a  maximum  level 
between  four  and  eight  hours.  Neither  chemical 
was  detectable  in  sediments  by  96  hours.  No  mor- 
tality of  fish,  insects,  nymphs,  or  larvae  was  seen  in 
the  96-hour  observation  period.  Highest  acephate 
concentrations  detected  in  fish  were  42  ppb,  meth- 
amidophos, 3.3  ppb,  at  five  hours;  and  in  insects, 
1190  ppb  and  358.9  ppb,  respectively,  also  at  five 
hours.  Neither  pesticide  was  detected  in  fish  or 
insects  at  24  hours.  (Cassar-FRC) 
W8 1-05593 


STABILITY  OF  PARATHION  AND  DDT  IN 
DILUTE  IRON  SOLUTIONS, 

Department  of  Agriculture,  London  (Ontario).  Re- 
search Inst. 

B.  T.  Bowman,  and  W.  W.  Sans. 
Journal  of  Environmental  Science  and  Health,  Part 
B,  Vol  15,  No  3,  p  233-246,  1980.  5  Fig,  14  Ref. 

Descriptors:  'Parathion,  'Iron,  'Hydrolysis,  Deg- 
radation, Chemical  degradation.  Catalysts,  Ions, 
DDT,  'Pesticides. 

The  role  of  ferric  salts  in  the  degradation  of  par- 
athion and  DDT  in  aqueous  solutions  was  investi- 
gated, and  parathion  stability  in  A1C13  solutions 
was  examined.  Dilute  FeC13  and  Fe(N03)3  solu- 
tions were  found  to  degrade  parathion  to  paraoxon 
and  p-nitrophenol.  The  Fe3-I-  ion  was  less  active 
than  some  of  its  hydrolysis  products  in  catalyzing 
the  degradation  of  parathion.  The  initial  products 
of  iron  hydrolysis,  which  tend  to  be  monomeric, 
may  be  the  most  active  catalysts.  The  catalytic 
effect  of  the  hydrolysis  products  appeared  to  de- 
crease with  time.  Parathion  degradation  in  acidic 
iron  solutions  was  not  significantly  affected  by  pH. 
Although  parathion  degradation  in  iron  solutions  is 
dependent  on  concentration,  the  fact  that  iron  hy- 
drolysis proceeds  faster  in  more  dilute  solutions 
complicates  this  relationship.  A1C13  did  not  cata- 
lyze parathion  breakdown  over  a  336  hour  period. 
DDT  degradation  was  not  catalyzed  by  iron  nor 
FeC13  and  Fe(N03)3  solutions.  Although  these 
results  indicate  that  iron  and/or  its  hydrolysis 
products  could  facilitate  parathion  degradation  in 
soil  and  aquatic  systems,  the  catalytic  behavior 
may  be  diminished  in  such  natural  systems  by  the 
stable  complexes  that  iron  forms  with  organic 
matter.  (Carroll-FRC) 
W81-05595 


LOSS  OF  CHLORPYRIFOS  IN  POND  WATER: 
EXAMINATION  OF  RESULTS  USING  THREE 
SIMPLE  MATHEMATICAL  MODELS, 

Manitoba    Univ.,    Winnipeg.    Pesticide    Research 

Lab. 

G.  J.  Reimer,  and  G.  R.  B.  Webster. 

Journal  of  Envirnomental  Science  and  Health,  Part 

B,  Vol  15,  No  5,  p  559-569,  1980.  1  Fig,  2  Tab,  7 

Ref. 

Descriptors:  'Insecticides,  'Decomposition, 
'Mathematical  models.  Degradation,  Pesticides, 
Fate  of  pollutants,  Ponds,  'Chlorpyrifos. 

Chlorpyrifos  is  the  active  ingredient  in  Dursban 
insecticide,  which  is  used  as  a  mosquito  larvicide. 
The  loss  of  chlorpyrifos  in  pond  water  was  investi- 
gated by  fortifying  man-made  pools  with  two  for- 
mulations of  the  insecticide,  the  emulsifiable  con- 
centrate, which  contained  48  percent  active  ingre- 
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dient,  and  the  slow-release  granular  formulation, 
with  2.5  percent  active  ingredient.  Chlorpyrifos 
concentration-time  data  were  analyzed  using  three 
mathematical  models:  the  power  rate  model,  the 
hyperbolic  rate  model,  and  an  empirical  power 
function.  The  concentration-time  data  showed  that 
the  half-life  of  chlorpyrifos  was  5  plus  or  minus  3 
hours  for  the  concentrate  and  14  plus  or  minus  4 
hours  for  the  slow-release  formulation.  The  aver- 
age correlation  coefficients  for  the  three  math- 
ematical models,  determined  by  linear  regression, 
were  0.78  plus  or  minus  0.08  for  the  power  rate 
model,  0.84  plus  or  minus  0.07  for  the  hyperbolic 
rate  model,  and  0.76  plus  or  minus  0.16  for  the 
empirical  power  function.  It  was  concluded  that  all 
three  models  performed  essentially  equally  in  de- 
scribing the  degradation  of  chlorpyrifos  in  pond 
water.  (Carroll-FRC) 
V/8 1-05604 


THE  DEGRADATION  OF  (14C)  MOLINATE  IN 
SOIL  UNDER  FLOODED  AND  NONFLOODED 
CONDITIONS, 

Stauffer  Chemical  Co.,  Mountain  View,  CA. 

V.  M.  Thomas,  and  C.  L.  Holt. 

Journal  of  Environmental  Science  and  Health,  Part 

B,  Vol  15,  No  5,  p  475-484,  1980.  6  Fig,  4  Ref. 

Descriptors:  *Degradation,  'Herbicides,  *Soils, 
Pesticides,  Flood  irrigation.  Flooding,  Irrigation, 
Rice,  Radioactive  half-life.  Oxidation,  *Molinate. 

Molinate  is  a  selective  herbicide  used  to  control 
barnyard  grass  in  rice  cultures.  Emulsifiable  liquid 
or  granular  formulations  are  applied  to  rice  paddys 
preflood  with  soil-incorporation  or  by  air  after  the 
permanent  flood  is  established.  The  degradation  of 
il4C)  molinate  applied  to  soil  under  flooded  and 
nonflooded  conditions  was  investigated  in  labora- 
tory studies.  When  the  herbicide  was  applied  under 
nonflooded,  moist  soil  conditions,  50  percent  of  the 
applied  molinate  was  lost  in  three  weeks.  Under 
flooded  conditions,  50  percent  loss  was  not 
achieved  until  10  weeks  after  application.  Howev- 
er, if  the  flooded  fields  were  permitted  to  become 
aerobic  by  removing  the  flood  water,  the  molinate 
remaining  dissipated  at  a  rate  similar  to  that  from 
nonflooded  soil.  Analysis  of  the  soil  and  flood 
water  for  molinate  and  its  degradation  products 
showed  that  very  little  breakdown  of  molinate 
occurred  under  flooded  conditions,  with  volatiliza- 
tion providing  the  primary  path  of  dissipation. 
Under  nonflooded  conditions,  hydroxylation  of  the 
azepine  ring  and  further  oxidation  to  the  respective 
ketones  was  found  to  occur.  Other  proposed  paths 
of  degradation  include  oxidation  to  form  the  sul- 
foxide, cleavage  to  yield  the  imine,  acetylation  of 
the  imine,  and  deethylation  processes.  (Carroll- 
FRC) 
W8 1-05605 


TRICHLOROETHYLENE  AND  METHYL 
CHLOROFORM  IN  GROUNDWATER:  A 
PROBLEM  ASSESSMENT, 

Weston  Designers-Consultants,  West  Chester,  PA. 
J.  C.  Petura. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  200-205,  April,  1981.  3  Fig,  5 
Tab,  6  Ref 

Descriptors:  'Groundwater  pollution,  'Chlorinat- 
ed hydrocarbons,  'Water  pollution  control.  Chlo- 
roform, Groundwater  management.  Halogens, 
Water  treatment. 

Trichloroethylene  and  methyl  chloroform  have 
been  lecurringly  detected  in  numerous  ground- 
water samples  throughout  the  country.  These 
chlorinated  organic  compounds  do  not  occur  natu- 
rally in  groundwater  and  pose  serious  public  health 
problems  in  many  areas.  Sources  of  these  contami- 
nants include  current  or  past  users  of  the  com- 
pounds, residential  use  of  septic  tank  cleaners  con- 
taining the  compounds,  and  illicit  dumping  of  in- 
dustrial wastes.  There  are  as  yet  no  regulations  or 
legislation  restricting  the  use  of  these  compounds. 
Initial  responses  to  the  discovery  that  a  well  is 
contaminated  should  include  immediate  cessation 
of  use  of  the  well,  sampling  of  other  wells  in  the 
immediate  area  to  establish  the  zone  of  contamina- 
tion, and  investigation  to  determine  the  source  of 


contamination.  Long  range  problems  posed  by 
groundwater  contamination  with  these  chlorinated 
compounds  include  location  of  new  permanent 
water  supplies  for  affected  consumers  and  develop- 
ment and  implementation  of  a  recovery  program  to 
prevent  further  spread  of  the  pollutant  and  to 
restore  the  aquifer  to  acceptable  quality.  Individ- 
uals and  small  community  suppliers  in  rural  areas 
may  have  to  choose  between  treatment  of  water 
from  the  existing  well  and  digging  a  new  well.  The 
only  treatment  method  which  is  currently  eco- 
nomically feasible  for  small  scale  application  is 
adsorption  by  granular  activated  carbon,  and  even 
this  method  poses  several  problems  for  individual 
well  owners.  The  spread  of  the  pollutant  in  the 
aquifer  can  be  controlled  through  a  strategy  of 
dynamic  pumping  to  remove  contaminated  water 
from  the  aquifer.  However,  the  recovered  con- 
taminated water  must  then  be  treated  prior  to 
discharge.  Also,  such  recovery  programs  must  be 
conducted  over  a  period  of  several  years  in  most 
cases.  (Carroll-FRC) 
W8 1-056 10 


CHEMICAL  CONTAMINATION  OF 

AQUIFERS  ON  LONG  ISLAND,  NEW  YORK, 

Suffolk  County  Water  Authority,  Oak  Dale,  NY. 
A.  A.  Guerrera. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  190-199,  April,  1981.  10  Fig, 
6  Ref 

Descriptors:  'Groundwater  pollution,  'Aquifer 
systems.  Water  pollution  sources,  'Long  Island. 
New  York,  Suffolk  County,  Nassau  County, 
Aquifers,  Regulations,  Public  health.  Public  rela- 
tions. Water  pollution  control. 

Almost  three  million  people  are  served  exclusively 
with  groundwater  developed  in  the  aquifer  system 
underlying  Nassau  and  Suffolk  counties  on  Long 
Island,  New  York.  Contamination  of  this  aquifer 
system  would  pose  a  significant  hazard  to  public 
health.  Although  the  groundwater  reservoir  con- 
tains over  60  trillion  gallons,  if  it  is  to  meet  future 
needs  provisions  must  be  made  for  solving  water 
quality  problems  in  local  areas  and  for  adopting 
proper  management  techniques  to  alleviate  pro- 
duction imbalances.  Volatile  halogenated  hydro- 
carbon solvents  and  a  carbamate  pesticide  at  parts 
per  billion  levels  have  recently  been  detected  in 
groundwater  samples.  The  response  of  local  regu- 
latory agencies  to  the  uncertain  health  risks  associ- 
ated with  these  chemicals  has  had  a  dramatic  and 
costly  effect  on  the  ability  of  local  water  suppliers 
to  meet  the  needs  of  consumers.  Many  of  the  128 
water  suppliers  have  had  to  replace  the  lost  capac- 
ity of  restricted  wells  by  drilling  new  wells  at  new 
locations.  It  is  suggested  that  rigid  interpretation  of 
laboratory  data  of  uncertain  precision  and  the  pre- 
mature and  incomplete  release  of  findings  of  in- 
stances of  contaminated  samplings  have  resulted  in 
loss  of  consumer  confidence  and  in  excessive  ex- 
penses. (Carroll-FRC) 
W8 1-056 11 


RIGHTS  AND  LIABILITIES  OF  WATER  SUP- 
PLIERS ARISING  FROM  GROUNDWATER 
POLLUTION, 

For  primary  bibliographic  entry  see  Field  6E. 
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GROUNDWATER  CONTAMINATION  IN  CON- 
NECTICUT, 

Connecticut  Dept.  of  Health,  Hartford. 
R.  S.  Woodhull. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  188-189,  April,  1981. 

Descriptors:  'Groundwater  pollution,  'Connecti- 
cut, 'Organic  compounds,  Trace  levels.  Carcino- 
gens, Chemical  wastes,  Legal  aspects,  Regulations, 
State  jurisdiction.  Water  pollution  sources.  Water 
pollution  treatment.  Municipal  water. 

Although  traditional  health  department  programs 
in  Connecticut  have  established  and  maintained 
good  control  over  groundwater  contamination 
from  sewage  effluents,  serious  pollution  problems 
are  now  developing  as  a  result  of  previously  unre- 


gulated discharge  of  various  chemicals  or  chemical 
solutions  onto  or  into  the  ground.  Trace  quantities 
of  volatile  organic  chemicals  which  are  potential 
carcinogens  were  discovered  in  87  percent  of 
waters  supplying  utilities  serving  1,000  people  or 
more.  (Testing  was  conducted  at  78  percent  of  the 
95  water  utilities  in  this  size  category).  Chemical 
levels  in  excess  of  the  U.S.  Environmental  Protec- 
tion Agency's  (EPA's)  suggested  no-adverse-re- 
sponse level  were  detected  at  23  wells  serving  17 
of  the  systems.  Connecticut  has  developed  a  plan 
to  be  followed  by  each  utility  in  dealing  with 
chemical  contamination  levels  exceeding  this  level, 
which  includes  finding  the  source  of  the  pollution, 
notifying  customers,  correcting  the  problem,  and 
providing  alternative  water  supplies.  Trihalometh- 
anes  constituted  the  major  pollutant  where  exces- 
sive organic  chemical  contamination  was  found.  A 
plan  of  action  to  be  followed  when  water  supplies 
are  found  to  have  chemical  levels  exceeding  70 
percent  of  a  suggested  no-adverse-response  level 
has  also  been  instituted.  This  plan  includes  a  sam- 
pling program,  to  be  followed  by  remedial  action 
where  necessary.  Other  groundwater  pollutants 
which  are  causing  increasing  concern  include  road 
salt,  fertilizers,  volatile  organic  solvents  or  de- 
greasers,  gasoline  and  oil  from  storage  tanks,  oil 
from  distribution  system  leaks,  and  leachates  from 
municipal  and  industrial  disposal  sites.  A  ground- 
water classification  scheme  is  currently  being  de- 
veloped by  the  state  of  Connecticut  to  help  protect 
drinking  water  aquifers  from  chemical  contamina- 
tion by  regulating  disposal  sites.  However,  there  is 
also  a  need  for  a  Federal  or  State  program  to  assist 
owners  of  wells  which  have  been  contaminated. 
(Carroll-FRC) 
W8 1-056 13 


PERSISTENCE  OF  CARBARYL  IN  CANAL 
WATER, 

Cairo  Univ.,  Giza  (Egypt).  Faculty  of  Agriculture. 

M.  A.  Osman,  and  M.  H.  Belal. 

Journal  of  Environmental  Science  and  Health,  Part 

B,  Vol  15,  No  3,  p  307-311,  1980.  1  Fig,  1  Tab,  6 

Ref. 

Descriptors:  'Insecticides,  'Water  pollution, 
'Canals,  Drainage  canals.  Irrigation  canals, 
'Egypt,  Decomposition,  Pesticides,  'Carbaryl. 

Pesticides  which  are  widely  used  for  crop  protec- 
tion in  Egypt  may  reach  irrigation  and  drainage 
water  systems  by  spray  drift,  aerial  spraying,  or 
run-off  from  agricultural  land.  Very  little  informa- 
tion is  available  on  the  persistence  and  degradation 
of  the  insecticide  carbaryl  (Sevin)  in  water.  This 
study  investigated  the  stability  and  decomposition 
of  carbaryl  in  flowing  canal  water.  An  irrigation 
and  drainage  water  canal  was  sprayed  along  a  50 
meter  stretch  with  an  85  percent  carbaryl  solution. 
Water  samples  were  then  collected  daily  from  the 
sprayed  area  and  from  the  end  of  the  canal.  Car- 
baryl and  1-naphthol,  a  decomposition  product  of 
carbaryl,  were  detected  in  the  irrigation  and  drain- 
age canal  water  samples.  However,  both  the  resi- 
dues of  the  insecticide  and  its  degradation  product 
1-naphthol  disappeared  from  the  canal  water  six 
days  after  the  spraying.  (Carroll-FRC) 
W81-05652 


EFFECTS  OF  PADDY  WATER  AND  SOME 
PHOTOSENSITIZERS  ON  THE  PHOTOLYSIS 
OF  THE  FUNGICIDE  ISOPROTHIOLANE, 

Kyushu  Univ.,  Fukuoka  (Japan).  Dept.  of  Agricul- 
tural Chemistry. 
S-S.  Chou,  and  M.  Eto. 

Journal  of  Environmental  Science  and  Health,  Part 
B,  Vol  15,  No  2,  p  135-146,  1980.  4  Fig,  1  Tab,  8 
Ref 

Descriptors:  'Fungicides,  'Decomposition,  'Irra- 
diation, Pesticides,  Photolysis,  Ultraviolet  radi- 
ation. Rice,  Chlorophyll,  'Isoprothiolane,  Rice- 
paddy  water. 

Isoprothiolane  is  a  systemic  fungicide  used  to  con- 
trol rice  blast  disease  and  rice  stem  rot.  It  can  be 
applied  either  to  rice  paddy  water  or  to  foliage. 
Photoreactions  contributing  to  the  fate  of  pesti- 
cides in  the  environment  are  affected  by  the  wave- 
length of  light,   the  state  of  the  substrate,   and 
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coexisting  materials  such  as  air,  water,  and  sensitiz- 
ers. The  photolysis  of  isoprothiolane  in  aqueous 
media  and  the  effect  of  some  photosensitizers  were 
investigated  in  a  laboratory  environment  The  fun- 
gicide was  found  to  decompose  slowly  in  deion- 
ized  water  under  ultraviolet  light  or  sunlight  irra- 
diation. Photodegradation  was  significantly  accel- 
erated when  rice-paddy  water  was  used.  The  pho- 
tosensitizing effect  of  the  paddy  water  was  compa- 
rable to  that  of  2  percent  acetone.  Isothiolane 
photolysis  was  not  affected  by  soil  extracts,  rice- 
plant  extracts,  or  chlorophylls.  Tryptophan 
showed  a  relatively  weak  accelerating  effect  on 
photolysis  after  a  considerable  time  lag.  The  pres- 
ence of  riboflavin  accelerated  the  photolysis  of  the 
fungicide  remarkably,  but  this  effect  was  sup- 
pressed by  nitrogen  gas  stream.  It  was  concluded 
that  natural  photosensitizers  and  air  appear  to  play 
very  important  roles  in  the  photolytic  degradation 
of  isothiolane  in  the  environment.  (Carroll-FRC) 
W81-05655 


THE  DYNAMICS  OF  AEROBIC  PHENOL  BIO- 
DEGRADATION  IN  LOWER  GREENSAND, 

Harwell  Lab.,  Oxon  (England).  Environmental  and 
Medical  Sciences  Div. 
J.  F.  Rees,  and  J.  W.  King. 

Journal  of  Chemical  Technology  and  Biotechnol- 
ogy, Vol  30,  No  7,  p  396-404,  July,  1980.  5  Fig,  3 
Tab,  14  Ref 

Descriptors:  *Biodegradation,  'Bacteria,  'Phenols, 
•Landfills,  Industrial  wastes.  Microbial  degrada- 
tion. Microorganisms,  Aromatic  compounds.  Or- 
ganic compounds,  *Leachates. 

Reaction  kinetics  of  phenol  degradation  were  ex- 
amined to  better  understand  the  fate  of  phenol 
leaching  from  a  landfill  through  unsaturated  rock 
to  the  groundwater.  Phenol  solutions  at  concentra- 
tions of  50  to  24,840  mg  per  cu  dm  were  percolat- 
ed at  flow  rates  from  0.5  to  4.5  cu  cm  per  hour 
through  columns  of  Lower  Greensand,  and  the 
output  concentrations  and  rate  constants  were  de- 
termined. At  flow  rates  of  1  cu  cm  per  hour, 
reaction  kinetics  were  first-order  up  to  a  maximum 
phenol  concentration  of  9.2  g  per  cu  dm.  Maxi- 
mum degradation  took  place  at  16.7  g  per  cu  dm 
phenol.  At  22.3  g  per  cu  dm  partial  inhibition  of 
degradation  was  evident.  At  flow  rates  of  3  cu  cm 
per  hour,  first-order  reaction  kinetics  was  ob- 
served. Maximum  degradation  occurred  at  9.7  g 
per  cu  dm,  and  higher  levels  of  phenol  inhibited 
degradation.  Phenol  decomposition  was  attributed 
to  biological  agents,  Pseudomonas  dacunhae  pre- 
dominant. Although  these  bacteria  grew  well  in 
soil  columns,  at  phenol  levels  of  several  grams  per 
cu  dm,  they  were  inhibited  in  a  liquid  medium  at 
phenol  levels  greater  than  250  mg  per  cu  dm.  The 
rate  limiting  step  in  the  reaction  is  apparently 
phenol  diffusion  from  the  bulk  liquid  phase  across 
a  stagnant  liquid  film  surrounding  the  microbes. 
The  film  does  not  consist  of  several  layers  of 
microbes.  Under  field  conditions,  at  a  flow  rate  of 
300  mm  per  year,  an  initial  concentration  of  10,000 
mg  per  cu  dm  would  be  degraded  to  levels  of  10,  1, 
and  0.1  mg  per  cu  dm  in  50,  65,  and  80  days, 
respectively.  (Cassar-FRC) 
W81-05660 
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HNAL  ENVIRONMENTAL  IMPACT  STATE- 
MENT ON  USE  OF  LAMPRICIDES  IN  AN  EX- 
PERIMENTAL PROGRAM  TO  REDUCE  SEA 
LAMPREY  ABUNDANCE  IN  SENECA  LAKE, 
NEW  YORK, 

Department  of  Environmental  Conservation,  Div. 
of  Fish  and  Wildlife,  Albany,  NY. 
T.  M.  Jolliff,  D.  Kosowski,  C.  Widmer,  C.  Creech, 
and  E.  Lantiegne. 
May,  1981.  214  p,  2  Fig,  3  Tab,  13  Ref,  6  Append. 

Descriptors:  'Lakes,  'Lamprey,  'Fish  toxins, 
'Chemical  treatment,  'Fish  management.  Fish 
populations.  Poisons,  Salmon,  Trout,  Fish  stock- 
ing. Public  participation.  Ecosystems,  Environ- 
mental protection,  Seneca  Lake,  New  York. 

This  Final  Environmental  Impact  Statement  pre- 
sents an  analysis  of  a  proposal  to  use  chemical 


lampricides  to  reduce  sea  lamprey  abundance  for 
five  years  in  Seneca  Lake  in  order  to  demonstrate 
benefits  that  would  accrue  to  salmonid  populations 
and  the  salmonid  fishery,  compared  to  Cayuga 
Lake  which  would  be  held  as  a  no-treatment  con- 
trol. Lampricide  TFM  would  be  applied  to  Catha- 
rine Creek  and  the  Keuka  Lake  Outlet,  and  lampri- 
cide Bayer  73  would  be  applied  to  10-acre  and  102- 
acre  areas  in  Seneca  Lake  near  the  mouths  of  these 
streams.  Some  potential  adverse  impacts  are  that: 

(1)  some  non-target  fish  and  amphibians  could  be 
killed,  and  some  invertebrate  organisms  reduced; 

(2)  there  is  potential  for  human  exposure  during 
applications;  (3)  a  faint  yellow  color  could  appear 
in  TFM-treated  water  until  diluted  or  degraded; 

(4)  there  is  potential  risk  to  terrestrial  earthworms 
if  TFM-treated  water  is  used  for  irrigation  during 
treatment.  The  beneficial  impacts  anticipated  in- 
clude: (1)  avoidance  of  the  collapse  of  Seneca  Lake 
lake  trout  population;  (2)  Collection  of  data  to 
support  informed  decision-making  on  long-term 
sea  lamprey  control;  (3)  an  improved  salmonid 
survival  rate  leading  to  an  increase  in  trout  abun- 
dance; (4)  enhancement  of  scientific  knowledge  of 
interactions  between  sea  lampreys  and  salmonids; 

(5)  documentation  of  a  cost-lsenefit  assessment  of 
sea  lamprey  control;  and  (6)  reduction  of  scars  on 
host  fishes  by  sea  lampreys.  (Garrison-Omniplan) 
W81-05435 


BENTHIC  ECOSYSTEM  AND  FISH  POPULA- 
TION OFF  THE  MOKAPU  OUTFALL:  A 
SECOND  POSTINSTALLATION  ECOLOGICAL 
STUDY, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

A.  R.  Russo,  S.  J.  Dollar,  and  E.  A.  Kay. 
Technical  Report  No  132,  May,  1980.  45  p,  13  Fig, 
8  Tab,  35  Ref. 

Descriptors;  'Effluents,  'Wastewater  outfall, 
'Ecological  effects,  'Benthic  fauna,  'Benthic  flora, 
Aquatic  habitats,  Fish  populations,  Pollution  ef- 
fects, MoUusks,  Algae,  Baseline  studies.  On-site 
data  collections,  Oahu,  'Hawaii. 

Effluent  discharge  commenced  at  the  Mokapu 
(Oahu,  Hawaii)  Outfall  in  December  1977.  Five 
sites  containing  fish  communities  were  monitored 
using  SCUBA  to  assess  the  extent  of  changes  in  the 
environment  near  the  sewage  outfall.  Results  show 
little  or  no  effect  from  the  operation  of  the  outfall 
on  the  benthic  and  fish  communities  two  years 
after  the  commencement  of  the  discharge.  There 
are  no  sigificant  differences  in  abundance,  diversi- 
ty, or  composition  of  fishes  from  1975  to  1979 
except  over  the  outfall  site.  Fish  abundance  there 
increased  significantly,  especially  over  the  diffuser 
where  the  snapper  Lutjanus  kasmira  was  counted 
in  large  numbers  (more  than  500).  The  relative 
number  of  herbivorous  fishes  (acanthtirids)  in- 
creased near  the  outfall,  perhaps  in  relation  to  an 
increased  coverage  of  a  microalgal  mat  and  bio- 
mass  of  Lyngbya,  a  blue-green  alga.  The  biomass 
of  dominant  macroalgae  did  not  significantly 
change  at  any  of  the  five  sites.  In  comparison  with 
samples  in  1975  and  1978,  the  1979  transect  D 
samples  and  that  from  the  diffuser  show  a  lower 
overall  abundance  in  micromoUuscan  assemblages, 
with  an  increase  in  relative  proportions  of  Tricolia, 
Vitricithna,  Rissoina  miltozona,  and  Bittium  at 
depths  of  60-80  feet  and  at  the  diffuser.  The  differ- 
ences reflect  increasing  numbers  at  greater  depths, 
both  of  micro-mollusks  more  usually  associated 
with  depths  of  less  than  50  feet  and  of  species 
associated  with  frondose  algae  and  substrata.  (Gar- 
rison-Omniplan) 
W81-05443 


TOXIC  AND  TERATOGENIC  EFFECTS  OF  SE- 
LECTED AROMATIC  AMINES  ON  EMBRYOS 
OF  THE  AMPHIBIAN  XENOPUS  LAEVIS, 

Oak  Ridge  National  Lab.,  TN. 
K.  R.  Davis,  T.  W.  Schultz,  and  J.  N.  Dumont. 
Archives    of   Environmental    Contamination    and 
Toxicology,  Vol  10,  No  3,  p  371-391,  1981.  15  Fig, 
6  Tab,  41  Ref 

Descriptors:  'Toxicity,  'Amphibians,  'Aromatic 
compounds,  Organic  compounds.  Embryonic 
growth  stages,  Industrial  wastewater.  Coal,  Water 
pollution  effects. 


Appropriate  disposal  or  treatment  of  the  large 
volume  of  aqueous  effluent  produced  has  been  a 
major  environmental  concern  in  the  development 
of  commercial  scale  use  of  coal  conversion  tech- 
nologies. Effluents  from  bench  and  pilot  scale  coal 
conversion  projects  have  been  found  to  contain 
several  classes  of  organic  compounds,  including 
many  of  the  one,  two,  and  three-ringed  primary, 
secondary,  and  tertiary  aromatic  amines  and  some 
of  their  alkyl-substituted  derivatives.  This  study 
used  embryos  of  the  amphibian  Xenopus  laevis  to 
examine  the  toxic  and  teratogenic  effects  of  four  of 
the  more  common  arylamines  associated  with 
aqueous  coal  conversion  effluents.  Acridine,  ani- 
line, pyridine,  and  quinoline  were  tested  on  Xeno- 
pus laevis  embryos  in  the  mid-blastulae,  tailbud 
embryo,  and  swimming  larvae  stages  of  develop- 
ment. The  96-hour  LC50  values  for  acridine,  quin- 
oline, aniline,  and  pyridine  were  4.5,  95,  150,  and 
1090  milligrams  per  liter,  respectively,  for  the 
swimming  larvae.  Tailbud  embryos  were  less  sensi- 
tive to  all  the  amines  except  acridine  than  were  the 
mid-blastulae  or  swimming  larvae  groups.  The  96- 
hour  EC50  values  for  mid-blastulae  embryos  ex- 
posed to  acridine,  quinoline,  aniline,  and  pyridine 
were  2.4,  29,  370,  and  1200  milligrams  per  liter, 
respectively.  The  swimming  larvae  were  found  to 
reach  a  maximum  uptake  of  acridine  within  about  1 
hour  of  exposure,  with  a  rapid  loss  of  about  70 
percent  of  the  total  acridine  occurring  within  45 
minutes  during  depuration.  The  test  results  indicate 
that  acridine,  aniline,  and  quinoline  have  toxic  and 
teratogenic  effects  at  sufficiently  low  concentra- 
tions to  make  them  potential  environmental  haz- 
ards. (Carroll-FRC) 
W8 1-05450 


PRIMARY  PRODUCTION  AND  BIOVOLUME 
OF  VARIOUS  PHOTOTROPHIC  PLANKTON 
SIZE  FRACTIONS  IN  THREE  SOUTHEAST- 
ERN UNITED  STATES  RESERVOIRS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 

Biology. 

D.  L.  Tison,  and  E.  W.  Wilde. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No  4,  p  1055-1059,  April,  1981.  1  Fig,  2  Tab,  17 

Ref 

Descriptors:  'Primary  productivity,  'Reservoirs, 
'Thermal  pollution,  'Cyanophyta,  'Nuclear 
powerplant.  Aquatic  productivity.  Lakes,  Ponds, 
Water  pollution  effects.  Temperature  effects. 
Algae,  Plankton,  Phytoplankton,  'South  Carolina. 

The  relative  contribution  of  picoplankton  (3.0  to 
0.2  microns  in  diameter)  to  the  overall  primary 
productivity  was  measured  in  three  reservoirs  of 
the  Savannah  River  drainage  basin  of  South  Caro- 
lina. In  situ  primary  production  measurements 
were  made  at  Clark  Hill  Lake,  Pond  C,  and  Par 
Pond,  the  latter  two  of  which  receive  thermal 
effluent  from  a  nuclear  production  reactor.  Water 
samples  were  collected  and  filtered  through  Nucle- 
pore  membrane  filters,  and  subsamples  were  ana- 
lyzed for  BOD,  radioactivity,  and  algal  and  cyano- 
bacterium  content.  Microorganisms  were  examined 
by  both  phase  contrast  and  epifluorescent  micros- 
copy. Filtrates  of  <  2  microns  from  Pond  C  and 
Par  Pond  and  <  3  microns  from  Clark  Hill  Lake 
showed  that  cyanobacteria  were  the  dominant 
phototrophs  in  these  cell  fractions.  Except  in  the 
Pond  C  samples,  picoplankton  generally  comprised 
about  1%  of  the  total  biovolume.  Picoplankton 
fractions  (<  2  microns)  from  Pond  C  and  Par 
Pond  accounted  for  16  to  33%  of  the  primary 
production  in  July,  while  in  December,  when  the 
ecosystem  was  exposed  to  thermal  effluent,  the  < 
3  micron  fraction  accounted  for  30-40%  of  the 
total  plankton  primary  production.  These  findings 
show  that,  although  picoplankton  represent  a  small 
portion  of  the  phototrophic  biovolume,  they  sig- 
nificantly contribute  to  the  primary  production  of 
the  reservoirs  studied.  (Geiger-FRC) 
W81-05452 


EFFECT  OF  TEMPERATURE  ON  GROWTH 
AND  ACTIVITY  OF  AEROMONAS  SSP.  AND 
MIXED  BACTERIAL  POPULATIONS  IN  THE 
ANACOSTIA  RIVER, 

Maryland  Univ.,  College  Park.  Dept.  of  Microbi- 
ology. 
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ml 


For  primary  bibliographic  entry  see  Field  5B. 
W8 1-0545  3 


FOSSIL  DIATOM  ASSEMBLAGES  AFTER  EU- 
ROPEAN SETTLEMENT  FROM  FOUR  LAKES 
IN  LAKE  AND  NEWAYGO  COUNTIES, 
MICHIGAN  (USA), 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

G.  Schuette,  and  R.  E.  Bailey. 
American  Midland  Naturalist,  Vol  103,  No  2,  p 
322-332.  April,  1980.  5  Fig,  33  Ref. 

Descriptors;  'Lakes,  *Eutrophication,  'Diatoms, 
•Lumber  industry,  Geologic  history,  Land  use, 
Ecosystems,  'Michigan. 

Stratigraphic  changes  in  the  post-European  settle- 
ment diatom  flora  of  lakes  in  or  near  Manistee 
National  Forest,  Michigan,  were  documented,  and 
water  quality  changes  were  related  to  natural  or 
cultural  eutrophication.  In  Lake  Fremont,  an  in- 
crease in  numbers  of  diatoms  was  correlated  with 
the  time  of  European  settlement,  but  there  was  no 
such  correlation  in  Lakes  Howe,  Stowell  or  Hun- 
gerford.  There  was  a  continuous  decline  in  abso- 
lute numbers  from  the  pre-European  settlement 
levels  in  these  shallower  lakes.  The  low  numbers  in 
surface  samples  from  all  lakes  reflected  gradually 
restricted  land  use  after  the  lumbering  era.  Inter- 
pretation of  the  diatom  profiles  for  Howe  and 
Stowell  Lakes  included  accelerated  eutrophication 
after  European  settlement,  with  some  indication  of 
a  decline  in  land  use  affecting  water  quality  after 
1940.  Hungerford,  which  is  located  far  from  lum- 
bering centers  and  is  now  in  a  protected  area, 
showed  no  dramatic  floral  changes.  The  profile  for 
Lake  Fremont  included  a  change  in  diatom  assem- 
blages which  was  clearly  caused  by  human  influ- 
ence. There  is  intensive  lumbering  and  agriculture 
in  the  area,  as  well  as  recreational  and  municipal 
use.  (Small-FRC) 
W8 1-05505 


CONTINUOUS  DO  SIMULATION  AT  SPRING- 
FIELD, MISSOURI, 

CH2M/Hill,  Inc.,  Gainesville,  FL. 
J.  E.  Scholl,  and  R.  L.  Wycoff 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  69-82,  February, 
1981.  7  Fig,  7  Tab,  12  Ref 

Descriptors:  'Dissolved  oxygen,  'Storm  runoff, 
'Simulation,  Water  pollution  sources,  Mathemat- 
ical models,  Fishkills,  Effluents,  Wastewater  treat- 
ment. Wastewater  facilities. 

Receiving  water  impact  studies  on  the  James  River 
were  conducted  near  Springfield,  Missouri,  to  esti- 
mate the  cost  for  controlling  stormwater-induced 
pollution  nationwide.  A  simulation  of  James  River 
dissolved  oxygen  concentrations  was  calibrated  to 
continuous  in-stream  dissolved  oxygen  meas- 
urements collected  by  the  US  Geological  Survey. 
The  calibrated  model  was  then  used  to  simulate 
impact  of  an  advanced  wastewater  treatment  facih- 
ty  in  Springfield  and  to  evaluate  the  impact  of 
urban  stormwater  alternatives.  The  simulations  in- 
dicated that  stormwater  pollution  had  not  caused 
fishkills.  The  low  dissolved  oxygen  levels  on  the 
river  were  probably  due  to  some  combination  of 
resuspension  of  dry-weather  benthic  deposits,  poor 
quality  secondary  effluent,  and  infiltration  and 
inflow  into  the  Springfield  system.  Future  fishkills 
will  probably  be  avoided  due  to  the  construction 
of  a  new  wastewater  treatment  plant.  (Small-FRC) 
W81-05533 


METHANOGENESIS  IN  THERMAL  REACTOR 
EFFLUENTS, 

Illinois  Natural  History  Survey,  Urbana. 

R.  W.  Gorden,  and  C.  B.  Fliermans. 

Journal  of  Thermal  Biology,  Vol  5,  No  3.  p  169- 

177,  1980.  3  Fig,  5  Tab,  23  Ref 

Descriptors:  'Thermophilic  bacteria,  'Thermal 
water,  'Methane,  'Cooling  ponds.  Wastewater 
treatment.  Bacteria,  Methane  bacteria.  Algae,  Bio- 
degradation,  Solid  wastes,  Savannah  River  Plant, 


Powerplants,      Thermal      discharges,      'Nuclear 
powerplants. 

The  ponds  and  streams  in  the  Savannah  River 
nuclear  plant  closed-loop  cooling  water  system 
were  the  site  of  methanogenesis  studies.  Gases 
were  collected  over  a  90-day  period.  Pond  1,  sedi- 
ment temperature  61C,  produced  192-328  cu  cm 
per  sq  meter  per  day  methane  and  Pond  2,  sedi- 
ment temperature  37C,  116-380  cu  cm  per  sq  meter 
per  day  methane.  During  a  selected  mid-experi- 
ment period,  Pond  1,  61C  and  greater,  averaged 
329  cu  cm  per  sq  meter  per  day  and  Pond  2,  37C, 
174  cu  cm  per  sq  meter  per  day.  Pond  3,  50-55C, 
contained  little  organic  substrate  and  produced  an 
average  49.7  cu  cm  per  sq  meter  per  day  methane. 
Pond  4,  55C,  produced  no  methanogenesis  in  5 
weeks'  study.  Separate  sampling  at  temperatures 
from  22-65(1;  showed  the  methane  levels  in  the 
gases  collected  as  follows:  Pond  1,  53-83%;  Pond 
2,  45-70%;  and  Pond  4,  48-77%.  Laboratory  ex- 
periments using  sediments  taken  from  lake  sites 
showed  optimum  temperature  for  methanogenesis 
was  65-70C  out  of  the  range  30-75C.  Thermophilic 
processing  of  solid  wastes  might  be  more  effective 
if  heat-adapted  organisms  are  used  and  if  facilities 
are  located  in  the  vicinity  of  a  thermal  effluent 
system.  (Cassar-FRC) 
W81-05555 


POTENTIAL  FOR  BALDCYPRESS  ESTAB- 
LISHMENT IN  THERMALLY  ALTERED 
STREAMS, 

Savannah  River  Ecology  Lab.,  Aiken,  SC. 
C.  Sherrod,  Jr.,  D.  E.  Somers,  and  K.  W.  McLeod. 
Journal  of  Thermal  Biology,  Vol  5,  No  2,  p  107- 
111,  1980.  3  Fig,  2  Tab,  10  Ref. 

Descriptors:  'Cooling  water,  'Thermal  tolerance, 
'Cypress,  Germination,  Growth,  Trees,  Water  pol- 
lution effects,  'Thermal  pollution,  'Nuclear  reac- 
tors. Thermal  discharges.  Steel  Creek,  South  Caro- 
lina, 'Savannah  River  Plant. 

Although  the  Steel  Creek,  near  the  Savannah 
River  nuclear  reactor  plant,  has  not  received  ther- 
mal effluent  since  1968,  the  bald  cypress  forest  has 
not  recovered.  In  situ  experiments  with  baldcy- 
press  seeds  revealed  that  germination  occurs  in 
streams  with  water  temperatures  up  to  42C,  but 
seedling  survival  was  poor  at  temperatures  higher 
than  45C.  Root  biomass  was  proportionately  less  in 
higher  temperature  locations  than  at  lower  tem- 
perature locations.  Germinations  at  3  depths  in 
laboratory  studies  were  20-25%  at  31.4C,  8.3- 
10.6%  at  35.8,  and  3.3-26.7%  at  39.9C.  Seedling 
survival  was  very  poor  in  laboratory  studies,  9.7, 
5.1,  and  5.6  days  in  the  ambient,  warm,  and  hot 
environments,  respectively.  Possible  causes  for 
Steel  Creek's  failure  to  reforest  with  cypress  are 
(1)  nonexistence  of  a  seed  pool,  (2)  variation  in 
water  level,  and  (3)  competition  from  plants  grow- 
ing from  wind-dispersed  seeds.  (Cassar-FRC) 
W8 1-05556 


THERMAL  EFFECTS, 

Oak  Ridge  National  Lab.,  TN. 

S.  S.  Talmage,  and  C.  C.  Coutant. 

Journal  of  the  Water  Pollution  Control  Federation 

(Literature  Review  Issue),  Vol  52,  No  6,  p  1575- 

1616,  June,  1980.  400  Ref 

Descriptors:  'Thermal  pollution,  'Temperature, 
'Aquatic  life,  'Aquatic  animals,  'Powerplants, 
Fish,  Water  cooling,  Water  pollution  effects, 
Heated  water.  Water  temperature.  Environmental 
effects.  Lakes,  Reservoirs,  Streams,  Rivers,  Bacte- 
ria, Marine  animals,  Estuaries,  Growth  rates. 
Plankton,  Reproduction,  Invertebrates,  Embryonic 
growth  stage.  Larval  growth  stage.  Insects, 
Oxygen  requirements.  Literature  review. 

A  review  of  1978-1979  literature  on  the  effects  of 
thermal  water  pollution  on  aquatic  life  first  dis- 
cusses several  books,  general  reviews,  and  model- 
ing studies.  Examinations  of  individual  sites  (lakes, 
reservoirs,  streams,  rivers,  and  the  Great  Lakes) 
document  the  effects  of  heated  water  from  power 
plant  cooling  water.  Many  types  of  aquatic  animals 
are  affected  by  thermal  pollution,  with  effects  in 
each  case  determined  by  species,  age,  temperature 


of  the  water,  and  whether  laboratory  or  on  site 
study.  The  effects  of  temperature  on  embryonic 
development  on  larval  development  of  aquatic 
fauna,  on  distribution  of  animals,  on  metabolism 
and  on  growth,  as  well  as  the  interaction  of  tem- 
perature and  other  stresses,  temperature  prefer- 
ence, and  thermal  tolerance  have  been  studied. 
(Cassar-FRC) 
W8 1-05559 

SOILS  LOSS  AND  MICROBIOLOGICAL 
QUALITY  OF  RUNOFF  FROM  LAND  TREAT- 
ED WITH  POULTRY  LITTER, 

Southern      Piedmont      Conservation      Research 

Center,  Watkinsville,  GA. 

J.  Giddens,  and  A.  P.  Harnett. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

518-520,  July/September,  1980.  3  Fig,  1  Tab,  10 

Ref. 

Descriptors:  'Animal  wastes,  'Land  disposal, 
Water  quality.  Soil  erosion,  Runoff,  Erosion,  Coli- 
forms,  'Water  pollution.  Manure,  Farm  wastes,  Fer- 
tilizers, 'Poultry  litter. 

The  possible  pollution  hazards  were  determined 
from  using  poultry  litter  on  sloping  land.  The 
effect  of  poultry  litter  on  soil  erosion  was  also 
evaluated.  A  rainfall  simulator  was  used  to  study 
the  effect  of  application  on  runoff  water  quality 
and  soil  loss  on  moderately  sloping  (7%)  land. 
Increasing  rates  of  litter  were  surface-applied  on 
fallow  soil  and  grassland  and  also  incorporated 
into  the  fallow  soil.  Runoff  and  soil  loss  were 
drastically  reduced  by  litter  application  on  fallow 
soil,  and  runoff  was  reduced  on  the  grassed  soil. 
The  grassed  soil  had  little  soil  loss  with  or  without 
litter  application.  The  coliform  bacterial  content  of 
runoff  water  from  plots  receiving  the  higher  appli- 
cation rates  of  surface  applied  litter  was  apprecia- 
ble. Incorporating  litter  into  soil  generally  reduced 
coliforms  during  the  later  stages  of  runoff  Moder- 
ate applications  of  poultry  manure  to  sloping  land 
should  not  create  a  major  water  quality  problem 
unless  excessive  rainfall  occurs.  (Baker-FRC) 
W8 1-05562 


THE  INFLUENCE  OF  ORGANIC  WASTES 
AND  INORGANIC  NITROGEN  SOURCES  ON 
SOIL  NITROGEN,  YIELD,  AND  ELEMENTAL 
COMPOSITION  OF  CORN, 

Georgia  Univ.,  Experiment.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W81-05563 


FATE  AND  TOXICITY  OF  ACEPHATE  (ORTH- 
ENE)  ADDED  TO  A  COASTAL  B.C.  STREAM, 

Simon  Eraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-05593 


EFFECTS  OF  PHENOLIC  COMPOUNDS  ON 
IN  VIVO  BLOOD  PARAMETERS  OF  A  FISH 
NOTOPTERUS  NOTOPTERUS, 

D.A.V.    Coll.,    Muzaffarnagar    (India).    Pollution 

Relevant  Research  Lab. 

S.  R.  Verma,  S.  Rani,  and  R.  C.  Dalela. 

Journal  of  Environmental  Science  and  Health,  Part 

B,  Vol  16,  No  3,  p  273-282,  1981.  2  Tab,  27  Ref. 

Descriptors:  'Fish,  'Blood,  'Phenols,  Phenolic 
pesticides,  Dinitrophenol,  Pentachlorophenol, 
Water  pollution  effects,  'Pesticides,  Bioindicators. 

The  effects  of  phenol  (P),  dinitrophenol  (DNP), 
pentachlorophenol  (PCP),  and  combinations  were 
determined  on  several  blood  parameters  using  No- 
topterus  notopterus  as  test  fish.  The  combinations 
were  (PCP-|-DNP)/P  (most  antagonistic), 
(DNP  +  P)/PCP  (most  additive),  and  (P  +  DNP)/ 
PCP  (most  synergistic).  Exposures  were  subacute, 
one-tenth,  one-fifteenth,  and  one-twentieth  frac- 
tions of  the  96  hour  LC50  for  30  days.  Generally, 
red  blood  cell  count,  white  blood  cell  count,  and 
packed  cell  volume  increased,  and  clotting  time, 
erythrocyte  sedimentation  rate,  hemoglobin,  mean 
corpuscular  hemoglobin,  mean  corpuscular  hemo- 
globin concentration,  and  mean  cell  volume  de- 
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creased.  PCP  showed  dual  effects  in  many  cases. 
Clotting  time  and  mean  cell  volume  decreased  in 
PCP  alone  and  in  (DNP  +  P)/PCP  combinations, 
but  increased  in  (P  +  DNP)/PCP  combinations. 
Hemoglobin  increased  in  (DNP  +  P)/PCP  and 
(P  +  DNP)/PCP  combinations  and  decreased  in 
PCP  alone.  These  findings  proved  reliable  enough 
for  use  as  laboratory  diagnostic  indices  by  persons 
involved  in  fish  management  and  water  pollution 
control.  (Cassar-FRC) 
W8 1-05  594 


BEHAVIOR  OF  CHROMIUM  IN  SOILS:  IV. 
TOXiaXY  TO  MICROORGANISMS, 

Vermont  Univ.,  Burlington.  Dept.  of  Plant  and 
Soil  Science. 

D.  S.  Ross,  R.  E.  Sjogren,  and  R.  J.  Bartlett. 
Journal  of  Environmental  Quality,  Vol  10,  No  2,  p 
145-148,  1981.  3  Tab,  10  Ref 

Descriptors:  'Chromium,  'Toxicity,  *Soil  bacteria. 
Sludge,  Sludge  disposal,  *Microorganisms,  Nitrifi- 
cation, Industrial  wastes. 

The  toxicity  of  chromium,  frequently  found  in 
waste  sludges,  to  soil  bacteria  isolates  was  investi- 
gated by  measuring  the  turbidity  of  liquid  cultures 
supplemented  with  Cr(VI)  or  Cr(III).  Isolates 
growing  in  a  soil-extract  medium  or  in  a  semis- 
ynthetic medium  were  inhibited  by  10  to  12  ppm  of 
Cr(VI).  Gram  negative  bacteria  were  more  sensi- 
tive than  gram  positive  types.  There  was  no  toxic- 
ity due  to  Cr(III)  at  these  levels.  In  soil  tests,  Nellis 
loam  and  Hinesburg  fine  sandy  loam  samples  were 
treated  with  10  and  100  ppm  Cr(VI)  and  100  ppm 
Cr(III).  All  three  levels  of  chromium  significantly 
decreased  carbon  dioxide  evolution  during  the 
three  week  experiment.  Extractable  Cr(VI)  in  the 
soils  decreased  rapidly,  indicating  that  there  was  a 
reduction  in  Cr(VI).  The  toxic  effects  of  Cr(VI)  to 
gram  negative  bacteria  may  indicate  that  soil  mi- 
crobial transformations  such  as  nitrification  are 
affected.  Since  Cr(II)  and  Cr(VI)  both  inhibited 
microbial  activity  in  soil,  caution  should  be  used  in 
disposal  of  Cr-containing  wastes.  (Small-FRC) 
W8 1-05656 


5D.  Waste  Treatment  Processes 


FILTRATION  OF  HOT  WATER  EXTRACTION 
PROCESS  WHOLE  TAILINGS, 

Petro-Canada  Exploration  Inc.,  Calgary  (Alberta). 
J.  K.  Liu,  S.  J.  Lane,  and  L.  M.  Cymbalisty. 
U.S.  Patent  No  4,225,433,  6  p,  2  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  5,  p  1883.  September  30,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment,  'In- 
dustrial wastes,  'Separation  techniques.  Suspended 
solids,  Flocculation,  Filtration,  Tar  sand  deposits. 
Hot  water  extraction  processes.  Vacuum  filtration. 

The  invention  relates  to  a  process  for  treating 
whole  tailings  from  a  hot  water  extraction  process 
plant  with  the  object  of  separating  the  water,  con- 
tained in  the  tailings,  from  the  greatest  part  of  the 
contained  solids.  The  process  is  used  commercially 
in  two  very  large  plants  to  extract  bitumen  from 
the  tar  sand  deposits.  The  invention  provides  a 
method  of  treating  combined  whole  tailings  from  a 
hot  water  extraction  process  plant.  The  tailings 
include  water,  and  coarse  and  fine  solids.  The 
method  comprises  mixing  the  tailings  with  a  floc- 
culating agent  to  agglomerate  fine  solids  with 
coarse  solids  whereby  the  fine  solids  co-settle  with 
the  coarse  solids;  and  then  vacuum  filtering  the 
product  to  separate  the  water  and  solids.  (Sinha- 
OEIS) 
W8 1-054 15 


WASTE  WATER  TREATMENT, 

Lakeside  Equipment  Corp.,  Bartlett,  IL.  (Assign- 
ee). 

A.  P.  Malm. 

U.S.  Patent  No  4,226,717,  6  p,  3  Fig,  7  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  1,  p  252.  October  7,  1980. 


Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment.  Organic  wastes,  Oxi- 
dation, Equipment,  Flow,  Grit  removal. 

The  object  of  the  invention  is  to  provide  a  new  and 
improved  waste  water  treament  system  including  a 
combined  oxidation  and  grit  removal  means.  The 
structure  defines  an  elongated,  closed  loop  path  for 
the  flow  of  waste  water  within  the  vessel.  One  or 
more  rotors  direct  waste  water  along  the  path  and 
introduce  oxygen  into  the  waste  water  within  the 
vessel.  An  elongated  grit  chamber  is  placed  within 
the  vessel  and  has  an  inlet  and  an  outlet.  They  are 
spaced  from  each  other  along  the  flow  path  and 
there  is  provided  a  further  inlet  for  introducing 
raw  waste  water.  (Sinha-OEIS) 
W81-05416 


PROCESS  AND  APPARATUS  FOR  THE 
TREATMENT  OF  AQUEOUS  WASTE  MATERI- 
ALS, 

PepsiCo,  Inc.,  Purchase,  NY.  (Assignee). 

H.  C.  De  Longe. 

U.S.   Patent  No  4,225,431,    10  p,  4  Fig,   8   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  998,  No  5,  p  1882-1883.  September  30,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Industrial  wastes. 
Biological  treatment.  Oxidation,  Recycling,  Aer- 
ation, Biochemical  oxygen  demand,  Equipment, 
Bottling  plants,  Backwashing. 

A  process  and  apparatus  is  provided  for  the  treat- 
ment of  aqueous  waste  materials  or  effluents,  par- 
ticularly the  aqueous  waste  materials  of  bottling 
plants  and  installations,  in  which  a  trickling  ele- 
ment is  employed  for  the  basic  rough  processing  to 
effect  the  removal  of  biological  oxygen  demand 
(BOD).  The  trickling  element  is  constituted  of  a 
trickling  tower  filled  with  a  filter  media  formed  of 
a  plastic  material  on  which  biological  growth 
forms  to  degrade  BOD.  The  invention  utilizes  se- 
quential physical-chemical  aeration  processes  fol- 
lowing the  rough  processing.  The  discharge  stream 
of  effluent  is  then  conveyed  into  an  oxidation- 
reaction  tank,  providing  for  the  chemical  oxidation 
of  light  organic  floe  resulting  from  biological 
action  and  for  further  BOD  reduction,  and  for  the 
oxidation  of  any  biomass  sloughing  off  the  element 
media.  The  trickling  tower  may  also  be  adapted  to 
continuously  receive  recycled  portions  of  the  efflu- 
ent from  the  oxidation-reaction  tank.  The  oxida- 
tion-reaction tank  provides  for  a  circuitous  flow 
path  for  the  effluent  with  the  addition  of  an 
oxygen-bearing  gas,  such  as  ozone  to  enhance  the 
rate  of  oxidation  of  the  effluent.  The  oxidation- 
reaction  tank  is  enclosed  and  maintained  under  a 
pressure  higher  than  atmospheric.  (Sinha-OEIS) 
W81-05419 


METHOD  AND  APPARATUS  FOR  TREATING 
WATER  CONTAINING  WASTES, 

Nihon    Automatic    Machinery    Mfg.,    Co.    Ltd., 

(Japan).  (Assignee). 

T.  Kamei. 

U.S.  Patent  No  4,226,712,  6  p,  2  Fig,  7  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  1,  p  251.  October  7,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment,  'In- 
dustrial wastes.  Organic  wastes.  Inorganic  wastes. 
Odor,  Alkaline  earth  metals.  Fertilizers,  Equip- 
ment, 'Odor  control. 

A  method  and  apparatus  treats  a  water  containing 
waste  such  as  industrial  sludges  and  animal  excre- 
ments. The  method  comprises  mixing  the  waste 
with  an  alkaline  earth  metal  oxide  such  as  calcium 
oxide  to  obtain  a  preliminarily  dried  mixture  and 
then  further  drying  and  granulation  of  the  mixture. 
The  apparatus  comprises  a  reactor  for  the  mixture, 
a  drying  kiln  equipped  with  a  stirrer,  a  furnace 
surrounding  the  drying  kiln  and  an  exhaust  collec- 
tor adapted  to  collect  an  exhaust  gas  from  the 
reactor  and  drying  kiln  and  transfer  it  to  the  fur- 
nace. Fuel  consumption  is  saved  by  utilization  of 
the  exothermic  reaction  of  an  alkaline  earth  metal 
oxide  with  water  contained  in  the  waste.  The 
waste  may  be  converted  by  the  method  to  usable 
products  such  as  fertilizers,  cement  materials  or 


cement  additives.  The  apparatus  is  so  designed  to 
overcome  the  problems  of  an  offensive  odor  pro- 
duced during  processing  and  at  the  same  time  to 
minimize  a  loss  of  heat  during  the  transportation  of 
the  mixture  from  the  reactor  to  the  drying  kiln. 
(Sinha-OEIS) 
W8 1-05425 


PROCESS  FOR  SEPARATING  POLYVINYL 
ALCOHOL  FROM  ITS  SOLUTION, 

Shikibo  Ltd.,  Osaka  (Japan).  (Assignee). 

T.  Yamagata,  and  S.  Banno. 

U.S.   Patent  No  4,226,718,  9  p,   3   Fig,    14   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  999,  No  1,  p  253.  October  7,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment.  Industrial  wastes,  Sep- 
aration techniques.  Chemical  precipitation,  Coagu- 
lation, Bubbles,  Equipment,  Polyvinyl  alcohol 
(PVA). 

This  invention  relates  to  a  process  for  separating 
polyvinyl  alcohol  (PVA)  from  its  solution  which 
comprises  adding  a  salt  of  boric  acid  and  an  inor- 
ganic acid  salt  of  a  metal  selected  from  the  class 
consisting  of  the  first  group  and  the  second  group 
in  the  periodic  table,  an  inorganic  ammonium  salt, 
or  an  aluminum  salt  to  an  aqueous  PVA  solution. 
It  is  desirable  in  carrying  out  the  invention  that  a 
great  number  of  minute  foams  are  present  in  the 
precipitates  of  PVA  formed  by  adding  the  coagu- 
lating agent.  The  foams,  or  finely  divided  gas 
bubbles  suspended  in  a  liquid,  may  be  introduced 
into  the  aqueous  solution  either  by  bubbling  air 
into  the  solution  or  by  agitating  the  solution  vig- 
orously. A  further  contrivance  is  needed  for  sepa- 
rating PVA  in  a  continuous  system.  A  stirring 
vessel  is  provided  with  obstructing  plates  and  a 
stirrer,  the  obstructing  plates  being  protruded  from 
the  wall  of  the  vessel  to  the  center  of  the  vessel, 
the  stirrer  having  an  axis  provided  with  blades  in 
symmetrical  relation  around  the  axis.  The  stirrer  is 
rotated  so  that  the  blades  and  knives  cut  PVA 
masses  precipitated  from  the  solution  to  fine  parti- 
cles. (Sinha-OEIS) 
W8 1-05426 


BIOLOGICAL  PROCESS, 

African  Explosives  and  Chemical  Industries  Ltd., 

Johannesburg  (South  Africa).  (Assignee). 

J.  Bosman. 

U.S.  Patent  No  4,225,430,  5  p,  1  Fig,  8  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

998,  No  5,  p  1882.  September  30,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
•Water  pollution  treatment,  'Biological  treatment, 
♦Denitrification,  Ammonia,  Carbon,  Recycling, 
Equipment,  Molasses,  Fluidized  bed  reactor. 

The  invention  consists  of  feeding  to  a  reactor  a 
feed  of  high-nitrogen  content  waste  water  effluent 
together  with  denitrifying  bacteria  and  a  carbon 
source  (molasses)  for  a  period  of  time  sufficient  to 
substantially  denitrify  the  effluent;  and  passing  into 
the  reactor  a  recycle  stream  which  is  substantially 
denitrified  effluent  back  into  the  reactor.  The  ratio 
of  recycle  stream  to  feed  ranges  from  2  to  200  and 
the  linear  velocity  of  the  recycle  through  the  reac- 
tor is  high  enough  to  remove  continuously  some  of 
the  biomass  from  the  medium  and  thereby  establish 
a  balance  between  bacterial  growth  rate  and  bio- 
mass wash  off  The  linear  velocity  can  be  con- 
trolled to  optimize  hydraulic  retention  times  in  the 
reactor  containing  the  denitrification  medium  by 
employing  carbon  sources  which  support  maxi- 
mum denitrification  rates.  (Sinha-OEIS) 
W8 1-05428 


EXPLORATION  CAMP  WASTEWATER  CHAR- 
ACTERIZATION  AND   TREATMENT   PLANT 
ASSESSMENT, 
D.  T.  Trinh. 

Environment  Canada,  Environmental  Protection 
Service  Technology  Development  Report  EPS  4- 
WP-81-1,  February,  1981.  54  p,  16  Fig,  6  Tab,  2 
Ref,  3  Append. 

Descriptors:  'Wastewater  treatment,  'Mixed 
liquor  solids,  'Quebec,  'Aerobic  trealment,  Acti- 
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vated  sludge  process,  Feasibility  study,  Suspended 
solids,  pH,  dissolved  oxygen.  Oxygen  uptake, 
*Oxyvor,  Rotating  biological  contactor,  James 
Bay,  Hudson  Bay. 

Wastewater  generated  at  the  camp  operated  by 
Hydro  Quebec  was  characterized  and  the  perfor- 
mances of  an  activated  sludge  process  (Oxyvor) 
and  a  rotating  biological  contractor  (RBC)  treating 
the  wastewater  were  addressed.  The  treatment 
units  were  operated  in  parallel  throughout  the 
program.  Twenty-four-hour  composit  samplers 
were  analyzed  for  total  BOD  5,  COD,  and  TSS. 
The  suspended  solids  concentration,  pH,  DO, 
oxygen  uptake  rate,  temperature,  and  sludge 
volume  index  of  the  Oxyvor  mixed  liquor  were 
measured  daily.  For  the  RBC,  pH  and  liquid  tem- 
perature were  measured  daily.  Ambient  tempera- 
ture in  the  building  housing  the  systems  was  also 
recorded  daily.  Results  of  the  study  show  that  the 
RBC  could  withstand  diurnal  flow  deterioration  of 
effluent  quality  was  observed  but  the  effluent  re- 
mained at  a  level  of  acceptable  quality.  The  per- 
formance of  the  Oxyvor  system  was  poor.  Often 
affected  by  the  frequent  wash  out  of  the  mixed 
liquor  suspended  solids  it  produced  very  erratic 
and  unacceptable  effluent  for  the  duration  of  the 
study.  (Madden-IPA) 
W81-05432 


EFFECT  OF  FLOW  EQUALIZATION  ON 
WATER  POLLUTION  CONTROL  PLANT  PER- 
FORMANCE. 

Environment  Canada,  Canada  Mortgage  and 
Housing  Corporation  Sewage  Collection  and 
Treatment  Report  SCAT-4,  December,  1980.  73  p, 
31  Fig,  14  Tab,  6  Ref,  1  Append. 

Descriptors:  *Flow  equalization,  *Water  pollution 
control,  *Biological  oxygen  demand.  Primary 
clarifier,  Secondary  clarifier,  Primary  effluent. 
Secondary  effluent,  Non-equalized  flow,  Pumped 
sludge,  Stouffville  Water  Pollution  Control  Plant, 
Environmental  Protection  Service,  Wastewater 
Technology  Research  Program,  'Wastewater 
treatment.  Biological  solids  concentration.  Phos- 
phorus removal.  Municipal  wastewater,  Hydraulic 
loading.  Flow  conditions,  Bypass  flow. 

The  Canada  Mortgage  and  Housing  Corporation 
of  Ottawa,  Ontario,  Canada,  engaged  Dearborn 
Environmental  Consulting  Services  to  perform  a 
study  of  the  effects  of  flow  equalization  at  the 
Stouffville  Water  Pollution  Control  Plant.  The 
study  was  conducted  during  the  fall  of  1976  (low 
flow  conditions)  and  the  spring  of  1977  (high  flow 
conditions),  to  determine  whether  the  addition  of 
an  equalization  tank  could  reduce  or  eliminate 
instantaneous  peak  loading.  Peak  loading  which 
exceeds  design  capacity  can  result  in  clarifier 
bypass  and  consequent  deterioration  of  effluent 
quality  to  below  the  standards  required  by  current 
water  pollution  control  legislation.  With  equalized 
flow,  average  total  biological  oxygen  demand 
(BOD)  was  reduced  from  28  mg/1  to  13  mg/1,  and 
suspended  solids  were  reduced  from  28  mg/1  to  16 
mg/1.  Average  daily  loading  could  be  increased  by 
15  percent  without  deterioration  of  secondary  ef- 
fluent. The  equalization  tank  functioned  as  a  pri- 
mary clarifier,  removing  7.2  kg  of  solids  and  1.2  kg 
of  BOD  per  1000  cu  m  of  sewage,  and  reducing 
loading  on  the  receiving  water  body  during  by- 
passes of  the  treatment  system.  (Mullen-IPA) 
W8 1-05433 


TOXICITY  EVALUATION  OF  EFFLUENTS 
FROM  THE  WASTEWATER  TREATMENT 
SYSTEM  AT  DSM'S  CHEMICAL  PLANT  IN 
HOLLAND, 

Waste  Water  Technology  Centre,  Ottawa  (Ontar- 
io). 

V.  W.  Cairns,  K.  Conn,  B.  E.  Jank,  and  A.  M.  R. 
van  den  Bruel. 

Technology  Development  Report  EPS  4-WP-81-2, 
February,  1981.  34  p,  6  Fig,  8  Tab,  6  Ref  4 
Append. 

Descriptors:  'Wastewater  treatment  facility, 
•Identification,  *Bioassay,  'Holland,  'Dutch  State 
Mines,  'Ontario,  Phenols,  Ammonia,  Statistical 
analysis,    Chemical   analysis.    Organic    chemicals. 


Trout,  Guppies,  Golden  orfe,  Toxicity,  Test  solu- 
tions. Federal  Republic  of  Germany,  Hydrogen  ion 
concentration. 

NV  Dutch  State  Mines,  (DSM)  Holland,  and  the 
Environmental  Protection  Service  of  Environment 
Canada  cooperated  in  a  study  to  evaluate  the  toxic- 
ity reduction  capability  of  the  wastewater  treat- 
ment system  for  the  organic  chemical  plant  at 
Geleen,  Holland.  The  objective  of  the  study  was  to 
evaluate  the  performance  of  the  suspended  growth 
biological  system  at  DSM  as  input  for  identifica- 
tion of  BPT  for  the  Canadian  organic  chemical 
industry.  Because  the  new  treatment  plant  was  not 
operating,  the  evaluation  was  performed  on  efflu- 
ent samples  from  a  pilot  plant  having  a  flow  capac- 
ity of  15  cu  m  times  h  to  the  (-1)  power  (55  Igpm). 
Phase  1  of  the  study  was  a  preliminary  screening 
program  designed  to  establish  the  effects  of  storage 
time  and  temperative.  Phase  2  was  a  bioassay  pro- 
gram in  which  18  samples  were  collected  over  4 
weeks.  All  untreated  effluent  samples  were  acutely 
lethal  to  fish.  Phase  1  demonstrated  that  no  signifi- 
cant change  in  acute  toxicity  or  chemical  composi- 
tion occurred  in  wastewater  subjected  to  48  h  non- 
refrigerated  storage.  In  Phase  2,  the  effluent  sam- 
ples from  the  treatment  system  showed  no  acute 
toxicity.  It  was  concluded  that  the  new  treatment 
system  at  the  DSM  plant  will  eliminate  the  toxic 
elements  in  the  wastewater.  (Madden-IPA) 
W8 1-05434 


EVALUATION  OF  WASTEWATER  FILTRA- 
TION, 

Utah  Water  Research  Lab.,  Logan. 

B.  L.  Bench,  E.  J.  Middlebrooks,  D.  B.  George, 

and  J.  H.  Reynolds. 

Water  Quality  Series  UWRL/Q-81/01,  January, 

1981.  49  p,  30  Fig,  27  Tab,  29  Ref,  2  Append. 

Descriptors:  'Tertiary  wastewater  treatment, 
'Dual  media  filters,  'Filtered  wastewater.  Sand 
filters.  Suspended  solids,  Advanced  wastewater 
treatment.  Gravity  filters.  Biochemical  oxygen 
demand.  Complete  wastewater  treatment.  Hydrau- 
lic loadings.  Filtration,  Effluent,  Wastewater  treat- 
ment. 

Frequently  it  is  necessary  to  utilize  advanced  treat- 
ment processes  to  improve  the  overall  perform- 
ance of  wastewater  treatment  plants.  Tertiary  fil- 
tration of  wastewater  secondary  effluent  is  one 
such  treatment  process.  Four  filter  columns  were 
operated  at  the  wastewater  treatment  plant  in  Pres- 
ton, Idaho  to  examine  the  effectiveness  of  granular 
media,  gravity  filtration  to  remove  biochemical 
oxygen  demand  particles  (BOD5),  soluble  BOD5, 
and  suspended  solids.  The  Preston  plant  produces 
a  secondary  effluent  utilizing  a  trickling  filter  for 
the  biological  treatment  process.  Anthracite  coal, 
silica  sand,  and  garnet  sand  were  the  granular 
materials  used  as  filter  media.  Mixed  media,  dual- 
media,  and  single-media  beds  were  constructed 
with  the  following  media  configurations:  (1)  coal- 
sand-garnet,  (2)  coal-sand,  (3)  sand-garnet,  and  (4) 
all  sand.  The  filters  were  operated  at  two  hydraulic 
loading  rates  and  a  mathematical  equations  was 
developed  to  calculate  the  filter  performance  in 
removing  total  BOD5.  The  quality  of  filter  influent 
affected  the  quality  of  filter  effluent.  Typical  total 
BOD5  and  suspended  solids  removal  efficiencies 
were  30  percent  and  75  percent,  respectively.  Solu- 
ble BOD5  was  not  significantly  removed  by  granu- 
lar filtration.  The  four  filter  beds  were  equally 
effective  in  removing  suspended  solids  and  BOD. 
(Garrison-Omniplan) 
W81-05438 


MODELING  OF  ROTATING  BIOLOGICAL 
CONTACTOR  SYSTEMS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
Y-C.  Wu,  E.  D.  Smith,  and  Y.  T.  Hung. 
Biotechnology  and  Bioengineering,  Vol  22,  No  10, 
p  2055-2064,  1980.  2  Fig,  3  Tab,  25  Ref 

Descriptors:  'Biological  treatment,  'Biological 
oxygen  demand,  'Wastewater  treatment.  Hydrau- 
lic loading.  Temperature,  Stage  treatment.  Model 
studies,  Mathematical  models,  Regression  analysis, 
'Industrial  wastewater. 


A  mathematical  model  for  BOD  removal  from 
domestic  and  low  strength  industrial  wastewaters 
using  rotating  biological  contactors  was  developed 
from  literature  data  and  multiple  regression  analy- 
sis. The  most  significant  variables  in  predicting  the 
system's  performance  were  influent  BOD  concen- 
trations, hydraulic  loading,  stage  number,  and 
wastewater  temperature.  Other  variables  investi- 
gated were  flow  rate,  disk  surface  area,  disk  rota- 
tion speed,  and  liquid  retention  time.  When  the 
initial  BOD  concentration  is  less  than  355  mg  per 
liter,  the  fraction  of  BOD  remaining  in  the  efflueiit 
is  directly  related  to  hydraulic  loading  and  inverse- 
ly related  to  influent  BOD  concentration, 
wastewater  temperature,  and  stage  number.  This 
model  predicted  effectiveness  of  BOD  removal 
more  accurately  than  did  the  Weng  model. 
(Cassar-FRC) 
W8 1-05457 


METHANE  PRODUCTION  FROM 

WASTEWATERS   BY  IMMOBILIZED  METH- 
ANOGENIC  BACTERIA, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

I.  Karube,  S.  Kuriyama,  T.  Matsunaga,  and  S. 

Suzuki. 

Biotechnology  and  Bioengineering,  Vol  22,  No  4, 

p  847-857,  1980.  8  Fig,  2  Tab,  11  Ref 

Descriptors:      'Methane,      'Bacteria,  'Organic 

wastes.     Gels,     Agars,     'Wastewater  treatment, 

'Methane   production,   Carbohydrates,  Industrial 
wastes.  Organic  acids,  Biodegradation. 

Methanogenic  bacteria  were  immobilized  onto  car- 
riers to  convert  organic  matter  in  wastewater  to 
methane.  Agar  gel  was  the  best  carrier,  producing 
450  micromoles  methane  per  gram  dry  cells  per 
hour  compared  with  polyacrylamide,  60,  and  colla- 
gen, zero.  Optimum  conditions  for  methane  pro- 
duction were  1.5-3%  concentration  agar  gel,  20  mg 
wet  cells  of  bacteria  per  g  gel,  pH  7.0-7.5,  tempera- 
ture 37-45C.  The  immobilized  whole  cells  had  an 
initial  production  rate  of  1.8  micromoles  per  g  gel 
per  hour,  increasing  to  a  steady  state,  4.5  micro- 
moles per  g  gel  per  hour,  after  25  days  incubation. 
Storage  for  3  months  at  5C  in  0.1  M  phosphate 
buffer  (pH  7.0)  did  not  affect  methane  production 
rate.  Although  the  presence  of  oxygen  gradually 
decreased  methanogenesis  to  zero  in  12  hour's 
incubation  of  free  cells,  the  immobilized  cells  con- 
tinued methane  production  at  the  same  rate  for  the 
duration  of  the  experiment.  Carbohydrates  in 
wastewaters  from  an  alcohol  fermentation  factory 
(360  mg  per  liter  glucose  and  540  mg  per  liter 
sucrose)  were  completely  decomposed  to  organic 
acids  by  immobilized  bacteria.  Acetic,  propionic, 
and  butyric  acids  remained.  (Cassar-FRC) 
W8 1-05458 


EXERCISING  THE  DEEP  SHAFT  OPTION  IN 
PORTAGE  LA  PRAIRIE, 

T.  Bhagat. 

Water  and  Pollution  Control,  Vol  119,  No  4,  p  18- 

19,  April,  1981.  3  Fig. 

Descriptors:  'Secondary  wastewater  treatment, 
'Deep  shaft  process,  'Aeration,  Biological 
wastewater  treatment.  Wastewater  treatment.  Flo- 
tation, Portage  la  Prairie,  Canada,  Clarifiers. 

A  deep  shaft  secondary  wastewater  treatment 
system  is  scheduled  to  start  up  in  Portage  la  Prai- 
rie, Canada,  in  spring,  1981.  The  system  incorpo- 
rates a  closed  reactor  built  in  a  vertical  plane  and  a 
surface  flotation  clarifier.  There  are  two  aeration 
shafts,  450  feet  deep,  working  in  parallel.  Plant 
capacity  is  5,443  kg  BODS  daily  at  average  dry 
weather  flows.  This  plant  conserves  energy  and 
space,  requiring  0.275  acres  compared  with  five 
acres  for  a  conventional  plant.  The  air,  introduced 
at  125  psig,  serves  three  functions:  mixing,  oxida- 
tion, and  flotation.  (Cassar-FRC) 
W8 1-05459 


THERMAL     SLUDGE     CONDITIONING     AT 
ASHBRIDGES  BAY. 

Water  and  Pollution  Control,  Vol  1 19,  No  4,  p  12- 
13,  April,  1981.  2  Fig. 
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Descriptors:  'Sludge  conditioning,  'Waste  heat, 
rhermal  sludge  conditioning.  Steam.  Zimpro  proc- 
:ss,  Ashbridge  Bay  plant,  Toronto. 

rhe  world's  largest  installation  for  thermal  condi- 
ioning  of  wastewater  sludge  is  m  startup  at  the 
Vshbridge  Bay  plant,  Toronto.  Using  the  Zimpro 
)rocess,  the  plant  is  designed  to  process  1,400 
mperial  gallons  per  hour  of  primary  waste  activat- 
id  and  digested  sludge.  This  system  uses  seven  wet 
lir  oxidation  units  (one  is  a  standby")  and  a  waste 
leat  recovery  system  designed  to  produce  10,000 
jounds  of  steam  per  hour  at  500  psig.  The  entire 
)peration  is  designed  for  closed-loop,  fully-auto- 
nated  computer  operation.  Thermal-conditioning 
he  sludge  improves  its  thickening  and  dewatering 
:haracteristics.  After  gravity  thickening  and  coil 
/acuum  film  dewatering,  it  is  incinerated.  (Cassar- 
FRC) 
kV81-05460 


3ZONE  GIVES  BOOST  TO  ACTIVATED 
CARBON, 

Facobs  Engineering  Group,  Washington,  DC. 
R.  G.  Rice. 

Water  and  Sewage  Works,  Vol  127,  No  4,  p  40,  41, 
78,  80-82,  April,  1980.  2  Fig,  3  Tab,  16  Ref. 

Descriptors:  'Wastewater  treatment,  'Ozonation, 
Ozone,  Activated  carbon.  Absorption,  Biodegrada- 
tion.  Carbon,  Adsorbents. 

Pilot  studies  conducted  in  Europe  have  indicated 
that  preozonation  followed  by  activated  carbon 
adsorption  increases  the  capacity  of  the  carbon  to 
remove  organics,  increases  the  operating  life  of  the 
carbon  columns,  permits  biological  oxidation  of 
ammonia  in  the  inert  media  and  GAC  columns, 
and  allows  the  use  of  less  ozone  or  less  GAC  for 
removing  a  given  amount  of  organics  than  using 
either  process  alone.  Two  mechanisms  have  been 
proposed  by  which  biological  activity  in  the  bio- 
logical-activated carbon  (BAC)  media  can  be  used. 
According  to  one  mechanism  microorganisms  are 
present  in  the  larger  activated  carbon  pores  near 
the  outer  surface.  Dissolved  organics  are  adsorbed 
at  the  surface  or  in  the  larger  pores  and  are  biode- 
graded  as  rapidly  as  they  would  be  in  a  biological- 
ly active  sand  filter.  In  the  second  mechanism  the 
organics  are  adsorbed  by  the  small  pores  where 
bacteria  are  absent,  and  desorption  occurs  slowly. 
In  determining  what  process  to  use,  raw  water 
samples  should  be  analyzed  for  COD  and  biode- 
gradable materials,  then  oxidized,  ozonized,  and 
the  COD  and  biodegradable  materials  again  ana- 
lyzed. The  larger  the  ratio  of  biodegradable  mate- 
rial to  COD  after  oxidation,  the  more  effective  will 
be  the  BAC  process.  (Baker-FRC) 
W8 1-05464 


THE  LOCATION  AND  NATURE  OF  ACCUMU- 
LATED PHOSPHORUS  IN  SEVEN  SLUDGES 
FROM  ACTIVATED  SLUDGE  PLANTS  WHICH 
EXHIBITED  ENHANCED  PHOSPHORUS  RE- 
MOVAL, 

Johannesburg  City  Health  Dept.  (South  Africa). 
L.  Buchan. 

Water  S.  A.,  Vol  7,  No  1,  p  1-7,  January,  1981.  13 
Fig,  1  Tab.  1 1  Ref. 

Descriptors:  'Phosphorus,  'Activated  sludge, 
•Electron  microscopy.  X-rays,  Activated  sludge 
process,  'Wastewater  treatment.  Accumulation. 

Electron  microscopy  and  energy  dispersive  analy- 
sis of  x-rays  were  used  to  investigate  the  mecha- 
nism which  causes  the  activated  sludge  process  to 
remove  significant  quantities  of  phosphorus  in 
excess  of  normal  metabolic  requirements.  The  lo- 
cation and  nature  of  the  stored  phosphorus  were 
identified.  The  seven  activated  sludges  examined 
had  phosphorus  accumulations  in  identical  intracel- 
lular structures.  The  intracellular  electron-dense 
bodies  were  determined  not  to  be  any  form  of 
calcium  phosphate  precipitate  by  the  calcium  to 
phosphorus  x-ray  intensity  ratio.  No  extracellular 
phosphorus-containing  precipitates  were  located. 
It  is  possible  that  any  such  precipitates  were  solubi- 
lized  during  the  preparation  of  samples  A  biologi- 
cal mechanism  of  enhanced  phosphate  uptake  was 
indicated  by  the  number  of  polyphosphate  accu- 


mulating cells  in  the  sludges  and  by  the  vast  quan- 
tities  of  phosphorus   within   these  cells.   (Small- 
FRC) 
W8 1-05465 


MIXING  CHARACTERISTICS  OF  A  HIGH- 
RATE  ALGAE  POND, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Chemi- 
cal Engineering. 
S.  B.  Miller,  and  H.  O.  Buhr. 
Water  S.  A.,  Vol  7,  No  1,  p  8-15,  January,  1981.  6 
Fig,  1  Tab,  18  Ref. 

Descriptors:  'Mathematical  models,  'Flow,  'Oxi- 
dation pond,  'Algae,  Reynolds  number.  Mixing, 
Ponds,  Wastewater  treatment,  Mathematical  stud- 


Impulse-response  tests  were  carried  out  on  an  ex- 
perimental pond  as  part  of  the  development  of  a 
mathematical  model  for  the  flow  and  mixing  char- 
acteristics of  a  high-rate  algae  pond.  The  tests  were 
performed  at  a  Reynolds  number  of  10  to  the  5th 
power  and  on  two  scale  models  of  the  same  pond 
at  2000  <  Re  <  20,000.  Each  pond  was  a  continu- 
ous rectangular  channel  with  seven  180  deg  bends, 
and  was  mechanically  recirculated.  The  type  of 
pond  investigated  was  well  characterized  by  a 
dispersed  plug-flow  model  with  dispersion  num- 
bers in  the  range  of  0.003  to  0.017  and  by  a  tanks- 
in-series  model.  Dispersion  intensities  were  corre- 
lated by  a  modified  dispersion  number  for  depth  to 
width  ratios  in  the  range  0.18  to  0.76.  The  disper- 
sion coefficient  was  determined  under  a  variety  of 
operating  conditions  by  fitting  the  results  of  tracer 
studies  to  a  dispersed-plug-flow  model  of  the  con- 
tinuous channel  system.  (Small-FRC) 
W8 1-05466 


NUMERICAL  ANALYSIS  OF  FLOW  IN  SEDI- 
MENTATION BASINS, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W8 1-05481 


OPTIMIZIATION  OF  CHLORINE  DISINFEC- 
TION EFnCIENCY, 

California  State  Dept.  of  Health  Services,  Berke- 
ley. 

E.  Sepp. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  139-153,  February, 
1981.  5  Fig,  7  Tab,  8  Ref. 

Descriptors:  'Chlorination,  'Optimization,  'Sys- 
tems analysis,  Pilot  plants.  Water  treatment.  Per- 
formance evaluation.  Toxicity,  Bioassays, 
Wastewater  facilities. 

A  research  project  to  demonstrate  that  it  is  possi- 
ble to  obtain  savings  in  chlorine  and  reductions  in 
toxicity  by  improved  chlorination  system  design 
was  conducted  by  the  California  State  Department 
of  Health  Services.  Parallel  studies  were  per- 
formed at  selected  secondary  sewage  treatment 
plants  using  a  mobile  chlorination  pilot  plant  of 
optimized  design.  The  pilot  plant  design  included 
the  rapid  initial  mixing  of  chlorine  solution  and 
wastewater,  reliable  automatic  chlorine  residual 
control,  and  adequate  contact  time  in  a  plug  flow 
type  contact  tank.  Flow-through  fish  bioassays 
were  performed  on  three  effluent  streams.  The 
optimized  pilot  plant  used  significantly  less  chlo- 
rine and  had  lower  effluent  chlorine  residuals  than 
full-scale  plants  which  were  also  evaluated.  The 
optimum  design  and  operation  saved  up  to  50%  in 
chlorine  use.  Pilot  plant  effluents  were  significantly 
less  toxic  to  fish,  but  complete  elimination  of  chlo- 
rine-induced toxicity  was  not  possible  through  op- 
timum design  alone.  Sulfur  dioxide  removed  all 
chlorine-induced  toxicity  from  the  effluents. 
(Small-FRC) 
W8 1-05486 


INDUSTRIAL    REUSE    OF    URBAN    STORM- 
WATER, 

Environmental  Protection  Agency,  Edison,  NJ. 


For  primary  bibliographic  entry  see  Field  3C. 

W81-05488 


VERinCATION  OF  OCEAN  OUTFALL  PER- 
FORMANCE PREDICTIONS, 

Caldwell    Connell    Engineers,    Ltd.,    Melbourne 
(Australia). 
I.  G.  Wallis. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE2,  p  421-425,  April, 
1981.  2  Fig,  8  Ref. 

Descriptors:  'Outfall  sewers,  'Computer  models, 
'Wastewater  disposal.  Wastewater  outfalls.  Model 
studies,  Performance  evaluation.  Plumes,  Entrain- 
ment. 

The  measured  performance  of  full-scale  ocean  out- 
falls is  compared  with  that  predicted  using  a  com- 
puter model  and  the  commonly  used  entrainment 
coefficients  derived  from  the  results  of  laboratory 
experiments.  Field  measurements  were  made  of 
initial  effluent  dilution  by  adding  fluorescent  dye 
and  measuring  the  dye  concentrations  in  the  efflu- 
ent field.  These  techniques  usually  involve  an  aver- 
aging period  of  less  than  2  sec  and  tend  to  sample 
the  effluent  concentration  in  individual  cells.  Pre- 
dicted and  measured  positions  of  effluent  fields  in 
four  cases  were  compared  and  found  to  be  in  good 
agreement  in  the  center  of  the  fields.  Thus,  the 
entrainment  coefficients  derived  in  small-scale  lab- 
oratory experiments  were  found  to  be  applicable  at 
a  much  larger  scale  of  existing  ocean  outfalls.  Also, 
under  low  current  speed  conditions,  the  contribu- 
tion of  ambient  turbulence  to  initial  dilution  was 
small  relative  to  the  effect  of  the  buoyancy  and 
momentum  of  the  effluent  discharge.  (Small-FRC) 
W8 1-05491 


OXYGEN  TRANSFER  PARAMETER  ESTIMA- 
TION, 

California  Univ.,  Los  Angeles.  School  of  Engi- 
neering and  Applied  Science. 
M.  K.  Stenstrom,  L.  C.  Brown,  and  H.  J.  Hwang. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107.  No  EE2,  p  379-397,  April, 
1981.  2  Fig,  17  Tab,  15  Ref. 

Descriptors:  'Aeration,  'Oxygen  transfer,  'Non- 
linear programming.  Field  tests.  Dissolved  oxygen. 
Aerobic      conditions.      Hydraulic      engineering. 


Wastewater  treatment. 

Two  exponential  parameter  estimation  techniques 
are  demonstrated  which  use  simple  nonlinear  pro- 
gramming to  estimate  oxygen  transfer  rates.  These 
techniques  can  be  programmed  on  an  advanced 
programmable  calculator,  which  can  allow  field 
investigators  to  perform  exponential  parameter  es- 
timation in  the  field.  The  techniques  can  analyze 
nonsteady  state  reaeration  data.  Either  technique 
can  efficiently  provide  parameter  estimates,  and 
they  both  converge  to  the  same  final  values.  Both 
techniques  eliminate  the  need  to  estimate  the  satu- 
ration dissolved  oxygen  concentration  from  a 
handbook  or  using  depth/correction  methods. 
Also,  the  need  to  truncate  data  when  the  dissolved 
oxygen  concentration  approaches  saturation  is 
eliminated.  The  techniques  can  be  modified  slight- 
ly and  used  for  other  nonlinear  programming  ap- 
plications in  environmental  engineering,  including 
estimating  biochemical  oxygen  demand  rate  coeffi- 
cients and  isotherm  coefficients.  Underestimating 
or  overestimating  the  oxygen  transfer  rate  on  a 
proposed  aeration  system  can  be  avoided  by  the 
design  engineer  using  these  techniques.  (Small- 
FRC) 
W8 1-05492 


PACKED  BED  BIOHLM  REACTORS:  DESIGN, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

A.  D.  Meunier,  and  K.  J.  Williamson. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol   107,  No  EE2,  p  319-337,  April, 
1981.  16  Fig,  ITab,  15  Ref. 
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Descriptors:  'Packed  beds,  'Filtration,  'Math- 
ematical models,  Fermentation,  Nitrification,  Deni- 
trification.  Plug  flow.  Water  treatment.  Hydraulic 
engineering,  'Wastewater  treatment. 

A  biofilm  model  and  calculator  program  for  the 
design  of  submerged  plug-flow  biofilm  reactors 
were  applied  to  different  biofilm  reactors.  Esti- 
mates of  various  physical  and  kinetic  parameters 
were  obtained  from  the  literature  and  used  to 
verify  the  model.  The  biofilm  reactors  were;  a 
submerged  rock  filter  for  fermentation,  denitrifica- 
tion,  or  nitrification  with  preoxygenation;  an  ex- 
panded bed  reactor  with  a  glass  bed  medium  for 
denitrification;  and  an  expanded  bed  reactor  with 
sand  medium  for  aerobic  respiration  with  preoxy- 
genation, denitrification,  or  nitrification  with 
preoxygenation.  The  model  gave  good  predictions 
of  experimental  results.  In  general,  the  maximum 
utilization  rates  were  less  for  biofilm  reactors  than 
for  suspended  growth  reactors,  and  were  less  for 
submerged  filter  reactors  than  expanded  bed  reac- 
tors. The  expanded  bed  reactor  had  a  higher  re- 
moval rate  than  the  submerged  filter.  The  electron 
donor  was  determined  to  be  the  limiting  species  in 
plug-flow  biofilm  reactors  for  aerobic  respiration 
of  sewage,  nitrification,  and  denitrification  with 
methanol  when  the  electron  donor  and  electron 
acceptor  were  present  in  stoichiometric  quantities 
in  the  influent.  (Small-FRC) 
W8 1-05494 


PACKED  BED  BIOFILM  REACTORS:  SIMPLI- 
FIED MODEL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

A.  D.  Meunier,  and  K.  J.  Williamson. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol   107,  No  EE2,  p  307-317,  April, 
1981.  3Fig,  5Ref 

Descriptors:  'Biofilters,  'Mathematical  models, 
'Packed  beds.  Design  criteria.  Biological  treat- 
ment. Wastewater  treatment. 

A  mathematical  model  was  developed  which  can 
be  used  to  design  expanded  bed  and  submerged 
filter  biological  reactors.  The  limiting  species  of 
either  the  electron  donor  or  electron  acceptor  are 
determined  as  well  as  the  flux  of  electron  donor 
corresponding  to  concentrations  of  either  the  elec- 
tron donor  or  electron  acceptor.  The  required 
design  volume  is  determined  from  the  calculated 
flux.  The  model  considers  two  basic  processes. 
First,  the  diffusion  of  substrate  from  the  bulk  liquid 
into  the  biofilm  is  accounted  for.  Second,  transfor- 
mation of  the  substrate  by  bacteria  within  the 
biofilm  is  considered.  The  model  has  been  pro- 
grammed so  that  calculations  can  be  accomplished 
on  a  hand-held  calculator.  This  offers  wide-scale 
availability  to  designers  who  formerly  had  to 
depend  on  pilot-plant  tests.  Many  biological  waste 
treatment  reactors  use  treatment  by  bacterial  films 
on  stones,  glass  beads,  sand,  plastics,  redwood 
slats,  and  activated  carbon.  This  design  method 
theoretically  includes  the  important  factors  affect- 
ing wastewater  treatment.  (Small-FRC) 
W81-05495 


DISSOLVED  AIR  FLOTATION:  THE  IN- 
CREASING DEMAND 

Water  and  Waste  Treatment,  Vol  23,  No  3,  p  33- 
35,  March,  1980.  2  Fig. 

Descriptors:  'Flotation,  'Water  treatment.  Water 
supply.  Water  quality.  Potable  water,  Raw  water. 
Drinking  water,  Clarification,  Separation  tech- 
niques. Primary  wastewater  treatment.  Color  re- 
moval. 

Dissolved  air  flotation  has  been  used  as  a  practical 
and  cost  effective  means  of  providing  a  primary 
separation  stage  in  the  treatment  of  highly  colored 
raw  water.  Raw  water  supplied  to  the  filter  station 
where  the  dissolved  air  flotation  method  was  to  be 
employed  is  cold,  soft  and  peaty,  often  with  a  rich 
brown  color  ranging  from  20  to  500  Hazen.  Floc- 
culation  with  alum  precipitates  the  color  in  an 
insoluble  form,  but  the  settlement  characteristics 
are  poor,  and  flotation  proved  effective  as  a  means 


of  separation.  The  plant  is  designed  for  a  nominal 
load  of  7700  cubic  meters  per  day,  and  by  remov- 
ing more  than  85%  of  the  alum/color  flocculated 
material  it  ensures  that  filter  runs  greater  than  24 
hours  are  now  produced  by  the  existing  filters. 
Dewatering  of  the  floated  sludge  is  carried  out  by 
filter  pressing.  When  flotation  rather  than  sedimen- 
tation is  used  as  the  primary  clarification  process, 
the  filter  can  be  included  within  the  same  unit 
structure,  allowing  a  high  throughput  per  unit.  The 
frequency  of  backwashing  obviously  depends  on 
the  solids  loading  Under  normal  conditions  aver- 
age periods  of  between  36  and  72  hours  have  been 
typical.  Dissolved  air  flotation  has  also  been  used 
with  automatic  operation  systems  controlled  by 
microprocessors.  The  use  of  flotation  has  been  seen 
to  double  the  existing  water  output.  (Baker-FRC) 
W8 1-05499 


BIOLOGICAL  PROCESS  DIFFUSIONAL  LIMI- 
TATIONS, 

Rensselaer  Polytechnic  Inst.,  Troy,  NY.  Dept.  of 
Chemical  and  Environmental  Engineering. 
C.  N.  Haas. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  269-273,  February, 
1981.  2  Tab,  12  Ref 

Descriptors:  'Activated  sludge  process,  'Floccula- 
tion,  'Particle  size,  'Wastewater  treatment. 
Oxygen,  Nutrients,  Biological  treatment.  Diffusion. 

An  estimate  is  presented  of  the  critical  floe  size 
above  which  diffusional  limitations  within  the  par- 
ticle are  of  significance.  In  particular,  the  critical 
sizes  for  the  onset  of  a  diffusional  limitation  by 
oxygen  and  by  a  carbonaceous  substrate  were  cal- 
culated. Weiszz's  approach  was  used  in  the  analysis 
of  kinetics  of  aerobic  suspended  growth  processes 
such  as  activated  sludge.  This  technique  permits 
the  estimation  of  the  extent  to  which  diffusion 
limits  over-all  reaction  rates,  without  explicit  as- 
sumptions as  to  reaction  order.  Calculated  values 
of  radii  beyond  which  diffusional  limitations 
appear  significant  suggest  that  in  many  cases,  diffu- 
sional limitations  within  activated  sludge  floes  may 
be  important.  Under  various  circumstances,  the 
critical  radius  may  be  different  for  oxygen  than  for 
substrate,  and  thus  there  may  be  anoxic  zones  with 
excess  nutrient  or  nutrient  poor  zones  with  excess 
oxygen.  (Small-FRC) 
W8 1-05524 


EQUALIZATION-NEUTRALIZATION  BASIN 
DESIGN, 

HydroQual  Inc.,  Mahwah,  NJ. 
D.  M.  Di  Toro,  J.  E.  La  Padula,  and  J.  P.  Watkins. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  251-265,  February, 
1981.9Fig,  2Tab,  2Ref 

Descriptors:  'Hydrogen  ion  concentration,  'Neu- 
tralization, 'Equalizing  basins,  'Wastewater  treat- 
ment. Basins,  Pilot  plants,  Industrial  wastes.  Costs. 

An  analysis  of  equalization-neutralization  basins 
for  pH  control  was  developed  which  permits  the 
design  of  equalization-neutralization  facilities  based 
on  cost  optimization.  This  type  of  basin  reduces 
the  effluent  pH  variability  of  a  wastewater  dis- 
charge by  mixing  high  influent  pH  occurrences 
with  low  pH  influent  or  visa  versa.  The  method- 
ology was  verified  using  pilot  plant  studies  on 
wastewater  discharged  from  a  pharmaceutical 
plant.  Continuous  recorders  were  placed  in  the 
overflow  compartment  to  monitor  the  influent  pH, 
in  the  equalization  basin  to  record  the  pH  of  the 
equalized  wastewater,  and  in  the  neutralization 
basin  to  monitor  the  final  pH  of  the  effluent  dis- 
charge. Both  the  pH  in  the  pilot  plant  equalization- 
neutralization  basin  and  the  quantities  of  acid  and 
bases  required  to  maintain  a  given  pH  range  were 
successfully  verified.  A  sample  de.  ign  is  presented 
based  on  an  optimization  of  the  capital  cost  of 
building  the  basin  and  the  operation  and  mainte- 
nance costs  of  providing  and  adding  chemicals. 
(Small-FRC) 
W81-05525 


FAILURE  ANALYSIS  OF  LARGE  SEPTIC 
TANK  SYSTEMS, 

Washington  Univ.,  Seattle.  Dept.  of  Environmen- 
tal Health. 
F.  B.  DeWalle. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  229-240,  February, 
1981.  5  Fig,  3  Tab,  14  Ref 

Descriptors:  'Septic  tanks,  'Graphical  analysis, 
'Performance  evaluation.  Soil  types,  Wastewater 
treatment.  Maintenance,  Washington,  Mechanical 
failure. 

Systematic  failure  analysis  of  on-site  wastewater 
disposal  systems  with  large  institutional  septic 
tanks  is  described.  This  analysis  involves  the  con- 
struction of  survival  curves  for  systems,  which 
includes  determining  how  many  large  systems 
have  been  constructed  in  a  given  year.  Then,  the 
percentage  of  the  initial  systems  which  are  still 
operating  each  successive  year  after  the  initial  con- 
struction is  calculated.  If  the  failure  rate  is  high, 
the  soil  type  can  be  judged  less  suited  for  on-site 
disposal.  Also,  the  relationships  between  failure 
rate  and  loading  design,  degree  of  maintenance, 
and  height  of  water  table  can  be  used  to  provide 
information  useful  in  the  design  of  large  systems. 
Data  are  presented  from  a  State  of  Washington 
survey  of  large,  on-site  sewage  disposal  systems.  A 
failure  rate  of  73  large  systems  per  year  (6.6%)  was 
estimated  for  the  state,  which  represents  a  loss  of 
$730,000/year  for  institutions  or  commercial 
owners.  (Small-FRC) 
W8 1-05527 


DESIGN  OF  90-MGD  WASTEWATER  RECLA- 
MATION PLANT, 

Bechtel  Inc.,  San  Francisco,  CA.  Dept.  of  Envi- 
ronmental Water  Projects. 
C.  B.  Cain,  J.  W.  Kluesener,  and  E.  Lazarus. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  29-45,  February, 
1981.3Fig,  2Tab,  5Ref 

Descriptors:  'Reclaimed  water,  'Cooling  water, 
'Secondary  wastewater.  Water  treatment,  Nuclear 
powerplants.  Arid  climates,  Trickling  filters.  Solids 
contact  processes,  Control  systems,  'Wastewater 
treatment  facilities.  Design  criteria. 

The  design  of  a  water  reclamation  plant  is  dis- 
cussed which  will  provide  coolinjg  water  for  a  3810 
Mwt  nuclear  generating  station  in  Arizona.  Labo- 
ratory studies  and  a  pilot  plant  were  used  to  select 
the  flow  scheme  for  the  plant  which  will  reclaim 
secondary  sewage  effluent.  A  standard  trickling 
filter  and  solids  contact  softening  technology  will 
be  used.  Several  innovations  in  the  final  design  are: 
flow  recirculation  is  now  provided  around  the 
solids  contact  clarifiers,  sludge  recirculation  is  pro- 
vided around  the  thickeners,  and  automatic  flush- 
ing is  provided  to  protect  sludge  lines  against 
clogging  problems.  Consistent  plant  operation  is 
possible  through  the  use  of  a  computerized  process 
control  system.  Redundant  mechanical  equipment 
is  provided  throughout  the  plant  to  assure  reliabil- 
ity. The  plant  will  be  able  to  handle  either  low 
flows  or  high  flows.  The  power  plant  cannot 
afford  to  shut  down  because  of  lack  of  cooling 
water,  so  the  reliability  of  the  reclamation  plant  is 
emphasized.  (Small-FRC) 
W81-05530 


REJUVENATION  OF  FAILED  SOIL  ABSORP- 
TION SYSTEMS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 
Engineering. 

P.  L.  Bishop,  and  H.  S.  Logsdon. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol   107,  No  EEl,  p  47-55,  February, 
1981.  5  Tab,  8  Ref 

Descriptors:  'Municipal  wastes.,  'Soil  absorption 
capacity,  'Rehabilitation,  'Wastewater  treatment. 
Loam,  Sand,  Percolation  rate,  Chemical  treatment. 

The  use  of  hydrogen  peroxide  to  rejuvenate  failed 
domestic  soil  absorption  systems  was  evaluated.  In 
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tests  with  four  soil  types,  raw  municipal 
wastewater  was  applied  at  a  rate  of  0.02  gal/ 
column  two  or  three  times  a  day  until  a  crust  or 
clogging  zone  was  built  up.  Hydrogen  peroxide 
was  applied  in  three  doses,  and  percolation  rates 
were  compared  with  initial  percolation  rates.  Per- 
colate was  collected  and  analyzed  for  oxidation- 
reduction  potential,  nitrate,  ammonia,  and  total 
Kjeldahl  nitrogen  concentration.  The  columns 
were  then  redosed  to  evaluate  rejuvenation  effi- 
ciency. Tests  were  also  performed  on  soil  samples 
taken  from  a  failed  soil  absorption  system.  The  use 
of  hydrogen  peroxide  was  effective  particularly 
with  sandy  loam  or  loamy  sand  soils.  Sandy  soils 
were  successfully  rejuvenated  with  applications  of 
7.5%  and  15%  hydrogen  peroxide.  Loadmg  rates 
on  the  order  of  0.125  lb  H202/sq  ft  to  0.250  lb 
H202/sq  ft  of  absorption  bed  area  were  found  to  be 
adequate.  More  field  experimentation  is  recom- 
mended. (Small-FRC) 
W81-05531 

VIRUS  REMOVAL  IN  PRIMARY  SETTLING 
OF  RAW  SEWAGE, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 
Virology  and  Epidemiology. 
V.  C.  Rao,  S.  B.  Lakhe,  S.  V.  Waghmare,  and  V. 
Raman. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  57-67,  February, 
1981.  7  Tab,  17  Ref 

Descriptors:  'Viruses,  *Sedimentation,  *Lime, 
Suspended  solids.  Pilot  plants,  Enteroviruses,  De- 
veloping countries,  'Wastewater  treatment.  Public 
health. 

In  order  to  determine  what  percentage  of  viruses  is 
removed  by  primary  sedimentation,  quantitative 
methods  for  sampling  and  evaluating  sewage  and 
effluent  were  developed.  Three  sampling  methods 
were  used  at  an  activated  sludge  treatment  plant  at 
Dadar,  Bombay,  and  from  a  pilot  plant.  These 
were:  a  24-hr  composite  sample  consisting  of  two 
hourly  grab  samples,  a  5-hour  pooled  hourly  dip 
sample,  and  a  5-hr  pooled  hourly  half-processed 
dip  sample.  A  quantitative  method  developed  by 
Rao  et  al.  was  used  to  concentrate  viruses  from 
known  volumes  of  composite  samples,  and  viral 
plaque-forming  units  in  the  sample  concentrations 
were  obtained.  Enteric  viruses  in  small  volumes 
were  recovered  from  all  the  samples  employed. 
Except  for  the  monsoon  months  (June  and  July), 
viruses  removal  ranged  from  41  to  83%,  average  of 
63%.  The  pilot  plant  study  found  suspended  solids 
removal  was  associated  with  increased  virus  re- 
moval. Primary  sedimentation  of  raw  sewage  fol- 
lowed by  lime  coagulation  and  settling  may  elimi- 
nate viruses  to  a  high  degree.  This  economical 
method  would  be  useful  in  developing  countries. 
(Small-FRC) 
W8 1-05532 


CALCTUM  PHOSPHATE  PRECIPITATION  IN 
AQUEOUS  CALaTIC  LIMESTONE  SUSPEN- 
SIONS, 

State  Univ.  of  New  York  Coll.  at  Pittsburgh.  Inst. 

for  Man  and  Environment. 

For  primary  bibliographic  entry  see  Field  2K. 

W81-05536 


COST-EFFECTIVE  COMBINED  SEWER  OVER- 
FLOW POLLUTION  ABATEMENT  PLAN- 
NING, 

Bogert  (Clinton)  Associates,  Fort  Lee,  NJ. 
For  primary  bibliographic  entry  see  Field  8A. 
W8 1-05545 


LAS  VEGAS:  GROWTH  PLUS  CLEAN  WATER, 

Clark  County  Sanitation  District,  Las  Vegas,  NV. 
R.  Billi,  D.  Tusak-Gilmour,  and  J.  Wren-Jarvis. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  9,  p  2291-2297,  September,  1980. 

Descriptors:  'Tertiary  treatment,  'Sewage  treat- 
ment, 'Sludge  disposal,  'Las  Vegas,  Nevada, 
Wastewater  treatment,  Ultimate  disposal.  Activat- 
ed sludge. 


The  Clark  County  Sanitation  District,  serving  Las 
Vegas,  Nevada,  operates  a  trickling  filter  plant 
with  a  40  mgd  capacity,  sufficient  to  handle  the 
present  sewage  load  until  the  advanced  waste 
water  treatment  plant  is  completed  in  1981.  In  late 
1979,  three  3,500  gal  sludge  injection  trucks  were 
purchased  to  inject  sludge  into  the  subsoil,  not 
only  alleviating  overloading  and  odor  problems, 
but  allowing  the  existing  thermal  conditioning 
facilities  to  be  utilized  only  as  a  back-up.  All  sludge 
will  be  treated  at  the  new  advanced  treatment 
plant  when  completed.  The  new  plant  will  process 
secondary  effluent  with  lime  flocculation,  clarifica- 
tion, alum  flocculation,  pH  adjustment,  mixed- 
media  filtration,  post-aeration,  and  post-chlorina- 
tion.  Lime  conditioned  sludge  will  be  dewatered 
and  transported  to  a  sanitary  landfill.  These  facili- 
ties are  expected  to  serve  the  needs  of  Las  Vegas 
until  the  year  2000.  (Cassar-FRC) 
W8 1-05546 


PRETREATMENT  OF  INDUSTRIAL  DIS- 
CHARGES TO  PUBLICLY  OWNED  TREAT- 
MENT WORKS, 

Brown  and  Caldwell,  Seattle,  WA. 

J.  E.  Ongerih,  and  F.  B.  DeWalle. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2246-2256,  August,  1980.  11  Fig,  5 

Tab. 

Descriptors:  'Industrial  wastes,  'Chemical  wastes, 
'Heavy  metals,  'Water  pollution  control. 
Wastewater  treatment,  Metals,  Aromatic  com- 
pounds,  Pollutants,   Pretreatment  of  wastewater. 

Seattle  surveyed  industrial  plants  to  document  the 
volumes  and  chemical  nature  of  waste  discharges 
from  major  industrial  dischargers.  BOD  ranged 
from  1000  mg  per  liter  to  100,000  mg  per  liter,  and 
60-100  dischargers  of  1  or  more  heavy  metals  were 
identified.  Median  concentrations  (in  micrograms 
per  liter)  of  metals  in  mixed  waste  water  including 
both  industrial  discharges  and  municipal  waste 
water  were:  Zn  400,  Cu  215,  Pb  120,  Cr  105,  Ni  65, 
and  Cd  9.  Raw  waste  waters  were  analyzed  for  the 
1 14  organic  priority  pollutants;  36  were  detected  in 
1 1  samples.  Toluene  was  present  in  highest  concen- 
trations, 250  micrograms  per  liter,  with  chlorinated 
hydrocarbons,  benzene  and  derivatives,  phenol  and 
derivatives,  phthalates,  and  polynuclear  aromatics 
also  detected.  Total  organic  priority  pollutant  re- 
moval was  48%  by  primary  treatment  (adsorption 
of  high  molecular  weight  compounds  onto  solids) 
and  61%  by  secondary  treatment  (volatile  compo- 
nents such  as  low  molecular  weight  chlorinated 
hydrocarbons).  Pretreatment  of  industrial  wastes 
would  cut  organic  priority  pollutant  levels  in  half, 
being  effective  for  chlorinated  solvents  and  phen- 
ols, but  not  for  phthalates.  If  the  municipal  treat- 
ment works  handles  the  full  pollutant  load  without 
pretreatment,  sludge  will  contain  more  metals  and 
organics,  posing  a  solids  disposal  problem.  (Cassar- 
FRC) 
W81-05547 


MT.  ST.  HELENS'  EFFECTS  ON  WASHING- 
TON'S TREATMENT  PLANTS, 

T.  Kish. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  9,  p  2310-2313,  September,  1980.  2  Fig. 

Descriptors:  'Volcanoes,  'Equipment,  'Damages, 
'Mt  St  Helens,  Washington,  Fallout,  Ash, 
Wastewater  treatment,  Disasters,  Trickling  filters. 
Pumps,  Fouling,  Biomass. 

The  May  1980  eruption  of  Mt.  St.  Helens  caused 
damage  to  wastewater  treatment  plants  throughout 
the  State  of  Washington.  Ash  deposits  in  plant 
processes,  line  plugging,  pump  and  other  equip- 
ment failures,  hydraulic  overloading,  biomass 
washout,  and  digester  upsets  were  common.  The 
Moses  Lake  (1.1  mgd)  trickling  filter  plant  was 
totally  out  of  service  until  late  July.  Heavily  chlor- 
inated raw  wastewater  was  bypassed  to  spare  the 
machinery  and  discharged  into  the  lake,  causing 
fishkills  and  a  ban  on  swimming  and  recreation. 
Ash  from  the  streets  compacted  in  storm  sewers 
and  required  jet-flushing.  The  biomass  on  the  trick- 
ling filter  was  totally  destroyed.  The  City  of  Ritz- 
ville  bypassed  ash-laden  wastewater  for  several 


days,  saving  the  clarifier  and  digester  from  being 
filled.  Nevertheless,  metal  parts  were  worn  down, 
and  motors  burned  out.  Spokane  also  shunted 
wastewater,  but  pump  failures  were  common. 
Nanches  lost  much  of  the  biomass,  and  ash  collect- 
ed in  clarifiers.  The  EPA  commended  treatment 
plant  operators  for  acting  quickly  to  save  millions 
of  dollars  in  damage  to  facilities.  (Cassar-FRC) 
W81-05548 


ANAEROBIC  PHENOL  BIOKINETICS, 

Pittsburgh  Univ.,  PA. 

R.  D.  Neufeld,  J.  D.  Mack,  and  J.  P.  Strakey. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  9,  p  2367-2377,  September,  1980.   10 
Fig,  2  Tab,  28  Ref. 

Descriptors:  'Phenols,  'Microbial  degradation, 
•Anaerobic  digestion.  Bacteria,  Aromatic  com- 
pounds. Chemical  wastes.  Industrial  wastes,  Or- 
ganic compounds.  Wastewater  treatment, 
Degradation(Decomposition),  Anaerobic  bacteria, 
Biodegradation,  Kinetics,  Coal  gasification. 

Anaerobic  bacterial  degradation  of  high  level  phe- 
nolic waste  waters  was  investigated  in  the  labora- 
tory. This  process  proved  feasible  with  a  maximum 
specific  degradation  rate  of  0.08  mg  phenol  per  mg 
volatile  suspended  solids  per  day  (0.5-0.8%  of  the 
aerobic  rate).  At  phenol  levels  above  686  mg  per 
liter  the  reaction  was  progressively  inhibited.  A 
biological  solids  retention  time  of  at  least  40  days  is 
suggested  for  stable  anaerobic  phenol  digestion. 
Methane  was  not  generated  in  these  experiments. 
End  products  of  the  degradation  were  volatile 
straight  chain  acids  (propionic  through  heptanoic). 
The  anaerobic  process  is  an  alternative  to  activated 
carbon,  chemical  oxidation,  extraction,  coagulation 
and  aerobic  biological  methods  for  effluents  from 
coal  gasification  plants.  (Cassar-FRC) 
W81-05550 


SEPTIC  SYSTEM  LONGEVITY  INCREASED 
BY  IMPROVED  DESIGN, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

D.  E.  Hill,  and  C.  R.  Frink. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2199-2203,  August,  1980.  1  Fig,  3 

Tab,  6  Ref. 

Descriptors:  'Septic  systems,  'Design  standards, 
'Percolation,  Longevity,  'Septic  tanks.  Regula- 
tions, Domestic  wastes.  Sewage  treatment.  Soil 
disposal  fields.  Waste  treatment.  Soil  types. 
Wastewater  treatment,  Glastonbury,  Connecticut. 

Improvements  in  septic  system  longevity  and  re- 
duction in  premature  failures  in  Glastonbury,  Con- 
necticut, were  the  result  of  major  design  changes 
in  1961,  which  increased  the  required  size  of  sys- 
tems, and  1972  requirements  for  spring  percolation 
testing  and  deep  pit  observation.  The  computed 
half  life  of  systems  in  1973  was  27  years,  in  1978, 
36  years.  Present  half  lives  (in  years)  of  septic 
systems  by  soil  type  are  as  follows:  stratified  sand 
and  gravel,  32.9;  loose  glacial  till,  26.8;  compact 
glacial  till,  53.2;  shallow  to  bedrock,  37.7;  and 
pooriy  drained,  59.7.  Half  lives  in  two  categories 
were  greatly  improved  since  the  new  regulations 
became  operative.  Compact  glacial  till  systems 
added  15  years,  and  poorly  drained  systems,  35 
years.  The  premature  failure  rate  decreased  by 
0.6%  in  the  total  population  since  1973.  The  study 
will  continue  to  monitor  the  responses  of  septic 
systems  to  changes  in  regulations  designed  to  im- 
prove their  life  span.  (Cassar-FRC) 
W81-05551 


EXPERIENCE  WITH  BELT  FILTER  PRESSES 
IN  THE  PULP  AND  PAPER  INDUSTRY, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  Gainesville,  FL. 

R.  Miner. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  9,  p  2389-2395,  September,  1980.  4  Fig, 

1  Tab,  2  Ref. 

Descriptors:   'Pulp  and   paper  industry,   'Sludge 
treatment,  'Polyelectrolytes,  'Filters,  'Belt  filters, 
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Operation    and    maintenance,    Wastewater    treat- 
ment, Industrial  wastes. 

An  overview  of  belt  filter  press  use  in  the  pulp  and 
paper  industry  is  presented.  These  presses  have 
been  installed  during  the  past  five  years  in  about  24 
mills  for  handling  difficult-to-dewater  sludges  and 
solids.  Performance  levels  and  costs  vary  among 
the  mills,  primarily  because  of  differing  sludge 
characteristics  and  amounts  of  conditioners  used. 
Costs  of  conditioning  to  improve  dewatering  char- 
acteristics vary  from  $0  to  $5  per  ton  for  primary 
sludges  and  from  $30  to  $50  per  ton  for  biological 
sludges.  Data  collected  from  plant  surveys  show 
that  equipment  can  process  120-370  liters  per  min 
primary  sludge  per  meter  belt  width  and  62-125 
liters  per  min  biological  sludge  per  meter  belt 
width.  Cake  consistencies  vary  from  20  to  50% 
solids  for  primary  sludge  and  from  10  to  20% 
solids  for  biological  sludge.  Short  belt  life  contin- 
ues to  be  a  common  operating  problem  because  of 
puncturing,  abrasion,  and  seam  failure.  Using 
heavy  duty  belts,  comminuters,  and  debris  removal 
devices  can  extend  belt  life  considerably.  During 
normal  operation  only  1-2  hours  of  operator  time  is 
required  per  shift.  (Cassar-FRC) 
W81-05553 


LAS  VEGAS  BETS  ON  A  SURE  WINNER, 

J.  B.  Gilbert,  G.  L.  Culp,  and  J.  E.  Salo. 

Water  and  Wastes  Engineering,  Vol  17,  No  9,  p 

16-21,  September,  1980.  5  Fig,  6  Tab. 

Descriptors:  'Costs,  'Tertiary  treatment,  'Alterna- 
tive planning,  'Las  Vegas,  Nevada,  Environmental 
effects.  Planning,  Wastewater  treatment.  Capital 
costs.  Operating  costs.  Lime. 

The  City  of  Las  Vegas,  Nevada,  was  ordered  by 
the  court  on  March  15,  1979,  to  improve  the 
quality  of  the  water  discharged  from  its  municipal 
treatment  plant  into  the  Las  Vegas  Wash,  a  wet- 
lands tributary  of  Lake  Mead.  As  part  of  a  compre- 
hensive study  of  water  quality  and  treatment  facili- 
ties, six  alternatives  were  evaluated.  The  most  eco- 
nomical, functional,  and  environmentally  desirable 
alternative  integrated  the  existing  treatment  plants 
with  a  planned  advanced  treatment  plant.  The  City 
of  Las  Vegas  plant  would  process  37.5  mgd  of 
wastewater  by  screening,  grit  removal,  primary 
sedimentation,  trickling  filter,  secondary  sedimen- 
tation, and  chlorination,  followed  by  effluent  dis- 
charge into  Las  Vegas  Wash  and  sale  as  irrigation 
water.  The  Advanced  Treatment  Plant  would 
screen  21.5  mgd,  receive  40.0  mgd  secondary  efflu- 
ent from  the  Clark  County  Sanitation  District,  and 
process  the  combined  influent  by  aeration  in  surge 
ponds,  chemical  treatment  (lime,  flocculation, 
clarification,  acid  addition,  alum  flocculation,  and 
filtration),  chlorination  and  discharge  to  the  Las 
Vegas  Wash.  Processed,  dewatered  sludge  would 
be  put  in  landfills  or  used  as  a  soil  amendment. 
Operating  and  maintenance  costs  for  this  alterna- 
tive are  $5.47  million  for  high  lime  and  $5.0  million 
for  low  lime.  Other  treatment  alternatives  range 
from  $7.4  million  to  $4.8  million.  At  present,  the 
low  lime  mode  will  be  used,  but  alum  may  be 
easily  substituted.  (Cassar-FRC) 
W81-05567 


ACTIVATED  CARBON--THE  DILEMMA 
FACING  ITS  USE, 

S.  Miller. 

Environmental  Science  and  Technology,  Vol  15, 

No  5,  p  502,  May,  1981. 

Descriptors:  'Activated  carbon,  'Adsorbents,  Or- 
ganic compounds,  Industrial  wastes,  'Wastewater 
treatment.  Evaluation. 

Activated  carbon  treatment  of  wastewater  has  not 
reached  the  widespread  use  expected.  Although  it 
effectively  removes  the  majority  of  the  1 14  organic 
priority  pollutants,  each  situation  needs  specific 
design  parameters.  Adsorber  loadings,  contact 
times,  staging  effects,  carbon  exchange  rates,  and 
regeneration  requirements  cannot  be  generalized 
or  extrapolated  to  other  systems.  In  addition, 
energy  requirements  for  regeneration  are  high, 
properties  of  the  commercially  available  carbons 
vary  widely,  and  the  EPA  considers  it  an  innova- 


tive technology.  Of  32  municipal  plants  built  to  use 
activated  carbon,  only  two  are  using  it  at  present. 
Areas  where  further  study  is  needed  are  hierarchi- 
cal adsorbate  displacement,  in  situ  regeneration, 
continuous  process  design,  more  efficient  and 
lower  cost  regeneration  technology,  adsorbate  re- 
covery and  reuse,  and  prediction  of  applications  in 
wastewater  treatment.  (Cassar-FRC) 
W8 1-05568 


OPERATOR    TRAINING;    PRINCIPLES    AND 
CASE  STUDY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
J.  H.  Sherrard,  and  K.  D.  Kerri. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  2,  p  236-240,  February,  1980.  2  Fig,  2 
Tab,  8  Ref. 

Descriptors:  'Training,  'Operations,  'Wastewater 
treatment.   Personnel,   Water   treatment  facilities. 

Well-trained  and  highly  motivated  treatment  plant 
operators  are  the  key  to  successful  waste  water 
treatment.  Good  training  programs  begin  with  a 
thorough  study  of  the  needs  and  the  most  cost- 
effective  method  of  delivering  this  information. 
Specific  objectives  must  be  outlined  and  courses 
designed  to  accomplish  these  objectives.  Several 
training  methods  are  available,  usually  used  in 
combination:  on-the-job  training,  discussion,  class- 
room, self-study,  and  supplementary  training.  A 
graph  illustrates  the  effluent  quality  (BOD  and 
suspended  solids)  produced  by  trained  and  non- 
trained  operators.  Effluent  from  plants  with  trained 
operators  did  not  exceed  1 5  mg  per  liter  suspended 
solids  or  10  mg  per  liter  BOD;  non-trained  opera- 
tors were  responsible  for  many  periods  of  poor 
effluent  quality  during  a  year's  comparison,  up  to 
160  mg  per  liter  suspended  solids  and  60  mg  per 
liter  BOD.  (Cassar-FRC) 
W81-05570 


CESSPOOL  SLUDGE  UNDERGOES  TREATA- 
BILITY STUDY, 

Applied   Scientific   Research   Corp.   of  Thailand, 

Bangkok. 

S.  Ratasuk,  and  C.  Kinsukonth. 

Water  and  Sewage  Works,  Vol  127,  No  2,  p  48-49, 

57,  February,  1980.  2  Fig,  3  Tab. 

Descriptors:  'Sludge  conditioning,  'Cesspools, 
Wastewater  disposal.  Sludge  lagoons.  Sludge  dis- 
posal. Sludge,  'Wastewater  treatment,  'Bangkok, 
Thailand. 

The  cesspool  system  of  Bangkok  periodically  fills 
with  sludge  due  to  a  high  water  table,  very  poor 
permeability,  and  high  population  density.  Sludge 
is  then  pumped  out  and  disposed  of  in  a  lagoon. 
The  average  retention  (anaerobic  digestion)  time 
for  this  sludge  is  about  one  year.  About  600  cubic 
meters  of  sludge  is  collected  daily  from  these  sys- 
tems, serving  4.2  million  people.  Samples  of  cess- 
pool sludge  and  supernatant  were  analyzed  and 
found  to  differ  significantly  in  all  characteristics 
except  pH.  Studies  indicate  that  BOD  removal 
would  not  be  a  major  problem  in  the  treatment  of 
cesspool  sludge  compared  to  solids  removal  and 
dewatering.  The  initial  treatment  should  be  chemi- 
cal coagulation  to  improve  the  sludge  filterability 
or  conditioning  and  to  clarify  the  supernatant. 
Simple  settling  of  cesspool  sludge  yielded  a  super- 
natant which  was  high  in  suspended  solids,  ammo- 
nia nitrogen  and  BOD.  After  treatment  with  aer- 
ation for  two  days  about  82.6%  of  the  COD  was 
removed;  91.7%  of  the  BOD  and  80%  of  the 
suspended  solids  were  also  removed.  Experimental 
results  indicated  that  treatment  by  the  activated 
sludge  process  is  not  appropriate  for  the  chemical 
coagulated  supernatant  because  of  its  low  efficien- 
cy. A  simple  process  such  as  oxidation  ponds  or 
open-sand  filters  may  be  considered  for  polishing 
this  low  BOD  waste.  (Baker-FRC) 
W81-05571 


OPERATOR  TRAINING  AND  PLANT  START- 
UP FOR  A  REGIONAL  WATER  RECLAMA- 
TION PROJECT, 


CH2M  Hill,  Reston,  VA. 

G.  A.  Gunn,  G.  W.  Rehberger,  D.  W.  Rippon,  and 

M.  H.  Robbins,  Jr. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  9,  p  2351-2366,  September,  1980.  6  Fig, 

7  Tab. 

Descriptors:  'Training,  'Operations,  'Personnel 
management,  'Upper  Occoquan  Sewage  Authori- 
ty, Wastewater  treatment.  Water  use,  'Wastewater 
renovation,  Virginia. 

Planned  and  actual  programs  for  training  the  oper- 
ating personnel  and  for  start-up  of  the  Upper  Oc- 
coquan Sewage  Authority,  Virginia,  regional  ad- 
vanced waste  water  reclamation  plant  are  detailed. 
Original  plans  included  construction  starting  Jan. 
1977;  recruiting  and  hinng  staff  starting  with  the 
operations  director,  Apr.-Nov.  1977;  operator 
training  starting  with  the  key  staff,  Sept.-Dec. 
1977;  and  plant  start-up  Feb.,  1978.  A  detailed 
table  prepared  for  key  staff  training  listed  the 
subjects  and  number  of  hours  for  each  operation  in 
the  treatment  system,  totalling  450  hours  of  class 
and  field  instruction.  A  similar  table  listed  the 
general  staff  training  program,  totalling  630  hours. 
Actual  implementation  of  the  schedule  differed 
because  construction  did  not  proceed  on  schedule. 
Since  many  of  the  key  staff  had  prior  experience, 
their  training  period  was  shortened  from  15  to  10 
weeks.  The  general  staff  training  (3-5  weeks)  was 
planned  and  carried  out  by  key  personnel.  The 
plant  start-up  was  delayed  several  months,  causing 
problems  in  using  the  plant  for  field  training.  Al- 
though the  plant  had  to  begin  operations  before  all 
auxiliary  facilities  were  finished,  effluent  quality 
was  and  has  remained  very  high.  (Cassar-FRC) 
W8 1-05572 


INCREASED  OXYGEN  TRANSFER  EFFICIEN- 
CY  WITH  COARSE  BUBBLE  DIFFUSERS, 

Rexnord,  Inc.,  Milwaukee,  WI. 

T.  C.  Rooney,  and  G.  L.  Huibregtse. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  9,  p  2315-2326,  September,  1980.  10 

Fig,  6  Tab,  9  Ref. 

Descriptors:  'Aeration,  'Oxygenation,  'Mixing, 
•Diffusion,  Dissolved  oxygen.  Turbulence,  Bub- 
bles, Wastewater  treatment.  Design  criteria. 

An  aeration  tank  30  ft  x  80  ft  with  water  depths  13 
to  21  ft  was  used  to  test  the  oxygen  transfer 
efficiency  of  two  coarse  bubble  diffusers  with 
varying  header  patterns  and  diffuser  density.  Two 
basic  mixing  patterns  were  observed:  a  wall  re- 
flected (axial)  pattern  characterized  by  low  oxygen 
transfer  and  higher  mixing  turbulence,  and  a  multi- 
source  interference  (cross)  pattern  characterized 
by  higher  oxygen  transfer  and  localized  mixing 
cells  with  lower  turbulence.  If  the  mixing  pattern  is 
constant,  there  is  a  linear  response  between  oxygen 
transfer  rate  per  basin  volume  and  air  flow  per 
basin  volume  at  each  water  depth.  Using  an  opti- 
mum header  placement  geometry  and  mixing  pat- 
tern, oxygen  transfer  efficiency  can  be  increased 
up  to  75%.  Neither  number  of  diffusers  nor  type  of 
coarse  bubble  diffuser  affected  the  oxygen  transfer 
rate.  Narrow  band  and  wide  band  diffusers  per- 
formed equally  well.  In  designing  treatment  sys- 
tems, the  engineer  can  transfer  data  from  one  size 
test  basin  to  another  as  long  as  the  same  mixing 
pattern  is  produced  in  both.  In  addition,  it  must  not 
be  assumed  that  adequate  mixing  and  oxygen  trans- 
fer are  synonymous.  (Cassar-FRC) 
W81-05573 


RELATIONSHIP  OF  DESIGN  CAPACITY  TO 
EFFLUENT  QUALITY, 

Northampton    County    Area    Community    Coll., 

Bethlehem,  PA. 

For  primary  bibliographic  entry  see  Field  6B. 

W81-05575 


AIRBORNE  BACTERIAL  DENSITIES  AT  AN 
ACTIVATED  SLUDGE  TREATMENT  PLANT, 

Alberta  Univ.,  Edmonton. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-05576 


30 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes— Group  5D 


lAKING  MAINTENANCE  WORK  RECORDS 
k'ORK, 

letropolitan   Denver   Sewage   Disposal   District 

lo.  1,  Denver,  CO. 

I.  M.  Hoist,  and  J.  Puntenney. 

k'ater  and  Sewage  Works,  Vol  127,  No  1,  p  46,  48, 

anuary,  1980. 

)escriptors:  'Maintenance,  *Logging(Recording), 
Accounting,  Data  processing.  Information  sys- 
;ms.  Performance  evaluation,  'Wastewater  facili- 
les,  Operating  policies,  'Denver,  Colorado. 

"he  successful  use  of  maintenance  records  by  Met- 
opolitan  Denver  Sewage  Disposal  District  No  1  is 
escribed.  The  supervisor  plans  his  daily  work 
ased  on  the  priority  and  the  description  of  the 
iroblem  indicated  on  the  maintenance  request.  If 
he  request  is  a  new  one,  the  supervisor  estimates 
he  completion  date  and  assigns  the  project  to  a 
k^orker.  When  the  work  is  to  begin,  the  supervisor 
eparates  his  copy  and  gives  the  remaining  two 
opies  to  the  worker.  Time  spent  on  the  job  and 
larts  obtained  from  the  warehouse  are  recorded  on 
he  worker's  forms.  Purchase  requisitions  and  parts 
equisitions  are  matched  against  the  maintenance 
ecord  form.  Costs  are  summarized  on  the  com- 
ileted  form,  and  it  is  transmitted  to  data  processing 
or  input  into  the  computer.  The  computer  calcu- 
ates  the  labor  cost  directly.  Weekly  reports  are 
;enerated  which  summarize  the  status  of  all  main- 
enance  reports.  Preventive  maintenance  is  sched- 
iled  manually.  (Small-FRC) 
iV81-05581 


:ONDUCr  AND  USES  OF  JAR  TESTS, 

tVater  and  Air  Research,  Inc.,  Gainesville,  FL. 

Hi.  E.  Hudson,  Jr.,  and  E.  G.  Wagner. 

lournal  of  the  American  Water  Works  Associ- 

ition.  Vol  73,  No  4,  p  218-223,  April,  1981.  12  Fig, 

)Ref. 

Descriptors:  'Measurement  techniques,  'Planning, 
•Water  treatment,  Flocculation,  Chemical  coagu- 
lants. Water  treatment  facilities.  Benefits,  Turbi- 
dity, Water  quality,  Design  Criteria. 

Jar  test  procedures  can  be  used  to  produce  data 
which  are  directly  applicable  to  water  treatment 
plant  design,  modification,  and  operation  quickly 
and  economically  if  the  procedures  simulate  treat- 
ment plant  conditions.  Square  jars  which  are  fabri- 
cated by  cementing  together  sheets  of  acrylic  plas- 
tic are  used  in  the  current  standard  procedures.  A 
sampling  tap  inserted  through  the  wall  of  the  con- 
tainer permits  control  over  the  depth  at  which 
samples  are  taken.  Samples  are  withdrawn  through 
the  tap  at  intervals  of  1,  2,  5,  and  10  minutes 
following  termination  of  the  flocculation  period, 
corresponding  to  settling  velocities  of  10,  5,  2  and 
1  centimeter  per  minute,  respectively.  The  bench- 
scale  test  results  following  rapid  mixing  and  floc- 
culation are  then  plotted  on  a  graph  to  develop  a 
settling  velocity  distribution  curve.  The  jar  tests 
can  be  used  for  control  of  coagulant  dosage,  deter- 
mination of  the  strength  of  floe,  prediction  of 
filtered  water  quality,  determination  of  optimum 
coagulant  pH  and  mixing  intensity,  evaluation  of 
rapid  mix  duration  and  intensity,  evaluation  of  the 
sequence  of  coagulant  and  coagulant  aid  dosages, 
and  prediction  of  design  criteria  for  in-plant  set- 
tling, as  well  as  a  variety  of  other  purposes.  Since 
the  residence  time  in  the  plant  settling  basins  is 
always  greater  than  in  the  jars,  data  from  well- 
designed  plants  are  usually  better  than  those  pre- 
dicted from  jar  testing.  (CarroU-FRC) 
W81-05608 


COMBINED  SEWER  OVERFLOW  CONTROL- 
MARGINAL  BENEFIT  VERSUS  COST  ANALY- 
SIS 

CH'2M/Hill,  Bellevue,  WA. 

For  primary  bibliographic  entry  see  Field  6B. 

W81-05619 


RIVER     QUALITY     MODEL     FOR     URBAN 
STORMWATER  IMPACTS, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6A. 
W8 1-05627 


REVERSE  OSMOSIS  SEPARATION  OF 
RADIUM  FROM  DILUTE  AQUEOUS  SOLU- 
TIONS, 

Barringer  Magenta  Ltd.,  Rexdale  (Ontano). 

K.  S.  Subramanian,  and  V.  S.  Sastri. 

Separation  Science  and  Technology,  Vol  15,  No  2, 

p  145-152,  1980.  5Tab,  9Ref. 

Descriptors:  'Reverse  osmosis,  'Radioactive 
wastes,  Membrane  processes.  Water  pollution  con- 
trol, 'Industrial  wastes,  Radium-226,  Radium, 
Wastewater  treatment. 

As  part  of  a  program  of  low-pressure  reverse  os- 
mosis and  its  application  to  the  treatment  of  waste 
effluents,  a  detailed  study  of  the  reverse  osmosis 
treatment  of  radium-bearing  effluents  under  a  vari- 
ety of  conditions  was  undertaken.  Porous  cellulose 
acetate  membranes  were  characterized  in  terms  of 
the  pure  water  permeability  constant,  solute  trans- 
port parameter,  and  mass  transfer  coefficient  with 
aqueous  sodium  chloride  solution  as  the  reference 
system.  Reverse  osmosis  separation  behavior  of 
radium-226  as  nitrate,  chloride  and  sulfate  salts  was 
studied.  The  reverse  osmosis  method  of  removing 
radium-226  from  aqueous  solutions  was  compared 
with  other  methods,  and  it  has  been  shown  to  be 
one  of  the  best  methods  for  alleviating  radium 
contamination  problems.  (Baker-FRC) 
W81-05629 


CONTROLLING  FINISHING  INDUSTRY  DIS- 
CHARGES, 

C.  A.  Smith. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 

3,  p  105-109,  March,  1980.  2  Tab. 

Descriptors:  'Rinse  water,  'Wastewater  treatment. 
Industrial  wastes.  Heavy  metals,  Metals,  Chromi- 
um, Cyanide,  Nickel,  Copper,  Zinc,  Tin,  Waste 
recovery,  Chemical  recovery,  Water  reuse. 

Discharges  from  the  metal  finishing  industry  are 
high  in  nickel,  copper,  zinc,  hexavalent  chromium, 
tin,  and  cyanide.  The  basic  treatment  process  in- 
volves separate  handling  of  acid-Ni-Cu  effluent 
and  alkaline-cyanide-Zn-Cd-Cu  effluent.  First,  the 
cyanide  is  decomposed  and  the  hexavalent  Cr  re- 
duced. The  two  streams  are  combined,  metals  pre- 
cipitated as  hydroxides,  and  sludge  removed.  The 
resulting  effluent  may  be  further  treated.  The  static 
rinse  or  drag-out  tank  is  a  simple  method  of  reduc- 
ing water  contamination.  Neutralizing  dips  reduce 
the  Cr  carry-over  into  the  rinse  by  precipitation  of 
Cr(OH)3.  Reducing  the  volume  of  rinse  water 
provides  a  smaller  but  more  concentrated  effluent. 
Counterflow  rinses  can  reduce  water  requirements 
as  much  as  70-80%.  Spray  rinsing  is  more  efficient 
than  immersion  rinsing.  Multiple  use  of  water  such 
as  utilizing  uncontaminated  cooling  water  for  rins- 
ing makes  maximum  use  of  water.  Sequential  rinses 
must  be  designed  so  that  the  second  rinse  has  no 
harmful  effects  on  the  electrodeposit.  Treated  ef- 
fluent can  be  used  at  noncritical  rinse  stages.  Re- 
covery of  metals  and  resulting  improvement  in 
water  quality  can  be  economical  for  many  plants. 
Evaporative  recovery  is  widely  used  for  solution 
concentration.  Effluent  treatment  and  disposal 
techniques  are  described.  These  involve  oxidation, 
reduction,  neutralization,  precipitation,  floccula- 
tion, sedimentation,  and  filtration.  (Cassar-FRC) 
W81-05636 


A  RE-ASSESSMENT  OF  EXPERIMENTAL 
WORK  ON  BIOLOGICAL  FILTRATION, 

T.  Stones. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 

1,  p  10-15,  January,  1980.  15  Tab,  16  Ref 

Descriptors:  'Filtration,  'Biological  filters, 
'Oxygen  demand,  Nitrogen  compounds. 
Wastewater  treatment,  Chemical  oxygen  demand, 
Biological  oxygen  demand.  Clogging. 

Two  methods  of  controlling  clogging  of  biological 
filters,  recirculation  and  alternating  double  filtra- 
tion, reduce  the  concentration  of  nutrients  in  the 
filter  feed.  These  were  compared  with  orthodox 
single  filtration  in  laboratory  studies.  There  was  no 
great  difference  among  the  three  processes  in  per- 
cent reduction  of  total  carbonaceous  demand.  The 


principal  differences  were  in  reduction  of  nitroge- 
nous oxygen  demand.  Percentages  of  total  nitrogen 
remaining  in  crude  liquor  (dosages  100,  200,  and 
275  gallons  per  cu  yd  per  day)  were  71.4-77.2  for 
single  filtration,  57.3-63.0  for  double  filtration,  and 
48.8-56.4  for  recirculation.  The  overall  differences 
in  performance  were  so  slight  that  pilot  plant  stud- 
ies should  be  conducted  before  making  full-scale 
changes.  (Cassar-FRC) 
W81-05638 


RATIONALISATION  OF  DIMENSIONS  AND 
SHAPES  FOR  SEWAGE  TREATMENT  WORKS 
CONSTRUCTION, 

Hawksley  (Watson),  High  Wycombe  (England). 
J.  M.  Sidwick. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
6,  p  285-288,  291,  June,  1980. 

Descriptors:  'Wastewater  facilities,  'Design  crite- 
ria, 'Tanks,  Publications,  Construction,  Settling 
tanks,  Aeration,  Sludge  thickening,  Anaerobic  di- 
gestion, Biological  filters,   Sedimentation,  Shape. 

The  Construction  Industry  Research  and  Informa- 
tion Association  issued  Report  No.  82  on  the  title 
subject  in  September,  1979,  after  several  years' 
work  by  a  committee  representing  water  authori- 
ties, civil  engineering  contractors,  machinery  man- 
ufacturers, and  consultants.  The  study  was  initiated 
under  the  idea  that  development  of  a  range  of 
preferred  shapes  and  sizes  of  units  will  avoid 
wasted  effort  and  help  ensure  that  functional  and 
safety  requirements  are  met  economically,  but 
without  limiting  the  designer's  freedom  of  choice. 
The  report  includes  dimensions  and  design  criteria 
for  circular  sedimentation  tanks  (primary  tanks, 
storm  water  tanks,  activated  sludge  tanks,  and 
humus  tanks);  rectangular  sedimentation  tanks  (pri- 
mary sedimentation  and  storm  tanks);  biological 
filters  (circular-shaped  with  conventional  media); 
aeration  tanks  (surface  aeration  and  diffused  air 
activated  sludge  units);  heated  anaerobic  digestion 
tanks;  and  sludge  conditioning  tanks.  (Cassar-FRC) 
W81-05639 


SLUDGE  TREATMENT/HANDLING,  PRE- 
LIMINARY TREATMENT,  AND  INSTRUMEN- 
TATION TOP  O  AND  M  PROBLEM  LIST, 

S.  J.  Hadeed. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  4,  p  412-420,  April,   1981.   10  Tab. 

Descriptors:  'Wastewater  treatment,  'Mainte- 
nance, Maintenance  costs.  Pumps,  Sludge,  Instru- 
mentation, Training,  Management,  Decision 
making,  Operating  costs. 

Survey  forms  were  distributed  to  administrators  of 
wastewater  treatment  systems.  These  forms  ad- 
dressed several  major  problems  in  the  operation 
and  maintenance  (O  and  M)  areas  of  wastewater 
treatment  facilities.  Questionnaires  were  returned 
from  460  individuals  covering  45  states  and  were 
analyzed  based  on  parameters  such  as  flow,  popu- 
lation served,  staffing,  operations  budget,  certifica- 
tion, training  programs,  incidence  of  major  oper- 
ations and  management  problems,  major  unit  proc- 
ess and  equipment  sources  of  failure  or  mainte- 
nance, and  federal  funding.  The  response  demon- 
strated that  O  and  M  problems  have  resulted  in  the 
bypass  of  one  or  more  processes  or  whole  plant 
operations  for  194  systems,  which  is  42.2%  of  the 
responding  systems.  In  all  cases  that  required  tech- 
nical assistance  to  solve  the  problems,  48.9%  of  the 
total  solutions  were  permanent,  while  74.7%  of  the 
solutions  could  be  either  permanent  or  temporary. 
Training  programs  were  available  more  frequently 
as  system  size  increased.  Unit  processes  cited  as 
major  sources  of  failure  or  maintenance  problems 
by  rank  include  sludge  treatment/handling,  pre- 
liminary treatment,  sludge  disposal,  and  biological 
treatment.  Major  equipment  failures  concerned 
pumps/feeding  devices,  sludge  handling  equip- 
ment, instrumentation,  and  preliminary  treatment 
devices.  Permanent  solutions  were  more  often 
found  for  smaller  and  less  complex  systems. 
(Baker-FRC) 
W8 1-05640 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


a: 


ELECTROPLATING  EFFLUENT  CONTROL  - 
PART  1, 

C.  A.  Smith. 

Water  Services,  Vol  84,  No  1007,  p  14-16,  January, 

1980.  2  Tab. 

Descriptors:  'Electroplating,  *Wash  water, 
•Water  conservation.  Water  use.  Water  reuse,  In- 
dustrial water,  Water  treatment. 

The  control  of  discharges  from  electroplating 
plants  and  the  use  of  rinses  are  discussed.  A  reduc- 
tion in  water  flow  can  result  in  a  reduction  in  the 
cost  and  size  of  the  effluent  plant  required.  Water 
use  can  be  reduced  by  reducing  the  contamination 
carried  into  the  water  rinses  through  a  drip  shield 
or  use  of  catchment  trays  or  pits.  Also,  a  static 
rinse  or  drag-out  tank  can  be  placed  between  the 
process  tank  and  the  first  running  swill.  Rinse 
water  usage  can  be  reduced  through  simple  conser- 
vation measures  such  as  turning  off  water  when 
tanks  and  rinses  are  not  in  use  and  using  only  the 
required  flow.  Improving  rinsing  efficiency  enables 
the  contaminants  to  be  removed  effectively  and 
may  also  reduce  water  use.  The  use  of  two  or  more 
water  rinses  in  sequence  with  the  water  flowing  in 
a  counter-direction  to  the  work  movement  enables 
water  requirements  to  be  reduced  by  as  much  as 
70-80%.  Spray  rinsing  can  also  reduce  water 
usage,  as  can  re-use  of  water  or  treated  effluent.  A 
deionization  unit  may  purify  effluent  by  removing 
soluble  chemicals.  (Small-FRC) 
W8 1-05647 


ELECTROPLATING  EFFLUENT  CONTROL  - 
PART  2, 

C.  A.  Smith. 

Water  Services,  Vol  84,  No  1008,  p  92-94,  Febru- 
ary, 1980.  2  Tab. 

Descriptors:  *Electroplating,  *Effluents,  Industrial 
wastes.  Metal-finishing  wastes.  Evaporation,  Fil- 
tration, 'Wastewater  treatment.  Water  treatment 
facilities. 

Evaporation  recovery  is  the  most  widely  used 
technique  for  solution  concentration,  and  it  can 
achieve  recovery  of  80%  of  the  maintenance 
chemical  input  to  a  plant.  There  are  four  types  of 
evaporators  available  commercially:  climbing  film, 
flash,  submerged  tube,  and  forced  draught.  Details 
of  the  climbing  film  and  flash  techniques  are  given. 
It  is  still  necessary,  however,  to  provide  some  form 
of  effluent  treatment  before  it  is  suitable  for  dis- 
charge to  the  sewer.  Equipment  for  treating  ef- 
fluents takes  the  form  of  batch  treatment  and  con- 
tinuous flow  treatment  plants.  If  effluents  are  re- 
quired with  a  lower  suspended  solids  content  than 
can  be  obtained  by  normal  settement,  then  it  is 
necessary  to  pass  the  overflow  from  the  clarifier 
through  a  filter.  The  sand  filter  is  perhaps  the  most 
widely  used  for  filter  type.  An  integrated  treat- 
ment system  is  one  in  which  the  tank  which  would 
follow  each  contaminating  process  tank  and  nor- 
mally be  used  as  a  water  swill  is  converted  to  a 
chemical  rinse.  Such  systems  result  in  a  significant 
reduction  in  mains  water  usage  and  in  the  volume 
of  effluent  discharge,  and  the  resultant  effluents  are 
of  high  quality.  Treatment  of  metal  finishing  efflu- 
ent basically  comprises  a  train  of  comparatively 
well  known  chemical  treatment  processes,  but  the 
processes  of  oxidation,  reduction,  neutralization, 
precipitation,  flocculation,  sedimentation  and  filtra- 
tion must  be  carried  out  under  strictly  controlled 
conditions  if  consent  limits  are  to  be  constantly 
met.  (Baker-FRC) 
W81-05648 


DISSOLVED  AIR  FLOTATION  AND  HYDRO- 
CVCLONES  FOR  WASTEWATER  TREAT- 
MENT AND  BY-PRODUCT  RECOVERY  IN 
THE  FOOD  PROCESS  INDUSTRIES, 

K.  J.  Ilett. 

Water  Services,  Vol  84,  No  1007,  p  26-28,  January, 

1980. 

Descriptors:  *Food  processing  industry,  'Flota- 
tion, 'Centrifugation,  Food-processing  wastes, 
♦Wastewater  treatment,  Sand,  Oil,  Grease,  By- 
products. 


Some  of  the  applications  of  dissolved  air  flotation 
and  hydrocyclone  systems  for  the  treatment  of 
wastewater  in  the  food  processing  industry  are 
illustrated.  Both  techniques  operate  on  a  principle 
of  separation  due  to  the  density  difference  between 
the  solid  material  being  removed  and  the  liquid  in 
which  it  is  suspended.  Hydrocyclones  work  on  the 
principle  of  centrifugal  sedimentation,  while  dis- 
solved air  flotation  is  based  on  Henry's  law.  Hy- 
drocyclones are  particularly  good  for  removing 
dense  materials,  and  applications  include  the  re- 
moval of  grit  and  sand  from  water  after  the  wash- 
ing of  vegetables.  This  technique  can  recover  valu- 
able by-products  such  as  grain  solids  from  spent 
wash  produced  by  the  distilling  industry  and  starch 
from  the  processing  of  potatoes.  Dissolved  air  flo- 
tation is  applied  to  recover  oils  and  fats  in  edible 
oil  industry  wastes.  A  removal  efficiency  for  fats 
from  slaughterhouse  wastes  of  80%  is  possible 
using  dissolved  air  flotation  alone.  Light  organic 
matter  such  as  potato  peels  can  also  be  removed 
using  dissolved  air  flotation.  Recovery  of  a  sale- 
able by-product  may,  in  many  cases,  pay  for  the 
cost  of  wastewater  processing.  (Small-FRC) 
W8 1-05664 


A  NEW  DEVELOPMENT  IN  SLUDGE  BLAN- 
KET CLARIFIERS, 

Ebara-Infilco  Co.  Ltd.,  Tokyo  (Japan). 

T.  Ide,  and  K.  Kataoka. 

Water  Services,  Vol  84,  No  1012,  p  360,  365,  June, 

1980.  2  Fig,  2  Tab,  6  Ref. 

Descriptors:  *Sludge  conditioning,  'Flocculation, 
Clarifiers,  Pelletization,  Primary  wastewater  treat- 
ment, Tertiary  wastewater  treatment,  'Wastewater 
treatment.  Suspended  solids.  Polymers,  Alum, 
Lime. 

Pelleting  flocculation  has  been  applied  to  sludge 
blanket  clarifiers.  This  process  involves  three  pos- 
sible mechanisms  of  flocculation:  perikinetic  and 
orthkinetic  flocculation  and  mechanic  syneresis.  In 
the  new  clarifier,  the  blanket  zone  is  stirred  slowly 
with  rotating  blades  to  promote  contact  and  subse- 
quent pelletization  of  the  floes.  Individual  floes 
grow  by  layering  and  show  an  onion-like  structure. 
Alum  or  slaked  lime  is  added  before  the  organic 
polymer  (in  this  case  nonionic  polyacrylamide). 
The  interval  between  addition  of  the  two  materials 
is  critical  to  ensure  that  pellets  are  formed  in  the 
blanket  and  not  in  the  conduit.  The  blanket  zone  is 
stable,  with  a  very  high  solids  concentration.  It 
looks  more  like  a  fixed  bed  than  a  fluidized  bed.  In 
a  field  test,  sewage  primary  effluent  was  treated 
with  the  alum-polymer  process  and  the  lime  poly- 
mer process.  Pelleted  floes  formed  in  the  sewage 
suspension  were  less  compact  and  the  solids  con- 
centration in  the  blanket  zone  was  one  order  lower 
than  in  a  kaolinite  suspension.  However,  the  blan- 
ket zone  surface  was  very  stable,  and  suspended 
solids  were  barely  detectable  in  the  effluent. 
(Cassar-FRC) 
W8 1-05669 


AN  INNOVATION  IN  WATERWORKS 
SLUDGE  TREATMENT, 

Water  Research  Centre,  Stevenage  (England). 
J.  H.  Warden. 

Water  Services,  Vol  84,  No  1012,  p  366,  371,  June, 
1980.  1  Fig. 

Descriptors:  'Water  treatment  facilities,  'Sludge 
thickening.  Sludge  dewatering.  Control  systems. 
Wastewater  treatment.  Costs,  'Sludge  treatment. 

Cost-effective  performance  and  efficiency  are  fea- 
tures in  a  new  waterworks  sludge  treatment  plant 
built  by  the  Anglian  Water  Authority  and  the 
Water  Research  Centre.  As  part  of  the  Foxcote 
Treatment  Works,  the  sludge  treatment  plant  re- 
ceives sediment  sludge  in  a  23  cu  meter  balancing 
tank,  where  polyelectrolyte  solution  is  dosed  at  3.8 
mg  per  liter.  The  continuous  thickener  discharges 
thickened  sludge  from  the  floor  of  the  tank.  Clari- 
fied water  overflows  at  a  rate  of  1.6  meters  per 
hour  at  a  turbidity  of  5  NTU.  A  photoelectric 
probe  controls  the  sludge  pump,  which  maintains  a 
constant  level  of  sludge,  allowing  maximum  sludge 
retention  time  and  a  water  residence  time  of  7  or  8 


min.  The  control  system  makes  the  plant  almost 
fully  automatic.  (Cassar-FRC) 
W8 1-05670 


EFFLUENT  TREATMENT  IN  A  DANISH  OR- 
GANIC  PIGMENT  PLANT. 

Water  Services,  Vol  84,  No  1009,  p  153-154. 
March,  1980.  1  Fig,  1  Tab. 

Descriptors:  'Industrial  wastewater,  'Chemical 
wastewater,  'Pigments,  'Wastewater  treatment, 
Copper,  Organic  compounds.  Phenols. 

The  new  multi-stage  waste  treatment  for  the 
Kemisk  Vaerk  Koge  A/S  (KVK),  Copenhagen, 
Denmark,  is  divided  into  several  steps.  First,  a 
buffer  lagoon  allows  mixing  and  storage.  Then 
chemicals,  particularly  phenol,  are  destroyed  by 
reaction  with  sodium  hypochlorite.  Electrolysis  re- 
moves 70%  of  the  copper  in  the  main  cell  and  29% 
in  a  stripper  cell.  The  recovered  copper  is  recycled 
to  the  pigment  production  plant.  The  waste  liquid 
is  neutralized  with  calcium  hydroxide.  Organic 
wastes  are  biologically  decomposed  on  rotating 
discs.  Effluent  is  pure  enough  for  guppies  to  live 
and  breed  in  it.  The  secondary  clarifier  effluent  is 
pumped  to  a  bay.  Sludge  from  the  clarifier  is 
dewatered  and  dried.  The  lime-slaking  process  sup- 
plies the  neutralization  plant  with  5  tons  per  day  of 
calcium  hydroxide.  The  wastewater  treatment 
facilities  include  a  control  panel,  alarm  system,  and 
control  laboratory.  (Cassar-FRC) 
W8 1-05675 


OXYGEN:  SHAPING  UP  TO  THE  FUTURE. 

Water  Services,  Vol  84,  No  1010,  p  232-233,  April, 
1980. 

Descriptors:  'Oxygenation,  'Aeration,  Wastewater 
facilities,  'Wastewater  treatment.  Costs. 

Proponents  of  the  use  of  pure  oxygen  in  sewage 
treatment  and  aeration  processes  cite  the  smaller 
energy  costs  (30%  cheaper),  smaller  capital  costs, 
and  greater  efficiency  compared  with  air  process- 
es. The  U.S.  uses  3,000  tons  per  day  of  oxygen  in 
sewage  treatment.  In  the  United  Kingdom  oxygen 
is  used  in  a  supplementary  role  to  handle  over- 
loads, odor  problems,  and  septicity.  The  excellent 
results  of  the  Holdenhust  open-topped  sewage 
works  are  described.  Financing  problems  are  a  key 
to  the  spread  of  oxygen  use  at  present.  (Cassar- 
FRC) 
W81-05676 


SCALE-MODELLING  IN  SURFACE  AER- 
ATION  SYSTEM  DEVELOPMENT, 

T.  J.  Casey. 

Water  Services,  Vol  84,  No  1008,  p  107-108,  Feb- 
ruary, 1980.  2  Fig,  7  Ref 

Descriptors:  'Model  studies,  'Aeration,  Oxidation, 
Wastewater  treatment.  Surface  waters. 

This  paper  briefly  reviews  the  current  state  of 
knowledge  on  the  scaling  of  surface  aeration  sys- 
tems. Scale-modelling  has  been  a  long-established 
procedure  for  use  in  engineering  design/develop- 
ment techniques.  It  has  been  successfully  employed 
in  a  variety  of  areas,  including  structures,  process 
systems  and  open  channel  hydraulics.  It  is  particu- 
larly appropriate  to  circumstances  where,  due  to 
the  complexity  of  system  behavior,  adequate  math- 
ematical modelling  procedures  are  not  available.  It 
is  potentially  valuable  in  aeration  system  develop- 
ment. The  surface  aeration  device  and  the  tank  in 
which  it  operates  together  form  an  aeration  system 
with  unique  oxygen  transfer  and  mixing  character- 
istics. Although  these  characteristics  can  be  readily 
measured,  their  prediction  from  fundamental  anal- 
ysis is  not  feasible  due  to  the  complexity  of  the 
system.  The  degree  of  convergence  in  the  example 
cited  in  the  paper  for  various  types  of  surface 
aeration  systems  shows  that  scale-up  factors  for 
geometrically  similar  systems  can  be  reliably  deter- 
mined, thus  making  model  study  a  valuable  tech- 
nique in  surface  aeration  system  development.  A 
characteristic  relationship  between  the  Newton 
and  Froude  numbers  for  surface  aeration  systems 
has  been  established,  enabling  the  power  input  in 
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scale-up  to  be  predicted  sufficiently  accurately  for 
development  purposes.  A  close  correlation  was 
also  demonstrated  between  power  input  and  oxy- 
genation capacity,  which  enables  the  latter  to  be 
scaled  on  the  basis  of  power  input  scaling.  (Baker- 
FRC) 
W8 1-05679 


A  GLITTERrNG  FUTURE  FORESEEN  FOR 
THE  CANADIAN  MINING  INDUSTRY, 

T.  Bhaga. 

Water  and  Pollution  Control,  Vol  118,  No  5,  p  11- 

12,  May,  1980. 

Descriptors:  'Mine  wastes,  *Acid  mine  drainage, 
•Waste  management.  Wastewater  management, 
Reclaimed  water.  Industrial  wastes,  Industrial 
wastewater,  Canada,  Heavy  metals.  Environmental 
control.  Land  reclamation,  Water  quality  control. 

A  multimillion  dollar  programs  of  developing  new 
mines  and  expanding  and  reopening  old  mines  in 
Canada  requires  an  ambitious  approach  to  water 
supply  and  treatment  in  remote  mining  comrnuni- 
ties.  Mining  operations  in  Canada  use  over  a  billion 
gallons  of  water  daily.  The  Canadian  mining  indus- 
try is  making  significant  progress  in  water  quality 
control  through  increased  recycling  of  process 
waters  and  research  into  the  difficult  problems  of 
seepage  waters,  sludge  separation,  and  removal  of 
dissolved  impurities.  Removal  of  heavy  metals 
from  mine  and  mill  wastewaters  is  a  major  problem 
area.  Techniques  available  for  treating  wastes  with 
heavy  metals  include  precipitation,  cementation, 
ion  exchange,  charged  membrane  ultrafiltration, 
ozonation,  solvent  extraction,  and  electrodialysis. 
When  removal  of  heavy  metals  from  sludges  is  not 
cost-effective,  the  waste  sludges  must  be  disposed 
of  at  environmentally  safe  sites.  Case  histories  of 
the  Brunswick  Mining  and  Smelting  Corporation, 
Limited's  mine-mill  wastewater  treatment  system; 
the  Hudson  Bay  Mining  and  Smelting  Company, 
Limited's  waste  management  experiences  at  the 
mine  in  Flin  Flon,  Manitoba;  and  Cominco's  Kim- 
berley,  British  Columbia  facilities  are  used  to  illus- 
trate approaches  taken  by  Canadian  mining  compa- 
nies to  pollution  control  problems  prevalent  at 
mining  operations.  (CarroU-FRC) 
W8 1-05680 


ADVANCED  EFFLUENT  TREATMENT  AS 
PART  OF  OPTIMIZED  SYSTEMS, 

Sulzer  Bros.  Ltd.,  Winterthur  (Switzerland). 
B.  Morgeli. 

Water  Services,  Vol  84,  No  1008,  p  110-111,  Feb- 
ruary, 1980.  1  Fig. 

Descriptors:  'Advanced  wastewater  treatment, 
•Filters,  Packed  beds,  'Wastewater  treatment. 
Secondary  wastewater  treatment.  Tertiary 
wastewater  treatment,  Suspended  solids.  Phos- 
phates, Nitrogen  compounds.  Percolating  filters. 

Advanced  effluent  treatment  eliminates  substances 
which  are  still  present  in  the  wastewater  after 
mechanical  and  biological  treatment  and  which  are 
objectionable  in  the  receiving  stream.  Attention  is 
usually  focused  on  suspended  solids,  phosphates 
and  nitrogen  compounds.  Attempts  are  being  made 
to  improve  the  discharge  parameters  by  integrating 
a  chemical  process  in  the  existing  purification 
stages,  such  as  prior  or  simultaneous  precipitation. 
The  use  of  percolation  filtering  or  deep-bed  filtra- 
tion applied  after  the  biological  treatment  appears 
to  be  a  promising  approach.  It  enables  the  chemi- 
cal process  to  be  divided  so  that  the  very  efficient 
filtration  process  takes  over  part  of  the  job.  Less 
chemical  addition  is  then  required.  This  filtration 
also  removes  any  suspended  matter  still  remaining 
after  secondary  sedimentation.  The  deep-bed  filter 
amounts  technically  to  a  fixed-bed  reactor,  in 
which  the  suspensions  or  colloidal  particles  are 
removed  from  a  fluid-solid  mixture  as  this  perco- 
lates through  a  three-dimensional  medium.  The 
design  concept  employed  usually  depends  on  what 
has  been  accomplished  in  the  earlier  treatment 
stages.  Possible  solutions  are  concrete  and  steel 
pressure  filters  forming  closed  or  open  systems.  An 
essential  feature  is  the  nozzle  fioor  with  one  or 
more  layers  of  filter  medium  above  it.  (Baker- 
FRC) 
W8 1-05681 


AIRLESS  DIGESTION  AIRED, 

New  Jersey  Inst,  of  Tech.,  Newark.  Dept.  of  Civil 

and  Environmental  Engineering. 

E.  C.  Price,  and  P.  N.  Cheremisinoff. 

Water  and  Sewage  Works,  Vol  127,  No  4,  p  66,  68, 

April,  1980.  1  Tab,  12  Ref 

Descriptors:  'Sludge  digestion,  'Anaerobic  diges- 
tion. Anaerobic  conditions.  Fuel,  Methane,  Micro- 
bial degradation.  Moisture,  Acidity,  Temperature, 
Digestion,  Biodegradation,  Biological  treatment, 
'Recycling. 

Anaerobic  digestion  of  sludge  produces  methane 
or  ethanol,  which,  with  decreasing  sources  of  fuel 
and  increasing  fuel  costs,  begins  to  offer  an  incen- 
tive for  this  type  of  digestion.  Microbial  anaerobic 
decomposition  of  organic  material  produces  a 
biogas  consisting  of  methane  (65-70%),  carbon 
dioxide  (25-30%),  and  small  amounts  of  hydrogen, 
nitrogen,  and  hydrogen  sulfide.  In  the  temperature 
range  of  5  to  50C,  the  rate  of  decomposition  in- 
creases with  increasing  temperature.  Optimum  pH 
ranges  for  methane  producing  bacteria  have  been 
reported  as  6.9-7.2  and  6.6-7.6.  It  is  necessary  to 
add  buffering  chemicals  to  maintain  nearly  neutral 
pH  conditions,  such  as  calcium  carbonate.  Varying 
the  moisture  content  from  36  to  99%  increased  gas 
production  by  670%.  Decreasing  the  size  of  the 
solid  waste  particles  results  in  a  proportional  in- 
crease in  the  rate  of  gas  production.  The  nutrients 
and  cations  present  are  also  significant  factors. 
(Baker-FRC) 
W81-05683 


MAINTAINING  THE  SENSITIVE  ENVIRON- 
MENTAL BALANCE  IN  REMOTE  REGIONS, 

A.  Barton,  and  D.  C.  Comrie. 

Water  and  Pollution  Control,  Vol  118,  No  5,  p  14- 

16,  May,  1980. 

Descriptors:  'Mine  wastes,  'Mine  drainage, 
'Waste  management.  Wastewater  management,  In- 
dustrial wastes.  Industrial  wastewater, 
'Wastewater  treatment.  Uranium,  Canada. 

Mining  operations  generate  significant  quantities  of 
waste  materials  requiring  treatment  prior  to  release 
to  the  environment.  The  natural  environment  in 
mining  regions  in  Canada  is  often  particularly  sen- 
sitive to  disturbances.  The  major  waste  stream 
from  mining  operations  is  tailings  in  the  form  of  a 
slurry  of  fine  particles  and  process  water.  Mine 
water  may  also  present  problems  in  mining  oper- 
ations where  ore  is  located  in  permeable  rock  in 
the  presence  of  a  high  water  table.  The  nature  of 
the  contaminants  in  the  waste  streams,  the  geo- 
graphical location  of  the  mine,  hydrologic  and 
weather  conditions  in  the  area,  local  geomorpho- 
logy,  and  the  nature  of  the  surrounding  environ- 
ment all  affect  the  management  of  these  mining 
wastes.  Tailings  slurries  are  generally  pumped  to 
storage  ponds,  where  sands  and  slimes  are  allowed 
to  settle  out  and  metals  and  metallic  salts  are 
oxidized.  Effluent  from  these  primary  treatment 
ponds  may  be  treated  with  neutralizing  reagents  to 
raise  the  pH  and  remove  dissolved  heavy  metals. 
The  tailings  storage  areas  and  treatment  ponds  are 
usually  surrounded  by  earthen  embankments  to 
reduce  contact  with  surface  water.  Since  treatment 
systems  for  mining  operations  have  a  limited  life, 
the  aspect  of  abandonment  should  be  considered  at 
the  time  of  design.  Regrading  and  revegetation  of 
the  tailings  area  to  prevent  subsequent  leaching  of 
the  contaminants  into  ground  or  surface  water 
systems  is  a  common  part  of  abandonment  proce- 
dures. (Carroll-FRC) 
W81-05684 


AUSTRALIA:  PROJECTS  TO  MATCH  A  GIANT 
LANDSCAPE, 

For  primary  bibliographic  entry  see  Field  8A. 
W81-05693 


FILTERS:  TWO  EVENTFUL  DECADES  OF  DE- 
VELOPMENT APPLICATION, 

Water  and  Waste  Treatment,  Vol  23,  No  3,  p  47- 
48,  50,  March,  1980.  2  Fig. 

Descriptors:    'Filters,    'Filtration,    'Water    treat- 
ment. Wastewater  treatment.  Drinking  water.  Po- 


table water.  Water  reuse.  Well  injection.  Technol- 
ogy development. 

Filtration  technology  has  undergone  significant  de- 
velopment over  the  last  15-20  years.  As  a  unit 
process  filtration  now  covers  a  wide  field  com- 
pared to  the  previous  uses.  Upflow,  multi-media 
and  deep  bed  filters  have  broadened  the  field  of 
application  and  permitted  higher  filter  ratings  with 
a  greatly  increased  dirt  holding  capacity,  thus  re- 
ducing the  filter  area  requirements  for  a  given 
duty.  Steps  in  filter  development  have  been  par- 
ticularly logical,  and  were  initially  designed  to 
avoid  surface  plugging  by  using  the  whole  filter 
bed  to  retain  solids  and  thereby  obtain  longer  filter 
runs.  This  reasoning  led  to  the  graded  filter  bed,  in 
which  the  raw  water  is  passed  through  progres- 
sively finer  media  in  an  up-flow  mode.  Cleaning  of 
high  dirt  capacity  filters  has  always  been  a  prob- 
lem; unless  efficient  removal  of  retained  dirt  can  be 
achieved  the  filter  is  useless.  Filter  cleaning  is 
achieved  by  backwashing  and  air  scourning.  The 
Varivoid  filter  has  a  separate  air  distributor  system 
to  allow  efficient  cleaning  by  controlling  bubble 
discharge  and  a  controlled  backwash  system.  Vari- 
void filters  are  used  in  continuous  steel  making,  oil 
well  water  injection,  water  re-use,  and  potable 
water  systems.  The  potential  impact  of  this  new 
filter  is  great  in  that  the  filter  area  requirements 
can  be  substantially  reduced,  thereby  cutting  capi- 
tal requirements  for  such  projects.  (Baker-FRC) 
W8 1-05694 

5E.  Ultimate  Disposal  Of  Wastes 

VERIFICATION  OF  OCEAN  OUTFALL  PER- 
FORMANCE PREDICTIONS, 

Caldwell    Connell    Engineers,    Ltd.,    Melbourne 

(Australia). 

For  primary  bibliographic   entry   see   Field   5D. 

W81-05491 


HEALTH  RISKS  OF  ORGANICS  IN  LAND  AP- 
PLICATION, 

Cincinnati  Univ.,  OH.  Dept.  of  Environmental 
Health. 

V.  Majeti,  and  C.  S.  Clark. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE2,  p  339-357,  April, 
1981.  5  Tab,  69  Ref. 

Descriptors:  'Land  disposal,  'Organic  compounds, 
'Municipal  wastes.  Organic  pesticides,  Leaching, 
Public  health,  Regulations,  Toxicity,  Wastewater 
treatment. 

A  review  is  presented  regarding  various  aspects  of 
persistent  toxic  organic  chemicals,  including 
worker  health  effects,  food  chain  effects,  water 
quality  effects,  and  recommendations  for  regula- 
tion. Land  application  systems  tend  to  concentrate 
chemicals  in  the  soil,  enhancing  the  uptake  of 
organics  by  plants  and  animals.  The  potential  for 
groundwater  pollution  from  leaching  of  waste 
landfills  requires  adequate  prevention  methods. 
For  example,  municipal  sludges  from  Schenectady, 
New  York  and  Bloomington,  Indiana  contained 
23.1  ppm  and  300  ppm  PCBs,  respectively.  Munici- 
pal sewage  in  Hopewell,  Virginia  was  contaminat- 
ed by  kepone.  Organic  chemicals  in  wastewater 
and  sludge  applied  to  land  are  probably  affected  by 
some  of  the  same  processes  that  affect  the  fate  and 
behavior  of  organic  pesticides.  These  include  pho- 
todecomposition,  chemical  and  microbiological  de- 
composition, and  detoxification  by  plants  or  weeds. 
Several  acute  toxic  effects  of  organic  chemicals 
have  been  reported  by  treatment  plant  workers 
when  exposed  to  pesticide  chemical  wastes.  These 
chemicals  can  be  controlled  by  regulations  control- 
ling discharges  to  wastewater  treatment  systems, 
discharge  standards  for  organics  in  wastewater  ef- 
fluents, or  standards  for  the  receiving  bodies  of 
water  for  toxic  chemicals.  (Small-FRC) 
W8 1-05493 


LAS  VEGAS:  GROWTH  PLUS  CLEAN  WATER, 

Clark  County  Sanitation  District,  Las  Vegas,  NV. 
For   primary   bibliographic   entry   see   Field   5D. 

W81-05546 
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SEPTIC   SYSTEM    LONGEVITY    INCREASED 
BY  IMPROVED  DESIGN, 

Connecticut     Agricultural     Experiment     Station, 

New  Haven. 

For  primary  bibliographic   entry  see   Field   5D. 

W81-05551 


CONTRIBUTION  OF  WASTEWATER  DIS- 
CHARGES TO  OCEAN  SURFACE  PARTICU- 
LATES, 

Swanson-Oswald  Associates,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05552 


THE  INFLUENCE  OF  ORGANIC  WASTES 
AND  INORGANIC  NITROGEN  SOURCES  ON 
SOIL  NITROGEN,  YIELD,  AND  ELEMENTAL 
COMPOSITION  OF  CORN, 

Georgia  Univ.,  Experiment.  Dept.  of  Agronomy. 

J.  T.  Sims,  and  F.  C.  Boswell. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

512-518,  July/September,   1980.   1  Fig,  8  Tab,  35 

Ref 

Descriptors:  ♦Sludge,  'Land  disposal,  *Nitrogen, 
Heavy  metals.  Zinc,  Chromium,  Manganese,  Fer- 
tilizers, *Crop  yield,  Nutrients,  'Organic  wastes. 

The  effectiveness  of  organic  wastes  was  examined 
as  a  nitrogen  source  in  the  production  of  corn 
silage  and  grain.  Plant  tissues  were  monitored  for 
metal  concentrations.  Of  particular  interest  was  the 
crop  response  to  organic  wastes  supplemented 
with  inorganic  N.  Treatments  consisted  of  equiva- 
lent rates  of  N  (224  kg/ha),  as  ammonium-nitrate, 
urea,  sewage  sludge,  sewage  sludge  fortified  with 
urea,  leather  tankage  chemically  fortified  with 
urea-formaldehyde.  Corn  was  used  as  an  indicator 
crop,  and  soil  N  measurements  were  conducted 
throughout  the  growing  season.  The  organic  waste 
materials  provided  adequate  amounts  of  available 
N  for  crop  growth.  Fortified  and  nonfortified 
wastes  resulted  in  similar  amounts  of  mineral  and 
total  N  in  the  soil,  indicating  that  fortification 
could  reduce  application  problems  associated  with 
high  loading  rates  of  organic  wastes.  The  loading 
rates  used  may  have  been  slightly  excessive.  This 
excess  could  prove  to  be  a  source  of  contamination 
for  groundwaters.  Organic  wastes  consistently  pro- 
duced yields  and  plant  tissue  N  levels  equal  to  or 
greater  than  yields  and  N  levels  obtained  with 
ammonium-nitrate  or  urea.  Treatments  increased 
Zn  in  plant  tissue  on  sewage  sludge  plots.  Manga- 
nese and  Cr  accumulations  were  increased  in  plant 
tissues  grown  on  leather  tankage  treated  plots. 
Crop  growth  and  yield  were  generally  not  inhibit- 
ed. (Baker-FRC) 
W81-05563 


SEPTIC  SYSTEMS  CAN  BE  VIABLE,  LOW- 
COST  ALTERNATIVES, 

General    Accounting    Office,    Washington,    DC. 
Community  and  Economic  Development  Div. 
H.  Eschwege. 

Water  and  Sewage  Works,  Vol  127,  No  3,  p  40,  50- 
51,  March,  1980.  3  Fig. 

Descriptors;  *Septic  tanks,  'Wastewater  disposal. 
Septic  sludge.  Wastewater  treatment,  Design  crite- 
ria. Construction,  Site  selection.  Soil  porosity,  Per- 
colation. 

Septic  systems  can  be  designed  as  effective  long- 
term  tools  for  wastewater  disposal.  They  can  pro- 
vide as  good  or  better  treatment  than  central  sys- 
tems, use  less  energy,  and  replenish  groundwaters. 
Septic  systems  can  function  effectively  for  25-50 
years.  Proper  performance  of  the  system  depends 
on  the  ability  of  the  soil  to  absorb  viruses,  strain 
out  bacteria,  and  filter  wastes.  Proper  site  evalua- 
tion requires  accurate  measurement  of  soil  perme- 
ability, degree  of  slope,  position  of  the  water  table, 
and  depth  of  bedrock  or  other  impermeable  materi- 
al. The  percolation  test  is  the  most  widely  used 
indicator  of  soil  permeability.  There  are  some  nec- 
essary maintenance  and  operation  conditions. 
When  the  septic  tank  is  not  periodically  cleaned, 
solids  build  up  and  enter  the  underground  soil 
absorption  field,  blocking  the  flow  of  effluent  into 
the  soil.  Maintenance  is  relatively  simple,  involving 


periodic  pumping  to  remove  accumulated  solids 
from  the  tank.  Excessive  water  usage  by  the  home- 
owners can  also  cause  problems  by  overloading 
the  system.  (Baker-FRC) 
W8 1-05580 


CHANGES  IN  SOIL  PHYSICAL  PROPERTIES 
DUE  TO  ORGANIC  WASTE  APPLICATIONS:  A 
REVIEW, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Hydrology. 

For   primary  bibliographic   entry  see   Field   2G. 

W81-05589 


PRIMARY  WASTES  IN  THE  OLIVE  OIL  IN- 
DUSTRY, 

R.  M.  Bradley,  and  L.  Baruchello. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 

4,  p  176-177,  April,   1980.  2  Fig,   1  Tab,  6  Ref. 

Descriptors;  *01ive  industry  waste,  *Land  applica- 
tion, 'Waste  characteristics,  'Waste  disposal.  In- 
dustrial wastes.  Oil  wastes.  Food-processing 
wastes.  Waste  treatment. 

The  characteristics,  treatment,  and  disposal  of 
wastes  from  the  Italian  olive  oil  industry  are  de- 
scribed. The  widely  used  continuous  process  uses 
0.5  liters  of  water  per  kg  olives  to  facilitate  press- 
ing. The  older  batch  process  produces  a  more 
concentrated  waste  because  it  uses  0  to  0.2  liter  of 
water  per  kg  olives.  A  table  lists  the  raw  waste 
characteristics.  Both  wastes  have  no  settlable 
solids,  a  trace  of  mechanically  separable  oil,  a  trace 
of  ammonia-N,  and  a  trace  of  phosphate.  The  pH  is 
4.9-5.0.  Other  properties  of  the  batch  process  waste 
are  as  follows  (in  mg  per  liter):  acidity,  1800; 
suspended  solids,  600;  dissolved  solids  at  105  de- 
grees C,  60,000;  volatile  solids,  52;  EEM,  160; 
BOD,  29,200;  COD,  92,800;  organic  N,  9;  and 
nitrate,  40.  Properties  of  the  continuous  process 
waste  are  (in  mg  per  liter);  acidity,  930;  suspended 
solids,  400;  dissolved  solids  at  105  degrees  C, 
32,000;  BOD,  18,600;  COD,  60,000;  organic  N,  20; 
and  nitrate,  20.  A  common  method  of  disposal  is 
land  application  without  treatment.  Treatment 
methods  studied  but  found  impractical  for  most 
mills  were  aeration,  precipitation,  filtration,  and 
flotation.  Pretreated  olive  waste  with  4000  mg  per 
liter  lime,  2000  mg  per  liter  N,  and  300  mg  per  liter 
P  and  applied  at  the  rate  of  10  mm  per  day  to  a 
lettuce  crop  gave  optimum  yields.  Lower  chemical 
doses  produced  stunting;  higher  doses,  retardation 
of  early  growth  stages.  (Cassar-FRC) 
W81-05634 


THE  FIRST  DISSOLVED  AIR  FLOTATION 
PLANT  FOR  WATER  CLARIFICATION  IN 
THE  UK. 

Water  Services,  Vol  84,  No  1007,  p  19-23,  January, 
1980.  7  Fig. 

Descriptors;  'Clarification,  'Flotation,  'Water 
treatment  facilities.  Water  treatment.  Aeration, 
Chemical  treatment.  Filtration,  Chlorination, 
'United  Kingdom. 

The  Bewl  Bridge  Treatment  Works  was  the  first 
purpose-built  water  treatment  plant  based  on  dis- 
solved air  flotation  as  the  primary  phase  separation 
process  in  the  United  Kingdom.  The  works  was 
designed  as  a  semi-automatic  unmanned  base  load 
station  with  stage  1  having  a  capacity  of  11.35  M 
liters/day.  After  screening,  the  water  is  aerated  in 
one  of  two  tanks.  Two  flash  mixers  for  dosing 
ferric  sulfate,  sodium  hydroxide,  chlorine,  and  acti- 
vated carbon  are  located  downstream  of  aeration. 
There  are  three  two-stage  flocculation  tanks  and 
three  flotation  cells.  Clarified  water  from  the  flota- 
tion unit  is  filtered  using  rapid  gravity  sand  filtra- 
tion. Chlorination  is  the  final  treatment  step.  The 
sludge  from  the  flotation  process  flows  into  two 
hopper  bottomed  holding  tanks,  and  later  it  is 
pumped  to  lagoons  for  air  drying.  Continual  auto- 
matic monitoring  is  provided  by  a  control  system 
comprising  six  local  control  consoles  located  stra- 
tegically around  the  plant.  (Small-FRC) 
W8 1-05667 


5F.  Water  Treatment  and 
Quality  Alteration 


PROCESS  FOR  PURIFYING  WATER  CON- 
TAINING FLUORIDE  ION, 

Andco  Industries,  Inc.,  Cheektowaga,  NY.  (As- 
signee). 

S.  Bruckenstein. 

U.S.  Patent  No  4,226,710,  8  p,  4  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  1,  p  250.  October  7,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
purification.  Separation  techniques.  Chemical  reac- 
tions. Chemical  precipitation.  Fluorides. 

A  process  for  purifying  water  containing  fluoride 
comprises  precipitating  fluoride  from  the  water  as 
fluorapatite  in  the  presence  of  a  bed  of  seeding 
composition.  Fluoride  is  removed  as  fluorapatite 
by  having  sufficient  available  calcium  for  each 
mole  of  fluoride  present  in  the  water  and  sufficient 
available  phosphate  for  each  mole  of  fluoride  in 
the  water  to  form  a  precipitate  which  is  or  con- 
verts to  sufficient  fluorapatite  to  remove  essentially 
all  fluoride  from  the  water.  (Sinha-OEIS) 
W8 1-05423 


TREATING  DEVICE  FOR  LARGE  BODIES  OF 
WATER, 

For   primary  bibliographic   entry  see  Field   5G. 
W8 1-05427 


COMPUTERS  IN  THE  WATER  INDUSTRY, 

Ferranti  Computer  Systems  Ltd.  (England). 
For  primary  bibliographic  entry  see  Field  7B. 

W8 1-05483 


CONTINUOUS  DO  SIMULATION  AT  SPRING- 
FIELD, MISSOURI, 

CH2M/Hill,  Inc.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-05533 


FLOW  APPROACHING  FILTER  WASHWATER 
TROUGHS, 

Camp  Dresser  and  McKee,  Inc.,  Boston,  MA. 
J.  A.  French. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE2,  p  359-377,  April, 
1981.  9  Fig,  1  Tab,  8  Ref 

Descriptors:  'Filtration,  'Backwash,  'Mathemat- 
ical models.  Flow,  'Water  treatment,  Nonuniform 
flow.  Hydraulic  design. 

The  upflow  of  backwash  water  from  the  bed  to  the 
troughs  or  sidewall  weirs  of  a  wastewater  filter  is 
discussed.  Fluidization  is  reviewed,  and  a  potential 
flow  model  is  introduced.  For  a  given  trough 
spacing,  the  round  bottom  trough  that  minimizes 
the  region  of  nonuniform  flow  above  a  filter  bed  is 
one  with  external  total  width  equal  to  0.25  times 
the  center-to-center  spacing,  and  with  external 
total  draft  equal  to  0.20  times  the  center-to-center 
spacing.  With  this  design,  there  is  also  more  effi- 
cient flushing  of  floe  particles  from  the  filter  than 
in  larger  and  smaller  troughs.  Decreasing  trough 
spacing  can  also  reduce  the  nonuniform  flow 
region  and  produce  more  efficient  flushing.  There 
are,  however,  practical  lower  limits  to  trough 
spacing.  The  computational  techniques  presented 
may  be  used  to  model  other  shapes  of  trough  or  to 
model  more  realistic  frequency  distributions  of  set- 
tling velocity  of  the  floe  particles.  (Small-FRC) 
W81-05543 


PIPE  STORAGE  FOR  EQUALIZATION  OF 
BACKWASH  DISCHARGES  TO  SANITARY 
SEWERS, 

Randolph  and  Associates,  Inc.,  Peoria,  IL. 
For  primary  bibliographic  entry  see  Field  8A. 
W81-05554 
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INSTRUMENTATION      FOR      CLEAN      AND 
DIRTY  WATER, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W81-05632 


DESIGN  AND  OPERATION  OF  CONDENSATE 
POLISHING  AT  CEGB  FAWLEY, 

Central  Electricity  Generating  Board,  Southamp- 
ton (England).  Marine  Lab. 
G.  R.  Mills,  and  H.  R.  Bolton. 
Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
2,  p  55-58,  60,  February,  1980.  2  Fig,  2  Tab,  4  Ref. 

Descriptors:  •Condensers,  'Boiler  water,  *Ion  ex- 
change resins,  Powerplants,  Leakage,  Seawater, 
Water  purification.  Water  treatment.  Design  crite- 
ria. 

The  problem  of  seawater  contamination  of  boiler 
water  at  the  Fawley  Power  Station,  Southampton, 
was  solved  by  installation  of  100%  condensate 
polishing  on  all  units  between  the  condenser  ex- 
tract pumps  and  the  inlet  to  the  condensate  cool- 
ers. A  naked  mixed  bed  ion  exchange  system  was 
installed  to  handle  condenser  leakage  up  to  400 
micrograms  per  liter  on  a  long  term  basis  and  1000 
micrograms  per  liter  on  a  short  term  basis.  Boiler 
water  chloride  levels  can  be  controlled  at  less  than 
0.5  mg  per  liter.  Outlet  conductivity  is  maintained 
at  0.08  micros  per  cm.  An  incident  of  heavy 
condenser  leakage  caused  an  outlet  conductivity  of 
0. 14  micros  per  cm,  but  at  this  point  ion  exchange 
resins  were  in  need  of  regeneration.  The  plant 
design,  operation,  and  maintenance  and  the  resin 
performance  are  described  in  detail.  (Cassar-FRC) 
W8 1-05635 


BLACKHEATH  WATER  TREATMENT  PLANT, 
CAPE  TOWN, 

J.  G.  Brand. 

Civil  Engineer  in  South  Africa,  Vol  23,  No  2,  p  63, 

February,  1981. 

Descriptors:  'Water  treatment,  'Water  treatment 
facilities,  'Urban  hydrology,  Groundwater  mining, 
Water  demand.  Raw  water.  Water  reuse, 
Wastewater  renovation.  Reservoirs,  Potable  water, 
'Cape  Town,  South  Africa. 

The  Cape  Town  water  treatment  plant  at  Black- 
heath  is  described.  The  plant  treats  the  City  Coun- 
cil's allocation  of  raw  water  from  the  Riversonder- 
end/Berg/Eerste  Rivers  (RSE)  water  augmenta- 
tion scheme.  All  of  the  waterworks  were  designed 
by  the  City  Engineer's  Department.  The  method 
of  treatment  used  depends  on  the  quality  of  the 
raw  water.  Standard  procedures  include  horizontal 
flow  settling  followed  by  downward-flow  rapid 
sand  filtration.  Pipelines  leading  to  the  Blackheath 
plant  connect  to  the  Stellenbosch  part  of  the  tunnel 
system  and  to  a  pretreatment  facility  at  Wemmer- 
shoek.  Supplies  from  the  RSE  scheme  are  project- 
ed to  meet  the  urban  water  demands  of  the  West- 
em  Cape  until  1987-88.  Lack  of  funding  has  post- 
poned work  on  a  reservoir  at  the  Blackheath  facili- 
ty. Recycling  of  purified  waste  water  and  ground- 
water pumping  are  being  studied  as  alternate  sup- 
plies of  water.  (Geiger-FRC) 
W8 1-05644 


water  supply  systems  should  be  that  of  supplying 
water  to  the  greatest  number  of  people  with  opti- 
mal use  of  funds.  The  design  should  be  realistic  and 
adequate  for  the  intended  service,  relying  on  mate- 
rials and  equipment  manufactured  or  available  lo- 
cally and  matched  to  the  skill  level  of  available 
operating  and  maintenance  personnel.  Slow  sand 
filtration  has  many  advantages  for  villages  and 
small  towns  in  that  it  provides  a  single-step  treat- 
ment for  raw  water  with  low  turbidity,  has  low 
operating  costs,  and  is  reliable.  Basic  design  con- 
siderations are  discussed,  including  evaluation  of 
population  and  per  capita  supply,  rate  of  filtration, 
continuous  versus  intermittent  operation,  number 
of  filter  beds,  filter  shape  and  plant  layout,  depth  of 
filter  box,  and  choice  of  filter  sand  and  gravel.  If 
optimal  filter  dimensions  are  used,  the  number  of 
filters  can  be  increased  at  almost  no  extra  cost  so  as 
to  achieve  flexibility  and  reliability  in  operation.  A 
model  for  filter  costs  is  discussed.  Application  of 
the  model  indicates  that  there  is  no  econoiny  of 
scale  when  constructing  slow  sand  filter  facilities. 
It  is  recommended  that  national  strategies  for 
water  supply  development  should  provide  for 
system  expansions  at  intervals  of  about  10  years 
rather  than  to  plan  construction  of  large  initial 
plants  which  contain  treatment  capacity  which 
will  not  be  needed  for  10  or  20  years.  Possibilities 
for  reducing  the  costs  of  developing  safe  water 
supplies  which  could  be  investigated  include  stand- 
ardization of  the  design  of  systems  to  include  only 
a  small  number  of  model  capacity  and  layout  de- 
signs, from  which  villages  would  select  the  most 
suitable  model,  and  prefabrication  of  components. 
(CarroU-FRC) 
W81-05654 


ARDINGLY  RESERVOIR  AND  ASSOUATED 
WORKS, 

For  primary  bibliographic  entry  see  Field  8A. 
W81-05661 


LATEST  TECHNOLOGY  FOR  CHEAM  WA- 
TERWORKS. 

Water  Services,  Vol  84,  No  1009,  p  157-158,  160. 
March,  1980.  5  Fig. 

Descriptors:  'Water  treatment  facilities,  'Water 
softening,  'Telemetry,  Ion  exchange.  Water  distri- 
bution. Control  systems,  Water  treatment. 

The  Sutton  District  Water  Company  has  built  a 
new  waterworks  at  Cheam.  This  plant  uses  modern 
technology  to  soften  and  treat  water  at  the  rate  of 
90  million  liters  per  day.  Water  is  chlorinated  at  1 
mg  per  liter  residual  as  it  leaves  the  boreholes  in 
the  chalk.  After  ample  contact  time  chlorine  is 
reduced  to  0.2  mg  per  liter  by  S02  addition.  Water 
with  an  average  hardness  of  290  mg  per  liters  is 
reduced  to  125  mg  per  liter  by  dealkalization.  Ca 
and  Mg  are  adsorbed  by  ion  exchange  resins, 
which  release  hydrogen  ions.  Bicarbonates  are  re- 
moved as  C02  in  the  aeration  towers.  A  telemetry 
control  room  monitors  operation  of  boreholes, 
pumping  stations,  and  reservoirs.  It  consists  of  a 
central  computer  and  19  remote  terminal  units. 
This  system  has  eliminated  most  manual  checking 
and  has  cut  down  requirements  for  night  and 
weekend  staff  (Cassar-FRC) 
W8 1-05673 


Water  Quality  Control— Group  5G 

have  the  general  formula  Na20.xSi02,  where  x  = 
the  mole  ratio  of  silica  to  sodium  oxide.  An  x  value 
of  3.3  is  recommended  for  waters  of  pH  greater 
than  7;  a  value  of  2  for  waters  below  pH  7. 
Silicates  work  only  in  the  presence  of  oxygen, 
forming  a  protective  gel  over  the  surface,  and  are 
especially  useful  in  badly  corroded  and  tuberculat- 
ed  pipes.  Initial  dosage  is  8-16  mg  per  liter  as  Si02. 
Polyphosphates  complex  with  metal  ions  and  form 
a  film.  This  material  is  not  effective  in  stagnant 
areas.  An  initial  dose  is  15  mg  per  liter,  later 
reduced  to  1-5  mg  per  liter.  The  effect  of  pH 
correction  may  be  negligible  in  hard  groundwaters 
and  soft  upland  sources,  but  worth  a  try  on  inter- 
mediate lowland  surface  supplies.  Discolored 
water  may  have  many  causes  other  than  corrosion; 
therefore,  inhibitors  are  not  an  automatic  cure  for 
this  problem.  Each  system  behaves  individually. 
Several  successful  case  histories  are  reported. 
(Cassar-FRC) 
W8 1-05678 
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EFFECT  OF  OXIDATION  OF  SOIL  ORGANIC 
MATTER  ON  WATER  QUALITY:  ROLE  OF 
NITRIFICATION  AND  DENITRinCATION, 

Florida  Univ.,  Gainesville.  Water  Resources  Re- 
search Center. 
R.  L.  Tate,  and  R.  E.  Terry. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82- 103946, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Publication  No  55,  1981.  84  p,  9  Fig,  23  Tab,  76 
Ref 

Descriptors:  Nitrogen,  Histosols,  'Denitrification, 
'Nitrification,  Saturated  soils,  Subsidence,  'Organ- 
ic soils,  'Oxidation,  'Water  quality.  Soil  proper- 
ties, 'Florida. 

Since  mineral  nitrogen  produced  in  Histosols  has  a 
significant  effect  on  regional  water  quality,  nitrifi- 
cation and  denitrification  and  the  effect  of  the 
physical  and  chemical  environment  on  these  reac- 
tions were  studied  in  Pahokee  muck,  a  drained 
Histosol.  Highest  potential  denitrification  rates 
were  detected  in  cultivated  fields.  These  rates  were 
about  3-fold  that  of  a  soil  from  a  fallow  field. 
Nitrite  accumulated  in  low  concentrations  in  the 
soils  as  a  result  of  denitrification.  Denitrification 
was  limited  by  carbon  in  uncultivated  soils,  but  not 
in  the  soils  from  the  sugarcane  or  grass  fields. 
Oxygen  was  limiting  to  denitrification  in  drained 
soils  since  during  flooding  the  denitrification  ca- 
pacity and  denitrifier  populations  increased,  while 
soil  nitrate  levels  decreased  about  80  percent.  Al- 
though large  populations  of  heterotrophic  nitrifiers 
were  found  in  Pahokee  muck,  studies  of  population 
densities  and  changes  in  soil  that  had  been  heated 
to  kill  the  nitrifiers  but  not  the  heterotrophs  dem- 
onstrated that  autotrophic  nitrifiers  were  the  sole 
population  responsible  for  nitrification. 
W8 1-05354 


LAND  USE  SHIFTS  AND  A  QUALITY  ENVI- 
RONMENT, 

Soil  Conservation  Service,  Washington  DC. 

For  primary   bibliographic   entry   see   Field   4D. 

W81-05356 


SLOW  SAND  FILTER  DESIGN  AND  CON- 
STRUCTION IN  DEVELOPING  COUNTRIES, 

National  Environmental  Engineering  Inst.,  Nagpur 
(India).  Water  Engineering  Div. 
R.  Paramasivam,  V.  A.  Mhaisalkar,  and  P.  M. 
Berthouex. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  178-185,  April,  1981.  3  Fig,  5 
Tab,  6  Ref 

Descriptors:  'Developing  countries,  'Sand  filters, 
'Water  treatment  facilities,  Rural  areas.  Municipal 
water.  Water  treatment.  Facility  design.  Design 
criteria.  Economic  aspects.  Cost  analysis.  Filtra- 
tion, Planning. 

In  developing  countries  where  financial  resources 
are  strained  by  numerous  competing  demands,  the 
major  consideration  in  the  planning  and  design  of 


CORROSION  INHIBITORS  IN  DISTRIBU- 
TION SYSTEMS, 

Water  Research  Centre,  Marlow  (England). 

R.  G.  Ainsworth. 

Water  Services,  Vol  84,  No  1009,  p  145-148,  154. 

March,  1980.  2  Fig,  14  Ref 

Descriptors:  'Corrosion  control,  'Color  removal, 
'Inhibitors,  Water  distribution.  Water  mains. 
Pipes,  Silicates,  Phosphates,  Potable  water.  Iron. 

In  distribution  systems  corrosion  inhibitors  are 
used  to  improve  the  water  quality,  rather  than  to 
prolong  the  life  of  the  pipes.  An  inhibitor  for  a 
potable  water  supply  must  not  cause  a  short  or 
long  term  health  hazard.  In  addition,  it  should  be 
cheap,  easy  to  handle,  easy  to  dose,  and  effective. 
Sodium  silicates,  sodium  polyphosphates,  and  pH 
correction  satisfy  these  conditions.  Sodium  silicates 


THE  ROLE  OF  CONSERVATION  DISTRICTS 
IN  URBAN  EROSION  AND  SEDIMENT  CON- 
TROL, .     . 

National   Association   of  Conservation   Districts, 

Harper,  KS. 

For   primary   bibliographic   entry   see   Field   4U. 

W81-05357 

PRESENT  URBAN  EROSION  CONTROL 
TECHNIQUES, 

Soil  Conservation  Service,  Washington,  DC.  Engi- 
neering Div. 

For  primary  bibliographic  entry  see  Field  4D. 
W8 1-05360 


RETENTION    BASINS    FOR    CONTROL    OF 
URBAN  STORMWATER  QUALITY, 
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Group  5G — Water  Quality  Control 

Southeast  Michigan  Council  of  Governments,  De- 
troit. 

R.  P.  Akeley. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  69-78,  3  Fig,  6  Tab. 

Descriptors:  •Settling  basins,  *Urban  runoff, 
*Storm  runoff,  *Water  quality  control,  Precipita- 
tion, Suspended  solids.  Nutrients,  Heavy  metals, 
Cost  analysis,  Oakland  County,  Michigan. 

The  Southeast  Michigan  Council  of  Governments 
(SEMCOG)  has  investigated  a  number  of  methods 
for  the  control  of  urban  stormwater  pollution  and 
is  currently  evaluating  the  effectiveness  of  storm- 
water  retention  basins  for  control  of  runoff  water 
quality  from  subdivisions  and  commercial/light  in- 
dustrial development  in  Oakland  County,  Michi- 
gan. Three  residential  and  three  commercial/light 
industrial  catchments  will  be  sampled  over  a  two 
year  period.  Snowmelt  and  rain  runoff  quality, 
quality  and  quantity  of  discharge,  precipitation  in- 
tensities and  accumulations  at  10-15  min  intervals, 
particle  size  distribution  of  solids  in  influent  and 
effluent  of  the  basins,  and  the  quality  of  the  residu- 
al materials  removed  in  the  basin  will  be  assessed. 
Prior  research  has  shown  that  a  large  percentage 
of  suspended  solids  and  nutrients,  especially  phos- 
phorus, and  heavy  metals  are  removed  by  reten- 
tion basins,  with  the  amounts  depending  on  parti- 
cle size.  At  the  end  of  the  project  it  is  expected 
that  reliable  data  will  be  available  to  determine  the 
cost-effectiveness  of  a  decentralized  stormwater 
quality  control  system  that  is  built  into  the  devel- 
opment process.  (Brambley-SRC) 
W8 1-05361 


METHODS  FOR  CONTROLLING  EROSION 
AND  SEDIMENTATION  FROM  RESIDENTIAL 
CONSTRUCTION  ACTIVITIES, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 
B.  B.  Hagman,  J.  G.  Konrad,  and  F.  W.  Madison. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  99-105,  1  Tab. 

Descriptors:  *Erosion  control,  *Sediment  control, 
•Construction,  *Urbanization,  Sediment  transport. 
Planning,  Drainage,  Land  use.  Environmental  ef- 
fects. Water  pollution  control,  Nonpoint  pollution 
sources,  'Wisconsin. 

Land  development  for  residential  uses  can  cause 
sediment  to  be  transported  into  waterways  but 
preventive  measures  are  available  which  help  to 
reduce  sediment  loss.  An  investigation  of  two  de- 
velopments in  Wisconsin  examined  the  use  of  on- 
site  measures  before  and  after  plat  development. 
Before  plat  development,  site  selection  and  plan- 
ning is  the  major  factor  in  sediment  and  erosion 
control.  By  choosing  an  area  with  suitable  soil, 
grade,  and  water  table,  and  designing  the  plat  with 
reference  to  natural  drainage  and  vegetation,  land 
disturbance  can  be  kept  to  a  minimum,  with  corre- 
sponding reductions  in  cost  and  sediment.  Control 
measures  such  as  minimal  soil  disturbance,  protec- 
tion of  exposed  soil,  and  use  of  porous  pavement 
and  protective  buffers  can  reduce  erosion  during 
plat  development.  During  construction,  sediment 
can  be  controlled  by  limiting  exposed  and  unpro- 
tected soil,  placing  mounds  of  soil  far  from  streets, 
limiting  vehicle  access  to  lots,  and  directing  water 
flow  into  protected  areas.  Some  of  these  measures 
cost  money,  others  require  only  planning.  Controls 
may  be  made  mandatory  by  legislation,  but  effec- 
tive control  depends  on  education  on  the  problem, 
information  on  solutions,  development  of  design 
standards  and  specifications,  and  the  cooperation 
of  all  interested  parties.  (Brambley-SRC) 
W8 1-05364 


EROSION  CONTROL  AND  STORM  WATER 
MANAGEMENT  FOR  URBAN  SOIL  SEDI- 
MENT POLLUTION  ABATEMENT,  A  WORK- 
ABLE OHIO  STANDARD, 

Ohio  Dept.  of  Natural  Resources,  Columbus. 

For  primary   bibliographic  entry  see   Field  4D. 

W8 1-05371 


OIL  SPILL  RECOVERY  METHOD  AND  APPA- 
RATUS, 

L.  M.  Meneghetti,  and  H.  A.  Cain. 
U.S.  Patent  No  4,226,711,  6  p,  5  Fig,  8  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  1,  p  251.  October  7,  1980. 

Descriptors:  'Patents,  *Oil  spills,  *Oil  pollution, 
•Water  quality  control,  Equipment,  Absorption, 
Clays,  *Oil  recovery. 

The  recovery  of  oil  in  an  oil  spill  on  water  is 
achieved  by  a  medium  which  not  only  absorbs  the 
oil  but  causes  it  to  become  heavy  and  lose  its 
buoyancy  in  relation  to  water  so  it  can  be  made  to 
sink.  The  apparatus  effects  the  deposit  of  the 
medium  upon  the  oil  and  collects  the  sinking  oil 
below  the  surface  before  it  attaches  itself  to  the 
bottom.  The  oil  treating  medium  or  agent  com- 
prises a  dry  clay  and  a  ballasting  flux  which  to- 
gether function  to  separate  oil  from  water  and 
renders  the  oil  capable  of  being  captured  in  a 
collecting  container.  The  apparatus  consists  of  a 
floating  structure  which  carries  a  dispensing  unit 
for  the  mixed  clay  and  its  ballast,  as  well  as  a 
submerged  recovery  unit  which  functions  with  the 
dispensing  unit  to  collect  and  contain  the  sinking 
oil.  The  floating  structure  may  be  self  propelled. 
(Sinha-OEIS) 
W8 1-05424 


TREATING  DEVICE  FOR  LARGE  BODIES  OP 
WATER, 

R.  B.  Woltman. 

U.S.  Patent  No  4,226,719,  7  p,  5  Fig,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  1,  p  253.  October  7,  1980. 

Descriptors:  'Patents,  'Lakes,  'Water  treatment, 
'Water  quality  control.  Aeration,  Turbulence, 
Equipment,  Chemical  reactions.  Water  circulation, 
'Eutrophication  control. 

A  device  simultaneously  aerates  and  chemically 
treats  lakes  to  prevent  or  retard  the  process  of 
eutrophication.  The  device  has  a  venturi  outlet 
passage  for  the  discharge  of  a  pressurized  stream  of 
water  and  a  venturi  inlet  chamber  spaced  up- 
stream, as  well  as  a  mixing  chamber  in  which  air 
and  treating  chemicals  can  be  turbulently  ingested 
into  the  stream.  The  device  is  positioned  underwat- 
er for  use  with  open  line  extending  from  the 
mixing  chamber  to  a  point  above  the  water  surface. 
A  nozzle  is  attached  to  the  venturi  outlet  passage. 
This  nozzle  has  a  pair  of  side  openings  to  draw 
water  into  the  stream  passing  through  the  outlet 
passage  to  give  the  stream  greater  density  and 
turbulence  as  it  leaves  the  nozzle.  Also,  the  venturi 
outlet  passage  has  three  communicating  chambers 
with  walls  shaped  to  create  turbulence  in  the 
stream  even  before  it  reaches  the  nozzle.  To  oper- 
ate the  device,  pressurized  water  is  pumped  into 
the  venturi  inlet  chamber  to  create  a  partial 
vacuum  in  the  mixing  chamber  that  sucks  air  into 
that  chamber  through  the  line  connecting  it  with 
the  atmosphere.  A  treating  chemical  such  as 
copper  sulfate  can  be  charged  into  the  open  upper 
end  of  the  line  for  ingestion  in  the  stream  of  water 
passing  through  the  device  at  the  same  time  as  air 
is  being  sucked  through  the  line.  (Sinha-OEIS) 
W8 1-05427 


REMOVING  OIL  FROM  WASTE  WATER 
WITH  SULFUR, 

Amoco  Production  Co.,  Tulsa,  OK.  (Assignee). 
L.  W.  Jones. 

U.S.  Patent  No  4,226,722,  9  p,  6  Fig,  4  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  1,  p  254.  October  7,  1980. 

Descriptors:  'Patents,  'Water  pollution  treatment, 
•Water  pollution  control.  Water  quality  control. 


Separation  techniques,  'Oily  water.  Oil  pollution, 
•Sulfur,  Coalescence. 

A  method  of  removing  dispersed  oil  from  water  by 
contacting  the  oily  water  with  sulfur  to  cause  the 
oil  to  coalesce  or  agglomerate  is  described.  In  a 
preferred  embodiment,  the  water  containing  the 
dispersed  oil  is  flowed  through  a  bed  of  granular 
media  of  granular  sulfur  or  sulfur  coated  sand, 
which  presents  a  surface  area  of  solid  phase  sulfur 
to  coalesce  the  dispersed  oil.  The  coalesced  oil  is 
then  separated  from  the  water.  In  another  embodi- 
ment, a  sulfur  slurry  is  mixed  with  the  oily  water 
to  cause  the  oil  to  coagulate  with  the  sulfur.  A 
separator,  such  as  a  cyclone  separator,  separates 
the  coagulate  from  the  water.  (Sinha-OEIS) 
W8 1-05429 


STREAM  REAERATION  BY  VELZ  METHOD, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Civil 
Engineering. 
R.  J.  Heggen. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  283-287,  February, 
1981.  2  Fig,  1  Tab,  11  Ref 

Descriptors:  'Mathematical  models,  'Instream  aer- 
ation, •Algorithms,  Computer  models,  •Aeration, 
Dissolved  oxygen.  Mathematical  studies,  Willam- 
ette River. 

The  model  of  Clarence  Velz  was  used  to  success- 
fully predict  atmospheric  reaeration  over  a  river's 
entire  length.  A  direct  solution  for  the  Velz  algo- 
rithm is  presented,  and  the  model  is  transformed  to 
a  K2-equivalent  (the  conventional  reaeration  coef- 
ficient) reaeration  estimate  for  the  Willamette 
River.  The  Velz  methodology  was  more  successful 
than  K2-based  modeling.  The  direct  solution  of  the 
method  is  computationally  superior  to  the  original 
tabular  and  graphical  trial  and  error  steps.  The 
Velz  algorithm  for  dissolved  oxygen  modeling 
should  be  employed  for  regime-varied  rivers 
where  K2  formulation  does  not  appear  to  be  con- 
sistent or  satisfactory.  For  the  Willamette,  load- 
ings, temperature,  and  hydraulic  dimensions  were 
required  for  296  reaches.  The  success  of  the  Velz 
algorithm  is  due  in  a  large  part  to  the  use  of  such 
short  reach  regimes  and  the  fact  that  it  distin- 
guishes between  normal  and  tidal  regimes.  (Small- 
FRC) 
W8 1-05523 


EFFECTIVENESS  OF  VEGETATED  BUFFER 
STRIPS  IN  CONTROLLING  POLLUTION 
FROM  FEEDLOT  RUNOFF, 

Science   and   Education   Administration,    Morris, 

MN.  North  Central  Soil  Conservation  Research 

Lab. 

R.  A.  Young,  T.  Huntrods,  and  W.  Anderson. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

483-487,  July/September,  1980.  3  Fig,  6  Tab,  17 

Ref 

Descriptors:  *Feedlot  runoff,  •Water  pollution 
control.  Cropland,  Agricultural  runoff.  Runoff, 
Animal  wastes,  Feedlot  wastes.  Barn  wastewater. 
Farm  wastes.  Absorption,  Feedlots,   'Vegetation 

effects. 

Different  management  techniques  were  examined 
for  control  of  discharge  of  pollutants  below  active 
feedlots.  The  ability  of  the  land  and  cropping 
practices  to  absorb  and  retain  pollutants  in  runoff 
from  livestock  feedlots  was  specifically  examined. 
Total  solids  and  dissolved  nutrients  in  runoff  were 
reduced  by  all  croppmg  treatments  examined.  As 
runoff  and  entrained  solids  passed  through  the 
vegetated  buffer  strips,  they  were  reduced  an  aver- 
age of  67  and  79%,  respectively.  Total  nitrogen  in 
runoff  was  reduced  84%,  total  ammonium-nitrogen 
63%,  total  phosphorus  83%,  and  phosphate-phos- 
phorus 76%.  However,  average  nitrate-nitrogen 
values  in  runoff  increased  about  9%  due  to  the  fact 
that  some  nitrate-nitrogen  was  picked  up  from  the 
sorghum-sundangrass  and  oat  plots.  Runoff  and 
entrained  solids  were  reduced  most  on  corn  plots. 
Solids  transported  in  runoff  from  corn  plots  were 
reduced  86%,  as  compared  with  66%  from  or- 
chardgrass,  82%  from  sorghum-sundangrass,  and 
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5%  from  oats.  The  larger  reductions  in  soil  and 
vater  losses  from  the  com  plots  may  have  been 
■aused  by  the  com  rows  retarding  runoff,  as  they 
vere  planted  across  the  slope.  Whenever  narrow 
ectangular  field  plots  are  tilled  and  planted  across 
lope  there  is  a  risk  of  overestimating  the  effective- 
less  of  the  treatment  in  reducing  soil  and  water 
osses  as  compared  with  treatment  effects  on  large 
iize  fields.  However,  even  taking  this  bias  into 
;onsideration,  the  reductions  seen  here  are  large. 
Baker-FRC) 
ivg  1-05565 

GROUNDWATER  CONTAMINATION  IN  CON- 
NECTICUT, ^    ^ 

Connecticut  Dept.  of  Health,  Hartford. 

For  primary  bibliographic  entry  see  Field  5B. 

W81-05613 

IMPROVING  THE  DEVELOPMENT  OF 
WATER  QUALITY  STANDARDS, 

For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05623 

WATER  POLLUTION  CONTROL  BY  AGREE- 
MENT: THE  FRENCH  SYSTEM  OF  CON- 
TRACTS. 

Ottawa  Univ.  (Ontario).  ■  ,^  .^ 

For  primary  bibliographic  entry  see  Field  6E. 
W81-05630 

THE  IMPORTANCE  OF  FLOW  MEASURE- 
MENT, ,,     ,     ^, 

Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  7B. 
W81-05633 

WHO  ACTIVITIES  RELATING  TO  RIVER 
POLLUTION  IN  EUROPE, 

World  Health  Organization,  Copenhagen  (Den- 
mark). 

J.  I.  Waddington. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
3,  p  122,  124-126,  March,  1980.  5  Ref. 

Descriptors:  'World  Health  Organization,  'Rivers, 
•Water  quality.  Water  pollution  control,  'Europe, 
Industrial  wastes.  International  agencies.  Environ- 
mental impact. 

The  World  Health  Organization  regional  office  for 
Europe  in  Copenhagen  is  concerned  with  the  envi- 
ronmental health  priorities  of  an  industrialized  so- 
ciety. The  environmental  pollution  unit  has  a  wide 
range  of  water  pollution  projects  underway  in 
cooperation  with  individual  governments  and  on 
an  intercountry  basis.  A  three-volume  manual  was 
published  in  1979,  covering  analysis  of  polluted 
waters.  The  toxicity  unit  is  involved  with  chemical 
hazards  to  man  from  all  routes  including  water. 
The  environmental  health  services  unit  assists  gov- 
emments  in  water  pollution  control  services. 
Among  the  many  concerns  of  the  WHO  are  devel- 
opment of  international  conventions  for  control  of 
pollution  in  coastal  waters  and  rivers  such  as  the 
Danube.  River  pollution  control  projects  are  being 
carried  out  in  many  countries:  Czechoslovakia, 
organic  and  industrial  wastes:  Greece,  environ- 
mental impact  of  a  proposed  water  transfer;  Hun- 
gary, model  development  for  the  Danube  at  Buda- 
pest; Malta,  recharging  of  aquifers  with  sewage 
effluents;  Morocco,  eutrophication  of  a  new  public 
water  supply  reservoir;  Poland,  industrial  and 
saline  wastes;  Romania,  waste  treatment;  Spain, 
waste  treatment  and  river  pollution  monitoring; 
Turkey,  river  water  quality  standards;  and  Yugo- 
slavia, industrial  pollution  and  river  regulation. 
(Cassar-FRC) 
W81-05637 


BATTLING  FOR--AND  AGAINST--WATER, 

L.  Freeman. 

Water,  No  35,  p  16-18,  November,  1980. 

Descriptors:  'Netherlands,  'Water  supply  devel- 
opment, 'Water  quality  management.  Ground- 
water, Rivers,  Meuse  River,  Rhine  River,  Water 


pollution.  Municipal  water,  Waterschappen,  Pol- 
ders, Deltas,  Drainage,  Land  reclamation. 

The  Netherlands  consists  basically  of  the  deltas  of 
two  rivers,  the  Rhine  and  the  Meuse,  the  land  of 
which   has   been   reclaimed   for   use   by   humans 
through  a  complex  system  of  natural  and  artifical 
dikes.  Much  of  this  area  lies  below  sea  level.  The 
central  government  is  responsible  for  the  manage- 
ment of  water  in  major  rivers,  canals,  and  estuaries. 
The  provinces,   through  the   'waterscappen',   are 
responsible  for  the  'polders',  which  are  land  below 
sea  level.   Municipalities  are  responsible  for  the 
domestic  water  supply.   Waterschappen  are  also 
responsible  for  sewage  disposal,  which  can  be  ac- 
complished by  flushing  wastewater  through  the 
polders  and  then  pumping  it  into  the  perimeter 
canals  which  serves  as  storage  basins.  Water  from 
the  canals  can  be  used  for  public  supply  after 
further  treatment  by  the  municipal  water  compa- 
nies. About  65  percent  of  the  current  water  supply 
is  abstracted  from  groundwater  sources,  which  are 
abundant  in  the  eastern  and  southern  parts  of  the 
country.  Surface  water  comes  from  the  Rhine  and 
the  Meuse.  Since  the  Meuse  is  a  rain-fed  river, 
storage  basins  are  needed  for  drought  penods.  The 
Rhine,  on  the  other  hand,  is  seriously  polluted  and 
its  water  requires  sophisticated  treatment  prior  to 
acceptance  into  the  public  distribution  system.  An 
international  group  of  water  managers  is  currently 
working  to  improve  the  quality  of  water  m  the 
Rhine,  mostly  through  emphasis  on  the  treatment 
of  wastewater  prior  to  discharge  to  the  river.  Over 
99  percent  of  the  population  of  the  Netherlands 
lives    in    residences    connected    to    public    water 
supply   systems.    Water   demand    is   expected   to 
double  by   the   year  2000.   While   much  of  this 
increase  is  expected  to  come  from  increased  use  of 
groundwater,  more  water  will  also  be  needed  from 
the  rivers.  Although  many  water  managers  support 
the  idea  of  merging  water  supply  and  wastewater 
management  through  amalgamation  of  the  water 
companies  and  the  waterschappen,  the  Dutch  gov- 
ernment is  not  yet  supportive  of  this  development. 
(Carroll-FRC) 
W81-05688 

6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 

THE  USE  OF  SOILS  INFORMATION  IN  THE 
PLANNING  PROCESS:  PROBLEMS  AND 
PROSPECTS 

Isberg,  Riesenberg,  Chelseth  and  Associates,  Inc., 
Minneapolis,  MN. 

G.  C.  Isberg.  ,  „ 

Available  from  the  National  Techmcal  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In;  National  Conference  on  Urban  Erosion  and 
Sediment  Contfol:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  227-235. 

Descriptors:  'Soil  properties,  'Land  use,  'Plan- 
ning, 'Erosion  control.  Community  development. 
Regional  development,  Soil  erosion,  Water  quality 
control.  Wastewater  treatment.  Soil  types. 

Much  current  development,  whether  it  consists  of 
residential,  commercial  or  industrial  developments, 
continues  to  take  place  with  little  or  no  considera- 
tion of  the  effects  of  the  development  on  natural 
resources  and  vice  versa.  Problems  which  develop 
include  flooded  basements,  inoperative  private 
sewer  systems,  cracked  or  shifting  foundations,  soil 
erosion  leading  to  waterway  pollution,  and  damage 
to  buildings  and  highways.  Soils  information  can 
be  extremely  useful  in  both  the  planning  and  devel- 
opment process  in  order  to  minimize  costly  devel- 
opment problems  for  homeowners  as  well  as  local 
government  units.  The  soils  information  can  be 
used  in  a  variety  of  ways  in  the  total  planning  and 
development  process  ranging  from  simple  subdivi- 
sion to  serving  as  a  basis  for  rather  complex  com- 
prehensive plans  for  a  community  or  region.  The 
following  are  some  recommendations  for  encour- 
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aging  the  use  of  soils  information  in  the  planning 
process:  improved  communication  between  the  soil 
scientists  and  those  involved  in  the  planning  and 
development  process;  development  of  additional 
and  more  exacting  soils  standards;  and  the  devel- 
opment of  incentive  programs  at  the  federal  or 
state  level.  (Moore-SRC) 
W81-05377 

MULTIJURISDICTIONAL  STORMWATER 

MANAGEMEIST:  THE  FOUR  MILE  RUN  WA- 
TERSHED PROGRAM,  .    . 

Northern  Virginia  Planning  District  Commission, 

Falls  Church,  VA. 

For  primary  bibliographic  entry  see  Field  4A. 

W81-05382 

INVESTIGATION  OF  THE  HURST  COEFFI- 
aENT  AND  OPTIMIZATION  OF  ARMA 
MODELS  FOR  ANNUAL  RIVER  FLOWS, 

Purdue  Univ.,   Layfayette,   IN.   School  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  hield  lb. 

W81-05437 

GROUNDWATER  RESOURCES  OF  KWAJA- 
LEIN  ISLAND,  MARSHALL  ISLANDS, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

For  primary  bibliographic  entry  see  Held  It. 
W8 1-05442 

NUMERICAL  ANALYSIS  OF  FLOW  IN  SEDI- 
MENTATION BASINS,  ,  ^     ,  T. 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Civil  Engi- 
neering. 

D.  R.  Schamber,  and  B.  E.  Larock. 
Journal  of  the  Hydraulics  Division,  Proceedings  ot 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY5,  p  575-591,  May,  1981.  4  Fig,  28  Ref. 

Descriptors:  'Sedimentation  basins,  'Flow  veloc- 
ity Velocity,  Flow,  Flow  characteristics.  Flow 
measurement.  Wastewater  facilities.  Wastewater 
treatment,  'Model  studies.  Mathematical  models. 
Viscosity,  Physical  properties,  Eddies. 

A  numerical  model  is  described  which  predicts  the 
velocity  field  in  sedimentation  basins.  As  the  flow 
is  turbulent  within  large  basins  and  tanks,  determi- 
nation of  the  velocity  field  is  difficuh.  Point  veloci- 
ties within  the  basin  are  determined  by  the  finite 
element  solution  of  five  coupled,  nonlinear  partial 
differential  equations.  The  structure  of  the  turbu- 
lence is  represented  by  an  effective  or  'eddy'  vis- 
cosity model  which  depends  on  the  turbulent  ki- 
netic energy  and  its  rate  of  dissipation.  Once  the 
velocity  field  is  determined,  the  distnbution  of 
particle  concentration  throughout  the  basin  could 
be  obtained  by  solution  of  a  linear  convection- 
diffusion  equation.  The  computed  velocity  field 
clearly  indicates  the  existence  of  a  nonuniform 
recirculating  flow  pattern  within  the  basin.  This 
paper  has  shown  that  the  modeling  of  flow  in 
settling  basins  can  be  improved  in  several  ways  by 
additional  research.  (Baker-FRC) 
W81-05481 


RIVER  QUALITY  MODEL  FOR  URBAN 
STORMWATER  IMPACTS,  ,  ^     ,  ^ 

Duke  Univ.,  Durham,  NC.  Dept.  of  Civil  Engi- 
neering. .   „   T»  J 

M.  A.  Medina,  Jr.,  W.  C.  Huber,  J.  P.  Heaney,  and 

R  Field  „,  J  X.I 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
263-280,  March,  1981.  8  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Water  pollution  control,  'Urban 
runoff,  'Storm  water,  'Water  quality,  'Rivers, 
Urban  drainage.  Runoff,  Storm  runoff.  Combined 
sewers,  Hydrologic  models.  Wastewater  treatment. 
Model  studies,  Alternative  planning.  Planning, 
Computer  programs.  Mathematical  models.  Storm 
sewers. 

A  simplified  river  quality  model  was  developed  for 
preliminary  evaluation  of  the  impact  of  areawide 
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urban  wastewater  treatment  alternatives  on  receiv- 
ing water  quality.  The  model  simulates  the  stream 
response  to  separate  and  combined  effects  of  waste 
inputs  from  upstream  sources,  dry  weather  urban 
sources,  and  wet  weather  urban  sources.  The 
model  may  be  interfaced  with  other  hydrologic 
simulation  models  and  can  consider  a  large  number 
of  wastewater  inflow  combinations,  dry  weather 
flow  and  wet  weather  flow  treatment  rates,  and 
upstream  flow  conditions.  This  model,  referred  to 
as  Level  Ill-Receiving,  has  no  limitations  to  size  of 
catchment  or  number  of  storm  events.  An  applica- 
tion to  Des  Moines  during  1968  showed  that  wet 
weather  control  should  be  considered  after  a  sec- 
ondary treatment  technology  has  been  achieved  to 
control  dry  weather  wastewater  inputs.  (Cassar- 
FRC) 
W8 1 -05627 


SCALE-MODELLING     IN     SURFACE     AER- 
ATION SYSTEM  DEVELOPMENT, 

For  primary   bibliographic   entry  see   Field   5D. 
W8I-05679 


METHODS  USED  TO  PROVIDE  SERVICES  TO 
OUTLYING  MINE  TOWNSITES, 

G.  A.  Allen. 

Water  and  Pollution  Control,  Vol  118,  No  5,  p  18- 

19,  May,  1980.  I  Fig. 

Descriptors:  'Rural  areas,  'Municipal  wastewater, 
•Municipal  water,  Wastewater  treatment,  'Water 
supply.  Water  conveyance,  Water  treatment, 
Canada,  Economic  aspects.  Planning. 

The  location  of  most  producing  mines  in  Canada  in 
remote  northern  areas  has  led  to  the  development 
of  mine  townsites  to  attract  and  keep  trained  per- 
sonnel. The  provision  of  water  supplies  and 
sewage  disposal  systems  for  these  towns  can  pres- 
ent many  problems.  Costs  for  providing  these  serv.- 
ices  often  range  between  $20,000  and  $30,000  per 
lot.  The  availability  and  quality  of  ground  and 
surface  water  should  be  carefully  evaluated.  Sur- 
face water  generally  requires  treatment  by  filtra- 
tion followed  by  classification,  while  only  disinfec- 
tion is  generally  required  for  ground  water.  The 
quantity  of  water  needed  will  be  determined  by 
domestic,  commercial,  and  fire  protection  require- 
ments. Water  distribution  systems  generally  in- 
volve either  pumping  water  to  an  elevated  storage 
tank  or  continuous  pumping  from  an  on-grade 
storage  tank.  The  water  distribution  piping  in 
northern  townships  often  needs  to  be  constructed 
at  shallow  depths  above  the  frost  line  or  above 
grade.  Insulation  or  heat  tracing  may  be  required 
to  prevent  freezing.  Sewage  collection  systems  for 
these  towns  often  consist  of  pressure  collection 
systems  using  collector  pipelines  laid  insulated  at 
shallow  depths  or  placed  in  heated  above-ground 
utilidors.  Sewage  treatment  and/or  disposal  may 
consist  of  discharge  to  a  mine  tailings  area,  lagoon- 
ing,  or  treatment  in  a  package  sewage  treatment 
plant,  generally  the  rotating  biological  contactor 
or  extended  aeration  treatment.  (Carroll-FRC) 
W8 1-05682 


6B.  Evaluation  Process 


ARID  BASIN  MANAGEMENT  MODEL  WTTH 
CONCURRENT  QUALITY  AND  FLOW  CON- 
SIDERATIONS: PHASE  III, 

Nevada   Univ.    System,   Reno.   Water   Resources 

Center. 

J.  W.  Fordham,  R.  L.  Bateman,  A.  B. 

Cunningham,  and  T.  D.  Chiatovich. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB82-I03912, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Publication  No  42036,  1980.  169  p,  26  Fig,  16  Tab, 

38  Ref,  7  Append. 

Descriptors:  'Computer  models,  'Management 
planning,  'Water  quality,  'Wafer  resources  man- 
agement, Water  supply.  Operating  criteria.  Rivers, 
Climates,  'Nevada,  Truckee  River,  Carson  River. 

This  report  is  the  third  and  final  report  of  a  three- 
phase  research  project.  The  primary  objective  of 


the  overall  project  was  to  develop  an  inorganic 
water  quality-flow  management  model  in  which 
both  water  supply  and  quality  criteria  are  consid- 
ered in  the  development  of  operating  policy  and  to 
demonstrate  the  use  of  the  combined  model  in  a 
real-world  situation.  This  was  done  by  developing 
a  water  quality  model  for  the  Carson  River  for  use 
with  a  Truckee-Carson  management  model  and  an 
existing  Truckee  quality  model.  A  second  objec- 
tive of  the  research  was  projection  of  water  quality 
of  Carson  sub-basins  by  applying  predictive  tech- 
niques developed  on  the  Tahoe-Truckee  System.  A 
third  objective  was  to  examine  long  term  hydrol- 
ogy behavior,  making  use  of  such  climatic  indica- 
tors as  three  growth  (ring  widths).  The  report 
includes  a  report  on  the  first  three  phases,  as  well 
as  an  in-depth  review  and  analysis  of  the  study  area 
and  the  data  obtained.  The  26  figures  contained  in 
the  report  graphically  represent  the  data  and  sche- 
matically depict  two  river  systems  and  locations  of 
key  control  points.  Computer  programs  used  in 
data  analysis  are  included  in  the  appendices. 
W81-05351 


COST  EFFECTIVE  ANALYSIS  OF  CONSTRUC- 
TION EROSION  CONTROL  AND  IMPLICA- 
TIONS FOR  PLANNING  IN  SOUTHEASTERN 
WISCONSIN, 

Southeastern  Wisconsin  Regional  Planning  Com- 
mission, Waukesha. 

For  primary  bibliographic  entry  see  Field  4D. 
W8 1-05365 


ALLEN  CAMP  UNIT;  PIT  RIVER  DIVISION: 
CENTRAL  VALLEY  PROJECT,  CALIFORNIA. 

Water  and  Power  Resources  Services,  Sacramen- 
to, CA.  Mid-Pacific  Region. 

Concluding  Report,  May,  1981.  43  p,  8  Fig,  3  Tab, 
I  Append. 

Descriptors:  'Water  resources  development,  'Eco- 
nomic feasibility,  'Irrigation,  'Wildlife  manage- 
ment, 'Dams,  Flood  control.  Recreation,  Area  re- 
development, Multipurpose  reservoirs.  Water 
rights,  'California,  Cost-benefit  analysis,  Allen 
Camp  Dam. 

This  repon  on  the  Allen  Camp  Unit  of  the  Central 
Valley  Project  summarizes  information  on  the  plan 
for  development  of  the  water  resources  of  the 
upper  Pit  River  basin.  The  main  feature  of  the 
Allen  Camp  Unit  would  be  90,000  acre-foot  capac- 
ity Allen  Camp  Dam  and  Reservoir.  Flows  of  the 
Pit  River  would  be  stored  and  regulated  for  irriga- 
tion, and  fish  and  wildlife  development.  Other 
project  benefits  would  include  flood  control,  recre- 
ation, and  area  redevelopment.  Tlie  multiple-pur- 
pose plan  of  development  was  found  to  be  eco- 
nomically infeasible  under  present  planning  crite- 
ria. Irrigation  costs  exceed  benefits,  and  incidental 
flood  control  benefits  combined  with  fish  and  wild- 
life benefits  are  insufficient  to  justify  construction 
of  Allen  Camp  Dam.  It  is  possible  that  develop- 
ment of  the  Big  Valley  National  Wildlife  Refuge 
without  a  supplemental  water  supply  furnished  by 
Allen  Camp  Reservoir  could  be  justified.  TTie 
refuge  would  be  designed  to  maximize  use  of  the 
water  right  entitlements  of  the  refuge  lands  and 
surplus  flows  of  Ash  Creek.  (Moore-SRC) 
W8 1-05390 


ECONOMIC  IMPACTS  OF  IRRIGATION 
TECHNOLOGIES  IN  THE  SEVIER  RIVER 
BASIN, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  3F. 

W8 1-05439 


RELATIONSHIP  OF  DESIGN  CAPACFTY  TO 
EFFLUENT  QUALTTY, 

Northampton    County    Area    Community    Coll., 

Bethlehem,  PA. 

D.  E.  Heath. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2270-2275,  August,  1980.  4  Tab,  14 

Ref. 

Descriptors:  'Wastewater  treatment,  'Water  qual- 
ity, 'Environmental  effects.  Effluents,  Efficiencies, 


Planning,  Design,  Statistical  studies,  Wastewater 
facilities.  Economic  efficiency. 

A  statistical  investigation  was  performed  to  aid 
planners  in  assessing  the  net  environmental  impact 
of  wastewater  treatment  plant  centralization. 
Wastewater  effluents  from  29  treatment  plants  in 
New  York  and  New  Jersey  were  compared  in 
relation  to  the  design  capacities  of  the  plants,  using 
BOD  and  suspended  solids  as  parameters  of  water 
quality.  Statistical  analysis  showed  that  smaller 
plants  (less  than  30  mgd  capacity)  generally  pro- 
duced a  higher  quality  effluent  under  both  average 
and  extreme  conditions  and  had  less  environmental 
impact  than  the  larger  plants  (largest  considered  in 
this  survey,  310  mgd).  Groups  of  decentralized 
small  plants  may  have  an  environmental  advantage 
over  a  centralized  system.  This  fact  should  be 
considered  in  sewerage  planning  in  addition  to 
economic  efficiency  and  political  constraints. 
(Cassar-FRC) 
W8 1-05575 


COMBINED  SEWER  OVERFLOW  CONTROL- 
MARGINAL  BENEFIT  VERSUS  COST  ANALY- 
SIS 

CH2M/Hill,  Bellevue,  WA. 
D.  T.  Reynolds,  J.  L.  Butt,  and  J.  G.  Goetz. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  497-504,  April,  1981.  II  Fie,  1  Tab, 
3  Ref 

Descriptors:  'Combined  sewer  overflows,  'Storm 
runoff,  'Cost-benefit  analysis.  Overflow,  'Flow 
control,  Sewer  systems.  Marginal  costs,  Bremer- 
ton, Washington,  Water  pollution  control.  Alterna- 
tive planning,  Runoff,  Wastewater  treatment. 

The  marginal  benefits  versus  costs  are  used  as  a 
basis  for  selecting  an  alternative  for  reducing  fre- 
quency and  volume  of  combined  sewer  overflows. 
The  method  defines  each  combined  sewer  outflow 
location  as  a  node,  allowing  separate  consideration 
of  the  costs  involved  with  each  overflow  point.  A 
design  flow  capacity  based  on  the  design  rainfall 
intensity  is  established  for  each  node.  A  computer 
model  estimates  the  annual  frequency  and  volume 
of  overflow  at  each  node.  This  method  was  used  to 
develop  strategy  for  combined  sewer  outflow  con- 
trol in  Bremerton,  Washington,  population  35,000. 
Three  alternatives  were  evaluated  for  each  of  the 
overflow  points-transport  and  secondary  treat- 
ment, screening  and  disinfection,  and  storage  in 
reservoirs  at  each  overflow  point,  followed  by 
secondary  treatment.  Transport  and  treatment  was 
the  most  cost  effective  method  for  most  modes. 
Screening  and  disinfection  was  cost  effective  at 
one  node.  Storage  was  not  cost  effective  at  any 
node.  At  a  cost  of  $3.1  million  (a  23%  increase  in 
capital  costs)  92%  control  was  achieved.  For 
100%  elimination  of  overflows,  $6.6  million  would 
be  required.  (Cassar-FRC) 
W81-05619 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


NON-MARKET  VALUATION  OF  WATER  IN 
RESIDENTIAL  USES, 

Florida     Univ.,     Gainesville.     Water     Resources 

Center. 

K.  C.  Lewis,  and  R.  R.  Carriker. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB82-103953, 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 

Publication  No  57,  1981.  94  p,  5  Fig,  11  Tab,  72 

Ref 

Descriptors:  Water  resources  planning,  'Compre- 
hensive planning,  'Water  resources  development, 
'Water  supply  systems,  'Pricing,  'Residential 
water  use.  Water  demand.  Water  management. 

Increases  in  water  demands  were  historically  met 
through  the  augmentation  of  water  supply  facili- 
ties. However,  the  most  easily  developed  water 
sources  have  already  been  tapped,  and  water  pollu- 
tion adds  to  the  cost  of  developing  some  wafer 
sources.  Given  the  increased  cost  and  difficulty  of 
water  supply   augmentation,   more   attention   has 
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been  given  recently  to  demand  management.  This 
requires  the  assigning  of  priorities  to  water  uses, 
and  the  subsequent  fulfillment  of  only  the  most 
highly  valued  needs.  In  1978  the  U.  S.  National 
Water  Commission  directed  that  the  most  highly 
valued  needs  be  determined  through  the  concept 
of  consumers'  willingness  to  pay  for  publicly  sup- 
plied water.  This  research  is  designed  to  test  the 
use  of  a  non-market  valuation  technique  to  assess 
the  residential  consumers'  willingness  to  pay  for 
household  water.  It  was  hypothesized  that  the 
willingness  to  pay  would  be  dependent  upon  a 
consumer's  income,  family  size,  the  amount  of 
water  used,  the  presence  of  a  well,  and  also  upon 
variables  representing  a  consumer's  beliefs  and  atti- 
tudes concerning  local  water  scarcity  and  conser- 
vation. Results  indicated  that  indeed  most  of  these 
variables  did  play  a  role  in  the  formulation  of  a 
willingness  to  pay  for  residential  water.  Some  in- 
consistencies in  results,  however,  indicate  that 
more  research  is  required  before  non-market  valua- 
tion techniques  can  be  applied  with  confidence  to 
residential  water  demand  analysis. 
W81-05355 

URBAN  PROVISIONS  OF  THE  MINNESOTA 
COST-SHARE  PROGRAM, 

Soil  and  Water  Conservation  Board,  St.  Paul,  MN. 
For  primary  bibliographic  entry  see  Field  6E. 
W81-05380 

COSTS  FOR  MANAGING  A  CONSTRUCTION 
SITE  RUNOFF  CONTROL  PROGRAM, 

CH2M/Hill,  Inc.,  Boise,  ID. 
M.  L.  Zimmerman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In;  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  259-266,  2  Tab. 

Descriptors:  *Water  pollution  control,  'Urban 
runoff,  'Construction,  *Runoff,  *Costs,  Sediment 
control,  Watershed  management,  Administrative 
agencies,  Operating  costs,  Erosion  control. 

Because  of  the  lack  of  cost  data  for  administrative 
or  managemem  functions  for  construction  site 
runoff  pollution  control  programs,  a  survey  was 
made  of  programs  currently  operating  in  the  coun- 
try. State,  county  and  city  officials  involved  with 
sediment  and  erosion  control  programs  were  inter- 
viewed, and  adequate  data  for  interpretation  was 
obtained  from  18  programs.  The  total  number  of 
plan  reviewers  plus  site  inspectors  associated  with 
an  individual  program  ranged  from  1  to  13.  All  but 
two  of  the  programs  shared  their  clerical  staff  with 
other  departments,  and  most  of  the  reviewers  and 
inspectors  spent  only  part  of  their  time  on  the 
runoff  control  program.  Inspections  per  construc- 
tion project  ranged  from  2  to  10.  About  90%  of  the 
program  violations  could  be  handled  out  of  court 
by  working  with  the  developer.  A  unit  cost  of  $85 
to  $150  per  acre  was  estimated  based  on  the  survey 
data.  This  range  in  cost  per  acre  can  be  used  to 
estimate  the  cost  for  a  proposed  control  program  if 
the  acres  to  be  developed  can  be  projected. 
(Moore-SRC) 
W81-05381 


GROUNDWATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  CENTRAL  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1980, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
J.  D.  Hudson. 

New  Mexico  State  Engineer  Map  LC-23,  1981.  1 
Sheet. 

Descriptors:  *Maps,  'Groundwater,  'Water  level, 
'Taxes,  Irrigation  water.  Water  loss.  Groundwater 
depletion,  'New  Mexico,  Central  Lea  County,  In- 
ternal Revenue  Service. 

Map  at  the  scale  of  1/2-inch  per  mile  shows  areas 
in  central  Lea  County,  N.  Mex.,  where  values  of 


water  level,  in  feet,  have  been  assigned  for  the  year 
1980.  This  map  has  been  prepared  cooperatively 
by  the  New  Mexico  State  Engineer  and  the  U.S. 
Geological  Survey.  It  is  a  guideline  map,  approved 
by  the  U.S.  Internal  Revenue  Service,  to  be  used 
by  landowners  in  irrigated  areas  of  Lea  County  to 
calculate  water-depletion  losses  for  income  tax 
purposes.  (USGS) 
W81-05399 

GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  NORTHERN  LEA  COUNTY,  NEW 
MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1980, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
J.  D.  Hudson. 

New  Mexico  State  Engineer  Map  LN-23,  1981.  1 
Sheet. 

Descriptors:  'Maps,  'Groundwater,  'Water  level, 
'Taxes,  Irrigation  water.  Water  loss.  Groundwater 
depletion,  'New  Mexico,  Lea  County,  Internal 
Revenue  Service. 

Map  at  the  scale  of  1/2-inch  per  mile  shows  areas 
in  northern  Lea  County,  N.  Mex.,  where  values  of 
water  level,  in  feet,  have  been  assigned  for  the  year 
1980.  This  map  has  been  prepared  cooperatively 
by  the  New  Mexico  State  Engineer  and  the  U.S. 
Geological  Survey.  It  is  a  guideline  map,  approved 
by  the  U.S.  Internal  Revenue  Service,  to  be  used 
by  landowners  in  irrigated  areas  of  Lea  County  to 
calculate  water-depletion  losses  for  income  tax 
purposes.  (USGS) 
W8 1-05400 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  A  PART  OF  CURRY  COUNTY, 
NEW  MEXICO,  BY  U.S.  INTERNAL  REVENUE 
SERVICE  FOR  CALENDAR  YEAR  1980, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
J.  D.  Hudson. 

New  Mexico  State  Engineer  Map  CU-21,  1981.  1 
Sheet. 

Descriptors:  'Maps,  'Groundwater,  'Water  level, 
♦Taxes,  Irrigation  water.  Water  loss.  Groundwater 
depletion,  'New  Mexico,  Curry  County,  Internal 
Revenue  Service. 

Map  at  the  scale  of  1/2-inch  per  mile  shows  areas 
in  Curry  County,  N.  Mex.,  where  values  of  water 
level,  in  feet,  have  been  assigned  for  the  year  1980. 
This  map  has  been  prepared  cooperatively  by  the 
New  Mexico  State  Engineer  and  the  U.S.  Geologi- 
cal Survey.  It  is  a  guideline  map,  approved  by  the 
U.S.  Internal  Revenue  Service,  to  be  used  by  land- 
owners in  irrigated  areas  of  Curry  County  to  cal- 
culate water-depletion  losses  for  income  tax  pur- 
poses. (USGS) 
W8 1-054 10 


GROUND-WATER  DEPLETION,  IN  FEET,  AL- 
LOWED IN  PORTALES  VALLEY,  ROOSE- 
VELT COUNTY,  NEW  MEXICO,  BY  U.S.  IN- 
TERNAL REVENUE  SERVICE  FOR  CALEN- 
DAR YEAR  1980, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 
J.  D.  Hudson. 

New  Mexico  State  Engineer  Map  RO-24,  1981.  1 
Sheet. 

Descriptors:  'Maps,  'Groundwater,  'Water  level, 
'Taxes,  Irrigation  water.  Water  loss.  Groundwater 
depletion,  'New  Mexico,  Roosevelt  County,  Inter- 
nal Revenue  Service. 

Map  at  the  scale  of  1/2-inch  per  mile  shows  areas 
in  Roosevelt  County,  N.  Mex.,  where  values  of 
water  level,  in  feet,  have  been  assigned  for  the  year 
1980.  This  map  has  been  prepared  cooperatively 
by  the  New  Mexico  State  Engineer  and  the  U.S. 
Geological  Survey.  It  is  a  guideline  map,  approved 
by  the  U.S.  Internal  Revenue  Service,  to  be  used 
by  landowners  in  irrigated  areas  of  Roosevelt 
County  to  calculate  water-depletion  losses  for 
income  tax  purposes.  (USGS) 
W8 1-05411 


CASE  STUDIES  IN  THE  DEVELOPMENT  OF 
NEW  MEXICO  WATER  RESOURCES  INSTI- 
TUTIONS: THE  MIDDLE  RIO  GRANDE  CON- 
SERVANCY DISTRICT  AND  URBAN  WATER 
PRICING, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces.  „        ^  ,  , 

M.  B.  McDonald,  J.  Tysseling,  M.  Browde,  and  L. 
Brown.  ,   „.      .. 

Report  No  131,  January,  1981.  136  p,  1  Fig,  24 
Tab,  6  Ref. 

Descriptors:  'Water  resources  development,  'Met- 
ropolitan water  management,  'Institutional  con- 
straints, 'Water  supply,  'Economic  aspects.  Urban 
sociology.  Irrigation,  Water  demand.  Water  rates. 
Water  consumption.  Water  conservation,  Urban 
planning.  Case  studies,  'New  Mexico. 

In  recent  years  there  has  been  growing  recognition 
that  the  water  situation  in  the  arid  Southwest  must 
be  examined  within  a  broad  context  that  involves 
the  social  aspects,  not  just  the  strict  physical  pa- 
rameters of  the  problem.  More  and  more  it  is  being 
realized  that  the  sometimes  restricted  water  supply 
in  a  specific  area  is  an  institutional,  manmade  con- 
straint rather  than  a  hydrological  one.  The  Middle 
Rio  Grande  Conservancy  District  (MRGCD)  is 
the  single  sustaining  institution  for  irrigated  agri- 
culture in  this  area,  amid  surging  urban  develop- 
ment.   The    history    and    current    issues    of   the 
MRGCD   are   described   and   the   water   pricing 
policy   of  four   New   Mexico  cities  is  analyzed: 
Santa  Fe,  Albuquerque,   Belen,  and  Los  Lunas. 
Included  are  a  history  of  water  rates  and  water- 
rate  structures,  as  well  as  the  social  and  economic 
conditions  that  have  influenced  these  rates.  Both 
Albuquerque  and  Santa  Fe  have  experienced  sig- 
nificant changes  in  urban  water  pricing,  most  often 
because  of  more  efficient  water  use  and  conserva- 
tion. On  the  other  hand,  this  has  not  been  the  case 
at  either  Belen  or  Los  Lunas,  where  social  and 
economic  forces  of  change  are  not  of  the  same 
degree  or  magnitude  as  in  Santa  Fe  and  Albuquer- 
que. Urban  water  pricing  is  a  water-management 
institution  in  that  rate  structures  allocate  city  water 
among  various  customers,  encourage  social  values, 
and  influence  attitudes.  (Garrison-Omniplan) 
W81-05436 

A  PRELIMINARY  STUDY  ON  EXPANDING 
AND  nNANCING  STATE  WATER  DEVELOP- 
MENT, 

Utah  Water  Research  Lab.,  Logan. 
D.  H.  Hoggan,  K.  R.  Kimball,  and  J.  M.  Bagley. 
Water  Resources  Planning  Series  UWRL/P-80/07, 
December,  1980.  43  p,  10  Tab,  21  Ref,  1  Append. 

Descriptors:  'Water  resources  development,  ♦Fi- 
nancial feasibility,  'Resources  management,  'Pro- 
ject planning,  'Water  development.  Benefits, 
Water  supply  development.  Economic  aspects. 
Government  supports.  Grants,  Feasibility  studies, 
Public  investment.  Bond  issues,  'Utah. 

Agriculture  has  always  been  a  major  industry  in 
Utah  and  still  accounts  for  the  greatest  single  con- 
sumptive use  of  water;  however,  industrial  and 
military  growth,  urbanization,  and  the  utilization 
of  Utah's  abundant  outdoor  recreational  resources 
have  gained  significantly  in  relative  prominence. 
An  emerging  trend  in  federal  policy  has  been  to 
shift  a  larger  share  of  water  development  costs  to 
individual  states  and  localities  with  the  aim  of 
reducing  federal  investment  in  uneconomic  water 
development  projects.  Traditional  state  projects 
have  been  small,  single  purpose,  and  relatively 
inexpensive,  but  emerging  projects  are  tending  to 
be  more  expensive,  larger,  and  focused  on  develop- 
ing water  for  municipal,  agricultural,  and  energy- 
related  industrial  purposes.  This  report  examines 
economic  indicators  and  evaluates  potential  proj- 
ects in  light  of  impacts  from  recent  energy  price 
increases,  domestic  inflation  rates,  financial  market 
fluctuations,  and  changing  public  attitudes  regard- 
ing federally  sponsored  water  resource  develop- 
ment and  management.  It  concludes  that  greater 
clarity  is  needed  in  legislative  mandates  for  water 
development  projects  to  avoid  excessive  and  pre- 
mature investment  of  public  funds  on  projects 
whose  feasibility  is  not  completely  proven. 
Growth  projections  indicate  overall  demand,  but 
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do  not  provide  sufficient  detail.  (Garrison-Omni- 

plan) 

W8 1-05445 


ENERGY  CONSERVATION  OPPORTUNITIES 
IN  MUNICIPAL  WATER  AND  WASTEWATER 
SYSTEMS, 

Ayres,  Lewis,  Norris,  and  May,  Inc.,  Ann  Arbor, 
MI. 

D.  W.  Lystra,  A.  K.  Singhal,  and  P.  N.  Loud. 
Journal  of  the  American   Water  Works  Associ- 
ation, Vol  73,  No  4,  p  170-177,  April,  1981.  3  Fie 
10  Tab,  4  Ref 

Descriptors:  'Energy  conservation,  'Municipal 
water,  'Municipal  wastewater,  Water  treatment, 
Wastewater  treatment,  Michigan,  Cost  analysis. 
Economic  aspects,  Energy,  Electric  power,  Natu- 
ral gas,  Fuel. 

A  national  survey  has  shown  that  water  and 
wastewater  systems  are  the  largest  single  energy 
consumers  in  local  governments.  In  addition, 
direct  energy  costs  of  water  and  wastewater  sys- 
tems account  for  fully  20  percent  of  their  total 
operating  budgets.  The  Michigan  Department  of 
Commerce  sponsored  a  study  in  1979  to  identify 
energy  conservation  opportunities  in  existing  water 
and  wastewater  facilities.  Energy  audits  conducted 
at  two  municipal  water  systems  and  at  two  munici- 
pal wastewater  systems  examined  the  treatment 
systems;  capacity  control  systems;  heating,  ventila- 
tion, and  air  conditioning  systems;  and  electrical 
systems  for  opportunities  to  conserve  energy.  The 
audits  were  designed  to  identify  changes  in  oper- 
ational and  maintenance  strategies,  equipment 
changes,  design  changes,  and  relaxation  or  modifi- 
cation of  design  standards  which  would  result  in 
reduced  energy  consumption.  The  municipal  water 
and  wastewater  systems  in  Michigan  were  found  to 
rely  almost  entirely  on  electricity  and  natural  gas 
for  their  energy  requirements.  Electricity  for 
pumping  was  the  major  component  of  energy  con- 
sumption in  water  systems,  while  electricity  for 
aeration  blower  drives  and  natural  gas  for  sludge 
heating  and  incineration  were  the  biggest  consum- 
ers in  wastewater  systems.  A  total  of  93  opportuni- 
ties for  energy  conservation  were  identified  in  the 
four  systems.  Implementation  of  these  changes 
would  result  in  a  14.3  percent  reduction  in  total 
electrical  consumption  and  a  58  percent  reduction 
in  natural  gas  consumption,  for  a  total  energy  cost 
savings  of  about  $335,000  annually.  About  16  per- 
cent of  these  savings  could  be  achieved  through 
operational  and  maintenance  changes  costing  less 
than  $500  and  having  an  average  simple  payback 
period  of  less  than  one  month.  An  additional  6 
percent  of  the  potential  savings  could  be  achieved 
through  changes  costing  between  $500  and  $2,000 
to  implement,  with  simple  payback  achieved  in 
slightly  over  a  year.  (CarroU-FRC) 
W81-05614 


CHARGING  HOUSEHOLDS  FOR  WATER, 

S.  Lucas. 

Water,  No  35,  p  24-25,  November,  1980. 

Descriptors:  'Great  Britain,  'User  charges,  'Do- 
mestic water,  Municipal  water,  Water  metering, 
Water  use,  Economic  aspects,  Water  costs. 

Household  water  charges  in  Great  Britain  have 
traditionally  been  determined  by  the  rateable  value 
of  the  propeny.  However,  there  has  been  an  in- 
creasing sense  of  unfairness  regarding  this  rate- 
setting  practice  system.  The  British  National 
Water  Council  has  investigated  possible  alternative 
rnethods  for  charging  for  water  services.  Possibili- 
ties include  maintenance  of  the  status  quo,  which  is 
relatively  inexpensive  to  apply  but  which  is  unfair 
to  some  and  does  nothing  to  discourage  waste; 
universal  household  metering,  which  is  fair  and 
discourages  waste  but  is  expensive  to  initiate  and  to 
inaintain;  adjustment  of  the  present  system  to  use  a 
different  basis,  such  as  number  of  rooms  or  number 
of  residents,  for  determination  of  the  rates  or  to 
permit  lower  rates  for  households  with  only  one 
resident;  and  provision  of  optional  metering  for 
households  if  they  agree  to  meet  the  costs.  The 
third  option  would  be  difficult  and  potentially  ex- 
pensive to  administer.  It  could  also  be  expected  to 


lead  to  complaints  from  two-person  households 
paying  the  same  rates  as  those  with  many  residents. 
Optional  metering  would  slightly  increase  average 
household  bills,  and  the  costs  of  metering  would 
probably  equal  or  exceed  the  savings  for  most 
households.  However,  this  option  provides  the 
most  potential  in  terms  of  moving  towards  a  more 
acceptable  system,  allowing  time  for  further  evalu- 
ation while  providing  some  consumers  with  some 
relief.  (Carroll-FRC) 
W8 1-05689 


6D.  Water  Demand 


NON-MARKET  VALUATION  OF  WATER   IN 
RESIDENTIAL  USES, 

Florida     Univ.,     Gainesville.     Water     Resources 

Center. 

For  primary  bibliographic  entry  see  Field  6C. 

W81-05355 


BUTTE  VALLEY  DIVISION,  KLAMATH  PRO- 
JECT, OREGON-CALIFORNIA. 

Water  and  Power  Resources  Services,  Sacramen- 
to, CA.  Mid-Pacific  Region. 
Concluding  Report,  May,   1981.  64  p,   II   Fig,   1 
Append. 

Descriptors:  'Water  resources  development, 
'Groundwater  potential,  'Water  use,  'Water 
supply  development.  Hydroelectric  power,  Diver- 
sion, Instream  flow,  Legal  aspects,  Aquifers,  Ana- 
dromous  fish,  Pumpage,  Butte  Valley,  'California. 

A  water  supply  for  Butte  Valley,  California  was 
investigated,  together  with  a  review  of  the  overall 
water  supply  availability,  need,  and  opportunity 
for  development  in  the  Upper  Klamath  Basin.  Un- 
committed water  in  the  Upper  Klamath  River 
Basin  is  insufficient  to  divert  Klamath  River  water 
to  Butte  Valley  or  elsewhere  without  aggravating 
the  dry-year  shortage  in  anadromous  fish  flows 
downstream  from  Iron  Gate  Reservoir.  From  a 
water  rights  standpoint,  however,  the  Oregon- 
California  Compact  would  give  priority  to  such 
agricultural  diversion  over  Iron  Gate  Fish  require- 
ments. Development  of  Long-Round  Lakes  does 
not  appear  justifiable  as  a  power  project,  unless 
additional  downstream  power  facilities  are  con- 
structed. The  Klamath  River,  because  of  environ- 
mental, political,  and  economic  factors,  does  not 
offer  a  viable  source  of  supply  for  Butte  Valley. 
Near-term  water  supply  needs  for  Butte  Valley  can 
best  be  met  by  increasing  ground-water  develop- 
ment. In  the  southern  portion  of  the  valley  where 
well  interference  is  a  problem,  the  necessary  sup- 
plemental water  supply  can  be  provided  by  deep- 
ening existing  wells  so  that  they  penetrate  the 
underlying  lakebed  deposits,  or  by  drilling  new 
wells  penetrating  the  lower  aquifer  known  as  the 
High  Cascade  Volcanics.  Estimates  show  that  an 
additional  40,000  acre-feet  of  ground  water  can  be 
pumped  annually  from  Butte  Valley  without  ex- 
ceeding the  safe  ground-water  supply.  (Moore- 
SRC) 
W8 1-05389 


WATER  RESOURCES  OF  UPPER  SEPARA- 
TION CREEK  BASIN,  SOUTH-CENTRAL  WY- 
OMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-05396 


CASE  STUDIES  IN  THE  DEVELOPMENT  OF 
NEW  MEXICO  WATER  RESOURCES  INSTI- 
TUTIONS: THE  MIDDLE  RIO  GRANDE  CON- 
SERVANCY DISTRICT  AND  URBAN  WATER 
PRICING, 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 

For  primary  bibliographic  entry  see  Field  6C. 
W8 1-05436 


WATER  DEMAND  AT  RECREATION  DEVEL- 
OPMENTS, 


Utah  Water  Research  Lab.,  Logan. 

S.  Lam,  and  T.  C.  Hughes. 

Water  Resources  Planning  Series  UWRL/P-80/06, 

December,  1980.  51  p,  30  Fig,  25  Tab,  17  Ref,  3 

Append. 

Descriptors:  'Water  demand,  Multiobjective  plan- 
ning, 'Recreation,  'Public  waters,  'Seasonal  vari- 
ation, Recreation  demand,  Camping,  Mountain 
lakes,  Flood  peak,  Recreation  facilities,  State  juris- 
diction, Camp  sites,  'Utah. 

Design  criteria  for  drinking  water  systems  at  recre- 
ation developments,  particularly  summer  homes, 
cause  frequent  confrontations  with  regulatory 
agencies  as  use  changes  from  primarily  weekends 
to  more  permanent  residency,  such  as  on  a  time- 
sharing basis.  Historic  water  use  data  from  eleven 
recreational  sites  in  Utah  and  one  in  Wyoming 
were  gathered,  and  additional  daily  and  instanta- 
neous measurements  during  peak  seasons  were  ana- 
lyzed. The  water  demand  parameters  included 
average,  peak  month,  peak  day,  and  instantaneous 
events  at  mountain  cabins,  resort  condominiums, 
marinas,  and  recreation  vehicle  campgrounds. 
Both  the  seasonal  average  and  the  peak  month 
demands  were  highest  for  Silver  Fork,  even 
though  water  use  data  only  covered  the  winter 
season.  Very  low  levels  shown  for  Timber  Lakes 
may  be  distorted  by  inadequate  system  pressures. 
Bridgerland  Village  and  Pine  Mountain  appear 
best  to  represent  flows  expected  at  future  cabin  site 
water  systems,  where  the  peak  season  averages  are 
147  and  91  gpdu,  respectively,  long  as  one  month, 
the  water  use  at  mountain  cabin  developments  is 
not  more  than  one-fourth  that  of  an  average  mu- 
nicipality. There  was  higher  use  than  expected  at 
condominiums  and  recreation  vehicle  camp- 
grounds. Better  definition  is  needed  for  recreation 
developments  to  guide  further  study.  The  study 
indicates  that  some  changes  are  also  needed  in  state 
minimum  design  standards  until  the  data  base  is 
improved.  (Garrison-Omniplan) 
W8 1-05441 


A  PRELIMINARY  STUDY  ON  EXPANDING 
AND  HNANaNG  STATE  WATER  DEVELOP- 
MENT, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  6C. 

W8 1-05445 


MONTANA'S  EXPERIENCE  IN  RESERVING 
YELLOWSTONE  RIVER  WATER  FOR  IN- 
STREAM BENEnCIAL  USES  -  THE  RESERVA- 
TION DECISION, 

Engineering  and  Research  Center,  Denver,  OH. 
For  primary  bibliographic  entry  see  Field  6E. 

W81-05537 


IMPROVING  THE  QUALITY  OF  LIFE, 

United     Nations    Development    Program,    New 

York. 

For  primary  bibliographic  entry  see  Field  6F. 

W8 1-05686 


WATER-RESOURCES  AND  ABSTRACTIONS, 

Water,  No  36,  p  18-19,  January,  1981.  3  Fig. 

Descriptors:  'Great  Britain,  'Rainfall,  'Water  use, 
Excess  water,  Precipitation,  'Available  water,  Sta- 
tistics, England,  Whales. 

Statistical  information  about  water  resources  and 
abstractions  in  England  and  Whales  is  presented. 
Both  rainfall  and  residual  rainfall  vary  geographi- 
cally and  within  a  year  and  from  year  to  year.  The 
northern  and  western  sections  of  the  island  receive 
more  rainfall  than  other  areas.  Abstractions  of 
water  from  surface  and  groundwater  sources  are 
controlled  by  licenses  issued  by  the  water  authori- 
ties. Abstractions  from  groundwater  sources  con- 
stitute a  higher  proportion  of  total  abstractions  in 
the  south  and  east  regions,  where  aquifers  are  more 
extensive.  Public  water  supplies  grew  steadily  be- 
tween 1974  and  1979  and  use  the  largest  propor- 
tion of  the  total  abstractions.  Abstractions  by 
power  stations  have  declined  slightly,  but  still  use 
almost  as  much  water  as  public  water  supplies. 
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ndustrial  water  use  has  decreased  slightly,  com- 
irising  about  half  the  demand  of  public  water 
upplies.  Abstractions  for  agricultural  use,  while 
nuch  smaller  in  total  volume  than  other  sectors, 
;an  have  a  significant  effect  on  water  resources 
lue  to  a  large  local  demand  during  periods  in 
vhich  water  resources  are  likely  to  be  under  stress. 
CarroU-FRC) 
^'81-05696 

(VATER  RECREATION--A  LOOK  TO  THE 
FUTURE, 

Sational  Anglers'  Council  (England). 

P.  Tombleson. 

Water,  No  37,  p  7-9,  March,  1981. 

Descriptors:  'Recreation  facilities,  "Water  re- 
sources development,  *Resources  management. 
Recreation,  Fishing,  Sport  fishing.  Water  manage- 
ment, 'Great  Britain,  Economic  aspects. 

The  British  Water  Act  of  1973  specifies  that  water 
authorities  shall  have  responsibility  for  the  provi- 
sion of  recreation  on  their  waters  and  associated 
land  holdings.  Of  the  557  reservoirs  at  least  two 
hectares  in  area  owned  or  managed  by  water  au- 
thorities or  other  water  suppliers,  some  form  of 
land  or  water  recreation  was  supported  at  523. 
Fishing  was  available  at  330  reservoirs,  followed 
by  sailing  at  90,  SCUBA  diving  at  24,  canoeing  at 
32,  water  skiing  at  six,  and  swimming  on  one. 
While  86  percent  of  the  sailing  reservoirs  lease 
sailing  rights  to  clubs  and  individuals,  only  45 
percent  of  the  reservoirs  used  for  fishing  are 
leased.  This  is  partly  due  to  the  fact  that  the  water 
authorities  are  responsible  for  a  fisheries  function 
which  entails  maintenance,  improvement,  and  de- 
velopment of  fisheries.  Only  0.4  percent  of  the  net 
capital  outlay  of  the  British  National  Water  Coun- 
cil was  spent  on  recreation  and  amenity  during 
1979-1980.  Revenue  expenditures  on  recreation 
were  also  very  small.  General  recreational  policy 
could  be  adjusted  by  encouraging  water  authorities 
to  lease  their  major  recreational  facilities  to  sport- 
spersons,  to  increase  subsidies  on  recreation  and 
increase  the  availability  of  recreational  facilities,  or 
to  run  their  water  activities  in  partnership  with  the 
private  sector.  It  is  suggested  that  leasing  of  recre- 
ational facilities  to  sports  clubs  might  produce  a 
new  wave  of  interest  in  water  recreation  and  a 
wider  range  of  facilities  at  cheaper  prices.  Prob- 
lems with  each  of  the  options  are  discussed.  (Car- 
roll-FRC) 
W8 1-05698 

6E.  Water  Law  and  Institutions 


management  or  operating  practices.  The  former 
are  preferred  as  they  allow  for  experimentation 
and  innovation  while  achieving  the  goal  of  the 
regulation.  Local  regulations  and  enforcement  are 
needed,  backed  up  by  statewide  regulations. 
(Brambley-SRC) 
W81-05358 


URBAN  EROSION, 

Minnesota  State  Senate,  St.  Paul. 

For  primary   bibliographic   entry   see  Field  4D. 

W81-05359 


THE  ROLE  OF  REGULATION  IN  URBAN 
EROSION  AND  SEDIMENT  CONTROL, 

Illinois  Inst,  of  Natural  Resources,  Chicago. 
F.  Beal. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  43-49. 

Descriptors:  'Erosion  control,  'Sediment  control, 
•Regulations,  'Urban  runoff,  Cost-benefit  analysis, 
Land  use,  Local  governments,  State  jurisdiction. 

In  recent  years  the  agencies  responsible  for  pro- 
tecting the  environment  have  tackled  the  most 
obvious  problems  amenable  to  simple  solutions, 
leaving  the  more  complex  problems.  One  such 
problem  is  urban  erosion.  Many  of  the  solutions  to 
erosion  and  sedimentation  are  well  known  and 
effective,  but  little  implemented  by  those  persons 
in  the  professions  of  land  use.  The  cause  is  seen  to 
be  the  conflict  between  the  short-term  self-interest 
of  the  farmer  or  developer  and  the  long-term 
public  interest  of  the  community  in  protecting  the 
resources.  The  consequences  of  erosion  and  runoff 
tend  to  be  transferred  from  the  landowner  to  other 
landowners  or  the  public.  Land-use  regulations  can 
be  used  to  make  the  landowner  carry  the  costs. 
Regulations  may  set  standards  to  be  met,  or  specify 


EROSION  AND  SEDIMENT  CONTROL  REGU- 
LATORY LAWS  -■  EVOLUTION  AND  CUR- 
RENT STATUS, 

National   Association   of  Conservation   Districts, 
Washington,  DC. 
M.  M.  Garner. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  137-156  p,  12  Ref,  1  Append. 

Descriptors:  'Legislation,  'Regulations,  'Erosion 
control,  'Sediment  control,  'Soil  conservation, 
Nonpoint  pollution  sources,  Water  pollution 
sources,  Water  quality  control,  Urban  areas. 

The  Soil  Conservation  Act  of  1935  was  the  first 
act  to  address  the  problems  of  erosion  and  sedi- 
ment losses  of  soil,  and  develop  a  program  of  soil 
and  water  conservation.  This  was  followed  by  the 
Standard  State  Soil  Conservation  Districts  Law  in 
1936  which  initiated  the  formation  of  soil  conser- 
vation districts  by  the  states.  Both  laws  allowed  for 
regulatory  controls  but  tended  to  rely  on  volun- 
tary compliance.  In  the  1970's  some  20  states  re- 
sponded to  increasing  erosion,  sedimentation  and 
nonpoint  source  pollution  by  enacting  control  leg- 
islation. Some  of  the  laws  were  based  on  the 
Model  State  Act  for  Soil  Erosion  and  Sediment 
Control  developed  by  a  task  force  from  the  affect- 
ed government  agencies.  The  primary  purpose  of 
the  laws  is  the  prevention  and  control  of  erosion 
and  sediment  damages  and  the  improvement  of 
water  quality,  but  they  are  not  uniform.  The  laws 
may  or  may  not  require  or  establish  conservation 
plans,  soil  loss  limits,  conservations  standards,  re- 
quirements for  permits,  enforcement  provisions, 
and  cost  sharing.  They  maintain  both  voluntary 
and  regulatory  aspects  and  recognize  the  need  for 
cooperation  of  county  and  municipal  governments, 
and  the  importance  of  erosion  and  sediments  con- 
trol in  urban  areas.  (Brambley-SRC) 
W81-05367 

EROSION  CONTROL  IN  A  SUBURBANLZING 
AREA:  THE  CASE  OF  MIDDLETON,  WISCON- 
SIN, 

Middleton  City  Planning  Commission,  Wisconsin. 
D.  Donoghue,  W.  Feist,  and  R.  Lehmann. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  157-163  p,  2  Fig. 

Descriptors:  'Erosion  control,  'Ordinances,  'Ur- 
banization, 'Sediment  control,  'Land  use.  Urban 
runoff.  Vegetation,  Costs,  Suburban  areas,  Middle- 
ton,  'Wisconsin. 

The  City  of  Middleton,  Wisconsin,  is  a  rapidly 
growing  suburb  of  Madison,  with  over  a  mile  of 
frontage  on  lake  Mendota.  Agricultural  and  urban 
construction  erosion  has  caused  serious  sediment 
problems  in  the  lake  and  in  1970  an  ordinance  was 
passed  requiring  land  grading  permits.  By  1976  this 
ordinance  was  found  to  be  inadequate  and  in  1979 
a  new  ordinance  was  adopted.  It  addresses  land 
disturbing  activities  or  uses  including  tilling,  re- 
moval of  ground  cover,  grading,  excavating  and 


filling,  occurring  in  the  course  of  development  or 
alterations  in  developed  property.  Agricultural 
land  uses  and  home  gardens  are  exempt.  The  three 
categories  of  application  are  those  activities  which 
require  prior  approval  before  work  starts  and  close 
supervision  thereafter,  those  activities  requiring 
special  controls  on  runoff,  and  all  other  activities. 
The  standards  are  expressed  in  performance  terms, 
subject  to  the  following  principles;  the  smallest 
practical  area  of  land  shall  be  exposed  for  as  short 
a  time  as  possible;  temporary  cover  will  be  used  if 
practicable;  runoff  will  be  accomdated;  permanent, 
final  plant  cover  or  structures  will  be  installed  as 
soon  as  possible;  the  development  plan  will  mini- 
mize runoff;  and  natural  plant  covering  shall  be 
retained  and  protected.  Plans  are  reviewed  by  the 
city  engineer,  who  is  also  responsible  for  enforce- 
ment. To  date  contractors  have  expressed  willing- 
ness to  comply  and  only  minor  reservations  about 
additional  costs.  (Brambley-SRC) 
W81-05368 

DEVELOPMENT  OF  COMPREHENSIVE  ERO- 
SION CONTROL  AND  STORMWATER  MAN- 
AGEMENT ORDINANCES  IN  DANE  COUNTY, 
WISCONSIN, 

Minnesota  State  Water  Planning  Board,  St.  Paul. 
F.  B.  Richardson,  and  D.  E.  Stewart. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  165-175  p,  5  Ref 

Descriptors:  'Ordinances,  'Erosion  control,  'Sedi- 
ment control,  'Land  use,  'Storm  runoff,  'Con- 
struction, Water  pollution  prevention.  Administra- 
tion, Sediment  yield,  Dane  County,  'Wisconsin. 

Nutrient  and  sediment  loads  to  the  Madison  lakes 
have  been  sufficiently  large  as  to  cause  eutrophica- 
tion  and  require  dredging.  A  survey  of  construc- 
tion sites  in  Dane  County  was  conducted  to  deter- 
mine the  potential  sediment  yield  from  construc- 
tion sites  and  delivery  by  urban  stormwater.  Of  the 
68  sites,  20  were  large  (10  acres),  15  were  medium- 
sized  (2-10  acres),  and  33  were  small  (2  acres). 
Inattention  to  erosion  control  practices  was  exten- 
sive, crossing  all  stages  of  construction,  units  of 
government,  and  sizes  of  projects.  Small  and 
medium-sized  projects  exhibited  a  total  absence  of 
erosion  control  practices.  Many  observed  erosion 
control  practices  were  inadequately  applied.  The 
governmental  units  which  have  enacted  erosion 
control  ordinances  are  not  effectively  controlling 
erosion.  These  four  problems  and  the  administra- 
tive problems  leading  to  them  led  to  the  develop- 
ment of  a  model  ordinance,  since  existing  ordin- 
ances were  inadequate.  The  model  ordinance  seeks 
to  regulate  erosion-sedimentation  from  general 
nonagricultural  land  disturbing  uses  and  to  control 
runoff  on  lands  larger  than  a  given  minimum  area 
through  a  permit  system,  with  control  achieved  by 
the  setting  of  performance  standards.  The  model 
suggests  threshold  values  for  land  area  or  soil 
volume  to  which  the  model  ordinance  applies; 
these  may  be  changed  by  the  government  unit 
adopting  the  ordinance.  (Brambley-SRC) 
W8 1-05369 

THE  DEVELOPMENT  OF  EROSION  AND 
SEDIMENT  CONTROL  ORDINANCES  IN  THE 
CINCINNATI  AREA, 

Soil  Conservation  Service,  Cincinatti,  OH. 

For   primary  bibliographic   entry   see   Field  4D. 

W81-05370 


NON-AGRICULTURAL  EROSION  CONTROL 
IN  IOWA, 

Iowa  Dept.  of  Soil  Conservation,  Des  Moines. 
L.  G.  Vance. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
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mental  Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  209-214. 

Descriptors:  'Soil  erosion,  "Erosion  control, 
•Construction,  'Sediment  control,  Erosion  rates. 
Legislation,  Soil  types.  Highway  effects,   'Iowa. 

On  July  1,  1971,  a  legislative  bill  entitled  'An  Act 
Related  to  Conservation  of  Soil  and  Water  Re- 
sources of  the  State'  became  law  in  Iowa.  The  bill 
granted  soil  conservation  districts  the  authority 
and  responsibility  to  establish  soil  loss  limit  regula- 
tions. Soil  loss  limits  are  required  for  agricultural 
land  and  for  construction  sites.  To  insure  that 
iiniform  and  reasonable  regulations  were  estab- 
lished, a  technical  committee  developed  a  guide- 
line document  that  set  forth  annual  maximum  per- 
missible soil  loss  rates  for  the  1,500  soil  types 
classified  in  Iowa.  These  range  from  two  to  five 
tons  per  acre  per  year  and  are  coincident  with  the 
replenishment  rate  of  individual  soil  types.  For 
construction  sites,  a  uniform  five  tons  per  acre  per 
year  maximum  permissible  rate  was  suggested. 
Regulations  provide  that  an  owner  or  occupant  of 
land  damaged  by  another  landowner's  sediment 
may  file  a  complaint  with  the  soil  conservation 
district  commissioners.  Since  initiation  of  the  law 
in  1972,  approximately  550  complaints  have  been 
filed.  All  but  63  were  settled  voluntarily.  Fourteen 
complaints  were  in  non-agricultural  areas;  three 
against  highway  site  erosion  and  1 1  against  devel- 
opinent  areas.  Eight  of  the  non-agricultural  com- 
plaints required  administrative  orders  before  they 
were  resolved.  (Moore-SRC) 
W81-05374 


INSTITUTIONAL  ANALYSIS  OF  LOCAL  OR- 
DINANCES ADOPTION, 

Wisconsin  Univ.-Madison. 
W.  L.  Church. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  215-216. 

Descriptors:  'Legal  aspects,  'Water  conservation, 
'Water  pollution.  Soil  conservation.  Jurisdiction, 
Zoning,  Legislation,  Local  governments,  'Wiscon- 
sin. 

In  Wisconsin,  under  Chapter  92  of  the  Statutes  and 
other  laws,  there  are  three  great  impediments  to 
attempts  by  local  government  to  deal  with  the 
problems  of  soil  and  water  conservation  and  pollu- 
tion: these  include  substantive  narrowness,  geo- 
graphical constraints  and  procedural  obstacles. 
There  is  a  proliferation  of  state  statutes  in  Wiscon- 
sin authorizing  efforts  to  cope  with  water  pollu- 
tion. The  internal  ambiguities  of  Chapter  92  are 
made  worse  because  there  are  so  many  other  sub- 
stantive aspects  of  the  same  over-all  pollution 
problems  that  are  dealt  with  in  other  statutes  such 
as  sanitation,  health,  solid  waste,  zoning,  shoreland 
zoning,  building,  subdivision,  and  farmland  preser- 
vation statutes.  The  problem  of  overlapping  and 
competing  substantive  missions  is  compounded  lo- 
cally because  there  is  no  one  entity  with  full  au- 
thority to  act  throughout  a  really  useful  local 
geographic  area.  In  order  for  a  comprehensive 
approach  to  water  pollution  to  be  undertaken,  vol- 
untary cooperation  is  required  not  only  of  many 
sometimes  jealously  competitive  agencies,  state 
and  local,  but  also  of  many  separate  municipalities, 
towns,  counties,  regional  authorities  and  state 
agencies.  In  addition  to  the  problems  imposed  by 
the  organization  of  governmental  institutions,  the 
statutes  often  raise  procedural  obstacles  to  prog- 
ress. Chapter  92  currently,  for  example,  requires  a 
referendum  among  voters  who  may  be  affected  by 
a  regulatory  ordinance,  before  such  ordinance  can 
be  enacted.  (Moore-SRC) 
W81-05375 


North  Carolina  Department  of  Natural  Resources 
and   Community  Development,   Raleigh.   Div.  of 
Land  Resources. 
H.  K.  Britt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conferences  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  247-251. 

Descriptors:  'Erosion  control,  'Urban  runoff, 
'Construction,  'Legal  aspects.  Soil  erosion,  Edu- 
cation, Public  participation.  Cost-benefit  analysis. 
Ordinances,  'North  Carolina. 

North  Carolina  has  had  a  statewide  erosion  control 
ordinance  since  1973.  This  program  has  jurisdic- 
tion over  all  land  disturbing  activities  except  agri- 
cultural and  forestry  activities  and  those  activities 
governed  by  the  North  Carolina  Mining  laws.  The 
State's  general  statute  provides  for  local  units  of 
government  to  adopt  and  administer  their  own 
erosion  control  ordinances.  The  local  ordinances 
must  meet  minimum  state  requirements  and  may 
include  more  stringent  standards,  based  upon  local 
needs.  To  develop  an  urban  erosion  control  pro- 
gram, first  a  community  must  evaluate  the  real  cost 
and  benefits  of  such  a  program  including  any  spin- 
offs. A  long  and  deliberate  effort  should  be  made 
to  bring  all  interested  parties  into  the  development 
process  from  the  beginning.  Once  the  program  is 
developed  an  educational  effort  should  be  directed 
to  all  affected  parties  and  to  the  general  public. 
The  ordinance  should  fit  into  other  existing  pro- 
grams, be  fairly  and  justly  enforced  with  standards 
that  allow  for  flexibility.  It  should  utilize  every 
available  existing  source  of  manpower  and  exper- 
tise and  have  enforcement  mechanism  which  can 
be  swiftly  and  fairly  exercised  by  the  staff  The 
goal  of  any  successful  program  should  be  one  that 
will  provide  for  the  maximum  amount  of  protec- 
tion for  our  waterways  and  natural  resources,  and 
still  allow  for  the  progress  of  a  community  to 
continue.  (Moore-SRC) 
W81-05379 


CONSIDERATIONS  FOR  THE  DEVELOP- 
MENT OF  URBAN  EROSION  CONTROL  OR- 
DINANCES, 


URBAN  PROVISIONS  OF  THE  MINNESOTA 
COST-SHARE  PROGRAM, 

Soil  and  Water  Conservation  Board,  St.  Paul,  MN. 
G.  Larson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  253-257. 

Descriptors:  'Urban  runoff,  'Erosion  control, 
'Water  quality  control,  'Sediment  control,  Legis- 
lation, Cost  sharing,  Soil  erosion,  Economic  as- 
pects, 'Minnesota. 

When  the  1977  Minnesota  Legislature  provided 
the  Soil  and  Water  Conservation  Board  with  three 
million  dollars  to  develop  and  implement  a  com- 
prehensive soil  and  water  conservation  cost-share 
program,  a  long  standing  tradition  was  broken. 
Urban,  non-agricultural  land,  and  property  owned 
by  non-agricultural  procedures  had  generally  not 
been  eligible  for  cost-share  assistance.  Estimates 
from  1975  place  the  Minnesota  urban  acreage  at 
1,260,000  acres  or  2.3%,  and  non-agricultural  at 
27,283,000  acres  or  55.9%.  Located  on  this  acreage 
are  many  severe  erosion,  sedimentation  and  related 
water  quality  problems.  The  jurisdiction  of  Soil 
and  Water  Conservation  Districts  over  all  the  land 
in  the  state  certainly  ranks  as  one  of  the  most 
significant  features  of  the  urban  and  nonagricul- 
tural  provisions  of  this  program.  Others  include 
construing  land  occupier  as  a  broadly  defined  par- 
ticipant, the  wording  of  the  purpose  and  applicabil- 
ity of  eligible  control  measures,  and  the  emphasis 
on  water  quality.  Nine  Districts  have  encumbered 
approximately  $75,000  for  non-agricultural  and 
urban  projects.  Most  of  those  approved  have  been 
municipalities  and  units  of  government,  others  in- 


clude    corporations     and     private     landowners 
(Moore-SRC) 

W81-05380 


THE  NEW  JERSEY  EXPERIENCE  IN  CON- 
TROL OF  URBAN  SOIL  EROSION  AND  SEDI- 
MENTATION, 

New  Jersey  Dept.  of  Agriculture,  Trenton.  Soil 
and  Water  Conservation  Service. 
S.  R.  Race. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80-197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  327-334. 

Descriptors:  'Urban  runor'f,  'Erosion  control, 
'Sediment  control,  'Construction,  Soil  erosion, 
Storm  runoff,  Legislation,  Urbanization,  'New 
Jersey. 

With  over  1,000  persons  per  square  mile  in  New 
Jersey,  the  pressures  of  development  and  urbaniza- 
tion are  intense.  These  development  pressures  have 
been  recognized  as  the  cause  of  a  severe  soil  ero- 
sion and  sedimentation  problem.  Urban  soil  erosion 
and  sediment  control  legislation  was  enacted  by 
the  state  legislature  in  1975.  The  key  regulation  in 
the  law  is  that  no  municipality  may  grant  approval 
of  an  application  for  development  for  any  project 
until  a  plan  for  soil  erosion  and  sediment  control 
has  been  certified  by  the  soil  conservation  district. 
Enforcement  provisions  include  the  issuance  of 
stop-construction  orders  if  a  project  is  not  being 
executed  in  accordance  with  the  certified  control 
plan.  From  January  1,  1976  to  June  30,  1979,  6,387 
applications  have  been  received,  involving  ap- 
proximately 64,000  acres  of  land  to  be  developed. 
Of  these,  221  projects  were  rejected.  Most  devel- 
opers have  accepted  the  erosion  requirement  and 
include  control  plans  without  coercion.  The  home 
rule  option  was  exercised  by  85  municipalities 
which  adopted  ordinances  meeting  the  approval  of 
the  State  Committee.  This  law  may  be  the  most 
comprehensive  in  that  it  exempts  only  single  family 
homes  and  disturbances  of  less  than  5,000  square 
feet.  (Moore-SRC) 
W81-05387 


GEORGIA'S  APPROACH  TO  URBAN  ERO- 
SION AND  SEDIMENT  CONTROL, 

Georgia  Soil  and  Water  Conservation  Committee, 
Athens. 
K.  Obenauf 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB80- 197965, 
Price  codes:  A 16  in  paper  copy,  AOl  in  microfiche. 
In:  National  Conference  on  Urban  Erosion  and 
Sediment  Control:  Institutions  and  Technology, 
October  10-12,  1979,  St.  Paul,  Minnesota.  Environ- 
mental Protection  Agency  Report  EPA-905/9-80- 
002,  January,  1980.  p  335-344,  2  Fig. 

Descriptors:  'Erosion  control,  'Urban  runoff, 
'Sediment  control,  'Construction,  Legislation,  Or- 
dinances, Inspection,  Industrial  plants,  'Georgia. 

Georgia's  Erosion  and  Sedimentation  Act  became 
effective  April  24,  1975.  Its  intent  is  the  control  of 
major  urban  sediment  producers,  that  is,  large  con- 
struction such  as  shopping  centers,  subdivisions 
and  industrial  sites.  Local  units  of  government  are 
given  two  options.  They  can  adopt  comprehensive 
programs  for  erosion  and  sediment  control,  or 
allow  permitting  and  enforcement  responsibilities 
to  be  handled  by  the  state's  Environmental  Protec- 
tion Division.  Soil  and  Water  Conservation  Dis- 
tricts review  all  plans  for  erosion  and  sediment 
control.  The  State  Soil  and  Water  Conservation 
Committee  initiated  a  comprehensive  program  to 
assist  Georgia  citizens  with  requirements  of  this 
relatively  new  law.  Such  a  program  includes  print- 
ed articles,  seminars,  a  model  ordinance,  pamphlets 
and  a  manual  containing  engineering  standards  and 
specifications.  The  most  common  statewide  prob- 
lem is  failure  to  maintain  on-site  control  structures. 
This  can  generally  be  traced  to  insufficient  inspec- 
tion programs.  The  most  successful  permitting  pro- 
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jrams  seem  to  be  based  on  a  strong  inspection 
iepartment.  Other  successful  means  of  assummg 
:ompliance  with  permit  requirements  are  'stop 
work'  order  and  posting  performance  bonds. 
(Moore-SRC) 
W81-05388 

AREAWIDE  WATER  SYSTEM  PLANNING  IN 
WASHINGTON  STATE, 

Washington  State  Dept.  of  Social  and  Health  Serv- 
ices, Olympia. 

R.  Siffert.  . 

Journal  of  the  Environmental  Engmeenng  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EEl,  p  241-249,  February, 
1981. 

Descriptors:  *Water  law,  *Water  supply  systems, 
•Regional  planning.  Water  quality.  Public  health. 
Wells,  Management  planning,  Washington. 

The  provisions  of  the  Public  Water  System  Co- 
ordination Act  (PWSCA),  its  procedures,  and  the 
basic  concepts  embodied  in  the  Washington  State 
law  are  described.  The  law  was  passed  to  encour- 
age planning  and  consistency  in  water  system  de- 
velopment. Teamwork  and  local  responsibility  are 
used  to  achieve  the  coordinated  development  of 
water  utilities  within  a  given  area.  Water  system 
development  is  also  integrated  into  land  use  plan- 
ning of  an  area.  The  first  step  in  the  process  is  an 
evaluation  of  water  systems  and  their  problems.  A 
Water  Supply  Service  Area  is  defined,  and  a  plan 
for  development  is  established.  A  case  history  of 
implementation  of  the  PWSCA  in  the  Burbank 
area  of  Walla  Walla  County  is  presented.  Many  of 
the  wells  in  this  area  were  high  in  nitrates,  and  the 
development  plan  called  for  intertying  the  existing 
systems,  possibly  drilling  new  wells,  and  develop- 
ing more  storage  capacity  as  growth  occurred. 
Phase  2  in  Walla  Walla  consisted  of  a  geological 
study  to  analyze  the  groundwater  situation,  a  feasi- 
bility study  to  assess  the  cost  to  each  existing  water 
system  which  might  become  part  of  a  regional 
system,  and  necessary  institutional  arrangements. 
(Small-FRC) 
W81-05526 


MONTANA'S  EXPERIENCE  IN  RESERVING 
YELLOWSTONE  RIVER  WATER  FOR  IN- 
STREAM  BENEFICIAL  USES  -  THE  RESERVA- 
TION DECISION, 

Engineering  and  Research  Center,  Denver,  OH. 
J.  L.  Thomas,  and  K.  Klarich. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  255-261, 
April,  1981.  2  Fig,  1  Tab,  14  Ref. 

Descriptors:  "Water  use,  *Legal  aspects,  Planning, 
Water  resources  development,  'Montana,  'Yel- 
lowstone River,  River  basins.  Drainage,  Water 
demand.  Water  conservation.  Water  control,  Res- 
ervation doctrine. 

Steps  were  undertaken  in  the  early  1970's  by  the 
State  of  Montana  to  protect  existing  users  of  the 
state's  water  and  to  control  future  uses  to  which 
the  water  could  be  put.  These  steps  were  taken  as  a 
result  of  mushrooming  energy  development  in  the 
Yellowstone  River  drainage  basin  with  its  attend- 
ant demands  for  large  volumes  of  water.  In  1973  a 
Water  Use  Act  was  passed  and  a  moratorium  was 
placed  on  the  granting  of  new  permits  for  major 
diversion.  Various  government  agencies  were 
given  the  opportunity  to  request  to  reserve  water 
for  future  beneficial  uses,  among  these  being  in- 
stream  purposes.  The  state  agency  in  charge  of  the 
reservation  of  water  has  reviewed  the  reservation 
requests,  and  its  final  decision  in  this  regard  was 
announced  in  December  of  1978.  The  decisions  of 
that  agency  are  reviewed  here,  with  the  general 
outcome  being  seen  as  an  attempt  to  preserve  the 
integrity  of  the  stream  while  also  strengthening  its 
agricultural  uses.  A  portion  of  the  flow  was  not 
earmarked,  which  will  provide  some  flexibility  in 
reacting  to  future  demands.  It  is  assumed  that 
future  legislative  activity  in  Montana  will  focus 
attention  on  these  reservations,  and  that  Montana 
itself  will  have  to  review  the  grants  every  ten  years 
to  ensure  that  the  objectives  of  the  reservations  are 
being  met.  Thus  adjustments  of  instream  flows  and 


other  reserves  are  expected  from  time  to  time. 

(Baker-FRC) 

W81-05537 

LAS  VEGAS  BETS  ON  A  SURE  WINNER, 

For  primary  bibliographic  entry  see  Field  5D. 
W8 1-05567 

CHRIS  BECK.  WATER  POLLUTION  CON- 
TROL IN  THE  1980'S. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  2,  p  222-228,  February,  1980. 

Descriptors:  *Water  pollution  control,  'Regula- 
tions, 'Water  quality,  'Governmental  interrela- 
tions. Planning,  Safe  Drinking  Water  Act,  Ground- 
water, Waste  water  treatment.  Industrial  wastes. 
Disposal,  Clean  Water  Act,  Legal  aspects,  Water 
law.  Water  policy.  Local  governments. 

An  interview  with  Eckardt  Beck,  appointed  as 
assistant  administrator  for  Water  and  Waste  Man- 
agement at  the  U.S.  EPA  in  December,  1979, 
discloses  his  views  on  water  pollution  control  in 
the  coming  decade.  Mr.  Beck  suggests  more  atten- 
tion to  groundwater  protection,  coordination  of 
statutory  authorities,  more  community  choice  in 
sludge  disposal  options,  a  coordinated  effort  to 
control  groundwater  pollution  involving  govern- 
ments at  all  levels  and  the  general  public,  contin- 
ued partnership  with  states  under  the  construction 
grants  program  and  expansion  of  this  program  to 
all  states  which  wish  to  participate,  development 
of  recommendations  on  industrial  cost  recovery, 
attention  to  user  charges  so  that  municipalities 
have  funds  on  hand  for  replacing  and  updating 
plants,  allocation  of  pollutant  loads  from  each 
source  to  maintain  water  quality  standards,  and 
improved  data  for  non-point  management.  (Cassar- 
FRC) 
W81-05569 


RIGHTS  AND  LIABILITIES  OF  WATER  SUP- 
PLIERS ARISING  FROM  GROUNDWATER 
POLLUTION, 

E.  I.  Selig. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  4,  p  186-187,  April,  1981.  2  Ref. 

Descriptors;  'Groundwater  pollution,  'Legal  as- 
pects, 'Water  suppliers.  Liability,  Judicial  deci- 
sions. Negligence,  Municipal  water. 

As  a  result  of  their  status  as  public  utilities  and  as 
monopolies  on  which  the  public  must  rely  for  a 
prime  necessity  of  life,  water  suppliers  are  subject 
to  an  exceptionally  high  standard  of  public  con- 
cern. The  ruling  in  1975  on  the  Moody  v.  City  of 
Galveston  case  is  used  to  illustrate  recent  trends  in 
current  law  relevant  to  products  liability,  particu- 
larly by  water  suppliers.  One  trend  is  that  the 
water  supplier  may  be  subject  to  the  rule  of  stnct 
liability   for  all   resulting  injuries  to  users,   even 
when  the  contamination  is  not  the  result  of  the 
supplier's  negligence.  A  second  trend  is  refusal  to 
permit  the  municipal  or  other  public  supplier  to 
plead  sovereign  immunity  as  a  bar  to  suit  when  the 
supplier  is  acting  in  a  proprietary  role.  There  is  a 
possibility  of  large  damage  awards  against  water 
companies  in  cases  in  which  a  plaintiff  claims  sen- 
ous  injury   resulting  from   the  pollutants  in  the 
water  supply,  especially  if  the  supplier  has  failed  to 
use  advanced  water  testing  and  treatment  technol- 
ogies. Preventive  strategies  which  water  suppliers 
should  institute  include  periodic  testing  for  any 
priority  toxic  pollutants  known  to  exist  or  likely  to 
exist  in  the  watershed  of  the  wells,  treatment  to 
remove  priority  pollutants,  studies  of  the  history 
and  current  pattern  of  waste  disposal  practices  in 
the  watershed  areas,  studies  of  groundwater  flow 
patterns  of  aquifers  feeding  the  wells,  technical 
activities  to  divert  wastes  from  aquifers,  and  legal 
and  political  activities  to  prevent  or  restrict  waste 
disposal  activities  in  the  recharge  zones  on  which 
the  supplier  relies.  Suits  by  water  suppliers  against 
groundwater  polluters  can  be  expected  to  increase 
over  the  next  several  years.  (CarroU-FRC) 
W81-05612 


NEW  MEXICO  STATE  ENGINEER  ISSUES 
ORDERS  ON  MINE  DEWATERING, 

K.  P.  Watson. 

Natural  Resources  Journal,  Vol  20,  No  2,  p  359- 

362,  April,  1980.  28  Ref 

Descriptors:  'Legal  aspects,  'Mines,  'Dewatering, 
Uranium,  'New  Mexico,  Jurisdiction,  State  juris- 
diction. 

The  present  case  centers  around  the  New  Mexico 
water  law  which  gives  the  State  Engineer  the 
jurisdiction  over  withdrawal  of  water  from  under- 
ground basins  for  mine  dewatering  and  subsequent 
beneficial  use.  This  withdrawal  does  not  impair 
others'  water  rights  if  water  level  declines  at  senior 
appropriators'  wells  do  not  exceed  400  feet.  The 
specific  case  of  Phillips  Uranium  Corporation  ap- 
plying to  the  State  Engineer  to  appropriate  from 
the  San  Juan  Underground  Basin  a  total  of  653,431 
acre-feet  of  water  over  a  32.5  yr  period  is  present- 
ed. By  ordering  the  approval  of  the  application, 
the  State  Engineer  caused  the  first  determination 
of  the  hydrologic  characteristics  of  the  particular 
aquifer  to  be  made,  whose  location  in  the  area  of 
extensive  energy  reserves  makes  it  a  key  to  devel- 
opment of  those  resources.  The  order  is  the  result 
of  economic  balancing  between  reasonable  eco- 
nomic development  of  the  area's  uranium  reserves 
and  protection  of  prior  water  appropriators. 
(Baker-FRC) 
W81-05622 

IMPROVING  THE  DEVELOPMENT  OF 
WATER  QUALITY  STANDARDS, 

R.  R.  Noss,  and  D.  H.  Marks. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  4,  p  426-429,  April,  1981.  3  Fig,  5  Ref. 

Descriptors:  'Water  quality  standards.  Standards, 
Water  quality,  'Water  quality  control,  Quality 
control.  Decision  making.  Administrative  deci- 
sions. Legal  aspects.  Legislation,  'Water  pollution 
control. 

An  attempt  was  made  to  clarify  the  true  nature  of 
water  quality  standards  by  describing  the  process 
by  which  they  are  developed.  Prior  to  the  passage 
of  the  Federal  Water  Pollution  Control  Act 
Amendments  of  1972,  water  pollution  control  ac- 
tivities in  the  US  were  based  almost  entirely  on  the 
achievement  of  instream  water  quality  standards. 
The  amendments  added  requirements  that  all 
point-source  discharges  install  minimum  levels  of 
treatment  by  specific  dates.  Recently  there  has 
been  increasing  pressure  to  relax  some  of  the  mini- 
mum treatment  requirements  and  depend  more 
heavily  on  case-by-case  analyses  based  on  the  in- 
stream water  quality  standards.  As  increasing  de- 
mands are  imposed  on  the  same  finite  amount  of 
water,  the  need  for  a  systematic  balancing  of  the 
conflicts  in  the  development  of  water  quality 
standards  increases.  As  the  costs  of  controlling 
pollution  rise,  the  development  of  non-traditional 
water  quality  standards  that  are  less  expensive  to 
meet  will  require  more  investment  in  and  under- 
standing of  the  process  by  which  standards  are  set. 
Problems  will  require  increasingly  greater  consid- 
eration of  multiple  objectives.  A  systematic  proc- 
ess for  setting  water  quality  standards  must  be 
found  that  utilizes  extensive  information  on  alter- 
natives and  impacts  and  is  capable  of  identifying 
and  resolving  conflicts  among  multiple  objectives. 
(Baker-FRC) 
W8 1-05623 

NO  MORE  GRANTS,  BETTER  WATER  QUAL- 
ITY MEASURES,  NO  NATIONAL  NON- 
POINT-SOURCE  PROGRAMS  NOW, 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  430-433,  April,  1981. 

Descriptors:  'Water  pollution  control,  'Govern- 
ment finance,  Environmental  protection.  Econom- 
ic aspects.  Government  supports.  Evaluation, 
Water  quality  standards. 

A  position  paper  was  drafted  by  the  executive 
committee  of  the  Water  Pollution  Control  Feder- 
ation concerning  funding  national  water  pollution 
control    programs.    Upon    examining    the    Clean 
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Water  Act's  construction  grants  program,  it  was 
determined  that  about  $106  billion  will  be  needed 
to  meet  all  of  the  municipal  water  pollution  prob- 
lems still  existing.  The  current  grants  program 
cannot  meet  all  of  these  needs.  For  various  reasons 
the  processes  required  for  securing  grant  funding 
are  extremely  slow  moving.  At  present  it  takes 
seven  to  1 1  years  to  build  a  treatment  plant.  With 
these  problems  in  mind,  the  goal  of  fishable,  swi- 
mable  water  by  1983  and  elimination  of  all  pollut- 
ant discharges  by  1985  cannot  be  achieved.  Local 
governments  must  decrease  their  dependence  on 
federal  and  state  construction  grants.  Congress 
must  provide  maximum  flexibility  to  local  govern- 
ments. Goals  and  deadlines  must  be  re-set.  The 
EPA  must  liberalize  the  definition  of  secondary 
treatment.  Construction  grants  should  be  stream- 
lined and  project  management  duties  transferred  to 
the  states.  (Baker-FRC) 
W8 1-05624 


IMPROVING  WATER  QUALITY  CRITERIA 
AND  STANDARDS. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  434-439,  April,  1981. 

Descriptors:  'Water  quality  standards.  Standards, 
Water  quality.  Water  quality  control,  Quality  con- 
trol. Decision  making.  Administrative  decisions, 
Legal  aspects,  Government  supports,  'Water  pol- 
lution control. 

A  position  paper  was  drafted  by  the  executive 
committee  of  the  Water  Pollution  Control  Feder- 
ation concerning  the  improvement  of  water  quality 
criteria  and  standards.  The  paper  states  that  as 
concepts,  water  quality  criteria  and  standards  need 
a  great  deal  of  refinement.  The  procedures  in 
which  they  are  used  also  need  revamping.  Sam- 
pling, monitoring,  standard-setting,  and  permit 
programs  should  be  reconsidered  together  so  as  to 
demonstrate  conclusively  where  progress  is  being 
made.  One  of  the  top  priorities  of  EPA  and  of  the 
state  water  pollution  control  agencies  should  be 
the  integration  of  criteria  and  standards  with  the 
national  permit  program.  It  is  recommended  that 
the  EPA  promote  positive  ways  in  which  realistic 
standards  can  be  encouraged.  If  the  EPA  dissa- 
proves  of  some  of  the  standards  set  by  the  states, 
this  disapproval  should  carry  with  it  definite  rec- 
ommendations, including  specific  technical  and  so- 
cioeconomic justifications,  rather  than  making  ref- 
erence to  the  Red  Book  criteria  or  the  unenforcea- 
ble goals  of  the  Clean  Water  Act.  It  is  suggested 
that  standards  do  not  have  to  be  changed  as  often 
as  criteria  may  have  to  be  updated.  It  is  also 
recommended  that,  if  the  water  quality  desired 
cannot  be  attained  through  a  combination  of  efflu- 
ent treatment  and  best  management  practices  for 
non-point  sources,  additional  controls  may  be 
needed.  (Baker-FRC) 
W8 1-05625 


CONTROLLING  RURAL  NON-POINT- 
SOURCE  POLLUTION. 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  440-443,  April,  1981.  1  Fig. 

Descriptors;  'Nonpoint  pollution  sources,  'Rural 
areas,  'Water  pollution  control.  Costs,  Economic 
aspects.  Governmental  interrelations.  Interagency 
cooperation.  Political  aspects. 

A  position  paper  was  drafted  by  the  executive 
committee  of  the  Water  Pollution  Control  Feder- 
ation concerning  the  controlling  of  rural  non- 
point-source  pollution.  According  to  this  paper, 
national  goals  must  be  tailored  to  meet  local  situa- 
tions, recognition  must  be  made  and  variances 
allowed  for  the  diverse  spectrum  of  non-point 
source  (NPS)  pollutants,  and  increased  study  must 
be  made  into  the  interrelationships  surrounding 
NPS  pollutants.  It  is  recommended  that  the  Feder- 
al Water  Pollution  Control  Act  goal  of  zero  pollu- 
tion discharge  be  clarified.  Secondly,  fishable/ 
swimmable  water  qualities  need  further  definition. 
Third,  the  relationship  between  a  best  management 
practice  (BMP)  and  the  attainment  of  water  quality 
goals  is  not  yet  well  established.  It  is  also  recom- 
mended that  the  national  program  for  control  of 
NPS  determine  precisely  the  contribution  of  NPS 


pollutants  to  the  attainment  of  water  quality  goals, 
establish  the  effectiveness  of  various  control  prac- 
tices, and  establish  a  cost/benefit  ratio  for  various 
control  practices.  Also,  better  opportunities  should 
be  provided  for  communication  between  profes- 
sionals involved  in  soil/water  resource  manage- 
ment. National  and  state  programs  are  needed  for 
the  acquisition,  storage,  and  disposition  of  informa- 
tion on  soil  salinity  monitoring,  irrigation  water 
quality  monitoring,  sediment  transport/deposition, 
and  sediment/rainfall  quality.  (Baker-FRC) 
W8 1-05626 


WATER  POLLUTION  CONTROL  BY  AGREE- 
MENT: THE  FRENCH  SYSTEM  OF  CON- 
TRACTS. 

Ottawa  Univ.  (Ontario). 

P.  Harrsion,  and  W.  R.  D.  Sewell. 

Natural  Resources  Journal,  Vol  20,  No  4,  p  765- 

786,  October,  1980.  6  Fig,  5  Tab,  45  Ref. 

Descriptors:  'Water  pollution  control,  'Legal  as- 
pects, 'France,  Europe,  Waste  discharge.  Industri- 
al wastes.  Economic  aspects.  Water  quality  man- 
agement, Contracts,  'Pollution  taxes. 

France  instituted  new  approaches  to  water  man- 
agement in  the  1960's  in  order  to  remedy  the 
problems  of  disposal  of  massive  quantities  of  ef- 
fluents to  relatively  small  river  systems.  Two 
major  strategies  for  water  pollution  control  were 
the  adoption  of  a  system  of  effluent  discharge  fees 
and  a  policy  of  voluntary  agreements  between  the 
French  government  and  major  polluters.  Available 
mechanisms  for  water  pollution  abatement  involve 
such  costs  as  setting  up  administrative  systems, 
defining  standards  and  fee  levels,  and  implement- 
ing and  enforcing  costs.  In  France,  autonomous 
river  basin  agencies  develop  water  plans  for  their 
respective  areas  and  implement  a  complex  system 
of  water  charges.  Waste  discharge  charges  are 
applied  differentially  to  industrial  and  domestic 
water  users,  but  are  not  currently  levied  on  the 
agricultural  sector.  Industrial  pollution  charges  are 
levied  on  four  types  of  pollutants:  suspended 
matter,  oxidizable  matter,  dissolved  salts,  and  toxic 
matter.  Adjustments  to  the  basic  charges  are  made 
in  response  to  a  variety  of  factors,  such  as  pollution 
control  measures  and  location.  Since  1972,  the 
French  government  has  developed  a  series  of  vol- 
untary contract  agreements  aimed  at  reducing  spe- 
cific problems  of  water  quality.  Most  of  the  impor- 
tant contract  agreements  have  been  with  particular 
industrial  sectors.  Under  contracts  between  a  par- 
ticular industry  and  the  central  objectives  by  a 
certain  date  in  return  for  lower  pollution  payments 
to  river  basin  agencies  and  eligibility  for  pollution 
control  equipment  grants  and  loans.  (Carroll-FRC) 
W8 1-05630 


SINKING  FORTUNES:  TEXAS  REMEDIES 
FOR  VICTIMS  OF  LAND  SUBSIDENCE, 

J.  Reuter. 

Natural  Resources  Journal,  Vol  20,  No  2,  p  375- 

386,  April,  1980.  74  Ref. 

Descriptors:  'Legal  aspects,  'Groundwater  deple- 
tion. Subsidence,  Liability,  Groundwater  recession. 
Groundwater  budget,  Groundwater  availability, 
Water  rights.  Riparian  rights,  'Land  subsidence, 
•Bay port,  Texas. 

Plantiff  Smith-Southwest  Industries  and  owners  of 
neighboring  commercial  and  residential  property 
brought  a  class  action  suit  against  Friendswood 
Development  Corporation  and  its  parent  Exxon 
Corporation,  seeking  damages  for  subsidence  of 
their  lands,  located  along  the  west  bank  of  Galves- 
ton Bay.  Friendswood  had  pumped  groundwater 
from  their  own  nearby  inland  property  and  sold  it 
to  occupants  of  their  industrial  park  in  Bayport, 
Texas.  Land  owned  by  the  plantiff  had  dropped 
from  seven  feet  above  mean  sea  level  in  1964,  to  be 
either  submerged  or  periodically  flooded  by  the 
sea  by  1974.  This  was  the  first  case  to  present  the 
Texas  Supreme  Court  with  the  issue  of  whether 
and  when  liability  should  be  imposed  for  adjacent 
land  subsidence  caused  by  groundwater  withdraw- 
als. The  case  was  decided  on  the  basis  of  ground- 
water ownership  rules  alone  rather  than  as  a  con- 
flict between  different  surface  and  water  rights. 


The  majority  decision  does  permit  some  compensa- 
tion for  subsidence  grievances,  but  did  not  recog- 
nize a  resort  to  subjacent  support  by  groundwater. 
A  possible  action  in  negligence  has  now  con- 
strained the  previously  unlimited  right  to  ground- 
water in  Texas.  The  Texas  legislature  is  developing 
rules  to  prevent  waste  and  subsidence.  (Baker- 
FRC) 
W8 1-05631 


LEGISLATION  AND  LAND  DRAINAGE, 

Water,  No  36,  p  42-44,  January,  1981. 

Descriptors:  'Land  reclanjation,  'Drainage, 
'Legal  aspects,  'Great  Britain,  Legislation,  Ripar- 
ian  rights.   Government   interrelations.   Planning. 

The  British  Land  Act  of  1976  consolidated  the 
provisions  of  many  statutes  dealing  with  various 
aspects  of  land  drainage,  repealing,  in  whole  or  in 
part,  25  other  Acts.  Although  responsibility  for  the 
drainage  of  land  rests  primarily  with  the  riparian 
landowner,  water  authorities  have  a  responsibility 
for  general  supervision  of  all  matters  relating  to 
land  drainage  in  their  areas.  These  water  authori- 
ties exercise  their  land  drainage  functions  through 
statutory  regional  land  drainage  committees, 
which  may  in  turn  work  through  local  land  drain- 
age committees,  permitting  a  fair  degree  of  local 
control  over  budgeting  and  decision-making.  Inter- 
nal drainage  boards  are  created  to  deal  with  specif- 
ic large-scale  problems  in  identifiable  areas.  Water 
authorities  are  responsible  for  maintaining  and  im- 
proving water  courses  which  are  designated  'main 
river'  and  are  not  empowered  to  perform  work  on 
other  water  courses  except  on  a  recoverable  basis. 
However,  the  extent  of  'main  river'  in  practice  is 
determined,  and  may  be  varied,  by  the  respective 
water  authority.  Although  it  is  often  suggested  that 
water  authorities  should  assume  full  control  over 
all  water  courses,  this  opens  many  questions  re- 
garding the  definition  of  a  water  course,  whether 
the  water  authority's  powers  would  be  mandatory 
or  permissive,  and  the  extent  of  local  input,  to 
which  there  are  not  at  present  satisfactory  answers. 
The  current  complex  system  of  responsibilities  em- 
bodies the  historically  developed  principle  of  local 
control  of  local  matters.  The  real  problem  in  land 
drainage  management  is  not  so  much  one  of  assign- 
ing responsibilities  as  lack  of  financial  resources 
and  commitments.  (Carroll-FRC) 
W8 1-05685 


POLLUTION  CONTROL-SWEDISH  STYLE, 

Keele  Univ.  (England). 

J.  J.  Richardson. 

Water,  No  34,  p  13-16,  September,  1980.  1  Fig,  1 

Tab. 

Descriptors:  'Water  pollution  control,  'Sweden, 
'Regulations,  Legal  aspects.  Federal  jurisdiction. 
Water  pollution  sources,  Permits,  Licenses. 

The  Swedish  Environmental  Protection  Act, 
passed  in  1969,  reduced  the  number  of  agencies 
involved  in  pollution  control  and  instituted  an  ap- 
parently unified  and  integrated  system.  Private  and 
public  organizations  may  apply  to  the  National 
Environmental  Protection  Board  (NEPB)  for  a 
pollution  exemption  or  to  the  Franchise  Board 
(FB)  for  a  pollution  permit.  TTie  permit  provides 
detailed  specification  of  the  nature  of  the  polluting 
activity  and  the  type  of  control  and  monitoring 
measures  which  are  to  be  instituted.  The  exemp- 
tion, which  can  be  withdrawn  at  any  time,  also 
specifies  the  pollution  control  and  monitoring 
measures  which  are  to  be  taken  if  the  polluting 
activity  is  to  be  allowed.  Applications  for  permits 
or  exemptions  are  announced  publicliy,  and  oppor- 
tunities are  made  for  public  response.  The  enforce- 
ment of  pollution  control  however,  is  the  responsi- 
bility of  county  administrations  rather  than  of  the 
central  agencies.  Although  industrialists  initially 
found  it  relatively  easy  to  reach  agreement  with 
the  NEPB  on  pollution  cases,  they  are  now  more 
inclined  to  seek  permits  from  the  FB.  While  the 
NEPB  acts  more  as  a  consensus  agency  with  an 
emphasis  on  pollution  control,  the  FB  acts  more  as 
a  conflict  resolving  agency.  A  major  weakness  in 
the  enforcement  system  is  that  the  organizations 
responsible  for  enforcement  of  pollution  control 
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are  also  engaged  in  attempts  to  attract  industries  to 
their  locales.  The  lack  of  qualified  staff  at  the  local 
level  also  hinders  the  enforcement  effort.  It  is 
suggested  that  integration  of  enforcement  duties 
into  the  NEPB  structure  would  increase  the  exper- 
tise available  to  local  and  regional  personnel  and 
also  increase  the  awareness  on  the  part  of  the 
NEPB  staff  of  the  realities  of  specific  industries. 
(Carroll-FRC) 
W81-05691 

EEC  ENVIRONMENTAL  POLICY:  INVOLV- 
ING  THE  UK  WATER  INDUSTRY, 

Water  Research  Centre,  Stevenage  (England). 

P.  Newman,  and  C.  Maidment. 

Water,  No  36,  p  29-31,  January,  1981.  8  Ref 

Descriptors:  'Environmental  policy,  'Europe, 
♦Great  Britain,  Public  policy.  International  agree- 
ments. Water  policy,  Water  pollution.  Water  man- 
agement, European  Economic  Community. 

The  European  Economic  Community  (EEC)  first 
announced  an  environmental  policy  agreement  in 
1972.  This  policy  was  designed  to  stimulate  im- 
provement of  the  setting  and  quality  of  life  and  the 
surroundings  and  quality  of  living  conditions  of 
persons  residing  in  member  countries.  Although 
the  British  Government  has  responded  to  propos- 
als for  EEC  legislation  after  they  have  been  draft- 
ed, it  has  not  been  sufficiently  involved  in  the 
drafting  of  proposals  affecting  the  British  water 
industry.  The  EEC  Commission  has  established  a 
series  of  action  programs  on  the  environment  and 
has  provided  funds  for  research  and  development 
in  the  field  of  the  environment.  Under  the  action 
programs,  EEC  legislation  has  been  introduced  to 
reduce  pollution  and  to  improve  the  environment. 
In  seven  years,  the  Community  adopted  58  legisla- 
tive texts,  15  of  which  were  specifically  on  water 
pollution.  The  13  EEC  directives  (binding  on 
member  nations)  which  have  special  importance 
for  the  water  industry  are  concerned  with  the 
protection  and  improvement  of  the  aquatic  envi- 
ronment and/or  with  water  quality.  Environmen- 
tal research  programs  sponsored  by  the  Commis- 
sion have  concentrated  on  establishment  of  criteria 
for  pollutants,  environmental  information  manage- 
ment, reduction  and  prevention  of  pollution,  and 
protection  and  improvements  of  the  natural  envi- 
ronment. The  British  water  industry  should 
become  more  involved  in  the  current  research 
program  and  should  study  the  results  of  earlier 
research  programs  in  order  to  be  in  a  better  posi- 
tion to  influence  future  legislation  during  the  draft- 
ing stages.  (Carroll-FRC) 
W8 1-05695 

6F.  Nonstructural  Alternatives 


1977  are  summarized.  The  intent  of  the  conference 
was  to  overcome  underdevelopment  and  to  im- 
prove the  efficiency  of  water  use  through  the 
promotion  of  better  management.  An  action  plan 
was  proposed,  to  enhance  the  transfer  of  knowl- 
edge through  public  information,  education,  train- 
ing, and  research  and  development.  Shortages  of 
trained  and  educated  manpower  at  all  levels,  to- 
gether with  shortage  of  financial  resources  are  the 
major  critical  constraints  impeding  transfer  and 
development  of  water-management  technology. 
Statistics  on  existing  water  and  sanitary  facilities 
were  presented,  and  future  needs  of  developing 
countries  were  projected.  Ninety-five  percent  of 
existing  research  facilities  are  in  developed  indus- 
trial countries.  Pilot  projects  and  standardization  of 
engineering  services  and  equipment  were  among 
the  solutions  proposed  to  improve  the  global  bal- 
ance of  water  resource  technology.  (Titus-FRC) 
W81-05653 


EROSION  AND  RUNOFF  CONTROL  IN 
NORTHWESTERN  COLORADO, 

Northwest    Colorado    Council    of   Governments, 

Frisco. 

For   primary  bibliographic   entry   see   Field   4D. 

W81-05384 

UN  WATER  CONFERENCE:  SCOPE  FOR 
TRANSFER  OF  KNOWLEDGE  IN  ITS  ACTION 
PLAN, 

United  Nations,  New  York.  Dept.  of  International 
Economic  and  Social  Affairs. 
H.  M.  Neghassi. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  106,  No  WRl,  p 
351-363,  March,  1980.  2  Tab,  11  Ref 

Descriptors:  'Water  resources  development,  'Or- 
ganizations, 'Research  priorities,  'International 
agreements,  'Multiobjective  planning.  Water  Re- 
sources Institute,  Territorial  waters,  Technology, 
Regional  planning.  Management  planning.  Com- 
prehensive planning.  Long-term  planning.  Industri- 
al development.  Flood  control.  Agriculture. 

Problems  relating  to  the  transfer  of  knowledge  in 
water  resource  development  which  were  consid- 
ered at  the  United  Nations  Water  Conference  in 


IMPROVING  THE  QUALITY  OF  LIFE, 

United    Nations    Development    Program,    New 

York. 

P.  Bourne. 

Water,  No  35,  p  2-4,  November,  1980. 

Descriptors:  'Developing  countries,  'International 
water  decade,  'Water  supply  development.  Rural 
areas.  Municipal  water  supply.  Drinking  water. 
United  Nations,  Water  supply. 

The  International  Drinking  Water  Supply  and 
Sanitation  Decade,  launched  in  1980  by  the  United 
Nations,  can,  if  successful,  bring  about  great 
changes  in  the  quality  of  human  life.  If  the  overall 
goal  of  providing  clean,  accessible  drinking  water 
and  sanitation  to  all  is  achieved,  it  could  cut  infant 
mortality  in  half  revolutionize  the  role  of  women 
in  rural  areas  throughout  the  world,  and  dramati- 
cally change  the  economic  status  of  people  now 
living  in  abject  poverty.  Improved  health  and  free- 
dom from  time-consuming  fetching  of  water  could 
be  expected  to  significantly  increase  the  productiv- 
ity of  large  portions  of  the  populations  of  develop- 
ing nations.  Individual  developing  countries  have 
been  asked  to  prepare  national  action  plans  to 
achieve  the  Water  Decade's  goals.  The  United 
Nations  Steering  Committee  for  Cooperative 
Action,  chaired  by  the  UN  Development  Program, 
is  responsible  for  planning  and  coordinating  the 
overall  strategy  and  the  activities  of  the  various 
UN  agencies.  United  Nations  agencies  provide  the 
overall  framework,  technical  support,  momentum, 
and  visibility  and  promotion  necessary  for  the  pro- 
gram's success.  The  most  crucial  aspect  of  the 
program's  ultimate  success  is  the  need  to  train 
adequate  personnel  at  the  village  level  to  repair 
and  maintain  pumps  and  as  government  administra- 
tors and  planners.  In  many  countries,  extensive  and 
intensive  educational  programs  will  be  needed  to 
encourage  people  to  use  the  new  sources  of  water 
of  improved  quality.  Community  involvement  in 
the  planning  and  development  of  the  new  sources 
of  water  supply  is  the  most  effective  way  to  ensure 
the  long-range  success  of  these  programs.  (Carroll- 
FRC) 
W8 1-05686 


populations,  'Everglades,  Florida,  Swamps,  Eco- 
logical effects,  Populations. 

The  effect  of  water  level  on  population  fluctu- 
ations of  the  prawn,  Palaemonetes  paludosus,  was 
investigated.  In  the  Everglades,  there  are  substan- 
tial fluctuations  of  water  level  caused  by  seasonal 
and  yearly  differences  in  rainfall  and  overland 
discharges.  Usually,  water  is  high  during  the 
summer  and  autumn,  but  declines  from  January 
through  May.  The  population  levels  and  ecological 
role  of  the  prawn  were  influenced  by  hydrologic 
conditions.  Population  levels  were  relatively  high 
in  years  when  water  levels  fluctuated  in  a  typical 
seasonal  pattern.  Population  decreased  by  about 
half  during  two  unusual  years  when  the  typical  dry 
season  did  not  occur.  During  the  dry  season,  the 
organisms  are  densely  concentrated  in  pools,  and 
with  the  onset  of  rains  in  June,  the  organisms 
disperse.  Apparently,  the  prawn  is  well  adapted  to 
survive  dry  periods  and  achieves  reproductive  ac- 
tivity following  high  water  periods.  (Small-FRC) 
W81-05506 


ENVIRONMENTAL  AND  SOCIO-ECONOMIC 
IMPACT  OF  JONGLEI  CANAL  PROJECT, 

Jonglei  Canal  Project,  Khartoum  (Sudan). 

A.  A.  Tahir,  and  M.  O.  El  Sammani. 

Water  Supply  and  Management,  Vol  4,  No  1/2,  p 

45-51,  1980.  17  Ref 

Descriptors:  'Canals,  'Environmental  effects, 
'Social  aspects,  'Jonglei  Canal,  'Sudan,  Rural  so- 
ciology. Water  resources  development.  Econom- 
ics, Agriculture,  Swamps. 

The  construction  of  the  Jonglei  Canal,  Sudan,  will 
accelerate  the  social  and  economic  changes  al- 
ready noticeable.  Indicators  of  the  population's 
openness  to  changes  are  cattle  vaccination,  appre- 
ciation of  education,  desire  for  health  services, 
migration  for  employment,  contact  with  people, 
and  conveniences  of  more  developed  areas,  includ- 
ing a  clean,  adequate  water  supply.  Agricultural 
pilot  farms  are  being  established  to  study  various 
aspects  of  farm  management,  methods  and  related 
social  aspects.  Environmental  aspects  of  the  pro- 
ject will  also  be  surveyed,  including  a  proper 
water  management  system.  (Cassar-FRC) 
W8 1-05668 


CONSERVATION     V.     LAND     DRAINAGE-A 
GUIDE  FOR  THE  FUTURE, 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-05690 


6G.  Ecologic  Impact  Of 
Water  Development 


BUTTE  VALLEY  DIVISION,  KLAMATH  PRO- 
JECT, OREGON-CALfFORNIA. 

Water  and  Power  Resources  Services,  Sacramen- 
to, CA.  Mid-Pacific  Region. 

For   primary   bibliographic   entry  see  Field   6D. 
W81-05389 


POPULATION  FLUCTUATIONS  OF  THE 
PRAWN,  PALAEMONETES  PALUDOSUS,  IN 
THE  EVERGLADES, 

Everglades  National  Park,  Homestead,  FL. 

J.  A.  Kushlan,  and  M.  S.  Kushlan. 

American  Midland  Naturalist,  Vol   103,  No  2,  p 

401-403.  April,  1980.  2  Fig,  1  Tab,  9  Ref 

Descriptors:  'Water  level  fluctuations,  'Shrimp, 
'Seasonal  variation.  Ecosystems,  Rainfall,  Aquatic 
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THE  U.S.  GEOLOGICAL  SURVEY  IN  ALASKA, 
1981  PROGRAMS. 

Geological  Survey.  Anchorage,  AK.  Water  Re- 
source Div.  „  „.  , 
Available  from  Br.  of  Dist.,  USGS,  604  S.  Pickett 
St ,  Alexandria,  VA  22304.  Geological  Survey  Cir- 
cular 843,  1981.  Ill  p,  25  Fig,  4  Tab.  (Reed,  K.  M., 
editor). 

Descriptors:  'Natural  resources,  'Exploration,  Oil, 
Energy,  Mineralogy,  Water  resources  develop- 
ment. Geology,  Topographic  mapping.  Conserva- 
tion, 'Alaska,  Outer  Continental  Shelf  National 
Petroleum  Reserve,  'Geological  survey.  Pro- 
grams, Projects. 

This  Circular  describes  the  1981  programs  and 
projects  of  the  U.S.  Geological  Survey  in  Alaska. 
A  brief  description  of  the  Alaskan  operations  of 
each  office  and  division  of  the  Survey  is  followed 
by  project  descriptions  arranged  by  geographic 
regions  in  which  the  work  takes  place.  The  largest 
program  at  present  is  related  to  oil  and  gas  explo- 
ration, but  programs  also  include  mineral  appraisal, 
water-resource  studies,  volcanic  and  seismic  pro- 
grams, topographic  mapping,  glaciological  and 
geohazard  studies,  and  many  other  activities. 
Alaska  is  the  largest  and  the  least  populated,  least 
explored,    and    least    developed    of   the    Nation's 
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Group  7A— Network  Design 

States.  The  land  area  contains  375  million  acres 
and  comprises  16  percent  of  the  onshore  land  and 
more  than  half  of  the  Outer  Continental  Shelf  of 
the  Nation.  After  Native  and  State  of  Alaska  land 
selections  of  44  million  acres  have  been  made, 
approximately  60  percent,  225  million  acres,  of 
Alaska  land  will  remain  under  Federal  jurisdiction. 
Federal  lands  in  Alaska  then  will  comprise  ap- 
oroximately  30  percent  of  all  onshore  land  in  the 
Nation's  public  domain.  (USGS) 
W8 1-054 14 


SAMPLING-DONT     LEAVE     IT     ALL     TO 

Water  Research  Centre,  Stevenage  (England). 

J.  Ellis. 

Water,  No  35,  p  9-12,  November,   1980.  3  Fig. 

Descriptors:  •Sampling,  'Statistical  methods, 
•Data  processmg.  Planning,  'Network  design. 
Water  sampling.  Statistical  analysis.  Data  collec- 
tions. 

The  design  of  sampling  programs  is  crucial  to  the 
validity  of  the  results  and  conclusions  reached 
with  respect  to  the  data  collected.  The  basic  statis- 
tical principles  of  sampling  are  all  essentially  mat- 
ters of  common  sense.  Precise  definition  of  the 
objective  of  the  sampling  program  is  the  most 
important  planning  task.  The  objective  must  first 
specify  the  particular  group  of  values  about  which 
inferences  are  to  be  made.  The  conflict  between 
the  population  required  by  the  objective  and  the 
subpopulation  dictated  by  practical  considerations 
may  pose  significant  problems  for  a  sampling 
design.  The  population  should  be  defined  so  as  to 
exclude  as  much  of  the  variability  of  time  and 
place  that  is  irrelevant  to  the  objective  as  possible. 
The  objective  must  then  specify  what  feature  of 
the  defined  population  is  to  be  estimated,  such  as 
mean,  percentage  above  a  given  level,  or  95th 
percentile.  The  degree  of  imprecision  which  is 
tolerable  in  the  answer  must  also  be  determined. 
Statistical  methods  make  it  possible  to  relate  the 
quality  of  the  information  obtained  to  the  sampling 
effort  expended.  However,  all  statistical  methods 
for  quantifying  sampling  error  assume  that  an  inde- 
pendent random  sample  has  been  taken.  If  the  type 
of  probability  distribution  followed  by  the  popula- 
tion is  known  or  can  be  assumed,  it  is  possible  to 
achieve  substantial  saving  in  sampling  effort.  Esti- 
mation of  95th  percentiles  can  be  made  either 
without  assuming  any  distribution  or  with  assump- 
tion of  normality.  (Carroll-FRC) 
W81.05687 


7B.  Data  Acquisition 

MATHEMATICAL  MODEL  OF  GAMMA-RAY 
SPECTROMETRY  BOREHOLE  LOGGING 
FOR  QUANTITATIVE  ANALYSIS, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

U.  Schimschal. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed 

Ctr.,   Denver,   CO   80225,   Price:   $3.25   in  paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open-File  Report  81-402,  1981.  23  p,  2  Fig,  2  Tab, 

4  Ref 

Descriptors:  'Mathematical  models,  •Borehole 
geophysics,  •Gamma  radiation,  •Well  logs.  Com- 
puter models.  Computer  programs,  Gamma  spec- 
trometry. Gamma  ray  attenuation. 

A  technique  for  analyzing  gamma-ray  spectral- 
logging  data  has  been  developed,  in  which  a  digital 
computer  is  used  to  calculate  the  effects  of  gamma- 
ray  attentuation  in  a  borehole  environment.  The 
computer  model  allows  for  the  calculation  of  the 
effects  of  lithology,  porosity,  density,  and  the 
thickness  of  a  horizontal  layer  of  uniformly  distrib- 
uted radioactive  material  surrounding  a  centralized 
probe  in  a  cylindrical  borehole.  The  computer 
program  also  contains  parameters  for  the  calcula- 
tion of  the  effects  of  well  casing,  drilling  fluid, 
probe  housing,  and  losses  through  the  sodium- 
lodide  crystal.  Errors  associated  with  the  common- 
ly used  mathematical  assumption  of  a  point  detec- 
tor are  eliminated  in  this  model.  (USGS) 
W81-05406 


A  HOMEMADE  INSTRUMENT  FOR  COL- 
LECTING SOIL  WATER  FROM  POROUS  CE- 
RAMIC CUPS, 

Forestry  Sciences  Lab.,  Grand  Rapids,  MN. 

M.  D.  Knighton,  and  D.  E.  Streblow. 

North  Central  Forest  Experiment  Station,  St.  Paul 

Minnesota,  Research  Note  NC-270,   1981    5  n    4 

Fig,  3  Ref  ^' 

Descriptors:  'Soil  water,  •Instrumentation,  •Sam- 
pling, •Nutrients,  Water  quality.  Leaching,  •Ce- 
ramic cup,  •Porous  cup.  Soil  solution.  Nutrient 
cycling.  Nutrient  budget. 

An  efficient  Ceramic-Cup  Water  Collection  Instru- 
ment (CCWCI,  'quickie')  is  described.  Soil  water 
collection  from  ceramic-cup  samplers  may  require 
compositing  by  equal  volume  from  distantly 
spaced  samplers,  or  simultaneous  water  collection 
from  closely  spaced  samplers  without  compositing. 
All  collection  must  be  done  with  minimal  opportu- 
nity for  sample  contamination.  The  CCWCI  com- 
bines these  and  other  soil  water  collection  needs 
into  a  streamlined  system  that  may  be  adapted  to  a 
variety  of  experimental  designs  and  field  condi- 
tions. 
W8 1-05431 


COMPUTERS  IN  THE  WATER  INDUSTRY, 

Ferranti  Computer  Systems  Ltd.  (England). 

E.  Dowler. 

Water  and  Waste  Treatment,  Vol  23,  No  7   d  26 

28,  31,  July,  1980.  ' 

Descriptors:  •Computers,  •Water  management. 
Water  treatment,  •Monitoring,  Rivers,  Flow  mea- 
surement, Wastewater  treatment,  •Water  treatment 
facilities.  Wastewater  facilities. 

On-line  computer  systems  are  finding  application 
in  the  water  industry  for  the  control  and  monitor- 
ing of  a  wide  range  of  activities  such  as  water 
treatment,  sewage  treatment,  and  river  monitoring. 
They  range  from  small  systems  based  on  a  micro- 
processor or  small  mini-computer  to  large  multi- 
processor schemes.  Two  examples  from  opposite 
ends  of  the  spectrum  are  described  in  this  paper. 
One  example  of  a  large  system  is  the  Hamburg 
Water  Works,  which  supplies  potable  water  to  a 
population  of  about  two  million  and  to  over  30 
surrounding  municipalities.  Ground  water  is  ac- 
quired from  over  500  wells  and  treated  in  20  water 
works.  Process  computer  work  is  currently  being 
expanded  into  a  four-level  hierarchical  structure 
employing  13  Argus  700  computers  and  seven 
micro-processors.  An  example  of  a  small  system  is 
the  Eccles  Sewage  Treatment  Works  in  the  East- 
em  Division  of  the  North  West  Water  Authority. 
Here  a  Ferranti  Argus  700E  computer  with  48K  of 
core  memory,  a  logging  printer  and  a  color  semi- 
graphic  display  provide  a  moderate  degree  of  cen- 
tralized automatic  control.  (Baker-FRC) 
W8 1-05483 


COST  CONTROL  THROUGH  EFFECTIVE 
MONITORING  INSTRUMENTATION, 

B.  Philip. 

Water  and  Waste  Treatment,  Vol  23,  No  7,  n  36- 

37,  July,  1980. 

Descriptors:  •Monitoring,  'Water  use.  Measuring 
instruments.  Measuring,  Water  loss.  Water  use  effi- 
ciency. Costs,  Cost-benefit  analysis.  Cost  analysis. 

Fluid  monitoring,  while  not  a  new  science,  has 
developed  over  recent  years  to  provide  industry 
with  highly  accurate  electronic  metering  with  per- 
manent record  printouts.  One  of  the  latest  in  the 
field  of  fiuid  monitoring  devices  is  equipment  de- 
signed on  a  modular  basis  to  provide  simplicity 
coupled  with  electronic  accuracy.  The  basic  mod- 
ules of  the  system  are  a  transducer  and  a  recorder, 
which  are  able  to  measure  and  record  changes  in 
the  flow  level  or  pressure  of  liquids.  Accurately 
measuring  changes  in  pressure  or  pressure  differen- 
tials, the  transducer,  operating  from  an  AC  or  DC 
power  supply,  provides  continuous  reporting  on 
the  rate  of  flow,  line  pressure  or  depth  of  a  fluid. 
The  main  components  of  the  transducer  are  a 
pressure  sensing  element,  a  linear  variable  differen- 
tial transformer,  a  linearizing  circuit,  and  a  volt- 


age-to-currenl  converting  circuit.  The  benefits  of 
incorporating  a  monitoring  system  such  as  this  to 
measure  a  company's  water  committment  cannot 
be  underestimated.  The  economics  of  such  a  moni- 
toring system  can  show  savings  of  many  thousands 
of  pounds  which  can  offer  a  genuine  overall  con- 
tribution to  the  cost  effectiveness  of  a  company's 
operation.  (Baker-FRC) 
W8 1-05484 


WHY  HELD  FLUOROMETRY. 

Water  and  Waste  Treatment,  Vol  23,  No  4  d  50 
52,  54,  April,  1980.  ' 

Descriptors:  •Fluorometry,  Monitoring,  Measur- 
ing instruments.  Field  tests.  On-site  tests.  Oil  spills. 
Paniculate  matter.  Flow  measurement,  •Water 
analysis. 

Fluorometry  is  an  analytical  technique  for  which 
field  instruments  have  been  developed.  A  portable 
field  unit  is  available  which  will  withstand  tempo- 
rary immersion  and  is  ideally  suited  to  operation 
from  small  survey  vessels  or  on  land.  Rack-mount 
versions  can  also  be  supplied  in  weather-resistant 
cases,  and  a  submersible,  high-pressure  model  can 
be  used  for  towed  or  on-station  measurements  to  a 
depth  of  67  meters.  Fluorometry  measurements  are 
sensitive;  analytical  errors  are  avoided  since,  for 
most  applications,  sample  concentration  by  extrac- 
tion, or  filtration  is  not  required.  For  high  concen- 
trations, only  a  simple  dilution  is  needed.  The 
instruments  can  be  used  to  follow  quantities  of  oil 
in  the  water  environment.  Fluorometric  meas- 
urements have  been  used  to  establish  baselines 
where  oil  entry  in  water  was  expected,  and  for 
detailed  study  of  the  proposed  sites  for  new  instal- 
lations or  operations  involving  oil.  The  methods 
are  also  useful  for  determining  flow  measurements 
and  time-of-travel  studies,  for  circulation  and  dis- 
persion studies,  for  analysis  of  chlorophyll  and 
pheophytin  concentrations  in  algae,  and  for  moni- 
toring particulate  matter.  (Baker-FRC) 
W8 1-05485 


OXYGEN  TRANSFER  PARAMETER  ESTIMA- 
TION, 

California  Univ.,  Los  Angeles.   School  of  Engi- 
neering and  Applied  Science. 
For  primary   bibliographic   entry  see   Field   5D. 
W8 1-05492 
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WARNING. 

For  primary  bibliographic  entry  see  Field  8A. 
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ANALYSIS  OF  A  NUMERICAL  SOLUTION  TO 
THE  ONE-DIMENSIONAL  STOCHASTIC 
CONVECTION  EQUATION, 

Battelle  Pacific  Northwest  Lab.,  Richland,  WA. 
C.  A.  Oster,  A.  G.  Gibbs,  and  D.  H.  Tang. 
Advances  in  Water  Resources,  Vol  4,  No  1,  p  2-8 
March,  1981.  1  Tab,  7  Ref 

Descriptors:  •Finite  difference  method,  •Stochas- 
tic hydrology,  •Conductivity,  Mathematical  stud- 
ies, Equations,  Flow,  Path  of  pollutants.  Transport. 

A  numerical  method  for  solving  the  one-dimen- 
sional stochastic  convection  equation  was  devel- 
oped which  consists  of  replacing  the  differential 
equation  by  a  system  of  finite  difference  equations. 
The  Gibbs  procedure  was  used  to  produce  a 
system  of  general  linear  difference  equations 
whose  solution  is  the  mean  concentration  or  mean 
fiux  of  a  component  at  discrete  points  in  time. 
When  using  this  general  system  of  equations,  it  is 
not  necessary  to  solve  equations  at  each  step.  This 
paper  explores  the  conditions  for  the  existence  of  a 
numerically  stable  solution  to  the  general  system  of 
equations  or  to  an  approximate  equation  Also, 
simple  samples  are  presented  which  demonstrate 
thai  the  numerical  procedure  does  produce  solu- 
tions in  good  agreement  with  known  approximate 
analytical  solutions.  The  procedure  presented  here 
can  be  extended  to  higher  dimensions,  but  the 
analysis  of  such  an  extension  is  fairly  complicated. 
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Applications      include      contaminant      transport. 

(Small-FRC) 

W81-05501 


TREATMENT  OF  TIME  DERIVATIVE  AND 
CALCULATION  OF  FLOW  WHEN  SOLVING 
GROUNDWATER  FLOW  PROBLEMS  BY  GA- 
LERKIN  FINITE  ELEMENT  METHODS, 

National  Energy  Authority,  Reykjavik  (Iceland). 
S.  P.  Kjaran,  and  S.  T.  Sigurdsson. 
Advances  in  Water  Resources,  Vol  4,  No  1,  p  23- 
33.  March,  1981.  10  Fig,  16Ref. 

Descriptors:  "Differential  equations,  'Ground- 
water movement,  "Unsteady  flow,  Flow,  Math- 
ematical studies,  Finite  element  method. 

Two  techniques  were  developed  for  solving  the 
linear  parabolic  differential  equation  which  de- 
scribes unsteady  groundwater  flow  in  an  anisotro- 
pic non-homogeneous  aquifer.  The  finite  element 
Galerkin  method  was  used.  The  first  technique 
involves  computing  the  smallest  eigenvalues  and 
associated  eigenvectors  of  the  matrices  arising 
from  the  Galerkin  method  and  is  a  mode  superposi- 
tion technique.  This  technique  permits  the  inter- 
pretation of  the  response  of  the  groundwater  level 
to  input  in  terms  of  parallel  linear  reservoirs.  If 
properly  implemented,  the  technique  has  computa- 
tional advantages  over  conventional  standard  finite 
difference  methods.  The  second  technique  is  based 
on  generalized  flow  formulae  for  calculating  flow 
values  across  external  or  internal  boundaries  after 
obtaining  groundwater  levels.  This  technique  can 
be  used  in  the  case  of  linear  triangular  elements  on 
an  irregular  grid.  This  technique  usually  gives 
more  accurate  flow  values  than  those  obtained 
directly  from  groundwater  gradients.  (Small-FRC) 
W81-05503 


Sedimentary  Geology,  Vol  26,  No  1/3,  p  157-177, 
April,  1980.  8  Fig,  20  Ref. 

Descriptors:  "Sedimentary  structures,  "Measuring 
instruments.  Inlets,  Seismic  properties,  "Cameras, 
Seismographs,  Seismology,  Geophysics,  Sonar, 
Cameras,  Bottom  currents.  Bottom  sediments, 
Water  currents,  Sand,  "Sand  waves. 

The  use  of  high-resolution  seismic  profiling,  side- 
scanning  sonar,  bottom  television,  and  bottom 
camera  provided  sufficient  data  to  identify  and 
verify  characteristics  of  small  sand  waves  present 
on  a  hard  bottom,  medium  to  small  sand  waves 
superposed  on  large  sand  waves,  and  the  variations 
present  on  'sonograph-smooth'  bottoms.  These 
methods  were  employed  to  study  bedforms  in 
lower  Cook  Inlet,  Alaska.  The  heights  of  bedforms 
determined  solely  from  the  acoustic  shadow  length 
on  sonographs  tend  to  be  exaggerated  when  peb- 
bles or  large  pieces  of  organic  remains  are  present. 
The  high  acoustic  reflectance  of  such  material  can 
be  easily  confused  with  a  similar  acoustic  reflec- 
tance received  from  the  slope  of  a  sandy  bedform. 
Erroneous  calculations  of  bedform  height  can 
result  from  the  interpretation  of  side-scan  records 
of  bedforms  that  are  not  visible  on  bathymetnc 
records  if  photographic  methods  cannot  be  used  to 
confirm  these  measurements.  In  the  lower  Cook 
Inlet,  the  bedforms  in  the  sandy  sediments  include 
straight-crested  to  sinuous  to  lunate  ripples,  small, 
medium,  and  large  sand  waves,  sand  ridges,  sand 
ribbons,  and  sand  patches.  Rocky  and  pebbly  sea- 
floor  has  also  been  identified.  Water  depth  ranges 
from  25  to  120  meters,  with  surface  currents  aver- 
aging 3.8  kt  (2  meters/second).  Bottom  currents 
were  measured  at  42  cm/second.  (Baker-FRC) 
W81-05521 


THE  NUTRIENT  CONTENT  OF  PRECIPITA- 
TION, DRY  FALLOUT,  AND  INTERCEPTED 
AEROSOLS  IN  THE  CHAPARRAL  OF  SOUTH- 
ERN CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 

Qoi  Sciences. 

W.  H.  Schlesinger,  and  M.  M.  Hasey. 

American  Midland  Naturalist,  Vol   103,  No  1,  p 

114-122.  January,  1980.  7  Tab,  35  Ref 

Descriptors:  "Nutrients,  "Precipitation,  "Fallout, 
Aerosols,  Ions,  Rainfall,  Storms,  Fog,  "Chemical 
analysis.  Mountains,  California. 

The  relative  importance  of  nutrient  deposition  in 
bulk  precipitation,  intercepted  aerosols,  and  fog 
water  was  evaluated  in  the  Santa  Ynez  mountains 
of  southern  California.  At  five  sampling  stations, 
the  volume  of  incident  precipitation  was  measured 
and  chemical  analysis  was  performed.  Concentra- 
tions and  depositions  of  ions  in  rainfall  and  dry 
fallout  were  highest  at  highest  evevations.  Magne- 
sium and  sodium  were  deposited  primarily  during 
storms.  Calcium,  potassium,  and  N03-N  were  de- 
posited during  rainfall  and  as  dry  fallout.  Estimat- 
ed total  annual  inputs  were:  Ca(2-|-)  1.4  kg/ha, 
Mg(2  +  )  0.8  kg/ha,  Na(  +  )  6.1  kg/ha,  K(-h)  0.4 
kg/ha,  and  N  1.0  kg/ha.  At  an  elevation  of  1050  m, 
additional  precipitation  is  received  as  fog  drip 
during  winter  storms.  At  all  elevations  studied,  the 
deposition  of  ions  was  greater  in  collectors  con- 
taining plastic  foliage,  probably  due  to  the  inter- 
ception of  dry  aerosols.  Deposition  of  N  from  the 
atmosphere  probably  exceeded  symbiotic  nitrogen 
fixation  by  shrubs.  (Small-FRC) 
W81-05504 


THE  RELATIONSHIP  BETWEEN  ASBESTOS 
AND  TURBIDITY  IN  RAW  WATER, 

Fred  Hutchinson  Cancer  Research  Center,  Seattle, 

WA. 

For  primary  bibliographic  entry  see  Field  5A. 
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IDENTIFICATION  OF  BEDFORMS  IN  LOWER 
COOK  INLET,  ALASKA, 

Geological  Survey,  Corpus  Christi,  TX. 

A.  H.  Bouma,  M.  L.  Rappeport,  R.  C.  Orlando, 

and  M.  A.  Hampton. 


A  SHORT  NOTE  ON  ERRORS  IN  RAINFALL 
MEASUREMENT,  ^      ^ 

University   of  Durban-Westville   (South   Africa). 

Dept.  of  Geography. 

G.  Du  T.  De  Villiers. 

Water  S  A,  Vol  6,  No  3,  p  144-148,  July,  1980.  3 

Fig,  2  Tab,  8  Ref 

Descriptors:  "Rain  gages,  "Measurement,  "Rain- 
fall, Gages,  Wind,  Instrumentation,  Comparison 
studies. 

Six  rainfall  gages  were  set  up  in  different  fashions 
to  compare  the  collection  efficiencies  of  each.  Two 
were  installed  in  normal,  unprotected,  vertical 
fashion  with  orifices  1.2  meters  above  ground 
level.  The  third  was  vertical  with  the  orifice  ele- 
vated 2.4  meters  above  ground  level.  The  fourth 
was  vertical,  but  protected  from  wind  effects  by  a 
Nipher  screen.  The  fifth  was  a  pit  gage  with  hori- 
zontal orifice,  installed  at  ground  level  and  sur- 
rounded by  a  mat  to  minimize  splashing  errors. 
The  sixth  was  a  rotating  inclined  gage  mounted  at 
20  degrees  from  zenith,  orifice  1.2  meters  above 
the  ground.  Precipitation  data  on  37  storms  varied 
widely  among  the  gages.  Total  rainfall  in  mm 
recorded  was  as  follows:  2  vertical  gages  594.8, 
elevated  gage  548.0,  2  protected  gages  656.0,  and 
inclined  gage  873.8.  The  largest  source  of  error  in 
rain  gage  data  is  the  assumption  that  the  readings 
represent  the  actual  precipitation  at  the  site.  Cor- 
rections using  rain  vectors  and  storm  inclinations 
and  direction  factors  may  be  used  to  compute  true 
rainfall  from  vertical  gages.  (Cassar-FRC) 
W81-05566 


A  PHYSICO-CHEMICAL  METHOD  FOR  THE 
EXTRACTION  OF  MARINE  AND  ESTUARINE 
BENTHOS  FROM  CLAYS  AND  RESISTANT 
MUDS, 

Anglian  Water  Authority  (England). 

B.  E.  Barnett. 

Journal  of  the  Marine  Biological  Association  of  the 

United  Kingdom,  Vol  60,  No  1,  p  255,  1980.  1  Ref 

Descriptors:  "Benthic  fauna,  "Marine  sediments, 
"Separation  techniques,  Sediments,  Estuaries, 
Clays,  Mud,  Marine  animals.  Benthos. 

A  technique  for  extracting  benthic  fauna  from  such 
resistant  sediment  samples  as  clay  and  compacted 
silt  is  described.  Core  and  grab  samples  are  sieved 
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on  site  and  resistant  sediments  are  returned  to  the 
laboratory,  where  they  are  stored  in  a  5  percent 
formaldehyde  solution.  The  solution  fixes  and  pre- 
serves the  fauna  and  helps  to  break  down  the  clays. 
After  any  layers  of  soft  mud  are  washed  off  and 
sieved,  remaining  resistant  samples  are  frozen  for 
24  hours  and  then  thawed.  This  process  effectively 
breaks  the  resistant  sediments  into  small  particles 
and  permits  the  removal  of  released  animals  by 
elutriation.  The  remaining  coarse  sediment  parti- 
cles are  broken  down  by  treatment  with  Calgon 
water-softening  agent.  This  treatment  permits 
almost  all  of  the  sediment  remaining  to  be  washed 
through  the  sieve.  Recovery  of  benthic  fauna  is  at 
least  as  good  using  this  method  as  using  other 
separation  techniques,  and  the  specimens  have 
been  preserved  in  better  condition  than  with  other 
techniques.  (Carroll-FRC) 
W81-05579 


THE  MANY  USES  OF  REMOTE  SENSING, 

T.  Kish.  ,  ^  _, 

Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  4,  p  420-425,  April,  1981.  5  Fig. 

Descriptors:  "Remote  sensing,  "Water  resources 
development,  "Satellite  technology,  Weather  satel- 
lites. Oil  spills.  Turbidity,  Suspended  solids.  Sedi- 
ments, Red  tide.  Industrial  wastes.  Effluents,  Dis- 
solved oxygen.  Drainage,  Flood  forecasting. 
Aquatic  plants.  Acidity. 

Remote  sensing  capitalizes  on  the  fact  that  incident 
energey  striking  an  object  may  be  transmitted, 
absorbed,  reflected,  emitted,  or  scattered,  resulting 
in  identification  and  measurement  of  environmen- 
tal parameters.  Measurements  must  be  taken  on  the 
ground  to  obtain  actual  water  quality  parameters 
in  conjunction  with  the  use  of  remote  sensing 
pictures.  This  is  because  satellite  or  airplane  borne 
sensors  generally  only  detect  qualitative  differ- 
ences, which  must  be  quantified  by  calibration 
with  actual  water  samples  from  the  area  in  ques- 
tion. Sensing  instrumentation  includes  photograph- 
ic systems  and  scanning  systems.  Scanner  systems 
differ  from  photographic  systems  in  that  incoming 
radiation  is  focused  on  a  detector  which  translates 
the  radiation  intensity  into  a  corresponding  elec- 
tronic signal,  which  is  then  either  displayed  on  a 
cathode  ray  tube  or  recorded  on  magnetic  tape. 
Various  parameters  that  are  detectable  with  cur- 
rent equipment  include  chlorophyll  a,  turbidity  and 
suspended  sediments,  dissolved  oxygen,  poisonous 
red  tides,  municipal,  industrial,  and  pulp/paper  ef- 
fluent discharges,  oil  spills  and  oil  seeps,  plugged 
leachate  fields  of  septic  tanks,  sanitary  waste  dis- 
posal siting,  drainage  studies  and  flood  evaluations, 
acid-iron  industrial  waste,  water  depths  up  to  27 
meters,  salmon  spawning  grounds,  kelp  beds, 
coastal  aquatic  vegetation  mapping,  aquatic  vege- 
tation infestations,  ground  water,  tidal  zone  length, 
non-point-source  pollution,  robot  water  quality 
monitoring,  pH,  hazardous  waste  site  leachate,  sa- 
linity in  estuaries,  and  forecasts  of  runoff  from 
mountain  snow  packs.  (Baker-FRC) 
W81-05618 

INSTRUMENTATION  FOR  CLEAN  AND 
DIRTY  WATER,  ,     ^^ 

Thames  Water  Authority,  London  (England). 
H.  L.  Thompson, 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 
4,  p  153-154,  157,  161,  April,  1980.  2  Tab. 

Descriptors:  "Automation,  "Control  systems, 
"Water  quality  control.  Water  treatment, 
Wastewater  treatment,  Water  distribution.  Measur- 
ing instruments.  Computers,  Cost-benefit  analysis, 
Thames  Water  Authority,  England. 

The  status  of  instrumentation  and  automation  in 
the  British  water  industry  is  discussed.  In  the 
Thames  Water  Authority,  the  Metropolitan  Water 
Board  and  Greater  London  Council  are  heavily 
instrumented,  and  plans  exist  to  increase  automa- 
tion. Qualitative  measurements  are  much  more  dif- 
ficult to  estimate  than  quantitive  measurements. 
Some  parameters,  such  as  dissolved  oxygen,  may 
be  reliably  measured,  and  others  such  as  volatile 
matter  need  further  development  before  they  can 
be  used  for  control  purposes.  Reliable  sensors  have 
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been  an  obstacle  in  application  of  automation  to 
water  quality  control.  A  very  successful  ultrasonic 
device  for  primary  sludge  withdrawal  is  described. 
A  table  lists  the  water  quality  parameters  which 
are  commonly  measured  continuously,  with  the 
range  of  interest  and  range  of  errors.  A  report  by 
the  Working  Party  on  Control  Systems  in  the 
Water  Industry  has  published  an  interim  report 
concluding  that  water  treatment  processes  are  al- 
ready automated  to  a  fair  degree,  and  have  few 
difficulties,  but  economic  advantages  have  not  yet 
been  established.  In  water  distribution  systems, 
automation  is  cost-effective  and  subject  to  few 
problems.  The  variability  of  wastewater  makes 
automatic  control  difficult  to  apply  in  treatment 
processes.  Industrial  water  and  wastewater  facili- 
ties also  use  automation,  but  not  much  information 
is  available.  The  trend  toward  computerized  con- 
trol systems  continues.  (Cassar-FRC) 
W8 1-05632 


THE  IMPORTANCE  OF  FLOW  MEASURE- 
MENT, 

Water  Research  Centre,  Marlow  (England). 

J.  H.  N.  Garland. 

Effluent  and  Water  Treatment  Journal,  Vol  20,  No 

2,  p  71-74,  February,  1980.  2  Fig,  1  Tab,  9  Ref 

Descriptors:  'Flow  measurement,  'Water  quality 
control,  Wastewater  dilution.  Fate  of  pollutants, 
Gaging,  Effluents,  Rivers,  Pollution  load. 

The  dilution  ratio  (effluent  flow:cumulative  river 
flow)  is  an  essential  part  of  analysis,  interpretation, 
and  management  of  water  quality  data  in  the  case 
of  effluent  discharge  into  rivers.  Direct  flow  mea- 
surement is  expensive  and  impractical  on  a  large 
scale.  An  alternative  is  to  gage  effluents  directly 
and  install  stream  gages  at  strategic  points.  The 
distribution  of  gaging  stations  is  important  for 
preparation  of  mass  budgets.  Although  mass  flow 
analysis  is  a  simple  form  of  analysis,  it  provides 
useful  information  about  the  importance  of  sources 
of  pollutants  and  their  fate  in  river  systems.  The 
flow  weighted  mean  concentration  is  a  useful  sta- 
tistic because  it  is  directly  related  to  the  mean  mass 
flow.  Relationships  between  95  percentile  concen- 
tration and  the  flow  weighted  mean  are  suggested 
as  a  means  of  using  standards  (set  as  95  percentiles) 
to  estimate  permitted  mass  flows.  (Cassar-FRC) 
W8 1-05633 


GETTING  A  BIRD'S  EYE  VIEW  OF  YOUR  RE- 
SOURCES, PART  1, 

G.  W.  Fraza,  and  M.  E.  Holland. 

Water  and  Sewage  Works,  Vol  127,  No  2,  p  56-57, 

February,  1980. 

Descriptors:  'Water  resources  development, 
'Aerial  photography.  Monitoring,  Management, 
Environmental  management,  Resources  manage- 
ment, 'Water  management.  Watershed  manage- 
ment. 


Aerial  surveillance  can  significantly  reduce  the 
overall  field  monitoring  activities  necessary  to 
obtain  proper  information  for  water  resource  man- 
agement. These  aerial  surveillance  efforts  can  also 
provide  rapid  screening,  broad  overviews  of  a 
wide  variety  of  problems,  reconnaissance  for  swift- 
ly locating  a  particular  problem  spot  or  source  of 
trouble,  rapid  response  to  problems,  seasonal  time- 
lapse  photography  to  indicate  long-term  changes  in 
water-  and  land-related  problems  and  resources, 
periodic  inspections  of  water  treatment  facilities, 
and  additional  studies  concerning  complex  land 
and  water  related  influences  active  in  the  area. 
Aerial  surveillance  can  also  be  used  to  monitor 
compliance  and  thereby  become  an  enforcement 
tool  for  administrators  or  legal  officials  attempting 
to  maintain  specific  standards  in  this  area  of  envi- 
ronmental concern.  Staffing  for  such  an  aerial  pro- 
gram is  considered.  (Baker-FRC) 
W8 1-05649 


GETTING  A  BIRD'S  EYE  VIEW  OF  YOUR  RE- 
SOURCES, PART  2, 

G.  W.  Fraza,  and  M.  E.  Holland. 

Water  and  Sewage  Works,  Vol  127,  No  3,  p  38,  39, 

47,  58,  March,  1980.  2  Fig,  3  Tab. 


Descriptors:  'Aircraft,  'Cost-benefit  analysis,  'Re- 
sources management.  Data  collections.  Water  re- 
sources. Surveys,  Inspection,  Reservoirs,  Water 
pollution  control. 

Aerial  surveillance  of  water  resources  requires 
consideration  of  aircraft  availability,  degree  of  cen- 
tralization of  the  program,  and  level  of  service 
(total  flight  hours  per  year).  Aircraft  service  may 
be  obtained  in  several  ways:  purchases,  lease,  lease- 
purchase,  borrowing,  and  charter.  Centralized  op- 
eration has  several  advantages-a  greater  degree  of 
program  control,  more  consistency  in  activities 
and  output,  coordination  among  agencies,  and  free- 
dom from  administrative  details  for  technical  per- 
sonnel. However,  decentralized  operation  offers 
greater  flexibility  and  adaptability  to  local  needs. 
Costs  are  compared  for  three  levels  of  use:  110, 
450,  and  800  hours  per  year,  for  lease,  purchase, 
and  charter  plans.  For  800  hours  per  year  use,  the 
purchase  plan  is  cheaper,  $100,534;  for  110  hours 
per  year  the  charter  plan  was  least  expensive, 
$24,795.  Leasing  was  most  costly.  Tables  for  com- 
paring benefits  vs.  levels  of  service  and  benefits  vs. 
aircraft  aquisition  plans  are  presented.  (Cassar- 
FRC) 
W8 1-05650 


GETTING  A  BIRD'S  EYE  VIEW  OF  YOUR  RE- 
SOURCES, PART  3, 

G.  W.  Fraza,  and  M.  E.  Holland. 

Water  and  Sewage  Works,  Vol  127,  No  5,  p  66,  77, 

May,  1980.  3  Fig. 

Descriptors:  'Monitoring,  'Aerial  photography. 
Photography,  Field  tests.  Evaluation,  On-site  tests, 
Resources,  Water  resources  development,  'Water 
pollution.  Path  of  pollutants. 

Years  of  aerial  surveillance  have  demonstrated  that 
typical  water  pollution  and  water  quality  impair- 
ment problems  are  recognizable  from  the  air 
during  on-site  evaluation  without  great  difficulty. 
A  check  list  is  provided  of  routine  matters  to  be 
taken  care  of  prior  to  flight  to  ensure  success  of  the 
mission.  It  is  recommended  that  photographic 
equipment  be  hand-held  rather  than  using  rigid 
mountings,  since  the  hand-held  camera  is  provided 
with  ideal  motion  damping.  The  best  pictures  are 
usually  taken  through  the  open  window,  if  possi- 
ble. However,  pointers  are  offered  on  ways  to 
shoot  through  a  closed  window  if  that  is  necessary. 
(Baker-FRC) 
W8 1-05651 
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STREAM-TEMPERATURE  PATTERNS  OF 
THE  MUDDY  CREEK  BASIN,  ANNE  ARUN- 
DEL COUNTY,  MARYLAND, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

E.  J.  Pluhowski. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PBS  1-226854, 

Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

81-18,  April,  1981.  135  p,  16  Fig,  10  Tab,  20  Ref 

Descriptors:  'Streamfiow,  'Water  temperature, 
'Data  collections,  'Hydrologic  budget.  Land  use. 
Solar  radiation,  Evapotranspiration,  Precipitation, 
RunofT,  Turbidity,  Sediment  concentration, 
'Maryland,  Anne  Arundel  County,  Muddy  Creek 
basin. 

Using  a  water-balance  equation  based  on  a  4.25- 
year  gaging-station  record  on  North  Fork  Muddy 
Creek,  the  following  mean  annual  values  were 
obtained  for  the  Muddy  Creek  basin:  precipitation, 
49.0  inches;  evapotranspiration,  28.0  inches;  runoff, 
18.5  inches;  and  underflow,  2.5  inches.  Average 
freshwater  outflow  from  the  Muddy  Creek  basin  to 
the  Rhode  River  estuary  was  12.2  cfs  during  the 
period  October  1,  1971,  to  December  31,  1975. 
Harmonic  equations  were  used  to  describe  seasonal 
maximum  and  minimum  stream-temperature  pat- 
terns at  12  sites  in  the  basin.  These  equations  were 
fitted   to  continuous  water-temperature  data  ob- 


tained periodically  at  each  site  between  November 
1970  and  June  1978.  The  harmonic  equations  ex- 
plain at  least  78  percent  of  the  variance  in  maxi- 
mum stream  temperatures  and  81  percent  of  the 
variance  in  minimum  temperatures.  Standard 
errors  of  estimate  averaged  2.3C  (Celsius)  for  daily 
maximum  water  temperatures  and  2.1C  for  daily 
minimum  temperatures.  Mean  annual  water  tem- 
peratures developed  for  a  5.4-year  base  period 
ranged  from  11.9C  at  Muddy  Creek  to  13. IC  at 
Many  Fork  Branch.  The  largest  variations  in 
stream  temperatures  were  detected  at  thermograph 
sites  below  ponded  reaches  and  where  forest  cov- 
erage was  sparse  or  missing.  At  most  sites  the 
largest  variations  in  daily  water  temperatures  were 
recorded  in  April  whereas  the  smallest  were  in 
September  and  October.  The  low  thermal  inertia 
of  streams  in  the  Muddy  Creek  basin  tends  to 
amplify  the  impact  of  surface  energy-exchange 
processes  on  short-period  stream-temperature  pat- 
terns. Thus,  in  response  to  meteorologic  events, 
wide  ranging  stream-temperature  perturbations  of 
as  much  as  6C  have  been  documented  in  the  basin. 
(USGS) 
W8 1-05394 


HYDROLOGIC  DATA  FOR  THE  CACHE 
CREEK-BEAR  THRUST  ENVIRONMENTAL 
IMPACT  STATEMENT  NEAR  JACKSON,  WY- 
OMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

G.  S.  Craig,  Jr.,  B.  H.  Ringen,  and  E.  R.  Cox. 
Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $9.00  in  paper 
copy,  $12.00  in  microfiche.  Geological  Survey 
Open-File  Report  81-410,  March,  1981.  46  p,  5  Fig. 
8  Tab,  16  Ref. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
•Groundwater,  'Water  quality,  Streamflow, 
Gaging  stations,  Sampling,  Sites,  Flood  frequency, 
Suspended  sediments.  Particle  size.  Erosion,  Wells, 
Springs,  Chemical  analysis,  Geologic  units.  Envi- 
ronmental impact  statement,  'Wyoming,  Bridger- 
Teton  National  Forest,  Gros  Ventre  Wilderness 


Information  on  the  quantity  and  quality  of  surface 
and  ground  water  in  an  area  of  concern  for  the 
Cache  Creek-Bear  Thrust  Environmental  Impact 
Statement  in  northwestern  Wyoming  is  presented 
without  interpretation.  The  environmental  impact 
statement  is  being  prepared  jointly  by  the  U.S. 
Geological  Survey  and  the  U.S.  Forest  Service 
and  concerns  proposed  exploration  and  develop- 
ment of  oil  and  gas  on  leased  Federal  land  near 
Jackson,  Wyoming.  Information  includes  data 
from  a  gaging  station  on  Cache  Creek  and  from 
wells,  springs,  and  miscellaneous  sites  on  streams. 
Data  include  streamflow,  chemical  and  suspended- 
sediment  quality  of  streams,  and  the  occurrence 
and  chemical  quality  of  ground  water.  (USGS) 
W8I-05395 


WATER  RESOURCES  OF  UPPER  SEPARA- 
TION CREEK  BASIN,  SOUTH-CENTRAL  WY- 
OMING, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

L.  R.  Larson,  and  E.  A.  Zimmerman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-224263, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-85,  April,  1981.  69  p,  31  Fig,  10  Tab,  17  Ref. 

Descriptors:  'Hydrologic  data,  'Surface  water 
availability,  'Groundwater  availability,  Water 
demand,  Streamflow,  Snowmelt,  Runoff,  Water- 
sheds, Water  quality.  Chemical  analysis.  Sediment 
load.  Salinity,  Springs,  Wells,  Water  yield,  'Wyo- 
ming, Upper  Separation  Creek  basin. 

Expected  development  of  coal  in  the  85-square- 
mile  upper  Separation  Creek  basin  of  south-central 
Wyoming  will  greatly  increase  the  demands  on 
water  resources.  Flows  in  Separation  Creek  are 
seasonal  and  highly  variable.  Streamflow  is  primar- 
ily caused  by  snowmelt.  Very  light  snowpack  in 
the  spring  of  1977  resulted  in  annual  runoff  being 
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only  10  percent  of  that  for  the  previous  year. 
Surface-water  quality  is  variable  in  both  time  and 
space.  Dissolved-solids  concentrations  ranged  from 
less  than  100  to  more  than  1,500  milligrams  per 
liter.  Flushing  of  accumulated  salts  occurs  during  a 
rising  stage.  Ground  water  is  obtainable  from  the 
Mesaverde  Formation,  the  Lance  and  Fort  Union 
Formations,  and  from  alluvium.  Yields  from  wells 
and  springs  are  usually  less  than  10  gallons  per 
minute,  though  some  springs  flow  as  much  as  35 
gallons  per  minute.  Ground-water  quality  varies 
with  the  formation.  Stream  biota  are  governed  by 
the  intermittent  nature  of  the  stream  and  by  habi- 
tat. Daily  mean  sediment  concentrations  ranged 
from  34  to  11,900  milligrams  per  liter.  GJSGS) 
W8 1-05396 

SELECTED  HYDROLOGIC  AND  CXIMATO- 
LOGIC  DATA  FROM  THE  PRAIRIE  DOG 
CREEK  BASIN,  SOUTHEASTERN  MONTANA, 
WATER  YEAR  1979, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

L.  E.  Cary,  and  J.  D.  Johnson. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,  Denver,  CO  80225,  Price:  $10.00  in  paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open-File  Report  81-412,   1981.  73  p,   1   Fig,  23 

Tab,  3  Ref. 

Descriptors:  'Data  collections,  *Hydrologic  data, 
•Climatic  data.  Precipitation,  Air  temperature. 
Relative  humidity.  Solar  radiation.  Wind,  Soil  tem- 
perature. Soil  water,  Streamflow,  Water  quality. 
Chemical  analysis,  Suspended  sediments.  Model 
studies. 

Hydrologic  and  climatologic  data  are  being  col- 
lected in  a  19-square-mile  (49-square-kilometer) 
basin  in  southeastern  Montana  to  provide  a  base 
for  development,  calibration,  and  verification  of  a 
precipitation-runoff  model.  The  study  area  and 
data-collection  stations  within  the  area  are  shown 
on  a  map.  A  summary  of  data  collected  at  each 
station  during  the  first  year,  beginning  in  October 
1978,  is  provided  in  tables.  The  data  include  pre- 
cipitation, snow  depth  and  water  content,  air  tem- 
perature, relative  humidity,  wind  run,  solar  radi- 
ation, soil  temperature  and  moisture,  stream  dis- 
charge, chemical  analyses  of  water,  and  suspended 
sediment.  (USGS) 
W8 1-05397 


DATA  FROM  GEOTHERMAL  WELLS  NEAR 
OASIS,  LOWER  COACHELLA  VALLEY,  CALI- 
FORNIA, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 
J.  H.  Robison. 

Available  from  OFSS,  USGS  Box  25425,  Fed  Ctr 
Denver,  CO  80225  Price:  $3.75  in  paper  copy, 
$3.50  in  microfiche.  Geological  Survey  Open-File 
Report  81-411,  1981.  26  p,  14  Fig,  2  Tab. 

Descriptors:  *Hydrologic  data,  'Geothermal  stud- 
ies, 'Water  quality,  'Test  wells.  Sites,  Drillers 
logs,  Observation  wells.  Temperature  gradient. 
Thermal  water,  Chemical  analysis,  •California, 
Lower  Coachella  Valley,  Water  level. 

This  report  includes  drillers'  logs,  temperature 
logs,  and  water  quality  analyses  from  geothermal 
tests  made  at  1 1  sites  near  Oasis,  lower  Coachella 
Valley,  California.  A  map  shows  the  locations  of 
the  wells  and  also  included  is  the  location-number- 
ing system  for  wells.  (USGS) 
W81-05398 

PRELIMINARY  DATA  REPORT  FOR  THE 
SAN  JUAN  BASIN-CROWNPOINT  SURVEIL- 
LANCE STUDY, 

Geological  Survey,  Albuquerque,  NM.  Water  Re- 
sources Div. 

P.  F.  Frenzel,  S.  D.  Craigg,  and  E.  T.  Padgett. 
Available  from  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $10.50  in  paper 
copy,  $6.00  in  microfiche.  Geological  Survey 
Open-File  Report  81-484,  March,  1981.  33  p,  4  Fig, 
5  Plates,  3  Tab,  4  Ref. 


Descriptors:  'Data  collections,  •Groundwater, 
•Water  quality,  •Observation  wells.  Well  data, 
Water  level,  Transmissivity,  Storage  coefficient. 
Chemical  analysis.  Maps,  *New  Mexico,  Crown- 
point,  San  Juan  basin. 

Geohydrologic  data  that  may  be  used  to  predict 
the  effects  of  mining  on  Navajo  water  resources  in 
the  San  Juan  structural  basin  are  reported  as  well 
as  the  current  availability  of  data  from  other  gov- 
ernment agencies.  Emphasis  is  on  the  vicinity  of 
Crownpoint,  New  Mexico.  (USGS) 
W81-05401 

POTENTIOMETRIC  SURFACE  OF  THE  FLOR- 
IDAN  AQUIFER,  SOUTHWEST  FLORIDA 
WATER  MANAGEMENT  DISTRICT,  SEPTEM- 
BER 1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 

Div. 

D  K  Yobbi,  W.  M.  Woodham,  and  G.  R.  Schmer. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 

Ctr.,   Denver,   CO  80225,   Price:   $2.50  in  paper 

copy,    $0.50    in    microfiche.    Geological    Survey 

Open-File  Report  80-1280,  1980.  1  Sheet. 

Descriptors:  •Potentiometric  level,  •Groundwater, 
•Maps,  Aquifers,  •Water  table,  Wells,  Water  level 
fluctuations.  Pumping,  Irrigation,  'Southwest 
Florida,  Southwest  Florida  Water  Management, 
Florida. 

A  September  1980  potentiometric-surface  map  of 
the  Southwest  Florida  Water  Management  District 
depicts  the  annual  high  water-level  period.  Poten- 
tiometric levels  rose  1  to  31  feet  between  May  1980 
and  September  1980  in  the  citrus  and  farming 
sections  of  southern  Hillsborough,  northern 
Hardee,  southwestern  Polk,  northwestern  DeSoto, 
and  Manatee  Counties.  Water  levels  in  these  areas 
are  widely  affected  by  reduced  pumping  for  irriga- 
tion and  have  the  greatest  range  in  fluctuations. 
Generally,  potentiometric  levels  were  lower  than 
previous  September  levels  except  in  Citrus,  eastern 
Levy,  and  western  Marion  Counties  where  levels 
were  0  to  8  feet  higher.  (USGS) 
W8 1-05407 


GROUND-WATER  LEVELS  IN  SELECTED 
WELL  nELDS  AND  IN  WEST-CENTRAL 
FLORIDA.  SEPTEMBER  1980, 

Geological  Survey,  Tampa,  FL.  Water  Resources 
Div. 

D  K.  Yobbi,  L.  R.  Mills,  and  W.  M.  Woodham. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $7.00  in  paper 
copy,  $1.00  in  microfiche.  Geological  Survey 
Open-File  Report  81-77,  1980.  2  Sheets,  2  Tab,  1 
Ref. 

Descriptors:  •Potentiometric  level,  •Groundwater, 
•Maps,  Subsurface  water.  Aquifers,  •Water  table. 
Wells,  Water  level  fluctuations,  'West-Central 
Florida,  Floridan  aquifer,  Florida. 

The  water  table  in  the  surficial  aquifer  and  the 
potentiometric  surface  of  the  Floridan  aquifer  in  a 
1,200-square-mile  area  in  west-central  Florida  are 
mapped  semiannually  by  the  U.S.  Geological 
Survey.  Maps  are  based  on  water  levels  measured 
in  wells  each  May  to  coincide  with  seasonal  low 
levels  and  each  September  to  coincide  with  season- 
al high  levels.  The  mapped  area  shows  14  well 
fields  that  supplied  141.8  million  gallons  to  munici- 
palities on  September  18,  1980.  The  water  is  with- 
drawn from  the  Floridan  aquifer,  the  major  aquifer 
in  Florida.  The  effect  of  localized  withdrawal  of 
ground  water  is  shown  on  the  maps  as  depressions 
in  both  the  potentiometric  and  water-table  sur- 
faces. Potentiometric  levels  in  the  Floridan  aquifer 
were  higher  in  September  1980  than  in  May  1980 
and  generally  lower  than  in  September  1979. 
Annual  change  of  water  levels  ranged  from  a 
decrease  of  6  feet  at  Morris  Bridge  well  field  to  an 
increase  of  2  feet  at  Eldridge-Wilde  well  field. 
(USGS) 
W8 1-05408 

WATER-RESOURCES  INVESTIGATIONS  OF 
THE  U.S.  GEOLOGICAL  SURVEY  IN  TEXAS- 
FISCAL  YEAR  1981. 


Geological  Survey,  Austin,  TX.  Water  Resources 
Div. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $5.50  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-347,  March,  1981.  44  p, 
(Compiled  by  Mitchell,  A.  A.,  and  Buckner,  H. 
D.). 

Descriptors:  •Hydrologic  data,  •Data  collections. 
Surface  water,  Groundwater,  Water  quality, 
Streamflow,  Sediment  transport.  Reservoirs, 
Wells,  Aquifers,  Drawdown,  Land  subsidence, 
Water  level.  Estuaries,  Tides,  Chemical  analysis, 
Sampling,  Sites,  Maps,  Flood  plains.  Cooperatives, 
•Texas. 

This  report  describes  the  water-resources  projects 
and  activities  of  the  Geological  Survey  in  Texas 
for  the  1981  fiscal  year  (October  1,  1980,  to  Sep- 
tember 30,  1981).  A  continuing  series  of  meas- 
urements and  quantitative  analyses  are  made  of 
streamflow,  reservoir  contents,  and  estuarine  flow. 
In  addition,  data  are  collected  on  the  chemical 
quality  of  water  and  sediment  in  streams  and  reser- 
voirs, water  levels  in  wells,  and  land-surface  subsi- 
dence. By  the  end  of  the  1981  fiscal  year,  the 
following  installations  will  be  in  operation:  Ap- 
proximately 677  digital  recorders  at  stream-gaging, 
tide-level,  and  rainfall  stations;  15  conductivity 
(digital)  recorders;  5  instruments  for  continuously 
monitoring  and  recording  the  water-quality  char- 
acteristics of  conductivity,  water  temperature,  dis- 
solved oxygen,  and  pH;  and  6  continuous  record- 
ers for  water  temperature.  Ground-water  data  are 
collected  at  more  than  1,300  observation  wells. 
Water  levels  are  measured  continuously  in  29  wells 
and  periodically  in  1,000  wells;  chemical-quality 
data  are  collected  in  300  wells;  and  subsidence  data 
are  collected  in  13  wells.  (USGS) 
W8 1-05409 


APPROXIMATE  WATER-LEVEL  CHANGES  IN 
WELLS  IN  THE  CHICOT  AND  EVANGELINE 
AQUIFERS  1977-81  AND  1980-81,  AND  MEAS- 
URED COMPACTION  1973-81,  IN  THE  HOUS- 
TON-GALVESTON REGION,  TEXAS, 
Geological  Survey,  Houston,  TX.  Water  Re- 
sources Div. 

R.  K.  Gabrysch,  and  C.  E.  Ranzau,  Jr. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $5.00  in  paper 
copy,  $5.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-341,  March,  1981.  3  Sheets,  5 
Fig,  1  Ref 

Descriptors:  •Aquifers,  •Groundwater,  •Wells, 
•Water  level  fluctuations,  •Compaction,  Land  sub- 
sidence. Maps,  'Texas,  Chicot  aquifer,  Evangeline 
aquifer,  Galveston  County,  Harris  County. 

This  report  consists  of:  (1)  Four  maps  that  present 
data  on  water-level  changes  during  1977-81  and 
1980-81  in  the  Chicot  and  Evangeline  aquifers  and 
(2)  one  set  of  graphs  that  present  data  on  the 
compaction  of  subsurface  materials  for  1973-81. 
During  these  periods,  ground-water  pumping  de- 
creased in  Galveston  County  and  southern  Harris 
County,  Tex.,  and  increased  in  northern  and  west- 
ern Harris  County.  (USGS) 
W8 1-054 12 


PACKED  BED  BIOFILM  REACTORS:  SIMPLI- 
FIED MODEL, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W81-05495 

THE  PROBLEM  OF  SPATIALLY  REPRESENT- 
ING LOW  STREAMFLOW, 

Sussex  Univ.,  Brighton  (England). 

T.  J.  Browne. 

Water  Services,  Vol  84,  No  1010,  p  223-226,  April, 

1980.  5  Fig,  12  Ref. 

Descriptors:  'Mapping,  'Streamflow,  •Low  flow, 
Isopleth,  Flow  line  maps,  Hydrology,  Rivers,  Trib- 
utaries. 
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Flow  line  and  isopleth  maps  were  compared  as 
means  of  representing  low  streamnow.  The  flow 
line  technique,  which  concentrates  on  the  river 
itself,  uses  a  line  following  the  river  course.  The 
line  is  thicker  in  areas  of  larger  flow  (i.e.,  toward 
the  river  mouth)  and  thinner  in  the  tributaries.  The 
isopleth  technique  connects  areas  of  similar  magni- 
tude, and  gradient  is  implied  by  spacing  of  the 
isopleths.  This  method  works  rather  well  with 
large  streamflows  and  on  a  large  scale,  but  it  is  not 
well  suited  to  highlighting  small,  local  variations 
from  the  regional  pattern.  It  requires  more  data 
points  and  more  subjectivity  than  the  flow  line 
method.  Examples  of  the  River  Creedy  and  River 
Otter  catchments  show  that  the  flow  line  method 
provides  a  more  easily  visualized  representation  of 
low  flow  on  a  limited  scale  and  uses  fewer  data 
points  than  the  isopleth  method.  (Cassar-FRC) 
W81-05513 


8.  ENGINEERING  WORKS 
8A.  Structures 


BREAKWATER  PIER  APPARATUS, 

J.  J.  Treu. 

U.S.  Patent  No  4,225,268,  7  p,  4  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  5,  p  1835.  September  30,  1980. 

Descriptors:  *Patents,  'Breakwaters,  ♦Piers, 
•Coastal  structures.  Harbors,  Ocean  waves.  Shore 
protection.  Floating. 

A  breakwater  pier  apparatus  is  disclosed  which 
can  be  deployed  in  selected  lengths  to  encircle  a 
yacht  basin.  It  not  only  provides  breakwater  pro- 
tection to  the  interior  of  the  yacht  basin,  but  it  also 
defines  an  outer  wall  which  defines  a  set  of  adja- 
cent berths  in  it.  A  framework  is  floated  in  the 
water  by  buoyant  tanks.  The  apparatus  includes  a 
rearwardly  sloping  wave  energy  absorbing  wall 
adapted  to  float  partly  underwater  and  partly 
above  the  surface  of  the  water  and  facing  the 
direction  of  the  wave  action.  This  wave  energy 
absorbing  wall  is  slotted  to  intercept  part  of  the 
wave  action  to  create  a  force  tending  to  hold  the 
breakwater  in  vertical  position.  The  framework 
includes  an  upright  wall  which  also  floats  partly 
out  of  the  water.  Appended  to  the  wall  is  a  set  of 
floating  stub  piers  for  individual  boat  anchorages. 
The  apparatus  is  tethered  or  guided  on  an  upstand- 
ing piling.  (Sinha-OEIS) 
W8 1-054 17 


FUNNEL-SHAPED  STRUCTURAL  BLOCK 
AND  ASSEMBLIES  OF  SUCH  BLOCKS  FOR 
SHORE  PROTECTION, 

A.  Matsui. 

U.S.  Patent  No  4,225,269,  9  p,  8  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
998,  No  5,  p  1835.  September  30,  1980. 

Descriptors:  'Patents,  'Shore  protection,  'Coastal 
structures.  Coastal  engineering,  'Breakwaters, 
Beach  erosion.  Ocean  waves. 

For  use  as  a  structural  unit  in  variety  of  coastal  and 
other  civil  engineering  works,  a  formed  block  or 
pile  of  concrete  or  other  material  is  provided 
which  comprises  a  conical  body  and  a  cylindrical 
leg  extending  coaxially  from  the  vertex  of  the 
body.  Offshore  breakwaters  can  be  built  by  laying 
a  multiplicity  of  such  funnel-shaped  blocks  into 
one  or,  usually,  two  or  more  superposed  horizontal 
layers,  with  each  block  having  its  leg  oriented 
downwardly.  At  least  the  lowermost  layer  of 
blocks  are  buried  directly  into  the  seabed,  and  the 
upper  layer  or  layers  of  blocks  are  installed  with  or 
without  use  of  a  support  structure  serving  to  prop 
up  each  block.  Thus,  the  combined  effect  of  the 
inverted-conical  shape  of  the  body  of  the  block 
and  the  leg  imparts  great  stability  to  the  block  and 
therefore  to  the  entire  assembled  structure.  An- 
other property  of  the  funnel-shaped  structural 
block  is  its  excellent  wave  damping  ability.  (Sinha- 
OEIS) 
W81-05418 


STORM  OVERFLOW  BASIN, 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-05420 


ASSESSMENT  OF  MONITORING  TECHNOL- 
OGY -  APPLICATIONS  TO  EARTH  DAM 
SAFETY, 

Idaho  Univ.,  Moscow.  Water  and  Energy  Re- 
search Inst. 

R.  Hays,  T.  R.  Howard,  J.  N.  Peterson,  and  G. 
Garrabrant. 

Research  Technical  Completion  Report  submitted 
to  Idaho  Department  of  Water  Resources,  Janu- 
ary, 1981.  189  p,  16  Fig,  8  Tab,  4  Graphs,  168  Ref, 
3  Append. 

Descriptors:  'Earth  dams,  'Dam  stability,  'Dam 
failure,  'Monitoring,  'Stress  analysis.  Acoustics, 
Data  interpretation,  Sound  waves,  Seepage  con- 
trol, Slope  stability.  Piezometers,  Resonance,  Re- 
fractivity,  Groundwater  movement. 

A  statistical  analysis  was  made  of  past  earth  dam 
failures  to  determine  the  causes  of  failure.  Twelve 
major  categories  were  identified  and  two  were 
determined  as  the  most  common:  seepage  and  em- 
bankment sliding.  Current  and  developing  technol- 
ogies to  help  ensure  dam  safety  were  evaluated  for 
primary  use,  advantages,  disadvantages,  availabil- 
ity, and  cost.  The  type  of  equipment  selected  had 
to  be  inexpensive,  portable,  and  easily  operated, 
and  the  resulting  data  had  to  be  easily  interpreted 
and  accurate.  Additionally,  it  had  to  provide  some 
warning  time  for  failure.  Various  equipment  was 
surveyed  including  tracers,  radar,  infrared  sensing, 
microwave  sensing,  and  seismic  methods.  An 
Acoustic  Emission  Monitoring  System  was  select- 
ed. Acoustic  emissions  are  the  noises  generated 
when  a  material  deforms  thereby  mobilizing  stress 
waves.  A  metal  bar  (waveguide)  is  inserted  into  the 
suspect  area  and  an  accelerometer  is  attached  to  it. 
The  accelerometer  converts  the  noise  from  the 
waveguide  into  an  electrical  impulse,  which  is  then 
filtered  and  amplified.  If  the  impulse  crosses  a 
preset  level,  it  registers  on  a  digital  display.  The 
higher  the  number  of  counts  in  a  given  time,  the 
higher  the  deformation.  Acoustic  Emission  data 
should  be  used  only  as  a  guideline  on  dam  stability; 
the  age  of  the  dam,  wind  conditions,  and  the  past 
history  of  the  dam  must  also  be  considered.  When 
the  Acoustic  Emission  System  is  used,  certain  cri- 
teria must  be  met  regarding  the  length  of  the 
waveguides,  waveguide  placement,  length  of  moni- 
toring time,  location,  and  weather  conditions.  The 
system  is  excellent  for  monitoring  slope  stability 
and  shows  promise  for  seepage  detection;  howev- 
er, more  work  needs  to  be  done.  (Atkins-Omni- 
plan) 
W8 1-05444 


EMITTER     DISCHARGE     SENSITIVITY     TO 
PRESSURE  AND  TEMPERATURE, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W8 1-05468 


MAXIMUM  CLEAR-WATER  SCOUR  AROUND 
CIRCULAR  PIERS, 

Iowa  Univ.,   Iowa  City.   Inst,  of  Hydraulic   Re- 
search. 
S.  C.  Jain. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY5,  p  611-626.  May,  1981.  11  Fig,  3  Tab,  30 
Ref. 

Descriptors:  'Scour,  'Piers,  Bridge  construction. 
Abutments,  Docks,  Channel  scour,  Abrasion,  Ero- 
sion, Sedimentation,  Design  criteria. 

The  potential  predictors  of  the  maximum  clear- 
water  scour  are  compared  with  the  experimental 
data.  Limitations  of  these  predictors  are  consid- 
ered. A  formula  to  predict  the  maximum  clear- 
water  scour  is  proposed.  Phenomena  involving 
local  scour  around  bridge  piers  have  been  studied 
most  extensively  in  laboratory  experiments,  from 
which  several  empirical  formulas  have  been  devel- 
oped   to    estimate    the    maximum    scour    depths 


around  bridge  piers.  The  range  of  flow  parameters 
for  which  the  formulas  presented  overpredicted  or 
underpredicted  the  results  were  delineated.  Predic- 
tors which  enveloped  all  the  data  were  identified. 
The  comparison  indicated  that  the  scour  formula 
by  Laursen  and  Toch  was  the  best  predictor 
among  those  compared  in  this  study,  as  it  envel- 
oped all  data  and  overpredicted  less  than  the  other 
formulas.  However,  the  Laursen  and  Toch  formula 
predicted  that  the  scour  depth  was  independent  of 
sediment  size.  Another  formula  is  also  considered 
for  the  maximum  clear-water  scour  which  was 
very  similar  to  that  of  Laursen  and  Toch,  but 
included  the  effect  of  sediment  size  on  scour  depth. 
(Baker-FRC) 
W8 1-05478 


HAZARD  ASSESSMENT  OF  ARCH  DAM  IN 
SEISMIC  ZONE, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 
D.  E.  Bowes,  A.  X.  Sison,  and  A.  L.  O'Neill. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY2,  p  193-208.  February,  1981.  7  Fig,  8  Tab, 
27  Ref 

Descriptors:  'Arch  dams,  'Seismic  properties, 
'Stress  analysis,  Hazards,  Dam  stability,  Earth- 
quakes, Geologic  faults,  Reservoirs,  Hydraulic 
structures.  Green  Lake  Hydroelectric  Project, 
Sitka,  'Alaska. 

The  Green  Lake  Hydroelectric  Project  currently 
under  construction  near  Sitka,  Alaska,  involves  a 
concrete  double  curvature  arch  dam  and  a  reser- 
voir with  a  total  storage  capacity  of  90,000  acre- 
feet.  Since  this  is  a  seismic  area,  a  thorough  assess- 
ment of  the  geology  and  the  hazards  posed  by 
three  major  faults  was  conducted.  It  was  estimated 
that  the  maximum  credible  earthquake  would  have 
a  Richter  magnitude  of  7-8,  maximum  rock  accel- 
eration of  0.28-0.40  grams,  and  duration  of  strong 
shaking  26-45  sec.  An  analysis  of  the  dam  for  Class 
I  and  Class  II  (maximum  credible  earthquake)  (ex- 
pected to  occur  once  during  100  years)  earth- 
quakes showed  that  the  vertical  contraction  joints 
would  partially  open  during  vibration,  redistribut- 
ing the  stresses  within  the  structure.  A  Class  II 
earthquake  would  not  disrupt  normal  operation  of 
the  dam.  A  Class  I  earthquake  would  produce 
minor  damage,  but  would  not  allow  uncontrolled 
release  of  water  from  the  reservoir.  (Cassar-FRC) 
W8 1-05480 


REMOTE  CONTROL  ASSISTS  IN  FLOOD 
WARNING. 

Water  and  Waste  Treatment,  Vol  23,  No  2,  p  4, 
February,  1980. 

Descriptors:  'Flood  control,  'Telemetry,  Remote 
sensing.  Flood  protection.  Headwater  control. 
Flood  forecasting.  Forecasting,  Floods,  'Tidal 
floods,  Hull  River,  Plymouth,  England. 

A  tidal  surge  barrier  was  constructed  across  the 
River  Hull  in  Plymouth  to  protect  parts  of  the 
town  from  flooding  during  exceptionally  high  tides 
and  storm  surges.  The  scheme  involves  a  single 
turnover  lift  gate  for  the  barrier  with  an  overall 
width  of  30  meters.  The  gate  is  suspended  by 
chains  with  counterweights  which  are  supported 
within  towers  on  each  side  of  the  river.  Operating 
machinery  is  contained  in  rooms  at  the  top  of  each 
tower.  Detailed  monitoring  of  tide  levels  is  re- 
quired to  make  a  scheme  like  this  function.  Level 
transducers  were  installed  at  various  levels  in  the 
mouth  of  the  Humber  and  at  other  points.  The 
transducers  feed  information  via  radio  and  land 
line  links  to  a  visual  display  unit  (VDU)  with 
micro-processor  and  storage  facilities,  housed  in  a 
control  room  in  one  of  the  towers.  The  informa- 
tion is  combined  graphically  on  the  VDU  with 
stored  data  relating  to  predicted  levels  and  times, 
supplied  by  the  Institute  of  Oceanographic  Re- 
search. This  information  will  assist  in  calculating 
the  time  of  barrier  operation.  The  grouped  infor- 
mation is  then  relayed  by  radio  paths  to  water 
authority  offices  nine  miles  away.  Here  it  is  moni- 
tored and  displayed  as  alarm  information  or  as 
graphical  information  on  multi-point  recorders. 
(Baker-FRC) 
W8 1-05498 
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ENGINEERING  WORKS— Field  8 


SINGLE  MULTIPURPOSE  RESERVOIR 
DESIGN:  A  MODIFIED  OPTIMAL  CONTROL 
PROBLEM  BY  CHANCE-CONSTRAINED  PRO- 
GRAMMING, 

California  Univ.,  Davis.  Dept.  of  Land,  Air,  and 

Water  Resources. 

M.  A.  Marino,  and  S.  P.  Simonovic. 

Advances  in  Water  Resources,  Vol  4,  No  1,  p  43- 

48,  March,  1981.  1  Fig,  4  Tab,  6  Ref 

Descriptors:  'Reservoir  design,  'Mathematical 
model,  'Linear  programming,  Controlled  storage. 
Reservoir  operation.  Flow  control.  Mathematical 
studies. 

A  method  is  presented  for  solving  a  reservoir 
sizing  problem  using  a  chance-constrained  pro- 
gramming model.  The  model  can  also  be  used  to 
solve  an  optimal  control  problem.  The  algorithm 
was  developed  for  solving  complex  stochastic 
problems  of  multipurpose  reservoir  planning  and 
design.  The  first  step  includes  transformation  of 
chance  constraints  on  the  state  and  control  varia- 
bles. In  the  second  step,  the  choice  of  optimum 
control  or  optimal  reservoir  storage  is  carried  out. 
The  first  step  uses  convolution,  while  the  second 
step  uses  linear  programming.  Random  inflows  and 
random  demands  can  be  used.  An  example  of  a 
reservoir  design  problem  is  presented  that  has 
three  different  types  of  downstream  releases;  hy- 
dropower  production,  municipal  water  supply,  and 
irrigation.  (Small-FRC) 
W81-05502 


COST-EFFECnVE  COMBINED  SEWER  OVER- 
FLOW POLLUTION  ABATEMENT  PLAN- 
NING, 

Bogert  (Clinton)  Associates,  Fort  Lee,  NJ. 

H.  L.  Kaufman,  and  F.  Lai. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  52,  No  8,  p  2220-2229,  August,  1980.  8  Fig,  1 

Tab. 

Descriptors:  'Pollution  abatement,  'Overflow, 
'Combined  sewer  overflows,  'Storm  water.  Model 
studies.  Water  pollution  control,  Wastewater  treat- 
ment. Sewers,  Cost  analysis.  Alternative  planning. 
Planning,  Precipitation(Atmospheric),  Statistics, 
Mathematical  models.  Rainfall,  Storage,  Flow  con- 
trol. 

The  interaction  of  elements  in  a  combined  sewer 
system  (collection  system,  interceptors,  storage, 
and  treatment  works)  was  analyzed  and  methods 
developed  to  evaluate  alternatives  for  cost-effec- 
tive solutions  for  overflow  pollution  abatement. 
The  tools  included  two  mathematical  models 
(EPA's  SWMM,  Storm  Water  Management 
Model;  and  Corps  of  Engineer's  STORM,  Storage, 
Treatment,  Overflow,  and  Runoff  Model),  a  nor- 
malized hydrograph,  and  a  synthetic  rainfall  hy- 
drograph  developed  to  reproduce  probable  fre- 
quency volumes.  The  information  was  applied  to 
data  collected  in  Elizabeth,  New  Jersey.  Several 
conclusions  were  apparent.  For  pollution  abate- 
ment, it  is  important  to  capture  the  first  flush  of  the 
combined  sewers  after  a  dry  period.  This  low 
volume  water  contains  high  concentrations  of  pol- 
lutants. Sewer  flushing  during  dry  weather  may 
reduce  first  flush  pollutant  concentrations  signifi- 
cantly. Other  measures  which  can  improve  pollu- 
tion control  are  containment  of  overflow  for  later 
treatment,  upstream  storage  and  infiltration  ponds, 
peak  storm  flow  storage  in  enlarged  laterals  or 
parallel  sewers,  and  flow  routing.  (Cassar-FRC) 
W8 1-05545 


PIPE  STORAGE  FOR  EQUALIZATION  OF 
BACKWASH  DISCHARGES  TO  SANITARY 
SEWERS, 

Randolph  and  Associates,  Inc.,  Peoria,  IL. 
R.  M.  Randolph,  J.  L.  Borders,  and  R.  B.  Helm. 
Journal  of  the  Water  Pollution  Control  Federation, 
Vol  52,  No  8,  p  2193-2198,  August,  1980.  4  Fig,  3 
Tab,  1  Ref 

Descriptors;  'Pipe  storage,  'Equalizing  systems, 
'Filters,  Sewerage,  Discharge  lines.  Design  crite- 
ria. Costs,  Operation  and  maintenance.  Capital 
costs,  'Water  treatment. 


Pipe  storage  was  selected  from  among  several  al- 
ternatives for  equalizing  backwash  discharge  from 
the  North  Tazewell  Public  Water  District,  lUinois, 
water  treatment  plant  before  introducing  it  into  a 
sewer  system.  Initial  capital  costs  (1976)  for  this 
underground  facility  were  $61,022,  vs.  $74,779  for 
a  conventional  rectangular  basin  design.  An  exist- 
ing storm  sewer  was  incorporated  into  the  system 
to  save  money.  Design  criteria  were;  backwash 
rate  per  filter,  420  gal  per  min;  backwash  time  per 
filter,  15  min;  maximum  backwash  frequency,  9 
filters  per  24  hours;  and  discharge  rate  to  the 
sewer,  65  gal  per  min  average  and  90  gal  per  min 
maximum.  Additional  advantages  of  underground 
pipe  storage  are;  lower  annual  operation  and  main- 
tenance costs  because  pumps  and  pump  controls 
are  not  necessary;  lack  of  problems  due  to  weather 
extremes,  security,  noise,  odors,  icing,  and  insects; 
and  the  fact  that  the  land  surface  is  usable  as  a 
parking  lot,  garden,  or  for  other  purposes.  (Cassar- 
FRC) 
W81-05554 


LONGITUDINAL  VIBRATIONS  OF  EMBANK- 
MENT DAMS, 

Case    Western    Reserve    Univ.,    Cleveland,    OH. 
Dept.  of  Civil  Engineering. 
G.  Gazetas.  .  . 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GTl,  p  21-40,  January,  1981. 
7  Fig,  2  Tab,  1 1  Ref 

Descriptors:  'Dams,  'Vibrations,  'Earthquakes, 
Embankments,  Rockfill  dams.  Earth  dams.  Dam 
stability.  Mathematical  models.  Mathematical  stud- 
ies. 

A  theoretical  analysis  is  presented  of  free  and 
forced  vibrations  of  embankment  dams.  Both  dila- 
tational  and  shear  deformations  are  accounted  for, 
and  the  dam  is  modeled  as  a  linear,  homogeneous 
triangular  prism,  bounded  in  the  longitudinal  direc- 
tion by  two  vertical  planes.  Numerical  results  are 
presented  for  the  natural  frequencies,  modal  dis- 
placement, modal  strain  shapes,  and  modal  partici- 
pation factors.  In  relatively  long  dams,  the  model 
indicated  that  shear  deformations  are  more  impor- 
tant than  axial  deformations.  The  reverse  is  true  in 
dams  that  are  built  in  narrow  canyons.  In  order  to 
evaluate  the  ability  of  the  theory  to  explain  ob- 
served field  behavior,  two  case  studies  are  present- 
ed: the  Santa  Felicia  Dam  in  California  and  the 
Kisenyama  Dam  in  Japan.  Natural  frequencies, 
participation  factors,  and  mode  shapes  were  com- 
puted and  compared  with  observed  values.  Agree- 
ment was  found  with  the  Santa  Felicia  Dam  data, 
but  the  method  failed  to  explain  the  observed  sharp 
increase  of  the  motion  near  the  crest  of  the  Kisen- 
yama rockfill  dam  during  a  moderate  earthquake. 
(Small-FRC) 
W81-05584 


FLOOD  GATE  TACKLES  40-YEAR  STORM, 

Onondaga  County,  Syracuse,  NY. 

J.  J.  Hennigan,  Jr. 

American  City  and  County,  Vol  96,  No  4,  p  53-55, 

April,  1981.  2  Fig. 

Descriptors:  'Flood  control,  'Flood  protection, 
'Floodgates,  Gates,  Flood-control  storage,  New 
York,  Onondaga  County,  'Syracuse,  Economic  as- 
pects. Flow  discharge.  Flood  discharge.  Flow 
rates. 

Recurrent  spring  flooding  and  a  major  flood  led 
Onondaga  County  in  New  York  State  to  evaluate 
options  for  controlling  the  periodic  flooding  of 
Harbor  Brook  in  Syracuse.  Since  enlargement  of 
■the  channel  capacity  of  the  stream  would  only 
have  shifted  the  site  of  the  flooding,  the  creation  of 
a  detention  basin  upstream  from  the  flood-prone 
areas  was  the  most  attractive  solution.  Cost  and 
siting  difficulties  resulted  in  the  establishment  of  a 
detention  basin  smaller  than  that  recommended  by 
consulting  engineers.  In  order  to  meet  the  original 
objectives,  an  automatic  flow  control  gate  was 
installed  at  the  outlet  of  the  basin.  The  Avio  con- 
stant downstream  level  gate  provides  for  increases 
in  the  basin's  discharge  rate  as  the  water  level  in 
the  reservoir  rises,  allowing  maximum  discharge  to 


Structures — Group  8A 

occur  during  the  early  phase  of  severe  storms.  The 
gate  cost  $50,000,  and  another  $250,000  was  re- 
quired for  its  installation  and  related  control  struc- 
tures. Following  a  court  ruling  that  the  Town  of 
Onondaga,  which  covers  about  77  percent  of  the 
drainage  basin,  would  not  benefit  from  the  flood 
control  measures,  the  City  of  Syracuse  was  forced 
to  assume  93  percent  of  the  cost  of  the  project. 
(Carroll-FRC) 
W8 1-05643 


BRITAIN'S  SEWERS  ■  THE  DEVELOPMENT 
OF  THE  SEWERAGE  SYSTEM, 

D.  F.  Rees. 

Water  Services,  Vol  85,  No  1020,  p  66-68,  Febru- 
ary, 1981.  4  Fig,  3  Ref 

Descriptors;  'Sewer  systems,  'England, 
Wastewater  facilities.  Municipal  wastes.  Domestic 
wastes.  Industrial  wastes.  Municipal  wastewater. 
History. 

The  history  of  the  sewer  system  in  England  is 
reviewed.  In  1856  the  Metropolis  Management  Act 
was  passed  which  effected  measures  that  would 
tackle  London's  problems  with  sewerage.  Particu- 
larly pressing  was  the  problem  of  sewerage  enter- 
ing the  Thames  within  the  metropolitan  area. 
Within  15  years  some  100  miles  of  sewers  had  been 
constructed  under  difficult  conditions.  Today  the 
Metropolitan  Public  Health  division  of  Thames 
Water  Authority  is  responsible  for  a  population  of 
8  million  spread  over  850  square  miles.  The  Public 
Health  Act  of  1975  produced  a  high  rate  of  activi- 
ty in  sewerage,  particularly  in  the  areas  of  industri- 
al growth.  Currently  the  assessment  of  sewerage 
needs  in  England  pertains  to  maintenance,  renova- 
tion and  renewing  of  existing  sewers  which  are  m 
all  other  respects  acceptable  as  to  location  and 
purpose.  (Baker-FRC) 
W8 1-05658 


COASTAL  ENGINEERING  AND  CONSTRUC- 
TION IN  JAPAN, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
B.  C.  Paulson  Jr. 

Journal  of  the  Waterway,  Port,  Coastal  and  Ocean 
Division,  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Vol  107,  No  WWl,  P  11-26,  Feb- 
ruary, 1981.  9  Fig,  1  Tab,  12  Ref 

Descriptors:  'Foreign  construction,  'Coastal  engi- 
neering, 'Underwater,  Bridge  construction.  Con- 
struction, Coasts,  Harbors,  'Japan. 

The  engineering  and  construction  of  coastal  struc- 
tures in  Japan  is  reviewed,  based  on  interviews 
with  people  in  the  Japanese  construction  industry. 
Japan  has  16,470  miles  of  coastline  and  extensive 
experience  in  underwater  structures.  Three  current 
major  projects,  floating  petroleum  barges,  the  Ka- 
shima  port-industrial  complex,  and  the  Honshu- 
Shikoku  bridge  system  are  described.  The  floating 
concrete  storage  barges  are  designed  to  provide 
greater  safety  and  have  less  environmental  impact 
than  surface  tanks.  The  structures  will  be  isolated 
from  earthquake  shocks,  free  from  foundation  set- 
tlement problems,  require  less  construction  time, 
and  cost  about  the  same  as  land  tanks.  The 
Honshu-Shikoku  bridges,  one  of  the  most  ambi- 
tious construction  schemes  in  the  world,  are  de- 
signed to  comprise  18  bridges.  One  of  these,  at 
3650  m,  will  be  the  longest  bridge  in  the  world 
(Akashi  Kaikyo  suspension  bridge).  The  Kashima 
Port-Industrial  complex  comprises  an  area  of  750 
sq  km  and  extends  60  km  along  the  coast.  It 
includes  a  manmade  harbor  with  a  channel  which 
can  handle  ships  up  to  15,000  dwt.  Exchange  of 
ideas  with  Japan  through  ASCE  and  JSPS  pro- 
grams can  help  solve  problems  and  prevent  dupli- 
cation of  effort.  (Small-FRC) 
W81-05659 

ARDINGLY  RESERVOIR  AND  ASSOCIATED 
WORKS, 

Water  Services,  Vol  84,  No  1012,  p  348,  350-351, 
June,  1980.  2  Fig. 

Descriptors:  'Earth  dams,  'Reservoirs,  'Reservoir 
construction.  Reservoir  siting,  'Water  treatment. 
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Filtration,  Water  quality,  River  flow,  Water  re- 
sources development,  Ardingly. 

A  reservoir  and  river  augmentation  scheme  was 
developed  by  the  Mid-Sussex  Water  Company  and 
the  Sussex  River  Authority.  The  Ardingly  dam 
was  constructed  of  Wadhurst  clay  and  alluvium  fill 
with  sand  drains,  filters,  and  a  sand  blanket  base. 
The  capacity  of  the  reservoir  thus  formed  is  5.2  M 
cu  m,  with  a  surface  area  of  77.2  ha  and  a  catch- 
ment area  of  2300  ha.  There  is  a  valve  tower  which 
permits  drawoff  of  water  directly  to  Shell  Brook 
treatment  works  at  three  levels.  Its  main  function  is 
to  regulate  flow  in  the  River  Ouse  via  the  main 
overflow  and  discharge  culvert  through  the  dam. 
Five  additional  outlets  and  two  mains  tappings  are 
provided  within  the  tower  for  water  quality  sam- 
pling and  dissolved  oxygen  and  temperature  mea- 
surement. The  water  is  screened  before  being  sent 
to  the  treatment  plant.  It  is  dosed  with  ferric 
sulfate  in  the  inlet  channel  to  the  sedimentation 
tanks.  The  pH  is  raised,  and  filtration  is  achieved 
with  rapid  gravity  filters  consisting  of  a  graded 
sand  bed.  Chlorine  is  added,  followed  by  dechlor- 
ination to  reduce  chlorine  to  acceptable  levels.  The 
water  works  are  fully  automatic  and  require  at- 
tendance for  only  one  shift  a  day.  (Small-FRC) 
W8 1-05661 


QUALITY  ASSURANCE  -  GETTING  VALUE 
FOR  YOUR  MONEY, 

J.  S.  M.  Willis. 

Water  Service,  Vol  85,  No  1020,  p  89-90,  Febru- 
ary, 1981. 

Descriptors:  'Quality  control,  'Inspection,  Engi- 
neering, Civil  engineering.  Structural  engineering. 
Systems  engineering.  Materials  engineering.  Engi- 
neering personnel.  Hydraulic  engineering.  Con- 
struction materials.  Management  planning. 

Quality  assurance  starts  at  the  specification  stage. 
In  today's  market,  however,  suppliers  and  contrac- 
tors often  offer  new  products  and  processes  for 
which  no  adequate  specifications  have  yet  been 
devised.  Changes  in  recent  years  in  the  structure  of 
manufacturing  industries  have  increased  the  prob- 
lem of  obtaining  quality  control  criteria.  Tradition- 
ally the  inspecting  engineers  are  the  experts  on 
quality  of  materials  and  manufacturing  and  are 
generally  responsible  for  checking  and  controlling 
the  quality  of  goods  produced  off-site  from  a  build- 
ing project.  By  seeking  consultation  with  these 
individuals  before  work  begins,  much  time  can  be 
saved.  Advice  can  be  obtained  on  the  choice  of 
materials,  processes  and  equipment  to  use.  Assist- 
ance can  be  gained  with  specifications  for  materials 
and  processes.  The  manufacturing  capability  and 
skill  of  would-be  participants  can  be  assessed.  Su- 
pervision of  manufacture,  construction  and  installa- 
tion can  be  secured.  Advice  on  authorization  to 
stage  payments  can  be  gained  along  with  checking 
the  proper  commissioning,  and  testing  of  the  in- 
stalled plant.  The  design  engineer  has  in  the  past 
been  responsible  for  the  selection  and  specification 
of  materials  and  plant,  the  resident  engineer  for  its 
construction,  installation  and  commissioning,  and 
inspection  engineers  for  maintaining  quality  con- 
trol. The  trend  now  is  to  include  the  inspection 
engineers  at  an  early  point  and  continue  to  rely  on 
them  during  the  completion  of  the  task.  (Baker- 
FRC) 
W8 1-05666 


AUSTRALIA:  PROJECTS  TO  MATCH  A  GIANT 
LANDSCAPE, 

Water  and  Waste  Treatment,  Vol  23,  No  3,  p  25- 
27,  March,  1980.  7  Fig. 

Descriptors:  *Water  management,  'Australia,  Re- 
sources management,  Metropolitan  water  manage- 
ment. Outfalls,  Dams,  Flood  control.  Wastewater 
treatment.  Water  quality,  Water  supply  develop- 
ment 

Water  resources  activity  in  Australia  is  currently 
moving  from  a  major  emphasis  on  development  to 
an  emphasis  on  management.  Concern  has  in- 
creased over  water  quality  levels.  Works  currently 
in  the  design  and/or  construction  phase  are  con- 
cerned mainly  with  alleviating  an  existing  major 


problem  or  working  to  initiate  new  development  in 
a  given  region.  For  those  of  the  latter  type,  in- 
creasing scrutiny  and  study  are  making  ever-in- 
creasing demands  on  these  new  projects  from  envi- 
ronmental, social,  and  financial  aspects.  Individual 
projects  are  discussed.  Dartmouth  Dam  on  the 
upper  Murray  system  has  as  its  major  purpose  to 
augment  other  water  supplies  in  New  South  Wales, 
Victoria  and  South  Australia.  The  water  quality  of 
the  Adelaide  system,  deficient  in  the  areas  of  turbi- 
dity, color,  taste  and  odor,  is  being  studied.  The 
Lower  Molonglo  Water  Quality  Control  Centre  is 
an  advanced  wastewater  treatment  plant  designed 
to  deal  with  long-term  needs  of  Canberra.  The 
Shoalhaven  Scheme  is  designed  to  augment  water 
storage  for  Sydney.  The  Thomson  River  project  in 
Victoria  is  designed  to  supplement  the  water  sup- 
plies for  Melbourne  metropolitan  area.  The  Wiven- 
hoe  Dam  on  the  Brisbane  River  will  be  a  multi- 
purpose storage  facility  with  about  a  2.5  million 
megaliter  capacity.  Flood  mitigation  in  the  urban- 
ized areas  of  the  lower  Brisbane  Valley  is  the 
second  purpose  for  construction  of  the  Wivenhoe 
Dam.  The  Burdekin  River  Project  was  established 
to  reappraise  the  potential  for  the  resources  of  the 
basin  for  agricultural,  mining,  industrial  and  urban 
development  and  for  power  generation.  Efforts  are 
also  underway  to  deal  with  problems  from  Syd- 
ney's ocean  outfalls  and  their  adverse  effects  on 
the  beaches.  (Baker-FRC) 
W8 1-05693 


8B.  Hydraulics 


RE-EXAMINATION  OF  NIKURADSE  ROUGH- 
NESS DATA, 

California  Inst,  of  Tech.,  Pasadena.  W.  M.  Keck 
Lab.  of  Hydraulic  and  Water  Resources. 
W.  R.  Brownlie. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HYl,  p  115-119.  January,  1981.  2  Fig,  4  Tab. 

Descriptors:  'Flow  resistance,  'Roughness  coeffi- 
cient, 'Friction,  Nikuradse  data,  Fluid  mechanics. 
Open  channel  flow.  Pipes,  Moody  diagram. 

Evaluation  of  friction  factors  for  pipes  and  open 
channels  commonly  uses  flow  resistance  data  com- 
piled by  (1)  the  friction  factor  diagram  by  Moody, 
based  on  Colebrook  and  White,  and  (2)  a  diagram 
based  on  Nikuradse  for  sand  roughened  pipes.  The 
Nikuradse  data  may  be  more  applicable  for  prob- 
lems involving  open  channels  with  uniform-sand 
beds  for  which  a  grain  friction  factor  is  required. 
However,  the  relative  roughness  and  Reynolds 
number  ranged  are  limited.  This  paper  points  out 
inconsistencies  in  roughness  at  Reynolds  numbers 
less  than  10,000  and  provides  a  Moody-type  dia- 
gram for  a  range  of  the  data  believed  to  be  valid. 
(Cassar-FRC) 
W8 1-05471 


SURFACE  TENSION  EFFECT  ON  PROHLE 
OF  A  FREE  VORTEX, 

lown  Univ.,  Iowa  City.  Inst,  of  Hydraulic  Re- 
search. 

N.  Yildirim,  and  S.  C.  Jain. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HYl,  p  132-136.  January,  1981.  3  Fig,  5  Ref 

Descriptors:  'Surface  tension,  'Vortices,  'Intakes, 
Model  studies.  Hydraulics,  Fluid  mechanics. 
Design  criteria. 

The  effect  of  surface  tension  on  the  free  vortex 
surface  profile  is  significant  at  low  circulation 
values,  particularly  near  the  core,  according  to  an 
analytical  examination.  The  effect  of  surface  ten- 
sion increases  with  decreasing  circulation.  This 
may  give  rise  to  some  scale  effects  in  model  studies 
on  vortex  formation.  This  information  may  be 
useful  in  designing  water  intakes.  (Cassar-FRC) 
W8 1-05473 


SOME   NOTES   ON   MUSKINGUM   METHOD 
OF  FLOOD  ROUTING, 


Mississippi  State  Univ.,  Mississippi  State.  Dept.  of 

Civil  Engineering. 

V.  P.  Singh,  and  R.  C.  McCann. 

Journal  of  Hydrology,  Vol  48,  No  3/4,  p  343-361. 

November,  1980.  6  Fig,  I  Tab,  33  Ref 

Descriptors:  'Flood  routing,  'Mathematical 
models,  'Hydrodynamics,  Flow  characteristics. 
Mathematical  equations.  Mathematical  studies. 

The  Muskingum  method  for  routing  flood  waves 
in  rivers  and  channels  has  been  a  subject  of  numer- 
ous investigations  since  its  development  around 
1934.  Different  investigators  have  assumed  differ- 
ent initial  conditions.  The  intial  conditions  and 
parameters  must  be  appropriately  specified  if 
meaningful  results  are  to  be  obtained  for  the 
method.  Studies  conducted  by  Gill  are  used  to 
illustrate  inconsistencies  in  the  investigations  al- 
ready reported  in  the  literature.  The  initial  condi- 
tion proposed  by  Gill  is  shown  to  be  incompatible 
with  the  formulation  of  the  Muskingum  method.  In 
addition,  the  assumptions  made  by  Gill  with  re- 
spect to  the  inflow  hydrograph  are  shown  to  be 
unrealistic.  As  a  result,  his  calculations  with  regard 
to  the  translatory  characteristics  of  the  Muskingum 
method  for  given  initial  condition  and  parameter 
values  are  inaccurate.  The  following  five  methods 
were  used  to  estimate  the  parameters  'k'  and  'x'  for 
three  sets  of  data  reported  in  the  literature:  graphi- 
cal method,  least-squares  method,  method  of  mo- 
ments, method  of  cumulants,  and  direct  optimiz- 
ation method.  Evaluation  of  the  five  methods  for 
estimating  parameters  to  the  three  data  sets  indicat- 
ed that  all  the  methods  are  quite  comparable.  The 
five  methods  are  all  simple  and  easy  to  use,  use 
more  or  less  the  same  amount  of  information,  and 
do  not  appear  to  have  particular  advantages  over 
the  other  methods.  (Carroll-FRC) 
W8 1-05606 


AN  ENERGY  REFERENCE  LINE  FOR  DISSI- 
PATIVE  WATER  WAVES  ON  A  CURRENT, 

Technical   Univ.   of  Denmark,   Lyngby.   Inst,   of 

Hydrodynamics  and  Hydraulic  Engineering. 

J.  B.  Christoffersen,  and  I.  G.  Jonsson. 

Journal  of  Hydraulic  Research,  Vol  19,  No  1,  p  1- 

27,  1981.  9  Fig,  2  Tab,  16  Ref 

Descriptors:  'Mathematical  studies,  'Fluid  me- 
chanics, 'Water  currents.  Waves,  Wave  velocity. 
Energy,  Energy  gradient,  Energy  reference  line, 
Mathematical  equations.  Energy  equation. 

The  energy  principle  from  steady  hydraulics  en- 
compasses the  concept  of  an  energy  or  total  head 
line  and  a  horizontal  energy  reference  line.  The 
successful  extension  of  this  principle  to  a  dissipa- 
tive  current  wave  motion  over  an  arbitrary  bottom 
is  reported.  The  important  new  energy  height 
equation,  developed  on  the  basis  of  the  momentum 
and  total  energy  conservation  equations,  states  that 
the  sum  of  a  total  current  wave  (energy)  head  and 
a  current  wave  dissipation  head  is  constant  along  a 
streamline.  The  total  head  is  a  sum  of  the  following 
four  terms:  the  mean  water  surface  height  above 
datum,  plus  a  current  velocity  head,  plus  a  mean 
wave  velocity  head,  and  minus  an  interaction  term 
head.  The  current-wave  dissipation  head  is  a  sum 
of  a  current  dissipation  head  minus  a  wave  dissipa- 
tion head.  The  new  equation  permits  calculation  of 
wave  heights  in  current  depth  refraction  problems 
in  a  new  way.  Application  of  the  equation  to  pure 
wave  motion  revealed  some  significant  new  results. 
The  total  head  minus  the  wave  dissipation  head 
was  found  to  be  constant  along  a  wave  orthogonal. 
Also,  the  total  head  was  found  to  be  constant  along 
wave  fronts,  but  variable  from  one  wave  front  to 
another.  These  findings  show  that  it  is  possible  to 
find  a  horizontal  energy  reference  level  for  a  dissi- 
pative  wave  motion  if  the  proper  initial  conditions 
are  selected.  (Carroll-FRC) 
W8 1-05607 


WEIR  AND  FLUME  CALIBRATION  BY  PON- 
DAGE DRAWDOWN, 

Sheffield    Univ.    (England).    Dept.    of  Civil    and 

Structural  Engineering. 

F.  A.  Johnson,  and  C.  S.  Green. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 
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No  HYll,  p  1903-1913,  November,  1980.  3  Tab,  5 
Fig,  6  Ref. 

Descriptors:  'Pondage,  'Weirs,  'Drawdown, 
'Flumes,  'Mathematical  studies.  Effective  capac- 
ity. Water  level.  Selective  withdrawal,  Flow,  Stor- 
age capacity.  Theoretical  analysis,  Head  flumes, 
Channels,  Calibrations,  Flow  measurement.  Com- 
parison studies. 

The  application  of  pondage  drawdown  to  five  flow 
measuring  devices  is  considered,  and  the  use  of 
rapidly-varying  unsteady  flow  wave  theory  to  im- 
prove accuracy  in  the  technique  is  proposed.  Pon- 
dage drawdown  involves  blocking  an  outlet,  rais- 
ing the  upstream  water  level  to  create  an  initially 
higher  head  value,  and  calculating  values  of  out- 
flow for  successive  head  values  based  on  an  analy- 
sis of  the  drawdown  curve.  The  five  devices,  v- 
notched  weir,  compound  weir,  flat-v  weir,  flat  base 
flume,  and  bed  hump  flume,  were  calibrated  volu- 
metrically  and  by  pondage  drawdown.  Results 
from  100  tests  on  the  five  devices  show  differences 
between  the  two  methods  which  were  less  than  or 
equal  to  4%.  Results  suggest  that  lower  differences 
are  associated  with  structures  with  a  larger  head 
range,  structures  which  generate  a  small  negative 
wave,  and  larger  pond  areas.  (Titus-FRC) 
W8 1-05621 


8C.  Hydraulic  Machinery 


FLOW  INVESTIGATIONS  IN  TWO  PUMPING 
PITS, 

Singapore  Univ.  Dept.  of  Engineering. 

G.  K.  Nathan. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HYl,  p  127-132.  January,  1981.  4  Fig,  5  Ref. 

Descriptors:  'Flow  characteristics,  'Pumping 
tests,  Reynolds  number.  Hydraulic  machinery, 
High  flow.  Vortices,  Froude  number,  'Pumps,  In- 
takes. 

Two  simple  pumping  pits  are  used  to  study  the 
relationship  between  hydraulic  problems  and  var- 
ious dimensionless  groupings  and  the  Reynolds 
number  effect  on  the  determination  of  swirl  angle 
and  the  axial  velocity  distribution  in  the  pump 
intake.  The  hydraulic  problems  include  surface  and 
submerged  vortices,  air  entrainment  in  the  flow, 
and  swirl  and  asymmetric  flow  in  pump  intakes. 
The  dry  dock  pumping  pit  (DDP-pit)  has  one 
vertical  axis  and  a  mixed  flow  pump  capacity  of 
1,800  liters  per  sec.  The  return  activated  sludge 
pumping  pit  (RASP-pit)  has  two  identical  vertical 
axes,  axial  flow  pumps  of  capacity  400  liters  per 
sec  each,  symmetrically  placed.  The  swirl  angle 
measurement  is  slightly  affected  by  the  variation  of 
the  Reynolds  number.  The  critical  Reynolds 
number  of  $500,000  gives  satisfactory  simulation  of 
the  velocity  profiles  at  the  pump  intake.  The  model 
pump  efficiency  may  be  used  as  a  parameter  to 
determine  the  best  modification  quantitatively.  At 
a  flow  rate  corresponding  to  Froude  simulation, 
surface  circulation  around  the  suction  inlet(s) 
occurs  in  both  pits.  When  the  flow  rate  increases 
towards  the  equal-velocity  simulation,  dimples 
formed  in  the  RASP-pit  remained  as  weak  vorti- 
ces, while  those  in  the  DDP-pit  became  strong 
intermittent  air  entraining  vortices.  (Cassar-FRC) 
W8 1-05472 


DESIGN  OF  90-MGD  WASTEWATER  RECLA- 
MATION PLANT, 

Bechtel  Inc.,  San  Francisco,  CA.  Dept.  of  Envi- 
ronmental Water  Projects. 

For   primary  bibliographic   entry   see   Field   5D. 
W8 1-05530 


MULTIPORT     SLEEVE     VALVE     DEVELOP- 
MENT AND  APPLICATION, 

Water  and  Power  Resources  Service,  Denver,  CO. 
P.  H.  Burgi,  E.  O.  Green,  and  R.  E.  Thibault. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HYl,  p  95-1 11,  January,  1981.  10  Fig,  1  Tab,  11 
Ref. 


Descriptors:  'Hydraulic  valves,  'Flow  regulators. 
Aqueducts,  Pipelines,  Flow  control.  Energy  dissi- 
pation. Cavitation,  Sleeve  valves. 

Laboratory  tests  of  two  200-mm  sleeve  valves 
(muhiport  and  Bailey  Polyjet)  showed  that  the 
horizontal  multiport  sleeve  design  was  preferable 
for  long  aqueduct  systems.  This  valve,  developed 
in  the  laboratory,  has  an  outer  fixed  cylinder  con- 
taining regulating  ports  and  an  inner  movable  cyl- 
inder as  the  control  sleeve.  The  multiport  sleeve 
valve  design  can  be  varied  to  handle  a  wide  vari- 
ety of  flow  regulation  situations.  Advantages  of 
this  concept  are:  (1)  flow  and  energy  are  rapidly 
dissipated  upon  leaving  the  valve,  and  (2)  cavita- 
tion can  be  controlled  to  occur  in  the  water  sur- 
rounding the  valve,  preventing  wear  on  the  valve 
and  energy  dissipation  structure.  The  Bailey  Poly- 
jet valve  performed  well  in  the  pressure  ranges 
suggested  by  the  manufacturer.  However,  cavita- 
tion tests  at  a  flow  of  0.17  cu  meters  per  sec 
produced  damage  to  the  ported  sleeve  at  a  critical 
opening  of  10-15%.  (Cassar-FRC) 
W8 1-05620 


BIOFILM  GROWTH  AND  HYDRAULIC  PER- 
FORMANCE, 

Central  Electricity  Generating  Board,  Stockport 

(England).  Scientific  Services  Dept. 

B.  Butterworth. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY  5,  p  629-631,  May,  1981.  4  Fig. 

Descriptors:  'Fouling,  'Head  loss,  'Hydroelectric 
plants,  Hydraulics,  Pressure  head.  Pipelines,  Clean- 
ing, Maintenance,  Bioaccumulation. 

Steady  declines  in  maximum  power  output  (to  10% 
deficit  after  12  years)  in  the  Rheidol  hydroelectric 
station,  Wales,  were  traced  to  buildup  of  a  4.5  mm 
thick  deposit  on  the  inside  of  the  pipeline.  This 
material  was  high  in  organic  material,  iron,  and 
manganese.  Cleaning  the  tunnel  with  high-pressure 
water  jets  recovered  most  of  the  deficit.  However, 
the  concrete  lining,  roughened  by  particle  flake- 
off,  caused  a  pressure  head  loss  until  reattachment 
of  slime  and  abrasion  by  grit  resmoothed  the  sur- 
face after  18  months.  Optimal  frequency  of  clean- 
ing was  determined  to  be  7-8  years.  (Cassar-FRC) 
W8 1-05642 


THE  APPLICATION  OF  FINE  DRUM 
SCREENS  ON  SEWAGE  OUTFALLS  AND 
TREATMENT  PLANTS, 

Bracket!  (F.W.)  and  Co.  Ltd,  Essex  (England). 
P.  F.  Rowles. 

Water  Services,  Vol  84,  No  1012,  p  371-372.  June, 
1980.  1  Fig. 

Descriptors:  'Screens,  'Intakes,  'Wastewater 
treatment  facilities.  Outfall  sewers. 

A  patented,  improved  screening  media  for  sewage 
plants  uses  a  plastic  plate  with  selected  hole  size 
and  spacing  to  eliminate  blinding,  hairpinning,  and 
bridging  holes  in  the  screen.  This  apparatus  is  also 
useful  for  intakes  from  the  sea,  rivers,  and  reser- 
voirs for  industry  and  power  stations.  Advantages 
of  the  unit  are:  (1)  raking  tines  do  not  descend 
through  the  contaminated  water,  (2)  working  parts 
function  on  the  clean  side  of  the  bar  screen,  (3)  all 
debris  is  removed  in  the  first  raking  motion,  and  (4) 
positive  discharge  is  achieved.  (Cassar-FRC) 
W81-05674 


8D.  Soil  Mechanics 


LINE  OF  SEEPAGE  IN  EARTH  DAMS  ON  IN- 
CLINED LEDGE, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 
Y.  H.  Huang. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GTS,  p  662-667.  May,  1981.  4 
Fig,  2  Ref. 


Descriptors:  'Earth  dams,  'Stability  analysis. 
Mathematical  studies,  Mining  engineering.  Coal 
mining.  Seepage  lines.  Seepage,  Safety. 

Simple  charts  were  developed  for  determining  the 
line  of  seepage  in  earth  dams  on  inclined  ledge. 
After  the  line  of  seepage  is  determined,  its  coordi- 
nates can  be  fed  into  a  computer,  and  the  safety 
factor  of  the  dam  obtained.  The  charts  can  be 
applied  to  a  horizontal  base  as  well  as  to  a  sloping 
base.  The  latter  case  is  of  particular  significance, 
because  in  rugged  terrain  many  earth  dams  are 
constructed  on  an  inclined  ledge.  Since  the  pro- 
mulgation of  the  Surface  Mining  Control  and  Rec- 
lamation Act  of  1977,  it  is  necessary  to  determine 
the  safety  factor  of  every  coal  refuse  dam.  These 
dams  are  mostly  constructed  on  an  inclined  ledge 
with  no  internal  drainage  provided.  It  is  hoped  that 
this  method  will  prove  helpful  for  the  stability 
analysis  of  these  dams.  (Baker-FRC) 
W8 1-05475 


ROUGHNESS-SHEAR  STRENGTH  RELA- 
TIONSHIP, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Civil  Engineering. 
R.  Peek. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT5,  p  672-677.  May,  1981.  3 
Fig,  2  Ref. 

Descriptors:  'Roughness  coefficient,  'Rocks, 
Strength,  Shear  stress,  Abrasion,  Stress,  Traction, 
Shear  tests. 

A  method  of  describing  the  roughness  of  joint 
surfaces  has  been  developed,  which  samples  an 
area  as  a  whole,  leading  to  a  roughness  function 
which  is  specific  to  a  given  direction  of  shear.  The 
roughness  data  thus  acquired  may  be  used  in  a 
rational  model  to  estimate  shear  strength.  Al- 
though a  correction  factor  must  be  introduced  to 
allow  for  progressive  failure  of  asperities  and  loss 
of  interlock,  this  correction  factor  has  a  physical 
meaning,  and  estimates  of  shear  strength  are  not 
sensitive  to  the  value  of  this  correction  factor.  The 
results  of  direct  shear  tests  on  plaster  replicas  of 
the  same  joint  surface  show  good  agreement  be- 
tween measured  and  predicted  shear  strengths  at 
different  normal  loads  if  a  suitable  value  for  r  is 
chosen.  If  further  experiments  demonstrate  that  r 
remains  constant  for  a  farger  range  of  norinal 
stresses  and  a  variety  of  joint  surface  geometries, 
its  value  will  have  been  determined  once  for  all 
times.  (Baker-FRC) 
W81-05476 


PREDICTION  OF  SWELLING  POTENTIAL 
FOR  NATURAL  SOILS, 

National  Soil  Services,  Inv.,  Houston,  TX.  Dept. 
of  Geotechnical  Engineering. 
S.  S.  Bandyopadhyay. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT5,  p  658-661.  May,  1981.  1 
Tab,  2  Ref 

Descriptors:  'Soil  properties,  'Foundation  failure. 
Soil  stability.  Soil  creep.  Soil  engineering,  Soil 
types,  Dams,  Dam  failure,  Highways,  Design  crite- 
ria. Earth  dams.  Earthworks,  Embankments,  Road- 
banks. 

Using  test  data  from  259  naturally  occurring  soils 
obtained  from  22  counties  in  Kansas,  a  well-de- 
fined relationship  was  established  between  the  per- 
centage of  clay  sizes  present  in  a  soil,  the  activity 
of  the  soil,  and  the  percentage  of  swell  under  a  1- 
psi  surcharge  of  a  sample  compacted  to  92%  of 
standard  AASHO  density  at  optimum  moisture 
content.  Excellent  agreement  was  found  between 
the  predicted  swelling  and  the  actual  swelling.  The 
average  error  in  predicting  the  swelling  potential 
for  the  26  soils  was  found  to  be  6.9%.  The  predic- 
tion equations  will  serve  as  a  valuable  tool  in  the 
design  of  any  structure  on  compacted  soils.  (Baker- 
FRC) 
W8 1-05477 
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Group  8D — Soil  Mechanics 

OPTIMAL  ESTIMATORS  FOR  SOIL  PROPER- 
TIES, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Civil  Engineering. 
G.  B.  Baecher. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GTS,  p  649-653,  May,  1981.  2 
Fig,  3  Ref. 

Descriptors:  'Soil  properties,  'Mathematical  stud- 
ies. Estimating  equations,  Estimating,  Soil  engi- 
neering, Soil  profiles.  Soil  horizons.  Profiles. 

A  simple  procedure  is  proposed  for  reducing  the 
variance  of  estimators  of  equivalent  parameters, 
which  can  be  difficult  to  manage  when  attempting 
to  estimate  the  properties  of  assumedly  homogene- 
ous zones  or  strata  of  a  soil  profile  for  use  in 
modeling.  The  procedure  proposed  uses  a  weight- 
ed combination  of  soil  measurements.  The  weights 
for  these  weighted  sums  refiect  both  the  redundan- 
cy of  information  in  closely  spaced  observations 
and  the  differing  influence  of  regions  of  the  soil 
profile  due  to  nonuniformly  imposed  loads.  Simple 
statistical  methods  such  as  this  one  provide  a  vehi- 
cle for  improving  the  manner  in  which  geotechni- 
cal analyses  are  now  performed.  They  do  so  at 
little  additional  cost,  and  without  introducing 
elaborate  reliability  models.  However,  the  major 
limitation  to  the  accuracy  of  geotechnical  predic- 
tions still  remains  the  geomechanical  model  and 
the  geologic  assumptions  on  which  it  is  based. 
(Baker-FRC) 
W81-05500 


CONSTRUCnON  VIBRATIONS:  STATE-OF- 
THE-ART, 

Wiss,  Janney,  Elstner  and  Associates,  Inc.,  North- 
brook,  IL. 
J.  F.  Wiss. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT2,  p  167-181,  February, 
1981.  10  Fig,  2  Tab,  32  Ref 

Descriptors:  'Construction  methods,  'Vibrations, 
•Underground  structures.  Construction,  Construc- 
tion equipment,  Strain,  Pipelines,  Water  mains, 
Sewers. 

The  sources  of  construction  vibrations,  the  trans- 
mitting medium,  and  the  effects  upon  the  receivers 
of  the  vibrations  are  discussed.  Transient  or  impact 
vibrations  are  caused  by  explosives,  demolition, 
etc.  Steady-state  or  continuous  vibrations  are 
caused  by  vibratory  pile  drivers  and  large  pumps, 
while  pseudo-steady  vibrations  are  caused  by  jack- 
hammers,  bulldozers,  cranes,  etc.  The  magnitude 
of  the  vibration  is  a  function  of  the  energy  at  the 
source.  These  vibrations  are  important  because  of 
their  potential  to  cause  complaints  or  damage  to 
structures  or  building  contents.  Suggested  criteria 
for  limiting  vibrations  are  presented,  including  in- 
formation on  residential  structures,  commercial 
buildings,  new  concrete,  old  concrete,  and  soils. 
Cohesive  soils  seem  to  be  the  least  affected  (com- 
pacted), while  cohesionless  soils  are  sensitive  to 
vibration.  The  effects  of  vibrations  on  under- 
ground utilities  are  not  known,  and  research  is 
needed  to  quantify  this  important  aspect.  Sewer 
and  water  mains  have  withstood  vibrations  with 
peak  partial  velocities  of  three  inches  per  second 
without  damage.  (Small-FRC) 
W81-05582 


AT-REST  LATERAL  PRESSURE  OF  PEAT 
SOILS, 

Wisconsin  Univ. -Madison.  Dept.  of  Civil  and  En- 
vironmental Engineering. 
T.  B.  Edil,  and  A.  W.  Dhowian. 
Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers. Vol  107,  No  GT2,  p  201-217,  February, 
1981.  8  Fig,  3  Tab,  16  Ref 

Descriptors:  'Peat  soils.  'Peat,  'Soil  pressure, 
Construction,  Organic  soils.  Foundation  failure, 
Wetlands,  Peat  bogs. 

The  coefficient  of  lateral  earth  pressure  under  con- 
ditions of  no  lateral  deformation  (K)  was  deter- 


mined for  peat  soils.  Peat  is  a  fragmented  organic 
material  derived  from  vegetation  which  has  been 
chemically  changed  and  fossilized.  It  is  formed  in 
wetlands,  and  thus,  is  the  foundation  for  structures 
built  in  peat  areas.  Peat  samples  with  fiber  contents 
ranging  from  20  to  60%  were  tested.  Significant 
difference  was  observed  between  the  K  values  of 
peats  and  clays,  with  the  K  value  of  peats  begin- 
ning much  lower  in  the  presence  of  fibers.  Peat 
type  also  exerted  significant  influence  on  the  meas- 
ured value  of  K  during  loading.  It  was  0.53  for 
amorphous  granular  peat  and  about  0.30  for  fibrous 
peats.  The  relationship  between  the  horizontal  and 
vertical  effective  stresses  during  unloading  in  non- 
linear, so  the  value  of  K  is  not  constant.  The 
effective  friction  angle  of  peats  is  much  higher 
than  that  for  inorganic  soils,  and  the  use  of  classi- 
cal soil  mechanics  strenth  theory  to  explain  the 
behavior  of  peats  is  limited  due  to  the  presence  of 
fibers.  Peats  can  be  classified  as  fibrous  or  amor- 
phous for  engineering  purposes.  (Small-FRC) 
W8 1-05583 


COMPUTER  SIMULATION  OF  CREEP  OF 
CLAY, 

Luleaa  Univ.  (Sweden).  Div.  of  Soil  Mechanics. 
R.  Pusch,  and  P.  Feltham. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GTl,  p  95-104,  January,  1981. 
6  Fig,  5  Ref 

Descriptors:  'Soil  creep,  'Clays,  'Simulation, 
Computer  models,  Deformation,  Mathematical 
studies.  Foundation  failure,  Structural  engineering. 

An  improved  physical  creep  model  and  its  math- 
ematical analogy  are  presented  for  creep  of  clay 
under  undrained  conditions.  The  creep  rate  is  ex- 
amined according  to  the  model  by  means  of  com- 
puter simulation.  The  form  of  the  creep  curve  was 
determined  at  constant  stress  and  temperature.  The 
dependence  of  the  strain  on  time  was  found  to  be 
approximately  logarithmic  and  was  in  good  agree- 
ment with  experimental  results.  Clay  creep  is  im- 
portant for  the  time-dependent  settlement  of  foun- 
dations on  overconsolidated  clay  and  for  depth 
creep  in  slopes  excavated  in  low-permeability,  ho- 
mogeneous clay  strata.  The  use  of  various  bound- 
ary conditions,  particularly  those  defining  the  bar- 
rier spectrum  at  the  onset  of  creep,  will  facilitate 
the  use  of  the  computer  model  in  studies  on  the 
deformation  of  clays.  (Small-FRC) 
W81-05585 


8E.  Rock  Mechanics  and 
Geology 


ROUGHNESS-SHEAR       STRENGTH       RELA- 
TIONSHIP, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 
Dept.  of  Civil  Engmeering. 

For   primary   bibliographic   entry   see   Field   8D 
W8 1-05476 
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SPECIFICATIONS,  MECHANISMS  AND  SYS- 
TEMS FOR  HIGH  PERFORMANCE  SPECIAL- 
IZED COATINGS, 

Long  Products  Limited.  Rye  (England).  Special 

Coatings  Div. 

D  Pye. 

Water  Services,  Vol   85,  No   1020,  p  83-84,  87, 

February,  1981.  2  Ref 

Descriptors;  'Coatings,  'Wastewater  facilities. 
Linings,  Construction  materials,  Planning,  Con- 
struction. Bacteria,  Hydrogen  sulfide.  Organic 
acids,  Acids. 

Various  aspects  which  must  be  taken  into  consider- 
ation while  drawing  up  specifications  for  protec- 
tive coating  systems  are  discussed  so  that  prema- 
ture failure  of  the  coating  system  will  not  occur 
The  most  important  part  of  any  steel  coating  con- 
tract is  the  correct  preparation  of  the  surface  and 
surface   profile.    After   initial   dry   abrasive   blast 


cleaning  of  the  surface  of  steel  it  may  appear  to 
have  acceptable  cleanliness.  However,  rust  or 
black  colored  patches  can  develop  in  a  short 
period  of  time,  due  to  rust-producing  soluble  iron 
salts.  The  use  of  water-entrained  abrasive  blast 
cleaning  incorporating  suitable  inhibitors  can  over- 
come the  soluble  salt  problem,  but  problems  of 
'pooling'  can  result.  The  shape  and  depth  of  profile 
also  plays  a  major  part  in  the  success  of  a  coating 
system.  The  use  of  cathodic  protection,  rust  inhib- 
iting coatings,  or  barrier  coatings  may  be  desirable. 
Due  to  the  aqueous  system  involved  in  sewage 
treatment  plants,  together  with  the  production  of 
hydrogen  sulfide  gas,  organic  acids  from  bacterial 
decomposition,  aeration  of  fluids,  and  grit  entrain- 
ment  in  fast  moving  liquids,  steel  and  concrete 
components  can  benefit  from  adequate  protection 
with  high  performance  specialized  coatings. 
(Baker-FRC) 
W8 1-05662 


SEWER  CUTS  EMPHASIZE  MAINTENANCE 

NEEDS, 

D.  F.  Rees. 

Water  Services,  Vol  84,  No  1007,  p  55-56,  58, 
January,  1980. 

Descriptors:  'Sewer  systems,  'Maintenance,  'Eco- 
nomic efficiency,  Water  mains.  Economic  aspects, 
'United  Kingdom,  Concrete,  Resins. 

Despite  economic  cutbacks  in  the  United  King- 
dom, more  must  be  done  to  inspect,  repair,  and 
renovate  the  nation's  sewer  systems.  The  objective 
of  renewal  is  to  minimize  expensive  programs  of 
capital  replacement.  Closed  circuit  television  (TV) 
can  be  used  to  inspect  sewers,  and  the  data  ob- 
tained can  be  used  to  prioritize  maintenance  work. 
Routine  maintenance,  which  includes  the  removal 
of  slime  and  silt  and  treatment  of  tree  roots  and 
illegal  connections,  is  more  efficient  with  TV 
survey  information.  Methods  of  sewer  renewal  in- 
clude sprayed  reinforced  gunite,  spun  motor  lining 
methods,  preshot  reinforced  gunite,  thin  shells  of 
glass  reinforced  concrete  with  lapped  or  rivetted 
joints,  and  the  use  of  polymer-concrete  formula- 
tions. Slip  lining,  popular  in  North  America,  is  not 
used  widely  in  Britain.  A  new  process  employs  a 
resin-saturated  needlefelt  sock  which  is  inverted 
within  the  sewer  by  the  application  of  a  pressure 
head  of  water.  After  inversion,  the  water  tempera- 
ture is  raised  to  set  the  resin.  Many  of  Britain's 
water  mains  are  old  and  will  need  renovation  or 
replacement  if  a  clean  water  supply  is  to  be  main- 
tained. (Small-FRC) 
W8 1-05663 


FLOOD  PREVENTION  IN  SIDCUP. 

For  primary  bibliographic  entry  see  Field  2E. 
W8 1-05665 


QUALITY   ASSURANCE   -   GETTING   VALUE 
FOR  YOUR  MONEY, 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-05666 


DEVELOPMENTS  IN  MATERIALS  AND 
METHODS, 

R.  G.  H.  Boyes. 

Water  Services,  Vol  84,  No  1010,  p  228-229.  April, 

1980.  10  Ref 

Descriptors:  'Textiles,  'Clays,  'Construction  ma- 
terials, Bentonite,  Barriers,  Landfills,  Leachates, 
Sealants,  Water  industries,  'Materials  engineering. 

A  new  generation  of  materials  for  the  construction 
and  water  industries  has  now  been  in  use  long 
enough  for  realistic  evaluation.  Two  examples  are 
synthetic  textile  fibers  (replacing  bituminized 
fibers)  and  modified  clays  and  bentonites  (used  for 
waste  containment).  Synthetic  fibers  are  used  suc- 
cessfully in  subsurface  drains  to  form  a  barrier 
between  soil  particles  and  large  stone  aggregates. 
Fabrics,  made  of  polypropylene,  polyester,  polya- 
mide  (nylon),  polyethylene,  polyvinylidene  chlo- 
ride, and  combinations  of  these,  are  classed  in  4 
categories  according  to  properties:  separation  be- 
tween soil  of  different  characteristics,  hydraulic 
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ter  use  (light  or  severe),  stress  or  load  spread, 
id  special  purpose  fabrics.  Clays  have  been  useful 
removing  or  inactivating  toxic  chemicals  and 
etals  from  leachates  and  in  confining  ground- 
ater  flow  where  desired.  (Cassar-FRC) 
'81-05671 


ORROSION  PROTECTION  OF  METALS, 

.  Heath. 

'ater  Services,  Vol  84,  No  1011,  p  288-290.  May, 

)80. 

descriptors:  'Protective  coatings,  'Corrosion  con- 
ol,  'Chemical  treatment.  Coatings,  Storage  tanks, 
letals,  Tanks,  Water  treatment  facilities,  Hoar 
eport.  Maintenance  costs.  Costs,  Cleaning. 

he  1971  Hoar  Report  estimated  that  corrosion 
3St  the  United  Kingdom  1400  million  pounds 
inually,  with  about  25  million  pounds  being  borne 
y  the  water  industry.  These  figures  in  1980  terms 
re  3500  million  and  63  million  pounds,  respective- 
',  with  a  10  million  pound  savings  possible  each 
ear.  Chemical  immersion  is  one  method  of  treat- 
ig  ferrous  metal  surfaces.  It  is  rapid,  efficient,  and 
isily  used  on  complex  structures  with  hidden 
mer  surfaces  and  lattice  work.  After  chemical  or 
lechanical  cleaning  and  rinsing,  the  structure  is 
nmersed  in  hot  phosphoric  acid  based  solution, 
/hich  forms  a  film  of  amorphous  iron  phosphate. 
L  thin  protective  oil  film  is  applied  by  immersing 
1  dewatering  oil.  The  structure  can  then  be  stored 
ntil  final  fabrication.  Treatment  prior  to  erection 
ives  money  and  ensures  a  complete  coating.  A 
ase  study  of  cleaning,  pretreatment,  and  coating 
le  interior  of  methane  tanks  and  other  equipment 
t  the  Severn-Trent  Water  Reclamation  Center  is 
resented.  (Cassar-FRC) 
V8 1-05672 


XEXIBLE  GLASS  STORAGE. 

Vater  Services,  Vol  84,  No  1010,  p  242,  247, 
ipril,  1980. 

Jescriptors:  'Storage  tanks,  'Coatings,  'Corro- 
ion  control.  Glass,  Water  treatment  facilities, 
Vastewater  treatment  facilities.  Installation,  Main- 
enance.  Water  storage. 

Iteel  storage  tanks  coated  on  both  sides  with  boro- 
ilicate  glass  (Permaglas)  have  found  wide  use  in 
vater  and  sewage  treatment  plants.  The  tanks  pro- 
'ide  a  flexible,  standardized  storage  system.  The 
lighly  corrosion  resistant  tanks  are  virtually  main- 
enance-free  and  are  easily  installed  and  dismantled 
o  provide  temporary  or  emergency  storage.  Other 
ises  are  potable  water  tanks,  irrigation  water  tanks, 
ihlorination  contact  tanks,  sludge  holding  tanks 
ind  storage  of  industrial  wastewater  and  effluents. 
Cassar-FRC) 
^81-05677 


Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
239-243,  March,  1981.  1  Fig,  1  Tab,  5  Ref. 

Descriptors:  'Information  retrieval,  'Computers, 
'Data  storage  and  retrieval,  FORTRAN,  Informa- 
tion systems.  Water  quality,  Planning. 

A  data  base  management  system  SIR  (Scientific 
Information  Retrieval)  and  a  FORTRAN  program 
are  used  to  simplify  retrieval  of  computer-stored 
information  on  physical,  chemical,  and  biological 
data  for  reservoirs  and  rivers  in  western  Oregon. 
Little  or  no  computer  experience  is  needed  to 
communicate  with  the  system,  which  uses  conver- 
sational language  and  built-in  operating  commands 
to  guide  the  user.  At  any  stage,  a  'menu,'  or  list  of 
possible  responses  to  questions,  is  available.  The 
system  can  be  used  to  store  and  retrieve  any  kind 
of  data.  It  can  produce  data  tabulations,  graphics, 
and  statistical  plots  and  analyses  for  research. 
(Cassar-FRC) 
W81-05539 
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SELECTIVE  ANNOTATED  BIBLIOGRAPHY 
OF  GEOLOGY  AND  GROUNDWATER  RE- 
SOURCES FOR  THE  MONTANA  PART  OF 
THE  NORTHERN  GREAT  PLAINS  REGIONAL 
AQUIFER-SYSTEM  ANALYSIS, 
Geological  Survey,  Helena,  MT.  Water  Resources 
Div. 

J.  F.  Levings,  G.  W.  Levings,  R.  D.  Feltis,  W.  R. 
Hotchkiss,  and  R.  W.  Lee. 

Availabe  from  the  OFSS,  USGS  Box  25425,  Fed, 
Ctr.,  Denver,  CO  80225,  Price:  $13.75  in  paper 
copy,  $4.00  in  microfiche.  Geological  Survey 
Open-File  Report  81-401  (WRI),  May,  1981.  91  p, 
ITab. 

Descriptors:  'Bibliographies,  'Hydrology,  'Geol- 
ogy, 'Water  quality.  Water  use,  Water  demand, 
Publications,   'Montana,   Northern   Great   Plains. 

Increasing  demand  for  water  to  meet  needs  for 
energy,  industry,  irrigation,  domestic,  and  munici- 
pal uses  has  resulted  in  a  study  of  the  geology  and 
hydrology  of  rocks  of  Mesozoic  and  Cenozoic  age. 
This  report  presents  the  results  of  a  literature 
search  for  the  part  of  the  study  area  in  Montana.  It 
consists  of  an  annotated  listing  of  pertinent  pub- 
lished reports,  a  partial  subject  and  area  index  of 
the  reports,  and  a  correlation  chart  of  geologic  and 
aquifer  units  listed  in  the  annotations.  (USGS) 
W8 1-05405 
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Research  Act  Allotments 


W 


UN  WATER  CONFERENCE:  SCOPE  FOR 
IRANSFER  OF  KNOWLEDGE  IN  ITS  ACTION 
PLAN, 

United  Nations,  New  York.  Dept.  of  International 

Economic  and  Social  Affairs. 

For  primary  bibliographic  entry  see  Field  6F. 
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CONVERSATIONAL  WATER  QUALITY  DATA 
RETRIEVAL  SYSTEM, 

Corps  of  Engineers,  Portland,  OR. 
D.  W.  Larson,  and  T.  Bingham. 
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3.3'-DICHLOROBENZIDINE 

Determination  of  Benzidine  and  3,3-Dichloro- 
benzidine  in  Wastewater  by  Liquid  Chromato- 
graphy with  UV  and  Electrochemical  Detec- 
tion, 
W81-05597  5A 

ABSORPTION 

Determination    of   Gentian    Violet    in    Animal 
Feed,  Human  Urine,  and  Wastewater  by  High 
Pressure  Liquid  Chromatography, 
W81-05598  5A 

ACCOUNTING 

Making  Maintenance  Work  Records  Work, 
W81-05581  5D 

ACEPHATE 

Fate  and  Toxicity  of  Acephate  (Orthene)  Added 

to  a  Coastal  B.C.  Stream, 

W81-05593  5B 

ACID  MINE  DRAINAGE 

A  Guttering  Future  Foreseen  for  the  Canadian 

Mining  Industry, 

W8 1-05680  5D 

ACTIVATED  CARBON 

Activated    Carbon-The    Dilemma    Facing    Its 

Use, 

W8 1-05568  5D 

ACTIVATED  SLUDGE 

The  Location  and  Nature  of  Accumulated  Phos- 
phorus in  Seven  Sludges  From  Activated  Sludge 
Plants  Which  Exhibited  Enhanced  Phosphorus 
Removal, 
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Sludge  Treatment  Plant, 
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Biological  Process  Diffusional  Limitations, 
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PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 


Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
lA.  Properties 


COSEISMIC  CHANGES  IN  GROUNDWATER 
TEMPERATURE  OF  THE  USU  VOLCANIC 
REGION, 

Hokkaids   Univ.,    Sapporo   (Japan).    Geophysical 

Inst. 

H.  Shimamura,  and  H.  Watanabe. 

Nature,  Vol  291,  No  5811,  p  137-138,  May,  1981.  3 

Fig,  1  Tab,  2  Ref. 

Descriptors:  'Seismology,  *Water  temperature, 
•Earthquakes,  Seismic  waves.  Earthquakes,  Engi- 
neering, Grundwater,  Temperature,  Well  water. 
Deep  wells,  Volcanoes,  Seismographs,  Geophys- 


The  Usu  volcanic  region  of  Japan  was  studied  to 
monitor  the  crustal  strain  and/or  the  movement  of 
groundwater  connected  with  the  occurrence  of 
earthquakes.  Thirty  wells  in  various  areas  of  im- 
pending earthquakes  in  Japan  have  been  monitored 
for  groundwater  temperature  with  the  Usu  ther- 
mometer to  an  accuracy  of  0.001  degrees  or  great- 
er. When  a  thermometer  of  this  type  was  installed 
at  a  depth  of  200  m  in  the  active  volcano  where 
there  was  an  upward  movement  of  magma,  a  trend 
of  increasing  temperature  (0.3  degrees)  was  found 
over  a  six  month  period.  The  rate  of  increase 
preceding  intense  local  earthquake  activity  was 
found  to  decrease,  while  temperature  increases 
were  accompanied  by  large  locaJ  earthquakes  with 
magnitudes  up  to  4.2.  The  polarity  of  the  steps 
corresponded  to  the  location  of  the  hypocenter.  It 
was  suggested  that  the  monitoring  of  groundwater 
temperature  may  be  a  promising  technique  for 
predicting  seismic  activity.  (Geiger-FRC) 
W81-05843 


2.  WATER  CYCLE 
2A.  General 


CONDmONAL  FLOW  SIMULATION:  A  STO- 
CHASTIC FORECAST  MODEL, 

Science  and  Education  Administration,  Boise,  ID. 

Northwest  Watershed  Research  Center. 

J.  F.  Zuzel. 

Water  Resources  Research,  Vol  17,  No  3,  p  595- 

601,  June,  1981.  10  Fig,  5  Tab,  4  Ref. 

Descriptors:  *Snow  water  equivalent,  *Streamflow 
forecasting,  *Model  studies.  Simulation  studies. 
Stochastic  process,  Forecasting. 

A  stochastic  conditional  flow  simulation  model 
was  formulated,  verified,  and  used  to  generate 
probability  distributions  of  snow  water  equivalent 
values  and  monthly  and  longer-term  flow  volume 
distributions  at  a  snow  course  site.  The  model 
requires  no  basin  calibration  and  runs  in  15  sec 
using  little  computer  storage  space.  Verification 
was  done  using  33  years  of  snow  water  equivalent 
data  for  January-May  and  28  years  of  data  for  June 
from  Mores  Creek  Summit  snow  course.  Runoff 
volumes  for  33  years  were  available  from  a  Boise 
River  gaging  station.  The  model  was  then  used  to 
forecast  streamflow  volume  for  February  1,  March 
1,  and  April  1  for  1978  and  1979.  Monthly  fore- 
casts were  generally  within  the  probability  distri- 
butions generated  by  the  model  and  near  the  0.50 
exceedance  probability  level.  (Cassar-FRC) 
W81-05816 


PARAMETRIC-DETERMINISTIC  URBAN  WA- 
TERSHED MODEL, 

Geological  Survey,  Reston,  VA. 
W.  M.  Alley,  D.  R.  Dawdy,  and  J.  C.  Schaake  Jr. 
Journal  of  the  Hydraulics  division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  106, 
No  HY5,  p  679-690,  May,   1980.  4  Fig,  28  Ref 

Descriptors:  *MathematicaI  models,  'Rainfall- 
runoff  relationships.  Urban  runoff,  Runoff,  Rainfall 
impact.  Rainfall  infiltration.  Hydrography,  Gages, 


Mathematical  studies.  Watersheds,  Drainage  area, 
•Urban  watersheds. 

A  rainfall-runoff  model  is  described  which  at- 
tempts to  represent  the  units  and  processes  of  an 
urban  watershed  system  as  well  as  to  provide 
operational  characteristics  that  enhance  the 
model's  value  for  practical  applications.  Input  to 
the  model  includes  daily  rainfall,  daily  pan  evapo- 
ration, and  a  physical  definition  of  the  drainage 
basin  discretized  into  as  many  as  50  segments,  such 
as  overland  flow  and  reservoir  segments.  The 
model  generates  a  simulated  discharge  hydrograph 
based  on  rainfall  data  from  rain  gages.  The  model 
is  made  up  of  two  sets  of  components:  the  paramet- 
ric rainfall-excess  components  and  the  determinis- 
tic runoff-routing  components.  The  Philip  equation 
is  used  to  determine  antecedent-moisture  condi- 
tions and  to  compute  infiltration.  Kinematic-wave 
theory  is  used  for  routing  of  flows  over  contribut- 
ing areas  and  through  a  branched  system  of  chan- 
nels and/or  pipes  to  a  watershed  outlet.  Soil-mois- 
ture and  infiltration  parameters  can  be  calibrated 
using  a  modified  Rosenbrock  optimization  tech- 
nique. Model  segments  can  be  arranged  into  a 
network  to  model  many  complex  drainage  basins. 
(Small-FRC) 
W81-05898 


NEW  ROUTING  MODEL  FOR  CONTINUOUS 
RUNOFF  SIMULATION, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

M.  S.  K.  Chowdhury,  and  F.  C.  Bell. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY4,  p  489-500,  April,  1980.  5  Fig,   12  Ref. 

Descriptors:  *Mathemaiical  models,  •Runoff, 
Routing,  *  Flood  forecasting,  •Flood  routing.  Hy- 
drography, Watersheds,  Mathematical  equations, 
Flooding,  Planning. 

A  simple  method  of  runoff  routing  is  presented 
based  on  the  kinematic  wave  approximation  and  a 
catchment  representation  similar  to  that  of  Wood- 
ing. In  this  model,  the  partial  differential  equations 
of  channel  flow  are  replaced  by  a  total  differential 
equation  at  the  catchment  outlet.  Thus,  spatial  and 
temporal  distribution  of  rainfall  excess  is  allowed 
for  as  well  as  a  wide  range  of  channel  and  catch- 
ment surface  characteristics.  The  raodels's  small 
number  of  parameters  have  reasonably  clear  physi- 
cal significance.  Current  discharge  is  used  as  a  state 
variable  which  enables  the  model  to  be  conven- 
iently tuned  to  current  conditions.  Thus,  it  should 
be  particularly  useful  in  short-term  flood  forecast- 
ing operations.  The  model  was  tested  with  data 
from  two  experimental  catchments,  and  there  was 
close  agreement  between  observed  and  predicted 
hydrographs.  (Small-FRC) 
W8 1-05899 


EVALUATION  OF  SHORT  SERIES  OF  DIS- 
CHARGE   MEASURMENTS    BY    MEANS    OF 
LONG   RECORDS   OF  WATER   LEVEL   AND 
RAINFALL     (VALORISATION     DE     BREVES 
DUREES  D'OBSERVATIONS  DE  DEBITS  AU 
MOYEN  DE  LONGUES  SERIES  LIMNIMETRI- 
QUES  ET  PLUVIOMETRIQUES), 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 
J-M.  Masson,  and  G.  Bediot. 
Hydrological  Sciences  Bulletin,  Vol  26,  No  1,  p 
47-69.  March,  1981.  6  Fig,  32  Ref. 

Descriptors:  •Rainfall  rate,  •Rivers,  River  systems, 
Water  level  fluctuations.  Rainfall,  Hydrologic  data 
collections.  Meteorological  data  collections, 
France,  •Steam  discharge. 

Rainfall  depths  and  water  levels  in  rivers  in  France 
have  been  recorded  since  the  middle  of  the  nine- 
teenth century  and  can  be  used  for  completing 
recent  records  of  discharges  of  rivers  on  plains. 
First,  the  homogeneity  of  a  long  series  must  be 
verified,  and  the  reliability  of  the  double  mass 
method  must  be  established.  A  long,  reconstructed 
series  of  mean  daily  discharge  quantities  at  a  pro- 
posed dam  site  is  used,  based  on  the  available  long 
term  data.  The  data  series  generated  is  directly 


usable  to  determine  the  dimensions  of  storage  and 
flood  control  reservoirs  and  to  develop  real  time 
forecasting  models.  The  cost  of  computerized  stor- 
age of  this  historical  data  is  negligible  when  com- 
pared to  the  costs  of  the  projects  it  will  be  used  to 
design.  (Small-FRC) 
W8 1-05925 


PHYSICAL  BASIS  OF  STOCHASTIC  MODELS 
OF  ANNUAL  FLOWS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  D.  Salas,  and  R.  A.  Smith. 

Water  Resources  Research,  Vol  17,  No  2,  p  428- 

430,  April,  1981.  22  Ref 

Descriptors:  *Watersheds,  •Stochastic  process. 
Mathematical  studies,  •Surface-groundwater  rela- 
tions. Probabilistic  process,  Stochastic  hydrology, 
Model  studies,  Streamflow,  Flow,  Groundwater 
storage. 

The  conceptual  watershed  model  suggested  by 
Thomas  and  Fiering  is  used  to  show  that  the 
groundwater  storage  and  the  streamflow  processes 
belong  to  the  general  class  of  autoregressive  and 
moving  average  (ARMA)  processes.  The  order  of 
the  ARMA  process  depends  on  the  type  of  precipi- 
tation process.  If  the  precipitation  is  an  independ- 
ent process,  the  groundwater  storage  is  an  AR 
process  and  the  streamflow  is  an  ARMA  process. 
In  general,  such  groundwater  and  streamflow 
ARMA  processes  have  a  restricted  parameter 
space.  The  results  presented  in  this  paper  indicate 
that  the  identification  or  selection  of  the  type  of 
stochastic  model  for  streamflow  simulation  can  be 
substantiated  by  simple  physical  considerations  of 
the  watershed  system.  (Baker-FRC) 
W81-05955 


TRANSPORT  OF  ORGANIC  CARBON  IN  THE 
WORLD'S  RIVERS, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 
W.  H.  Schlesinger,  and  J.  M.  Melack. 
Tellus,  Vol  33,  No  2,  p  172-187,  April,  1981.  3  Fig, 
3  Tab,  101  Ref. 

Descriptors:  *Carbon,  *River  flow.  Oceans,  Sedi- 
ment transport.  Rivers,  *Organic  carbon.  Particu- 
lates, •Carbon  cycle.  Model  studies,  Equations, 
Estimating. 

One  of  the  smaller,  but  poorly  studied,  transfers  of 
carbon  in  the  global  cycle  was  investigated,  the 
transport  of  dissolved  and  particulate  organic 
carbon  to  the  world's  oceans  by  riverflow.  Past 
estimates  of  the  total  organic  carbon  flux  in  world 
rivers  vary  by  nearly  two  orders  of  magnitude.  To 
predict  the  total  world  river  organic  carbon  trans- 
port the  equation  for  the  logarithmic  regression 
was  applied  to  calculate  carbon  load  for  those 
rivers  among  the  fifty  largest  for  which  no  carbon 
data  are  available.  A  second  approximation  was 
based  on  the  denudation  rate  of  terrestrial  water- 
sheds with  respect  to  organic  carbon.  Estimates 
derived  from  these  methods  of  the  organic  carbon 
transported  in  the  world's  rivers  range  from  0.37  to 
0.41  times  ten  to  the  15th  power  g/year.  The  fate 
of  freshwater  organic  carbon  upon  entering  the 
oceans  is  not  well  understood.  Some  is  undoubted- 
ly oxidized.  This  is  but  a  small  flux  in  the  global 
total  carbon  cycle.  (Baker-FRC) 
W81-05991 


USE  AND  MODIFICATION  OF  A  SIMPLE 
RAINFALL-RUNOFF  MODEL  FOR  WET 
TROPICAL  CATCHMENTS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

R.  J.  Higgins. 

Water  Resources  Research,  Vol  17,  No  2,  p  423- 

427,  April,  1981.  8  Fig,  4  Tab,  9  Ref. 

Descriptors:  •Tropical  regions,  *Rainfall-runoff  re- 
lationships, *Model  studies,  •Catchment  areas. 
Catchment  basins.  Basins,  Watersheds. 

The  nonavailability  of  data  is  a  major  problem  in 
the  application  of  general  purpose  rainfall-runoff 
models.   By   adopting   a   simple   model   structure 
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which  recognizes  the  particular  characteristics  of 
wet  tropical  catchments,  this  constraint  is  mini- 
mized for  these  catchments,  particularly  in  view  of 
the  low  variability  of  many  parameters.  An  expo- 
nential decay  function  is  employed  in  a  linear 
rainfall-runoff  model.  Parameters  of  the  model  are 
seasonal.  A  model  variant  makes  simple  allowance 
for  evaporation  and  base  flow.  It  is  also  possible  to 
allow  for  the  unknown  systematic  difference  be- 
tween the  observed  rainfall  at  a  point  and  the 
catchment  average  rainfall.  In  many  situations,  the 
development  of  specific  purpose  models  is  likely  to 
be  a  viable  procedure  for  reducing  expensive  and 
delay-inducing  data  collection  programs  needed  to 
satisfy  the  requirements  of  general  models.  (Baker- 
FRC) 
W81-05992 


THE  INnLTRATION-SOIL  WATER  STORAGE 
RELATIONSHIP  AT  A  POINT  IN  WATER- 
SHED MODELING, 

Control  Data  Australia  Party  Ltd.,  North  Sydney, 

New  South  Wales. 

P.  H.  I.  Bloomfield,  D.  H.  Pilgrim,  and  K.  K. 

Watson. 

Water  Resources  Research,  Vol  17,  No  2,  p  370- 

376,  April,  1981.  7  Fig,  4  Tab,  15  Ref 

Descriptors:  Rainfall,  Ponding,  Watersheds, 
•Model  studies,  'Infiltration,  *  Rainfall-runoff  rela- 
tionships, Runoff,  "Soil  water.  Water  storage. 

Most  deterministic  watershed  models  developed 
for  synthesizing  runoff  from  rainfall  on  a  continu- 
ous basis  use  a  single-valued  relationship  between 
infiltration  capacity  and  soil  water  storage.  This 
type  of  relationship  is  examined  using  results  from 
a  numerical  solution  of  the  partial  differential  equa- 
tion governing  flow  in  unsaturated  soil  for  a  profile 
of  uniform  initial  water  content  under  ponded  con- 
ditions. A  nonunique  relationship  is  demonstrated 
between  infiltration  capacity  and  soil  water  stor- 
age. This  suggests  that  models  employing  a  single- 
valued  relationship  contain  a  serious  conceptual 
and  practical  error.  The  nonunique  relationship, 
which  can  also  be  derived  from  the  Philip  equa- 
tion, can  be  represented  by  simple  empirical  infil- 
tration equations  for  practical  application  in  deter- 
ministic watershed  modeling.  However,  the  parani- 
eters  of  these  equations  depend  on  the  initial  soil 
water  content,  the  time  interval  used  in  calcula- 
tions, and  the  soil  store  capacity.  The  nonunique 
relationship  between  infiltration  and  soil  water 
storage  is  also  demonstrated  to  be  applicable  to 
modeling  infiltration  under  rainfall  conditions. 
(Baker-FRC) 
W8 1-05994 


THE  STATE  OF  THE  WORLD'S  TROPICAL 
FORESTS, 

A.  Grainger. 

Ecologist,  Vol  10,  No  I,  p  6-54,  January,  1980.  22 

Fig,  7  Tab,  143  Ref. 

Descriptors:  'Rain  forests,  'Forest  management, 
•Ecological  effects,  'Tropical  regions.  Erosion, 
Silting,  Dams,  Logging,  Rainfall,  Climatology, 
Agriculture,  Construction,  Environmental  effects. 
Public  health,  Social  impact.  Deserts,  Hydrologic 
cycle,  Laterites,  Floods,  Carbon  cycle. 

A  comprehensive  review  discusses  the  geography, 
populations,  plant  and  animal  life,  and  current  ex- 
ploitation of  tropical  rain  forests,  and  the  cultural, 
biological,  climatic,  and  ecological  effects  of  defor- 
estation. Destroying  the  rain  forests  can  turn  a  wet 
landscapye  into  a  desert  because  the  soils  under  rain 
forests  are  poor,  depending  on  a  rapid  turnover  of 
plant  matter  to  replenish  nutrients.  Deforestation 
can  cause  local  climatic  changes.  For  example, 
converting  Malaysian  rain  forests  to  rubber  planta- 
tions did  not  change  the  total  annual  rainfall,  but 
rainfall  events  were  fewer  and  more  intense.  Loss 
of  forests  affects  various  stages  of  the  water  vapor 
cycle-watershed  catchment,  river  drainage,  wet- 
land storage,  and  ocean  sink.  Vegetation  on  hill- 
sides lessens  the  impact  of  raindrops,  greatly  de- 
creases soil  erosion  and  river  silting,  and  stabilizes 
the  volume  of  water  in  the  drainage  system.  In 
Southeast  Asia,  population,  farming,  and  logging 
expansion  to  previously  forested  areas  has  pro- 


duced heavy  silting  in  rivers  and  dams,  reducing 
the  life  expectancy  of  the  Ambukla  Dam,  Philli- 
pines,  from  60  years  to  30  years.  Similar  problems 
plague  Peru,  Bolivia,  and  Colombia,  where  ero- 
sion, landslides,  and  sedimentation  produce  flood- 
ing regularly  in  areas  where  this  did  not  occur  in 
the  past.  Higher  peak  flood  levels  and  silting 
threaten  development  schemes  in  agriculture, 
mining,  and  hydroelectric  power.  On  a  global 
scale,  extensive  deforestation  would  increase  the 
amount  of  heat  lost  by  reflection,  decrease  that  lost 
by  evapotranspiration,  and  produce  dust  in  the  air, 
further  reducing  the  solar  energy  reaching  the 
earth's  surface.  Thus  rainfall  at  the  equator  would 
decrease,  rainfall  near  the  Tropics  would  increase, 
Britain,  Northern  U.S.  and  Canada  would  be  drier, 
and  the  whole  earth  would  become  cooler.  Proper 
respect  for  and  management  of  the  world's  forests 
is  a  key  to  preventing  civilization's  decline. 
(Cassar-FRC) 
W81-06015 


SOIL  HYDRAULIC  PROPERTIES  AND  THEIR 
EFFECT  ON  SURFACE  AND  SUBSURFACE 
WATER  TRANSFER  IN  A  TROPICAL  RAIN- 
FOREST CATCHMENT, 

James  Cook  Univ.  of  North  Queensland,  Town- 
ville  (Australia).  Dept.  of  Geography. 
M.  Bonell,  D.  A.  Gilmour,  and  D.  F.  Sinclair. 
Hydrological  Sciences  Bulletin,  Vol  26,  No  1,  p  1- 
18,  March,  1981.  10  Fig,  5  Tab,  35  Ref 

Descriptors:  'Rainfall-runoff  relationships,  'Tropi- 
cal regions,  'Forest  hydrology.  Surface  runoff, 
Forest  watersheds,  'Soil  properties.  Litter,  Rain- 
fall intensity.  Saturated  flow,  Overland  flow,  Aus- 
tralia, Surface-groundwater  relations. 

The  spatial  and  temporal  heterogeneity  of  the  sur- 
face, subsurface  and  vertical  drainage  components 
within  and  between  three  sites  in  a  tropical  rainfor- 
est catchment  (25.7  ha)  were  investigated.  In  the 
experimental  catchment,  average  rainfall  was  4239 
mm,  with  63%  occurring  during  the  summer 
months.  The  effects  of  runoff  were  demonstrated. 
Saturated  overland  flow  depended  on  the  close 
interaction  between  temporal  variations  in  rainfall 
intensity,  the  upper  soil  store  capacity,  and  the 
spatial  variations  of  saturated  hydraulic  conductiv- 
ity. Thus,  during  storms,  saturated  overland  flow 
occurs  on  the  upper  slopes  and  is  confined  to 
rainfall  intensity  peaks  in  the  lower  area.  Regres- 
sion models  demonstrated  that  rainfall  pulse  shape 
was  an  important  factor  in  determining  the  propor- 
tion of  upper  soil  store  capacity  occupied  by 
water.  Cross-correlation  coefficients  indicated  that 
this  was  a  very  sensitive  environment.  Short  lag 
response  between  rainfall  and  the  lateral  and  verti- 
cal drainage  components  was  due  to  high  rainfall 
intensities,  sparsely  littered  forest  floor,  large 
volume  of  biopores  in  the  topsoil,  high  antecedent 
soil  moisture,  steep  slopes,  and  a  rapid  increase  in 
drainage  density  in  the  early  part  of  storms.  A 
combination  of  meteorological  and  soil  hydraulic 
properties  produced  the  unusual  drainage  re- 
sponses. (Small-FRC) 
W8 1-06050 


2B.  Precipitation 


lation  structure.  Such  structure  can  be  described 
by  a  semi-variogram  of  the  observed  data.  The 
kriging  estimate  at  any  point  is  a  weighted  average 
of  the  data,  where  the  weights  are  determined 
using  the  semi-variogram  and  an  assumed  drift,  or 
lack  of  drift,  in  the  data.  Block,  or  areal,  estimates 
can  also  be  calculated.  The  kriging  algorithm, 
based  on  unbiased  and  minimum-variance  esti- 
mates, involves  a  linear  system  of  equations  to 
calculate  the  weights.  Kriging  variances  can  then 
be  used  to  give  confidence  intervals  of  the  result- 
ing estimates.  Mean  annual  precipitation  in  the 
Powder  River  basin,  Montana  and  Wyoming,  is  an 
important  variable  when  considering  restoration  of 
coal-strip-mining  lands  of  the  region.  Two  kriging 
analyses  involving  data  at  60  stations  were  made- 
one  assuming  no  drift  in  precipitation,  and  one  a 
partial  quadratic  drift  simulating  orographic  ef- 
fects. Contour  maps  of  estimates  of  mean  annual 
precipitation  were  similar  for  both  analyses,  as 
were  the  corresponding  contours  of  kriging  var- 
iances. Block  estimates  of  mean  annual  precipita- 
tion were  made  for  two  subbasins.  Runoff  esti- 
mates were  1-2  percent  of  the  kriged  block  esti- 
mates. (USGS) 
W81-05735 


ECONOMICS  OF  RAINFED  CROPPING  SYS- 
TEMS: NORTHEAST  THAILAND, 

Ford  Foundation,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  21. 

W81-05818 


DETERMINATION  OF  RAINFALL  DURATION 
STATISTICS  FOR  RAIN-OUT  MODELS  FROM 
DAILY  RECORDS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 
K.  Alexander. 

Water  Resources  Research,  Vol,  17,  No  3,  p  521- 
528,  June,  1981.  4  Fig,  8  Tab,  13  Ref. 

Descriptors:  'Rainfall  distribution,  'Sutistics, 
Model  studies,  'Air  pollution.  Meteorological  data 
collection.  Rainfall  duration,  Atmospheric  pollut- 


Rain-out  models,  concerned  with  contamination  of 
rainwater  by  atmospheric  pollutants,  require  data 
describing  the  occurrence  of  rainy  and  dry  epi- 
sodes. Two  methods  are  examined:  (1)  the  method 
of  moments  applied  to  the  mean  and  variance  of 
the  fraction  of  a  fixed  time  period  during  which  it 
is  raining,  and  (2)  maximum  likelihood  estimates 
from  weather  observations  at  regular  intervals. 
Generally,  the  maximum  likelihood  method  gives 
better  estimates  than  the  method  of  moments  for 
the  same  data,  but  both  give  good  results.  Analyz- 
ing the  method  of  moments  for  a  25-year  record  at 
Spokane,  Washington,  and  a  21 -year  record  from 
Olympia,  Washington,  gave  better  results  for  Spo- 
kane because  storms  have  a  greater  interval  be- 
tween them  than  in  Olympia,  where  light  rain  or 
drizzle  is  frequently  falling.  Rainfall  duration  statis- 
tics can  be  estimated  for  many  localities  within  10- 
15%  on  the  basis  of  15-30  years  of  daily  records  for 
monthly  distributions  and  8-15  years  for  seasonal 
distributions.  (Cassar-FRC) 
W8 1-05820 


KRIGING  ANALYSIS  OF  MEAN  ANNUAL 
PRECIPITATION,  POWDER  RIVER  BASIN, 
MONTANA  AND  WYOMING, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

M.  R.  Karlinger,  and  J.  A.  Skrivan. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-216806, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigation 
80-50,  1981.  25  p,  7  Fig,  1  Tab,  1 1  Ref 

Descriptors:  'Statistical  methods,  'Precipitation, 
'Regional  analysis.  Estimating  equations,  Hydrolo- 
gic data.  Network  design.  Contours,  'Montana, 
'Wyoming,  Powder  River  basin.  'Kriging,  Uni- 
versal kriging.  Stochastic  interpolation. 

Kriging  is  a  statistical  estimation  technique  for 
regionalized  variables  which  exhibit  an  autocorre- 


A  STOCHASTIC  MODEL  FOR  THE  TIME  DIS- 
TRIBUTION OF  HOURLY  RAINFALL  DEPTH, 

Ecole  Polytechnique,  Montreal  (Quebec).  Dept.  of 

Civil  Engineering. 

V-T-V.  Nquyen,  and  J.  Rousselle. 

Water  Resources  Research,  Vol  17,  No  2,  p  399- 

409,  April,  1981.  13  Fig,  3  Tab,  20  Ref. 

Descnptors:  'Storms,  'Stochastic  process,  Math- 
ematical studies.  Storm  water.  Storm  runoff.  Hy- 
drology, Model  studies.  Probabilistic  process. 
Rainfall,  'Ramfall  intensity.  Rainstorms,  Cloud- 
bursts, 'Rainfall  distribution. 

A  probabilistic  characterization  of  temporal  storm 
patterns  is  presented  in  which  a  storm  is  defined  as 
an  uninterrupted  sequence  of  consecutive  hourly 
rainfalls.  The  probability  distribution  of  rairifall 
accumulated  at  the  end  of  each  time  unit  within  a 
total  storm  duration  is  determined  by  a  proposed 
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stochastic  model.  Using  a  32-yr  hourly  rainfall 
record  at  Dorval  Airport  on  Montreal  Island,  the 
model  was  given  a  practical  application.  Hourly 
rainfall  depth  was  assumed  to  be  an  exponentially 
distributed  random  variable.  The  probability  of 
any  given  number  of  consecutive  rainy  hours  was 
determined  by  first-  and  second-order  Markov 
chains.  In  order  to  test  the  fit  of  the  Markov  model 
to  the  sequence  of  wet  hours  statistical  tests  were 
performed.  The  agreement  obtained  between  the 
observations  and  the  proposed  model  is  discussed. 
The  methodology  used  in  this  study  is  more  flexi- 
ble and  general  in  nature  than  methods  used  in 
earlier  investigations.  By  using  the  stochastic 
model  demonstrated,  a  storm  profile  can  be  char- 
acterized in  terms  of  the  time  of  occurrence  of  the 
storm,  the  total  depth  of  the  storm,  and  the  esti- 
mated probability  of  accumulated  rainfalls  at  the 
end  of  each  time  unit  within  the  total  storm  dura- 
tion. (Baker-FRC) 
W81-05956 


2C.  Snow,  Ice,  and  Frost 


CLOSED-SYSTEM  FREEZING  OF  SOILS  IN 
LININGS  AND  EARTH  EMBANKMENT 
DAMS, 

Water  and   Power  Resources   Services,   Denver, 
CO.  Engineering  and  Research  Center. 
For  primary  bibliographic   entry  see   Field   8D. 
W8 1-05754 


SNOW  SURFACE  ENERGY  EXCHANGE, 

Saskatchewan  Univ.,  Saskatoon.  Div.  of  Hydrol- 
ogy. 

D.  H.  Male,  and  R.  J.  Granger. 
Water  Resources  Research,  Vol  17,  No  3,  p  609- 
627,  June,  1981.  12  Fig,  6  Tab,  107  Ref. 

Descriptors:  *Snowmelt,  *Energy  transfer,  'Tur- 
bulent flow,  *Solar  radiation,  Literature  review, 
Streamflow,  Radiation,  Heat  transfer.  Latent  heat, 
Model  studies,  Simulation  analysis.  Forests,  Air 
masses.  Albedo,  Cloud  cover.  Prairies,  Evapora- 
tion. 

A  review  of  the  literature  on  snowmelt  emphasizes 
ideas  and  data  potentially  useful  in  simulation  stud- 
ies. It  concentrates  on  two  of  the  processes  for 
exchanging  energy  at  the  snow  surface-radiation 
transfer  (short-  and  long-wave)  and  turbulent  ex- 
change (sensible  and  latent  heat  transfer).  The  radi- 
ation exchange  is  the  dominant  energy  transfer 
process  during  snowmelt  on  the  prairies,  in  noth- 
em  forests,  and  in  mountainous  areas.  Method  for 
modeling  radiation  on  an  areal  basis  are  accurate 
for  clear  days  in  open  spaces.  However,  there  is  a 
scarcity  of  measured  data  for  verification.  Forest 
cover  or  cloudy  skies  cause  complications  which 
may  be  compensated  for  to  a  certain  extent.  Sensi- 
ble and  latent  heat  transfer  have  been  measured  at 
a  variety  of  sites  throughout  the  world,  But  tech- 
nology in  this  field  is  less  advanced  than  that  of 
radiation  exchange.  The  relative  importance  of  ra- 
diation transfer  and  turbulent  exchange  is  influ- 
enced by  prevailing  air  mass  conditions,  altitude, 
season,  and  terrain  features.  The  area  of  research 
most  likely  to  yield  practical  results  in  the  near 
future  involves  air  mass  influences.  (Cassar-FRC) 
W8 1-058 11 


AUTOMATED  SYSTEM  FOR  COLLECTING 
SNOW  AND  RELATED  HYDROLOGICAL 
DATA  IN  MOUNTAINS  OF  THE  WESTERN 
UNITED  STATES, 

Soil  Conservation  Service,  Washington,  DC.  Engi- 
neering Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W81-05833 


SHORT-TERM  FLUCTUATIONS  IN  HEAVY 
METAL  CONCENTRATIONS  IN  ANTARCTIC 
SNOW, 

British  Antarctic  Survey,  Cambridge  (England); 
and  Natural  Environment  Research  Council, 
London  (England). 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05842 


RECENT   GLCIER    VARIATIONS   AND   VOL- 
VANIC  ERUPTIONS, 

Washington  Univ.,  Seattle.  Quaternary  Research 

Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05844 
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VARIATIONS  IN  CLIMATIC  CHARACTERIS- 
TICS AS  RELATED  TO  EVAPOTRANSPIRA- 
TION  IN  SOUTH  PARK,  CENTRAL  PARK 
COUNTY,  COLORADO, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
N.  E.  Spahr. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-219610, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-86,  1981.  154  p,  12  Fig,  7  Tab,  12  Ref. 

Descriptors:  'Climatology,  *Evapotranspiration, 
'Consumptive  use,  Data  collections,  Air  tempera- 
ture. Pan  evaporation.  Wind,  Relative  humidity, 
Solar  radiation.  Precipitation,  'Colorado,  Central 
Park  County,  South  Park. 

Data  collected  from  May  through  September  in 
1977,  1978,  and  1979  at  three  stations  were  ana- 
lyzed using  an  analysis  of  variance  technique  to 
determine  variations  in  climatic  characteristics  in 
South  Park,  Colo.  Knowledge  of  these  climatic 
characteristics  will  aid  in  determining  the  amount 
of  water  that  may  be  transferred  from  agricultural 
use  in  South  Park  to  municipal  use  in  the  Denver 
metropolitan  area.  Daily  minimum  air  temperature, 
daily  average  air  temperature,  cumulative  wind, 
daily  relative  humidity,  and  daily  solar  radiation 
were  statistically  different  between  the  three  sta- 
tions at  the  1 -percent  level  of  significance.  Daily 
maximum  air  temperature  and  daily  pan  evapora- 
tion were  not  significantly  different  between  some 
stations.  Daily  precipitation  was  not  significantly 
different  between  the  three  stations.  Estimates  of 
potential  evapotranspiration  made  using  the 
Penman  equation  were  not  significantly  different 
between  the  three  stations.  The  lack  of  spatial 
variations  in  the  estimated  potential  evapotranspir- 
ation shows  that  no  one  climatic  characteristic  can 
be  used  as  an  indicator  of  spatial  variation  of 
potential  evapotranspiration.  Large  variations  in 
solar  radiation  between  the  three  stations  indicate 
that  solar  radiation  needs  to  be  measured  at  sites 
where  evapotranspiration  is  being  determined. 
(USGS) 
W81-05733 


EVAPOTRANSPIRATION  FROM  RAPIDLY 
GROWING  YOUNG  SALTCEDAR  IN  THE 
GILA  RIVER  VALLEY  OF  ARIZONA, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 
O.  E.  Leppanen. 

Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $4.00  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-485,  1981.  26  p,  5  Fig,  1  Tab, 
4  Ref 

Descriptors:  'Evapotranspiration,  'Heat  balance, 
'Soil  water,  Micrometeorology,  Transpiration, 
Data  collections,  'Arizona,  Gila  River  Valley, 
•Saltcedar,  San  Carlos  Reservoir. 

Estimates  of  evapotranspiration  by  young  saltce- 
dar, based  on  energy  budget  measurements,  were 
made  for  an  unfilled  portion  of  the  San  Carlos 
Reservoir  in  east-central  Arizona.  Foty-eight  days 
of  record  were  obtained  before  the  site  was  inun- 
dated. The  young  saltcedar,  which  had  grown 
from  seed  earlier  in  the  season,  had  an  average 
daily  evapotranspiration  of  5.8  millimeters  of  water 
during  the  period  August  17,  1971,  to  October  3, 
1971.  Daily  values  ranged  from  9.2  millimeters  to  a 
low  of  0.23  millimeters  which  occurred  during  a 
stormy  day.  (USGS) 
W81-05738 


WATER  RELATIONS  OF  POPULUS  CLONES, 


Wisconsin  Univ.,  Madison.  Dept.  of  Forestry. 
S.  G.  Pallardy,  and  T.  T.  Kozlowski. 
Ecology,  Vol  62,  No  1,  p  159-169,  February,  1981. 
7  Fig,  3  Tab,  41  Ref 

Descriptors:  'Populus  clones,  'Water  balance, 
'Drought  resistance.  Trees,  Evapotranspiration, 
Stomata,  Groth  rates,  Soil  moisture.  Water  poen- 
tials.  Solar  radiation,  Light  intensity,  Leaves, 
Water  stress.  Poplar,  Adaptation,  Plant  water  po- 
tential. Plant  groth,  'Cottenwood  trees,  Wisconsin. 

Stomatal  aperture  and  water  balance  of  8  Populus 
clones,  varying  in  growth  rate,  were  studied  in 
1976  and  1977  near  Rhinelander,  Wisconsin.  Ef- 
fects of  environmental  factors  and  clonal  differ- 
ences were  evident.  Leaf  water  potential  was  influ- 
enced by  solar  radiation,  leaf  conductance,  evapo- 
rative demand,  and  soil  moisture  content.  Several 
slow-growing  clones  had  extendedj  periods  of  leaf 
water  poential  lower  than  that  of  rapidly-growing 
clones,  despite  the  latter's  high  evaporative 
demand  and  greater  transpiring  surfaces.  Changes 
in  light  intensity  and  vapor  pressure  gradient  pro- 
duced stomatal  responses  in  all  clones.  Two  rapid- 
ly-growing clones  with  drought  resistant  parents 
showed  pronounced  stomatal  sensitivity  to  vapor 
pressure  gradients.  Seasonal  maximum  leaf  conduc- 
tance was  positively  related  to  growth,  suggesting 
that  the  rapidly-growing  clones  can  carry  on 
higher  rates  of  gas  exchange  under  favorable  con- 
ditions. For  four  clones  the  change  in  leaf  water 
potential  per  unit  change  in  transpirational  flux 
density  (TPD)  decreased  as  TFD  increased,  show- 
ing protective  plant  adaptation.  (Cassar-FRC) 
W8 1-05878 


THE  EFFECT  OF  THE  EVAPORATION  RE- 
TARDANT  'KARMIDOL'  ON  THE  BACTERIO- 
PLANKTON  OF  RICE  PADDIES, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

N.  A.  Potapova. 

Hydrobiological  Journal,  Vol  16,  No  1,  p  51-55, 

1980.  2  Fig,  1  Tab,  16  Ref 

Descriptors:  'Evaporation  rate,  'Water,  'Pollut- 
ants, Organic  compounds,  Plankton,  Bacteria,  Sa- 
prophytic bacteria.  Toxicity,  Evaporation  suppres- 
sants, Higher  alcohols,  'Evaporation  control,  Rice. 

Alterations  in  two  of  the  structural  indicators  of 
the  rice  paddy  bacterioplankton  under  the  influ- 
ence of  the  polyatomic  alcohol  Karmidol  were 
investigated.  The  indicators  were  the  total  abun- 
dance of  bacteria  and  the  abundance  of  sapro- 
phytes. The  major  purpose  of  the  study  was  to 
investigate  the  effect  of  Karmidol  on  the  bacterio- 
plankton, as  one  of  the  main  biological  components 
of  rice  paddies.  Field  observations  were  carried 
out  in  summer  1977  and  May  1978.  These  findings 
demonstrate  that  a  stimulating  role  of  Karmidol  is 
not  noted  when  bacteria  develop  on  a  mineral 
medium  rich  in  nutrients.  Regarding  the  role  of 
individual  components  of  the  evaporation  suppres- 
sant, it  is  evidently  possible  to  note  a  combined 
effect  of  higher  aliphatic  alcohols  (HAA)  and  urea 
on  saprophytic  bacteria  and  the  utilization  by  the 
latter  of  these  components  as  sources  of  carbon 
and  energy  for  their  development.  It  is  also  prob- 
able that  the  higher  aliphatic  alcohols  play  the 
greater  role  in  the  presence  of  algae  in  the  natural 
environment.  It  was  concluded  that  the  evapora- 
tion retardant  Karmidol  is  nontoxic  to  the  natural 
bacterioplankton  under  natural  and  laboratory  con- 
ditions. Its  presence  stimulated  the  development  of 
saprophytic  bacteria.  (Baker-FRD) 
W8 1-05966 


2£.  Streamflow  and  Runoff 


STORM  RUNOFF  AS  RELATED  TO  URBAN- 
IZATION IN  THE  PORTLAND,  OREGON  - 
VANCOUVER,  WASHINGTON  AREA, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4C. 
W81-05713 


Field  2— WATER  CYCLE 


Group  2E — Streamflow  and  Runoff 

FLOOD  OF  APRIL  13,  1980,  MOBILE,  ALA- 
BAMA, 

Geological    Survey,    Louisville,    KY.   Water   Re- 

soaurces  Div. 

C.  H.  Hannum,  and  G.  H.  Nelson. 

Geological    Survey    Open-File    Report    80-1183, 

1980.  6  Sheets. 

Descriptors:  'Flash  floods.  Data  collections, 
♦Rainfall,  'Flood  peak,  Streamflovk-,  Runoff,  His- 
toric floods,  'Flood  damage.  Maps,  Hydrographs, 
•Alabama,  Mobile. 

This  report  presents  basic  data  collected  during  the 
flood  of  April  13,  1980,  in  Mobile,  Alabama.  The 
data  consists  of  high-water  marks,  accumulative 
rainfall,  peak  discharge  at  local  gaging  stations, 
hydrographs  of  discharge  and  rainfall,  and  photo- 
graphs at  various  locations  taken  during  and  imme- 
diately after  the  flood.  The  report  presented  in 
map-series  and  lists  data  that  are  readily  usable  by 
local  planners  and  developers.  During  th  afternoon 
of  April  13,  1980,  the  National  Weather  Service  at 
Mobile  recorded  a  total  of  10.4  inches  of  rainfall. 
Immediately  after  the  flood  approximately  60  to  70 
percent  of  the  roads  in  the  Mobile  area  were 
impassable.  (USGS) 
W8 1-057 17 


MULTIYEAR  LOW  FLOW  OF  STREAMS  IN 
NORTHEASTERN  KANSAS, 

Geological  Survey,  Lawrence,  KS.  Water  Re- 
sources Div. 

W.  J.  Carswell,  Jr.,  and  S.  V.  Bond. 
Geological     Survey     Open-File     Report     80-734 
(WRI),  1980.  26  p,  15  Fig,  I  Tab,  5  Ref. 

Descriptors:  *Low  flow,  'Streamflow,  'Water 
supply,  'Water  shortage,  'Kansas,  Water  yield, 
Hydrologic  data.  Gaging  stations,  Sites,  Drought, 
'Northeastern  Kansas. 

Many  existing  water  supplies  in  northeastern 
Kansas  are  proving  inadequate  to  meet  current  and 
expanded  future  needs.  One  of  the  methods  by 
which  the  use  of  highly  variable  streamflow  in  the 
area  can  be  evaluated  is  with  the  aid  of  multiyear 
low-flow  frequency  information.  Using  data  form 
19  streamflow-gaging  stations  in  the  study  area, 
maps  were  developed  from  which  the  mean  annual 
discharge  and  discharges  for  the  2-  and  50-year 
recurrence  interval  for  durations  of  12,24,  36,  48, 
and  60  months  can  be  obtained  for  rural  ungaged 
sites  that  have  drainage  areas  of  less  than  1,000 
square  miles.  Discharges  for  intervening  recur- 
rence intervals  can  be  obtained  by  interpolation. 
Extrapolation  of  regionalized  discharges  in  this 
report  to  drainage  areas  smaller  than  about  50 
square  miles  and  larger  than  about  1,000  square 
miles  has  not  been  validated.  (USGS) 
W8I-05719 


FLOOD  OF  AUGUST  31-SEPTEMBER  1,  1978, 
IN  CROSSWICKS  CREEK  BASIN  AND  VICINI- 
TY, CENTRAL  NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 

Div. 

A.  A.  Vickers. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-221459, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-115,  December,  1980.  20  p,  3  Fig,  3  Tab,  6  Ref 

Descriptors:  'Floods,  'Flood  peak.  Flood  stages, 
'Flood  profiles.  Thunderstorms,  Flood  damage. 
Precipitation,  Gaging  stations.  Indirect  flood  mea- 
surement, 'Historic  floods,  'New  Jersey,  Cross- 
wicks  Creek  basin. 

A  thunderstorm  during  the  evening  of  August  31, 
1978,  caused  flooding  in  a  small  area  of  south- 
central  New  Jersey.  Maximum  peaks  of  record 
occurred  on  the  upper  Crosswicks  Creek  basin  in 
the  vicinity  of  Fort  Dix,  Wrightstown,  and  New 
Egypt.  At  New  Egypt,  high  water  crest  elevations 
for  Crosswicks  Creek  were  approximately  4  feet 
higher  than  the  previous  maximum  recorded  on 
August  28,  1971.  Total  damages  were  in  excess  of  2 
million  dollars,  with  70  houses  and  14  businesses 
affected.  (USGS) 
W8 1-05728 


CHARACTERIZATION  OF  FLOODFLOWS 
ALONG  THE  ARKANSAS  RIVER  WITHOUT 
REGULATION  BY  PUEBLO  RESERVOIR, 
PORTLAND  TO  JOHN  MARTIN  RESERVOIR, 
SOUTHEASTERN  COLORADO, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-05730 


DEPTH  ESTIMATION  FOR  ORDINARY  HIGH 
WATER  OF  STREAMS  IN  THE  MOBILE  DIS- 
TRICT OF  THE  U.S.  ARMY  CORPS  OF  ENGI- 
NEERS, ALABAMA  AND  ADJACENT  STATES, 

Geological  Survey,  University,  AL.  Water  Re- 
sources Div. 

J.  R.  Harkins,  and  M.  E.  Green. 
Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,   Denver,  CO   80225,   Price:   $1.75   in   paper 
copy,    $3.50    in    microfiche.    Geological    Survey 
Open-File  Report  81-481,  1981.  12  p,  1  Fig,  3  Ref 

Descriptors:  'Surface  water,  'Water  depth, 
'Streamflow,  'Flow  duration.  Natural  flow,  Natu- 
ral streams,  Drainage  area,  'Model  studies.  Regres- 
sion analysis,  'Alabama,  Mobile,  Estimating. 

The  25  percent  streamflow  duration  and  corre- 
sponding depth  were  selected  to  represent  ordi- 
nary high  water.  Statistical  relations  of  25  percent 
flow  duration  depth  to  eight  basin  parameters  were 
analyzed  using  a  stepwise  linear  regression  proce- 
dure. A  procedure  for  estimating  'ordinary  high 
water'  depth  was  derived  using  one  independent 
variable-drainage  area  size.  Two  equations  were 
derived;  the  standard  error  of  estimate  of  the  equa- 
tion for  hydrologic  area  1,  the  Appalachian  Pla- 
teaus, is  26  percent  and  for  area  2,  the  Coastal 
Plains  province,  is  39  percent.  The  equations  apply 
where  the  stream  channels  or  streamflow  is  not 
significantly  altered  by  man's  activities.  (USGS) 
W81-05736 


MULTI-FACTOR       ANALYSIS       OF      BANK 
CAVING  ALONG  A  NAVIGABLE  STREAM, 

For  primary  bibliographic  entry  see  Field  2J. 
W81-05752 


DESIGN  DISCHARGE  AS  A  RANDOM  VARI- 
ABLE: A  RISK  STUDY, 

Montreal  Univ.  (Quebec). 

For  primary  bibliographic  entry  see  Field  6A. 

W8 1-05821 


FILTERING  OF  PARTITIONED  LARGE 
SCALE  HYDROLOGICAL  SYSTEMS, 

Princeton  Univ.,  NJ,  Dept.  of  Civil  Engineering. 
E.  F.  Wood. 

Hydrological  Sciences  Bulltin,  Vol  26,  No  1,  p  33- 
46,  March,  1981.  7  Fig. 

Descriptors:  'Hydrologic  systems,  'River  fore- 
casting, 'Flood  forecasting.  Watersheds,  Filters, 
Mathematical  models.  Mathematical  studies, 
Runoff 

A  methodology  is  described  which  permits  fore- 
casting of  large  systems  by  partitioning  the  system 
into  subsystems  where  the  filtering  of  subsystems  is 
performed  in  parallel.  The  noise  processes  are  sup- 
plemented to  acount  for  interactions  between  the 
partitioned  subsystems.  This  partitioning  over- 
comes the  computational  burden  of  implementing 
the  Kalman  filter  in  large  hydrological  systems. 
The  partitioned  approach  was  used  in  the  River 
Dee  in  Wales  and  gave  results  which  were  virtual- 
ly identical  to  those  obtained  from  the  Kalman 
filter  for  the  whole  basin.  When  using  the  parti- 
tioning system,  each  subsystem  is  identifiable  and 
observable.  The  partitioning  philosophy  can  be 
applied  to  other  systems  such  as  the  state  vector  of 
the  rainfall-runoff  model  by  the  uncertain  state 
transition  matrix  elements.  The  augmented  state 
vector  is  partitioned  as  described  herein.  The  parti- 
tioning approach  allows  forecasting  agencies  to  set 
up  local  forecast  centers  that  are  coordinated 
through  a  regional  center.  This  is  especially  useful 
for  large  river  basins  which  experience  localized 
flooding  in  tributary  streams.  (Small-FRC) 
W81-05832 


WRC  STANDARD  FLOOD  FREQUENCY 
GUIDELINES, 

Susquehanna  River  Basin  Commission,  Harrisburg, 
PA. 

D.  R.  Jackson. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRI,  p 
211-224,  March,  1981.  2  Fig,  17  Ref 

Descriptors:  'Flood  frequency,  'Standards,  Statis- 
tical analysis.  Hydrology,  Susquehanna  River 
Basin,  Flood  forecasting.  Floods. 

The  Water  Resources  Council  Bulltin  17  (guide- 
lines for  determining  flood  frequency  at  gaged 
locations)  offers  a  significant  contribution  to  the 
development  of  standard  procedures  for  flood  fre- 
quency analysis.  Application  of  these  guidelines  in 
the  Susquehanna  River  Basin  revealed  several 
problems.  The  optional  regional  skew  coefficient 
map  included  in  the  Bulletin  needs  further  devel- 
opment. A  criterion  for  detecting  high  outliers  is 
necessary.  The  criterion  for  determining  low  out- 
liers needs  modification,  in  particular,  to  prevent 
the  inclusion  in  the  analysis  of  peaks  that  are  below 
the  apparent  lower  bounds  of  the  fitted  log-Pear- 
son Type  III  distribution.  The  procedure  for 
weighting  station  and  regional  estimates  should  be 
evaluated  more  carefully,  with  particular  attention 
to  the  effect  of  correlating  the  supposedly  inde- 
pendent estimates  and  to  the  fit  of  the  regional 
procedure  to  the  station  data.  The  principles  un- 
derlying usage  of  the  expected  probability  adjust- 
ment should  be  clarified  and  reasons  for  its  use  in 
particular  situations  agreed  upon.  Recommenda- 
tions concerning  use  of  the  expected  probability 
adjustment  should  be  made  more  specific.  (Cassar- 
FRC) 
W81-05850 


REDUCING  HYDROLOGIC  PARAMETER  UN- 
CERTAINTY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
Y-K.  Tung,  and  L.  W.  Mays. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRI,  p 
245-262,  March,  1981.  4  Tab,  26  Ref 

Descriptors:  'Frequency  analysis,  'Parametric  hy- 
drology, 'Hydrologic  data.  Statistical  analysis, 
Streamflow,  Rainfall,  Flood  frequency. 

Parameter  uncertainty  in  hydrologic  frequency 
analysis  can  be  reduced  by  a  method  which  devel- 
ops generalized  values  of  the  parameters  (mean, 
standard  deviation,  and  skewness)  through  the  use 
of  a  weighting  procedure  between  sample  and 
regionalized  statistics.  Weights  are  defined  as  a 
function  of  the  variances  of  the  sample  parameters 
and  regionalized  parameters.  The  variances  of  the 
sample  parameters  are  determined  using  two  non- 
parametric  statistical  methods,  the  jackknife  and 
the  bootstrap.  The  variances  of  the  regionalized 
parameters  are  determined  through  regression 
analysis.  The  method  is  applied  to  flood  prediction 
in  five  drainage  basins  in  the  Southwest  U.S. 
(Cassar-FRC) 
W8 1-05851 


'MAP  SKEW'.  (DISCUSSION), 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  P.  Singh. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  engineers.  Vol.  107,  No.  WRI,  p 
298-300,  March,  1981.  1  Tab. 

Descriptors:  'Flood  frequency.  Statistical  analysis, 
Hydrologic  maps. 

'Map  Skew.'  by  McCuen  (1979),  concerning  flood 
frequency  analysis,  presented  an  alternative  con- 
tour map  developed  by  assuming  that  the  coeffi- 
cient of  skew  varies  with  location  parameters  such 
as  latitude  and  longitude.  A  comment  on  this  work 
includes  a  method  for  modifying  any  perceivedout- 
liners  so  that  fit  the  trend  of  the  rest  of  the  data.  In 
this  case,  the  skew  increased  after  modification  of 
outliers,    the    standard    deviation    decreased,    the 
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mean  increased,  and  the  estimated  of  the  100-year 
Hood  increased  4.3-31.7%.  (See  W80-01026) 
(Cassar-FRC) 

W81-05884 


STORMWATER  DETENTION  BASIN  SIZING, 

MHM  Inc.,  Marysville,  CA. 

K.  R.  Burton. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY3,  p  437-439,  March,  1980.  1  Fig. 

Descriptors:  *Stonn  water,  "Water  storage,  'De- 
tention reservoirs.  Basins,  Storm  runoff.  Pumping, 
Mathematical  studies.  Design  criteria.  Flow  con- 
trol. 

A  simple  method  is  presented  for  estimating  the 
required  size  of  a  stormwater  detention  basin.  De- 
tention basins  are  used  to  temporarily  store  storm 
runoff  to  avoid  overloading  of  drainage  facilities. 
To  simplify  sizing  the  basin,  it  is  assumed  that  the 
pumping  rate  is  constant,  that  stormwater  enters 
the  basin  according  to  the  idealized  hydrograph 
for  storm  duration  greater  than  concentration  of 
watershed,  and  evaporation  and  percolation  are 
ignored.  Also,  rainfall  intensity  is  represented  by  a 
constant  equation,  and  the  rational  method  is  suffi- 
ciently accurate  for  small  watershed  areas.  Using 
the  method,  constants  a  and  b  are  computed  from 
rainfall  records  for  the  desired  storm  recurrence 
interval.  Then,  the  watershed  area  and  overall 
runoff  coefficient  are  determined.  A  range  of 
pumping  rates  is  developed,  and  the  combination 
of  basin  size  and  pumping  rate  that  best  fits  the 
design  requirements  is  selected.  (Small-FRC) 
W81-05895 


NEW  ROUTING  MODEL  FOR  CONTINUOUS 
RUNOFF  SIMULATION, 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-05899 


EVALUATION  OF  SHORT  SERIES  OF  DIS- 
CHARGE MEASURMENTS  BY  MEANS  OF 
LONG  RECORDS  OF  WATER  LEVEL  AND 
RAINFALL  (VALORISATION  DE  BREVES 
DUREES  D'OBSERVATIONS  DE  DEBITS  AU 
MOYEN  DE  LONGUES  SERIES  LIMNIMETRI- 
QUES  ET  PLUVIOMETRIQUES), 
Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
Mathematique. 

For  primary  bibliographic  entry  see  Field  2A. 
W8 1-05925 


TOTAL  POLLUTION  LOADS  CONSIDERING 
URBAN  STORM  RUNOFF, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 
Munich  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05980 

2F.  Groundwater 


SURFiaAL  GEOLOGY  OF  MALLORY  QUAD- 
RANGLE, OSWEGO  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W8 1-05707 


MODEL  OF  THE  GROUND-WATER  FLOW 
SYSTEM  OF  THE  GORDO  AND  EUTAW 
AQUIFERS  IN  WEST-CENTRAL  ALABAMA, 

Geological   Survey,   University,   AL.   Water   Re- 
sources Div. 
R.  A.  Gardner. 

Alabama  Geological  Survey  Division  of  Water 
Resources  Bulletin  118,  1981.  30  p,  25  Fig,  13  Tab, 
30  Ref 

Descriptors:  *Model  studies,  "Groundwater,  'Ar- 
tesian aquifers,  *Potentiometric  level,  Geohydro- 
logy.  Groundwater  movement.  Aquifer  character- 


istics. Finite  difference  methods.  Boundary  condi- 
tions,  'Alabama,  Gordo  aquifer,  Eutaw  aquifer. 

Hydrologic  conditions  for  a  two-aquifer  system 
consisting  of  the  Gordo  and  Eutaw  aquifers  of 
Cretaceous  age  in  west-central  Alavama  were  sim- 
ulated using  a  three-dimensional  finite  difference 
digital  model.  The  model  was  calibrated  to  ob- 
served heads  in  the  aquifers  using  a  least  squares 
method  for  obtaining  the  values  for  hydraulic  pa- 
rameters which  provided  the  best  fit  to  28  calibra- 
tion points  in  the  model.  The  standard  error  of 
estimate  for  computed  heads  in  the  model  is  3.46 
feet.  Data  collected  during  the  period  1900  to  1970 
indicate  that  the  modeled  aquifer  system  is  in  a 
steady-state  condition.  The  results  of  steady-state 
model  simulations  show  that  about  56  percent  of 
the  discharge  from  the  system  is  by  upward  verti- 
cal leakage  through  confining  beds  to  rivers,  about 
18  percent  is  to  unregulated  glowing  wells,  10 
percent  is  to  pumped  wells,  and  16  percent  is  to 
boundaries.  The  areal  distribution  of  water  in  the 
aquifer  containing  chloride  concentrations  greater 
than  1,000  milligrams  per  liter  appears  to  be  related 
to  flow  patterns  in  the  system.  Areas  of  greatest 
head  loss  in  the  system  are  those  where  there  is 
natural  discharge  and  pumpage.  More  than  80  per- 
cent of  the  head  loss  in  the  system  can  be  attribut- 
ed to  natural  discharge  by  upward  leakage  through 
the  confining  beds.  (USGS) 
W81-05714 


GROUND-WATER  AVAILABILITY  AND 
WATER  QUALITY  IN  FRAMINGTON,  CON- 
NECTICUT, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-05718 


GROUND-WATER  LEVELS  IN  ALABAMA, 
FOR  OBSERVATION  WELLS  MEASURED  PE- 
RIODICALLY AUGUST  1952  THROUGH  JULY 

1977, 

Geological   Survey,   University,   AL.   Water   Re- 
sources Div. 
M.  E.  Davis. 

Alabama  Geological  survey  Division  of  Water  Re- 
sources Circular  105,  1980.  74  p,  1  Fig,  2  Plates,  1 
Tab,  17  Ref. 

Descriptors:  'Groundwater,  'Water  level,  'Obser- 
vation wells,  'Data  collections.  Networks,  sites. 
Groundwater  availability.  Water  level  fluctuations, 
Geohydrology,  'Alabama. 

The  observation  well  network  in  Alabama  was 
started  in  1940.  Unpublished  water-level  data  col- 
lected periodically  at  254  observation  wells  are 
listed  in  this  report  with  the  location,  description, 
and  general  information  on  construction  of  the 
observation  wells.  Publications  containing  water- 
level  data  from  selected  observation  wells  are  also 
listed.  (USGS) 
W81-05720 


TYPE  CURVES  FOR  SELECTED  PROBLEMS 
OF  FLOW  TO  WELLS  IN  CONFINED 
AQUIFERS, 

Geological   Survey,   Lakewood,   CO.   Water  Re- 
sources Div. 
J.  E.  Reed. 

Availabile  from  Br.  of  Dist.,  USGS,  1200  S.  Eads 
St.,  Ariington,  VA.  22202.  Price  $5.00.  Geological 
Survey  Techniques  of  Water-Resources  Investiga- 
tions, Book  3,  Chapter  B3,  1980.  106  p,  37  Fig,  1 
Plate,  17  Tab,  39  Ref 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Wells,  'Confined  aquifers.  Aquifer  testing. 
Aquifer  characteristics.  Graphical  analysis.  Draw- 
down, Transmissivity,  Storage  coefficient.  Leak- 
age, Hydraulics,  Unsteady  flow,  Hydrologic  prop- 
erties, Theis  equation,  Type-curve  methods. 

This  report  presents  type  curves  and  related  mate- 
rial for  1 1  conditions  of  flow  to  wells  in  confined 
aquifers.  These  solutions,  compiled  from  hydrolo- 
gic literature,  span  an  interval  of  time  from  Theis 
in  1935  to  Papadopulos,  Bredehoeft,  and  Cooper  in 


1973.  Solutions  are  presented  for  constant  draw- 
down, and  variable  discharge  for  pumping  wells 
that  fully  penetrate  leaky  and  nonleaky  aquifers. 
Solutions  for  wells  that  partially  penetrate  leaky 
and  nonleaky  aquifers  are  included.  Also,  solutions 
are  included  for  the  effect  of  finite  well  radius  and 
the  sudden  injection  of  a  volume  of  water  for 
nonleaky  aquifers.  Each  problem  summary  in- 
cludes the  partial  differential  equation,  boundary 
and  initial  conditions,  and  solutions.  Programs  in 
FORTRAN  for  calculating  additional  function 
values  are  included  for  most  of  the  solutions. 
(USGS) 
W8 1-05725 


ALLUVIAL  AQUIFER  OF  THE  CACHE  AND 
ST.  FRANCIS  RIVER  BASINS,  NORTHEAS- 
TERN ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

M.  E.  Broom,  and  F.  P.  Lyford. 
Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO.  80225,  Paper  copy  $22.75,  Mi- 
crofiche $10.00.  Geological  Survey  Open-File 
Report  81-476,  1981.  48  p,  4  Fig,  13  Plates,  5  Tab, 
23  Ref 

Descriptors:  'Alluvial  aquifers,  'Aquifer  charac- 
teristics, 'Geohydrologic  units.  Hydraulic  conduc- 
tivity. Groundwater  movement.  Well  yields,  irriga- 
tion. Pumping,  Drawdown,  Water  level  fluctu- 
ation. Water  quality,  Surface-groundwater  rela- 
tions. Mathematical  models,  Projections,  Maps, 
'Arkansas,  Cache  River,  St.  Francis  River. 

The  alluvial  aquifer  underlies  about  9,000  square 
miles  of  the  study  area.  Well  yields  from  the 
aquifer  commonly  are  from  1,000  to  2,000  gallons 
per  minute.  Flow  toward  the  main  area  of  pumping 
stress  is  eastward  from  the  Cache  River  and  west- 
ward from  the  St.  Francis  River.  The  Memphis 
aquifer  acts  as  a  conduit  through  Crowleys  Ridge 
for  induced  flow  from  the  St.  Francis  River  basin 
to  the  Cache  River  basn.  Water  use  from  the 
alluvial  aquifer  since  the  early  1900's  has  been 
mostly  for  rice  irrigation.  Total  pumpage  for  rice 
in  1978  was  about  1,650,000  acre-feet,  of  which 
about  88  percent  was  pumped  from  the  aquifer 
west  of  Crowleys  Ridge.  Water  levels  in  wells 
west  of  the  ridge  in  parts  of  Poinsett,  Cross,  and 
Craighead  Counties  in  1978  were  75  feet  below 
land  surface  and  declining  about  2  feet  per  year. 
Digital-model  analysis  indicated  that  at  the  end  of 
1978  water  was  being  removed  from  aquifer  stor- 
age at  the  rate  of  540,000  acre-feet  per  year,  and 
streamflow,  mostly  from  the  Cache  River  and 
Bayou  DeView,  was  being  captured  at  the  rate  of 
430,000  acre-feet  per  year.  Projecting  the  1978 
pumping  rate  of  1,460,000  acre-feet  per  year,  the 
pumping  rate  would  have  to  be  reduced  by  about 
110,000  acre-feet  per  year  by  1990  to  sustain  suffi- 
cient aquifer  saturation  for  water  needs  through 
the  year  2000  in  all  parts  of  Poinsett,  Craighead, 
and  Cross  Counties  west  of  Crowleys  Ridge. 
(USGS) 
W8 1-05726 


WATER-LEVEL  CONTOURS  NEAR  LA 
GRANGE,  SOUTHEASTERN  WYOMING  AND 
AN  ADJACENT  PART  OF  NEBRASKA,  APRIL 
30, 1980, 

Geological  Survey,  Cheyenne,  WY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W81-05739 


GROUND  WATER  LEVEL  CONTROL 
SYSTEM, 

Fox  Pool  Corp.,  York,  PA.  (Assignee). 

C.  C.  Russell. 

U.S.   Patent  No  4,227,266,   6  p,   6  Fig,    12  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  999,  No  2,  p  436.  October  14,  1980. 

Descriptors:  'Patents,  'Groundwater,  'Water 
levels,  Dewatering,  Water  table,  Zone  of  satura- 
tion. Drainage  engineering,  'Swimming  pools, 
'Damage  control. 

A  system  for  controlling  ground  water  level  in  a 
particular  surrounding  area  is  disclosed.  In  particu- 


Field  2— WATER  CYCLE 


Group  2F — Groundwater 

lar,  a  dewatering  system  to  safeguard  the  integrity 
of  an  in-ground  swimming  pool  against  damage  or 
disruption  caused  by  excess  water  accumulating  at 
or  near  the  soil  surrounding  the  swimming  pool  is 
described.  Such  contiguous  ground  water,  when  it 
rises  to  an  undesirably  high  level,  for  example, 
such  as  at  a  level  higher  than  the  level  of  water  in 
a  swimming  pool,  as  a  consequence  of  the  resulting 
hydrostatic  pressure,  will  cause  adverse  effects. 
The  invention  provides  a  system  for  the  removal  of 
ground  water  accumulating  in  a  given  area  in 
excess  of  a  predetermined  level  until  the  desired 
level  is  restored.  A  receptable  or  container  con- 
taining porous  walls  is  placed  at  a  suitable  location 
contiguous  to  the  pool  and  below  the  surface  of 
the  ground.  A  pump  removes  accumulated  water 
from  the  container.  (Sinha-OEIS) 
W8 1-05797 


VERIFICATION  OF  THE  POTENTIAL  YIELD 
OF  THE  SHALLOW  DOLOMITE  AQUIFER  IN 
DUPAGE  COUNTY,  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
R.  T.  Sasman,  R.  J.  Schicht,  C.  R.  Benson,  and  R. 
S.  Ludwigs. 

SWS  Contract  Report  No  239,  October,  1980.  24 
p,  12  Fig,  2  Tab,  6  Ref 

Descriptors:  'Aquifer  management,  'Dolomite, 
*Urban  watersheds.  Water  level  recorders,  Pum- 
page.  Water  supply.  Water  table  decline,  Optimal 
yield.  Diversion  losses.  Bedrock,  Available  water. 
Water  level  fluctuations.  Data  collections, 
•Groundwater  availability,  'Chicago  area,  Illinois, 
•Potential  water  supply. 

The  shallow  dolomite  aquifer  in  DuPage  County, 
Illinois,  is  an  important  source  of  water  for  the 
Chicago  metropolitan  region  and  an  alternative  to 
using  Lake  Michigan  water.  A  detailed  data  collec- 
tion program  was  conducted  over  a  700-square- 
mile  area  to  analyze  the  effects  of  continually 
increasing  pumpage,  to  identify  existing  and  poten- 
tial problem  areas,  and  to  identify  areas  where 
additional  pumpage  can  be  developed.  Shallow 
aquifer  pumpage  in  the  study  area  increased  92 
percent  during  the  period  1966-1978  and  was  61.7 
mgd  in  1978,  of  which  57.3  mgd  was  from  the 
dolomite.  Pumpage  in  DuPage  County  increased 
91  percent  during  the  same  period.  The  1978  pum- 
page of  45.8  mgd  was  103  percent  of  the  potential 
yield.  Water  levels  have  lowered  considerably  as  a 
result  of  the  continual  increase  in  pumpage 
throughout  much  of  the  area.  In  DuPage  County, 
water  levels  in  the  shallow  dolomite  declined  more 
than  10  feet  over  an  area  of  98.4  square  miles 
during  the  period  1966-1979.  Water  levels  were 
lowered  below  the  bedrock  surface  over  approxi- 
mately 9.5  square  miles  of  DuPage  County  since 
1966.  An  average  of  27.6  feet  of  ruck  has  been 
dewatered  over  this  area.  A  volume  of  7.3  billion 
cubic  feet  of  dolomite  and  3.3  billion  cubic  feet  of 
sand  and  gravel  has  been  dewatered  in  DuPage 
County  during  1966-1979.  If  pumpage  in  the  year 
2000  is  in  the  same  ratio  as  in  1978,  shallow  aquifer 
pumpage  will  be  approximately  18  mgd  more  than 
the  potential  yield  of  these  aquifers.  Extremely 
severe  dewatering  over  extensive  areas  would 
result  and  most  wells/well  fields  would  have  major 
decreases  in  yields.  (Garrison-Omniplan) 
W8 1-05800 


SIMULATION  OF  A  COMPLEX  GROUND- 
WATER SYSTEM  AND  AN  APPLICATION, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

J.  Premchitt,  and  A.  D.  Gupta. 

Water  Resources  Research,  Vol  17,  No  3,  p  673- 

685,  June,  1981.  15  Fig,  2  Tab,  30  Ref 

Descriptors:  'Subsidence,  'Pumping,  'Ground- 
water level.  Model  studies.  Mathematical  models, 
Deep  wells,  'Thailand,  Aquifers,  Groundwater  de- 
pletion. 

A  simplified  and  practical  model  of  an  extensive 
groundwater  basin  was  developed  to  study  land 
subsidence  caused  by  deep  well  pumping  in  Bang- 
kok, Thailand.  Borehole  data,  geologic  interpreta- 
tion, and  field  measurements  were  used  to  establish 
a  realistic  model.  This  is  a  quasi-three-dimensional 
flow  model  in  which  the  subsurface  body  is  consid- 


ered as  a  single,  hydraulically  connected  body. 
Concepts  of  aquifer  and  aquitard  are  discarded. 
The  layered  system  creates  high  permeability  in 
the  horizontal  direction  and  very  low  permeability 
in  the  vertical  direction.  Pumping  can  be  imposed 
at  any  depth,  and  discharge  rates  can  be  arbitrary. 
The  model  proved  flexible  in  a  simulation  of  the 
groundwater  flow  regime  in  the  Lower  Central 
Plan  of  Thailand  for  a  45-year  period.  Calibration 
was  done  with  data  from  1959-1979,  and  ground- 
water levels  were  predicted  with  an  annual  in- 
crease of  5%  in  pumping.  Levels  will  sink  from  40- 
50  ft  below  the  surface  in  1980  to  80-100  ft  in  the 
year  2000.  (Cassar-FRC) 
W81-05805 


PRECONSOLIDATION  STRESS  OF  AQUIFER 
SYSTEMS  IN  AREAS  OF  INDUCED  LAND 
SUBSIDENCE, 

Geological  Survey,  Menlo  Park,  CA. 

T.  L.  Holzer. 

Water  Resources  Research,  Vol.  17,  No.  3,  p  693- 

704,  June,  1981.  13  Fig,  2  Tab,  40  Ref 

Descriptors:  'Subsidence,  'Groundwater  level, 
'Aquifer  systems.  Water  level,  Compacted  soils, 
consolidation  sedimentation,  Stress,  Unconsolidat- 
ed aquifers,  Preconsolidation  stress. 

Aquifer  systems  in  Arizona  (Eloy-Picacho),  Texas 
(Houston-Galveston),  and  California  (Tulare- 
Wasco  and  Santa  clara  Valley)  appear  to  have 
been  overconsolidatedby  1.6-6.2  bars  (16-63  meters 
of  water)  before  man  began  groundwater  with- 
drawl  from  these  areas.  The  relation  of  land  subsi- 
dence as  measured  by  bench  mark  levels  to  water 
level  decline  is  bilinear,  depicted  in  two  linear 
segments.  The  substance  per  unit  water  level  de- 
cline remained  constant  until  water  levels  had  de- 
clined 16-63  meters,  at  which  point  the  subsidence 
per  unit  water  level  decline  increased  to  larger 
constant  values.  This  is  believed  to  be  evidence  for 
natural  overconsolidation  of  the  compacting  part 
of  the  aquifer  system.  Areas  with  linear  conditions 
are  Bowie,  Arizona,  and  Las  Vegas  Valley, 
Nevada.  Here  land  subsidence  per  unit  water  level 
decline  has  remained  nearly  constant,  the  water 
level  decline  at  which  the  ratio  of  subsidence  to 
unit  water  level  decline  changed  is  the  amount  by 
which  the  preconsolidation  stress  exceeded  the 
overburden  stress  on  the  aquifer  system  that  exist- 
ed prior  to  groundwater  withdrawals.  (Cassar  - 
FRC) 
W81-05810 


DETERMINATION  OF  HORLZONTAL-TO- 
VERTICAL  HYDRAULIC  CONDUCTIVITY 
RATIOS  FROM  SEEPAGE  MEASUREMENTS 
ON  LAKE  BEDS, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Lab. 
V.  K.  Barwell,  and  D.  R.  Lee. 
Water  Resources  Research,  Vol  17,  No  3,  p  565- 
570,  June,  1981.  3  Fig,  4  Tab,  26  Ref. 

Descriptors:  'Anisotropy,  'Seepage,  'Hydraulic 
conductivity,  'Lake  beds.  Model  studies.  Aquifer 
characteristics,  Groundwater  movement. 

A  new  method  for  determining  anisotropy  of 
aquifers  contiguous  with  lakes  is  based  on  the 
observed  rate  of  decline  of  seepage  flux  with  dis- 
tance offshore  and  on  the  aquifer  thickness.  Devi- 
ation from  an  exponential  decline  in  seepage  rate 
with  distance  offshore  gives  a  measure  of  aquifer 
heterogeneity  and  consequently  an  estimate  of  the 
reliability  of  the  determination.  Anisotropy  ratios 
are  calculated  from  field  measurements  of  seepage 
fluxes  through  lake  beds  and  several  boreholes.  A 
salt  tracer  study  performed  on  Perch  Lake  at 
Chalk  River  and  Lake  Sallie,  Minnesota,  produced 
seepage  measurements  which  were  used  in  the 
equation  with  good  results.  The  formula  cannot  be 
used  in  very  narrow  lakes,  in  shallow  aquifers  with 
a  high  anisotropy  ratio,  or  in  a  nonuniform  aquifer. 
However,  for  suitable  situations,  the  method  is 
inexpensive  and  rapid.  (Cassar-FRC) 
W81-05812 


CONTAMINANT  TRANSPORT  IN  FRAC- 
TURED POROUS  MEDIA:  ANALYTICAL  SO- 
LUTION FOR  A  SINGLE  FRACTURE, 

Princeton  Univ.,  NJ. 

D.  E.  Tang,  E.  O.  Frind,  and  E.  A.  Sudicky. 
Water  Resources  Research,  Vol  17,  No  3,  p  555- 
564,  June,  1981.  10  Fig,  12  Ref 

Descriptors:  'Solute  transport,  'Porous  media, 
'Geologic  fractures,  'Path  of  pollutants.  Radioac- 
tive wastes.  Groundwater  contamination. 

A  general  analytical  solution  is  developed  for  the 
problem  of  contaminant  transport  along  a  discrete 
fracture  in  a  porous  rock  matrix.  The  solution 
considers  advective  transport  in  the  fracture,  longi- 
tudinal mechanical  dispersion  in  the  fracture,  mo- 
lecular diffusion  in  the  fracture  fluid  along  the 
fracture  axis,  molecular  diffusion  from  the  fracture 
into  the  matrix,  adsorption  on  the  face  of  the 
matrix,  adsorption  within  the  matrix,  and  radioac- 
tive decay.  The  problem  is  formulated  as  two 
coupled,  one-dimensional  partial  differential  equa- 
tions: one  for  the  fracture  and  one  for  the  porous 
matrix  in  a  direction  perpendicular  to  the  fracture. 
Comparison  of  this  solution  with  a  simpler  solution 
which  assumes  negligible  longitudinal  dispersion  in 
the  fracture  shows  considerable  error  in  the  sim- 
pler solution  at  lower  ranges  of  groundwater  ve- 
locities. Another  comparison  with  a  numerical  so- 
lution shows  excellent  agreement  under  conditions 
of  large  diffusive  loss.  This  situation  resembles  the 
problem  of  transport  in  discretely  fractured  rocks, 
lending  support  to  the  formulation  developed  in 
this  paper.  (Cassar-FRC) 
W81-05813 


LABORATORY  MEASUREMENTS  OF  THE 
STRONTIUM  DISTRIBUTION  COEFFICIENT 
KDSR  FOR  SEDIMENTS  FROM  A  SHALLOW 
SAND  AQUIFER, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geo- 
logical Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W81-05819 


COSEISMIC  CHANGES  IN  GROUNDWATER 
TEMPERATURE  OF  THE  USU  VOLCANIC 
REGION, 

Hokkaids   Univ.,    Sapporo   (Japan).    Geophysical 

Inst. 

For  primary  bibliographic  entry  see  Field  lA. 

W8 1-05843 


GROUND  WATER  IN  DIAGENETICALLY 
CONSOLIDATED  ROCKS  AND  FTS  INDIRECT 
RECONNAISSANCE  BY  AIRPHOTO  LINEAR 
ANALYSIS, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Geowis- 

senschaften. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-05945 


STOCHASTIC  MODELS  OF  SUBSURFACE 
FLOW:  INFINFTE  VERSUS  FINITE  DOMAINS 
AND  STATIONARFTY, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro. 

For  primary   bibliographic   entry   see   Field   2G. 

W81-05951 


A  SIMILARITY  METHOD  FOR  GEOTHER- 
MAL  WELL  TEST  ANALYSIS, 

California   Univ.,    Berkeley.    Berkeley    Lawrence 

Lab. 

M.  J.  O'Sullivan. 

Water  Resources  Research,  Vol  17,  No  2,  p  390- 

398,  April,  1981.  11  Fig,  6  Tab,  19  Ref 

Descriptors:  'Geothermal  studies,  'Test  wells, 
'Flow  rates,  Flow  discharge,  Flow  pattern.  Flow 
measurement,  Discharge  coefficient.  Flow  charac- 
teristics. Hydrodynamics,  Geophysics. 

The  main  advance  achieved  in  the  analysis  present- 
ed is  the  recognition  that  the  constant  flow  rate 
well  test  problem  for  any  geothermal  flow,  wheth- 
er   liquid,    two-phase,    flashing,    or    superheated 
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steam,  can  be  formulated  in  tenns  of  equations 
which  admit  a  similarity  variable,  even  when  all 
nonUnearities  in  the  governing  equation  are  includ- 
ed. Once  this  is  accomplished,  the  solution  proce- 
dure is  straightforward,  and  results  for  a  wide 
range  of  problems  can  be  quickly  obtained.  TTie 
accuracy  of  the  solution  method  provides  a  means 
of  checking  the  results  obtained  by  using  standard 
reservoir  simulation  methods,  so  that  they  can  be 
used  with  confidence  for  analyzing  constant  flow 
rate  well  test  results  and  other  well  test  results 
such  as  buildup  tests  and  multiple  flow  rate  tests 
for  which  the  similarity  method  does  not  perform 
adequately.  The  simplicity  of  the  similarity  method 
enables  lengthy  c^culations  to  be  made  very 
quickly,  and  therefore  it  provides  a  useful  tool  for 
parameter  testing  and  for  using  field  data  to  inves- 
tigate theoretical  problems  such  as  the  form  of  the 
relative  permeabihty  functions.  (Baker-FRC) 
W8 1-05953 


AGE  DATING   OF  GROUNDWATER  IN  FIS- 
SURED    ROCK:     INFLUENCE     OF     WATER 
VOLUME  IN  MICROPORES, 
California   Univ.,    Berkeley.    Berkeley    Lawrence 
Lab. 

I.  Neretnieks. 

Water  Resources  Research,  Vol  17,  No  2,  p  421- 
422,  April,  1981.  7  Ref 

Descriptors:  'Groundwater  dating,  'Fissure  water. 
Water,  Geologic  fractures.  Dating,  'Radioactive 
dating. 

This  short  communication  suggests  that  there  may 
be  a  large  difference  between  the  residence  time  of 
groundwater  in  fissures  and  the  actual  age  of  the 
water.  The  residence  time  of  the  water  is  the  ratio 
of  the  volume  of  the  water-bearing  fissures  to  the 
volumetric  flow  rate  of  the  water.  Small  molecules 
such  as  carbonate  ions  or  water  molecules  with  a 
tritium  atom  have  access  to  the  micropores  of  the 
rock  matrix  by  diffusion  but  not  by  flow.  Thus  the 
residence  time  of  individual  molecules  will  be 
longer  than  the  residence  time  of  the  flowing 
water.  Available  data  indicate  that  the  diffusivity 
of  small  molecules  and  ions  in  the  water-filled 
microfissures  of  granite  matrices  is  of  the  order  of 
some  percent  to  some  tens  of  percent  of  the  diffusi- 
vity in  unconfiend  water.  Such  a  diffusivity  will 
allow  a  considerable  amount  of  the  water  in  the 
micropore  volume  of  the  rock  matrix  to  be  reached 
by  the  diffusion  species.  Under  these  circumstances 
the  retention  time  of  flowing  water  in  the  fissures 
in  the  rock  will  be  very  much  smaller  than  that  of 
C-14  atoms  which  have  access  to  the  micropore 
volume  of  the  rock  as  well.  (Baker-FRC) 
W8 1-05954 


MASS  TRANSPORT.  2.  ANALYSIS  OF  UNCER- 
TAINTY IN  PREDICTION, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05998 
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IMPROVED  LINEAR  TRIAL  FUNCTION 
FINITE  ELEMENT  MODEL  OF  SOIL  MOIS- 
TURE TRANSPORT, 

California  Univ.,  Irvine.   School  of  Engineering. 
T.  V.  Hromadka,  II,  and  G.  L.  Guymon. 
Water  Resources  Research,  Vol.  17,  No.  3,  p  504- 
512,  June,  1981.  4  Tab,  9  Ref 

Descriptors:  'Soil  moisture,  'Approximation 
method.  Mathematical  studies.  Model  studies, 
'Finite  element  method,  Infiltration,  Soil  moisture 
transport. 

Two  techniques  for  modeling  a  higher  order  ap- 
proximation function  of  soil  moisture  transport 
using  an  improved  linear  trial  function  approxima- 
tion are  presented.  The  first  approach  is  based 
upon  use  of  the  alternation  theorem  and  a  finite 
element  capacitance  matrix  that  incorporates  the 
Galerkin  finite  element,  subdomain,  finite  differ- 
ence,   and    proposed    nodal    domain    integration 


methods.  The  second  approach  builds  on  the  first 
by  developing  a  temporal  relationship  for  element 
matrices  so  that  a  higher-order  approximation 
function  can  be  modeled  by  a  linear  approximation 
function.  This  numerical  approach  may  lead  to  a 
generalized  modeling  method  for  all  soil  moisture 
transport  problems.  (Cassar  -  FRC) 
W81-05808 


COMPARISON  OF  WATER  ADSORPTION  BY 
MONOVALENT  EXCHANGE  ION  FORMS  OF 
SOIL  HUMIC  MATERIAL  AND  SYNTHETIC 
EXCHANGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2K. 

W81-05838 


FINITE  DIFFERENCE  CALCULATION  OF  UN- 
SATURATED PERMEABILITY, 

Rutgers  -  The  State  Univ.,  New  Brunswich,  NJ. 

Dept.  of  Soils  and  Crops. 

W.  J.  Busscher. 

Soil  Science,  Vol   131,  No  4,  p  210-214,  April, 

1981.  6  Fig,  10  Ref 

Descriptors:  'Permeability,  'Aeration  zone,  'Soil 
water.  Mathematical  models.  Mathematical  equa- 
tions. Soil  saturation.  Finite  difference  methods, 
Unsaturated  flow.  Hydraulic  conductivity. 

The  unsaturated  hydraulic  conductivity  of  soils  is 
difficult  and  time-consuming  to  measure.  As  a 
result,  there  has  been  considerable  interest  in  the 
possibility  of  calculating  it  on  the  basis  of  other  soil 
properties.  The  procedure  presented  in  this  paper 
uses  a  finite  differencing  technique  to  approximate 
a  single-phase,  one-dimensional  flow  equation  and 
solve  for  unsaturated  permeability  in  a  drying  soil. 
The  effect  of  other  terms  of  the  equation  on  the 
value  of  permeability  was  determined  through  a 
sensitivity  analysis.  Permeability  values  were  cal- 
culated for  large  time  intervals  of  flow,  using 
steady-state  and  time-varying  equations.  Differ- 
ences of  permeability  ranging  from  3  to  130  per- 
cent were  found  between  steady-state  and  non- 
steady-state  calculations  for  the  given  time  term. 
Overestimation  of  the  time  term  led  to  larger 
errors  than  did  underestimation.  Sensitivity  analy- 
ses indicated  that  potential  gradient  errors  were 
slightly  more  significant  for  the  steady-state  case, 
while  flow  errors  were  more  significant  for  the 
time-varying  case.  Overestimation  of  potential  gra- 
dient was  found  to  lead  to  smaller  errors  than 
underestimation.  Permeability  was  affected  by  uni- 
form changes  in  potential,  primarily  through 
changes  in  potential  gradient.  (Carroll-FRC) 
W8 1-05840 


EFFECTS  OF  PLOWING  DEPTH  AND  DEEP 
INCORPORATION  OF  LIME  AND  PHOSPHO- 
RUS UPON  PHYSICAL  AND  CHEMICAL 
PROPERTIES  OF  TWO  COASTAL  PLAIN 
SOILS  AFTER  15  YEARS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Soil  Science. 
D.  K.  Cassel. 

Soil  Science  Society  of  America  Journal,  Vol  44, 
No  1,  p  89-95,  January/February,  1980.  5  Fig,  4 
Tab,  15  Ref 

Descriptors:  'Soils,  'Chemical  properties,  'Physi- 
cal properties.  Agriculture,  Agricultural  hydrol- 
ogy, 'Lime,  'Phosphorus,  Fertilizers,  Permeability 
coefficient.  Infiltration,  Percolation,  Soil  moisture, 
Available  water,  'Plowing  depth  effects. 

Long-term  effects  of  deep  plowing  on  selected  soil 
physical  and  chemical  properties  of  two  Atlantic 
Coastal  Plain  soils  are  discussed.  One  of  the  soils 
was  Norfolk  sandy  loam;  the  other  was  Wakulla 
loamy  sand.  Selected  soil  properties  were  exam- 
ined 1 5  years  after  the  installation  of  various  depth- 
of-plowing  treatments.  The  soils  initially  had  til- 
lage-induced pans  and  low  subsoil  pH.  The  Nor- 
folk sandy  loam  was  plowed  in  1960  to  depths  of 
18,  38,  and  56  cm,  and  Wakulla  loamy  sand  was 
plowed  to  depths  of  18  and  56  cm.  Specified 
amounts  of  dolomitic  limestone  and  phosphorus 
were  applied  during  and  prior  to  the  plowing 
operation.     As     plowing     depth     increased,     soil 


strength  increased  and  infiltration  rate  decreased, 
creating  physical  conditions  more  unfavorable  for 
root  growth.  The  incorporation  of  P  and  lime  by 
deep  plowing  increased  the  levels  of  P,  Mg,  and 
Ca  in  the  18-  to  38-  and  38-  to  51 -cm  depths 
making  chemical  conditions  more  favorable  for 
rooting.  Deep  plowing  increased  the  hydraulic 
conductivity  at  the  0-  to  18-  to  38-cm  depths  at 
higher  soil  water  pressures  primarily  due  to  higher 
volumetric  soil  water  contents  which  resulted  from 
higher  bulk  densities  and  finer  textured  material  in 
the  soil  matrix.  (Baker-FRC) 
W8 1-059 15 


NITRATE  MOVEMENT  UNDER  CORN  AND 
FALLOW  CONDITIONS, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
F.  L.  Long,  and  M.  G.  Huck. 
Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  787-792.  July/ August,  1980.  6  Fig,  2  Tab, 
15  Ref 

Descriptors;  'Nitrates,  'Corn,  'Leaching,  Fertiliz- 
ers, Agricultural  chemicals.  Nitrogen  compounds. 
Solubility,  'Solute  transport.  Ion  transport.  Ions. 

A  study  was  performed  to  assess  the  movement  of 
nitrogen  applied  to  com  growing  under  atmos- 
pheric conditions  in  a  rhizotron  with  more  inten- 
sive measurements  than  could  be  obtained  in  the 
field.  The  soil  was  Dothan  loamy  sand.  Nitrogen 
was  applied  at  250  and  500  kg  N/ha.  The  nitrate 
movement  was  monitored  by  analysis  of  soil  solu- 
tion samples  taken  at  48  to  72  hr  intervals  over  120 
days  from  the  20,  40,  60,  80,  100,  and  140-cm 
depths.  Nearly  all  nitrate  applied  to  the  surface  of 
fallow  plots  moved  with  percolating  water  and 
was  leached  below  the  100-cm  depth  within  65 
days.  This  was  true  for  both  application  rates  of 
nitrogen.  Actively  growing  corn  roots  intercepted 
nitrate  from  the  250  kg  N/ha  treatment  before  it 
reached  the  80  cm  depth  and  from  the  500  kg 
treatment  before  it  reached  the  100-cm  depth.  At 
maturity  the  above-ground  portion  of  the  com 
contained  20%  more  N  than  was  applied  at  the  250 
kg  rate  and  75%  of  that  applied  at  the  500  kg  rate. 
Corn  roots  effectively  prevented  leaching  of  ni- 
trate. (Baker-FRC) 
W81-05916 


COTTON  YIELD  AND  NUTRIENT  UPTAKE  IN 
RELATION  TO  WATER  TABLE  DEPTH, 

Science  and  Education  Administration,  Brawley, 

CA.     Imperial     Valley     Conservation     Research 

Center. 

B.  D.  Meek,  E.  C.  Owen-Bartlett,  L.  H.  Stolzy, 

and  C.  K.  Labanauskas. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  2,  p  301-305,  March/April,  1980.  2  fig,  4  Tab, 

27  Ref 

Descriptors:  'Nutrients,  'Crop  production,  Water 
table,  'Soil  aeration.  Oxygen  balance.  Soil  water. 
Oxygen  uptake,  Cotton,  Agriculture,  Conduc- 
tance, Osmotic  pressure,  'Soil-water-plant  rela- 
tionships. 

The  objectives  of  this  study  were  to  determine  the 
effect  of  various  water  table  depths  on  soil  aer- 
ation, to  determine  the  effect  of  water  table  on 
plant  water  relations,  and  to  measure  nutrient 
uptake  and  stem,  leaf  and  seed  cotton  yields  at 
harvest.  The  experiments  were  conducted  on 
clayey  over  loamy  soils,  of  the  montmorillonitic 
hyperthermic  family  of  Typic  Torrifiuvents.  The 
soil  pH  was  7.8,  with  a  cation  exchange  capacity  of 
about  24  meq/100  g  and  organic  matter  content  of 
about  1%.  Three  subsurface  drains  were  installed 
in  the  area.  Cotton  was  planted  in  April  1976,  with 
seed  spaced  at  15  to  20  cm  in  rows  spaced  102  cm 
apart.  Salinity  increased  from  an  initial  range  of  2.5 
to  2.9  mmho/cm  to  9.7,  7.7,  and  4.8  mmho/cm  at 
the  end  of  the  experiment  for  the  30-,  60-,  and  90- 
cm  water  table  depths,  respectively.  The  optimum 
water  table  depth  was  90  cm  or  greater,  with 
reductions  in  seed  cotton  yield  of  43  and  25%  for 
water  table  depths  of  30  and  60  cm,  respectively. 
As  water  table  depth  increased  from  30  to  90  cm, 
concentrations  in  stems  and  leaves  of  N,  Ca,  K, 
and  Cu  increased,  whereas  concentrations  of  P, 
Mg,    Na,    B,    and   CI   decreased.    Increasing   the 
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water-table  depth  increased  the  total  uptake  of  all 
elements  studied.  When  the  water-table  depth  was 
increased  from  30  to  90  cm,  soil  aeration  status 
increased  considerably,  as  measured  by  soil  oxygen 
content,  redox  potential,  and  oxygen  diffusion  rate. 
(Baker-FRC) 
W8 1-059 17 


rating  a  first-order  kinetic  adsorption  model.  For 
the  more  general  case  in  which  there  is  more  than 
one  type  of  adsorption  site,  the  difference  between 
the  transport  equation  derived  here  and  the  stand- 
ard dispersion-convection  equation  is  discussed. 
(Baker-FRC) 
W8 1-05999 


influenced  by  radiation  scattering  from  the  colli- 
mated  beam,  with  the  depth  distribution  being 
characterized  by  a  maximum  below  the  air-water 
interface  and  the  directional  distribution  exhibiting 
a  maximum  in  the  direction  of  the  collimated 
beam.  (Wiersma-IND) 
W8 1-05704 


STOCHASTIC  MODELS  OF  SUBSURFACE 
FLOW:  INFINITE  VERSUS  nNTTE  DOMAINS 
AND  STATIONARITY, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro. 

A.  L.  Gutjahr,  and  L.  W.  Gelhar. 

Water  Resources  Research,  Vol  17,  No  2,  p  337- 

350,  April,  1981.  10  Fig,  16  Ref. 

Descriptors:  'Storm  seepage,  'Stochastic  process. 
Model  studies.  Mathematical  studies.  Probabilistic 
process.  Flow,  Flow  measurement.  Porous  media, 
Soil  porosity,  Porosity,  Capillary  water,  'Ground- 
water movement. 

Several  techniques  are  used  to  develop  stochastic 
solutions  of  the  differential  equation  describing 
one-dimensional  flow  through  a  porous  medium 
with  spatially  variable  hydraulic  conductivity 
which  is  represented  by  a  stationary  random  proc- 
ess. The  analytical  approximations  using  first-order 
analysis,  covariance  differential  equations,  and  var- 
iogram  analysis  all  yield  consistent  results  which 
demonstrate  the  important  effects  of  boundary 
conditions  and  conditioning.  Using  the  theory  of 
intrinsic  random  functions,  stochastic  solutions  are 
developed  for  the  case  when  the  logarithm  of  the 
hydraulic  conductivity  is  a  three-dimensional  sta- 
tionary random  field.  In  contrast  to  the  one-dimen- 
sional case,  it  was  found  that  the  resulting  three- 
dimensional  head  perturbation  will  be  locally  sta- 
tionary under  very  general  conditions.  Results 
from  the  one-dimensional  analytical  solutions  are 
found  to  be  in  agreement  with  previous  Monte 
Carlo  simulations  for  a  flow  system  of  fmite  length. 
The  solution  based  on  linearization  in  the  loga- 
rithm of  hydraulic  conductivity  proved  to  be  very 
robust,  showing  reasonable  agreement  with  Monte 
Carlo  results  even  for  the  largest  input  standard 
deviation.  (Baker-FRC) 
W8 1-05951 


THE  INFILTRATION-SOIL  WATER  STORAGE 
RELATIONSHIP  AT  A  POINT  IN  WATER- 
SHED MODELING, 

Control  Data  Australia  Party  Ltd.,  North  Sydney, 

New  South  Wales. 

For  primary  bibliographic  entry  see  Field  2A. 

W81-05994 


A  DERIVATION  OF  THE  MACROSCOPIC 
SOLUTE  TRANSPORT  EQUATION  FOR  HO- 
MOGENEOUS, SATURATED,  POROUS 
MEDIA.  2.  REACTIVE  SOLUTES  AT  LOW 
CONCENTRATION, 

California  Univ.,  Riverside.  Dept.  of  Physics. 
S-Y.  Chu,  and  G.  Sposito. 

Water  Resources  Research,  Vol  17,  No  2,  p  333- 
336,  April,  1981.  13  Ref. 

Descriptors:  'Solutes,  'Adsorption,  Porous  media. 
Capillary  water.  Soil  porosity.  Porosity,  Molecular 
structure.  Kinetics,  'Solute  transport.  Saturated 
flow.  Equations. 

The  principal  objective  of  this  paper  is  to  establish 
a  foundational  theory  of  reactive  solute  transport 
in  homogeneous,  saturated,  porous  media.  A  brief 
review  is  offered  of  the  macroscopic  transport 
equatidh  for  an  adsorbing  solute,  which  delineates 
clearly  the  role  played  by  mass  balance  in  both  the 
liquid  and  the  solid  phases  in  relation  to  models  of 
adsorptive  behavior.  Tliis  review  is  followed  by 
the  development  of  the  cumulant  expansion  ap- 
proach, including  a  detailed  consideration  of  the 
molecular-kinetic  picture  of  adsorption.  A  macro- 
scopic transport  equation  is  derived  for  a  solute  at 
low  concentration  which  interacts  with  a  solid 
matrix.  For  the  uniform  case  where  there  is  only 
one  type  of  adsorption  site  on  the  solid  matrix,  the 
resulting  expression  is  identical  in  form  with  the 
standard  dispersion  convection  equation  incorpo- 


INFLUENCE  OF  ENVIRONMENTAL  FAC- 
TORS UPON  THE  LEACHING  OF  CATIONS 
FROM  UNDISTURBED  MICROCOSMS  OF 
BEECH  AND  SPRUCE  LITTERS, 

Liege  Univ.  (Belgium).  Dept.  of  Botany. 

P.  Buldgen,  and  J.  Remade. 

Soil  Biology  and  Biochemistry,  Vol  13,  No  2,  p 

143-147,  1981.  2  Fig,  5  Tab,  21  Ref 

Descriptors:  'Leaching,  'Cations,  'Forests,  Trees, 
Beech  trees,  Spruce  trees.  Sodium,  Potassium,  Cal- 
cium, Magnesium,  Rainfall,  Temperature,  Decom- 
posing organic  matter.  Soil  mechanics. 

Leaching  processes  occurring  in  the  holorganic 
horizons  of  an  anthropic  forest  were  compared 
with  those  occurring  in  a  beech  forest  in  order  to 
evaluate  the  impact  of  the  forest  types  on  the 
nutrient  balance  and  the  influence  of  environmen- 
tal factors  upon  the  leaching  processes.  The  leach- 
ing of  four  nutrient  cations  from  undisturbed  beech 
and  spruce  litters  was  evaluated  in  relation  to  five 
environmental  factors:  nature  of  the  organic  layers, 
temperature,  quality  of  rain,  rainfall,  and  stage  of 
humus  development.  Temperature,  quality  of  rain, 
type  of  humus,  and  time  of  sampling  (age  of 
humus)  were  found  to  have  the  most  effect  on 
leaching  rate.  The  cation  leaching  rates  were 
greatest  for  sodium,  followed  by  potassium,  mag- 
nesium, and  calcium,  in  that  order,  independent  of 
environmental  factors.  The  study  results  show  that 
plant  cover  controls  the  fate  of  nutrients  directly 
by  supplying  the  humus  material  and  indirectly  by 
determining  the  characteristics  of  such  environ- 
mental factors  as  throughfall  rain  and  temperature. 
(Carroll-FRC) 
W8 1-06036 

2H.  Lakes 


MEASUREMENT  OF  VISIBLE  RADIATION 
TRANSFER  IN  WATER  UNDER  LABORA- 
TORY AND  FIELD  CONDITIONS, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Mechani- 
cal Engineering. 
F.  P.  Incropera. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-10848I, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Water  Resources  Research  Center,  Purdue  Univer- 
sity Technical  Report  No  140,  September,  1981.  81 
p,  36  Fig,  4  Tab,  17  Ref  OWRT  A-058-IND(2). 

Descriptors:  'Solar  radiation,  'Distribution  pat- 
terns, 'Natural  waters,  'On-site-tests,  'Laboratory 
tests.  Albedo,  Irradiation,  Field  tests,  Radiation 
trasfer,  'Heat  transfer,  Thermal  radiation,  Surface 
waters. 

Solar  radiation  transfer  in  a  body  of  water  strongly 
influences  thermal  conditions  and  the  growth  of 
photosynthetic  organisms,  thus  there  has  been  con- 
siderable interest  in  the  development  of  methods 
for  accurately  predicting  this  transfer.  The  objec- 
tives of  the  study  were  (I)  to  measure  the  optical 
properties  of  natural  waters,  (2)  to  measure  the 
distribution  of  radiation  of  water  samples  under 
laboratory  conditions  and  to  compare  the  results 
with  predictions,  and  (3)  to  measure  the  distribu- 
tion of  radiation  under  field  conditions.  Working 
with  samples  of  water  from  the  Wabash  River,  a 
complete  set  of  optical  property  measurements 
were  obtained.  For  these  river  water  samples, 
measurements  of  the  angular  and  depth  distribution 
of  the  radiation  were  made  under  laboratory  con- 
ditions for  which  the  directional  distribution  of  the 
incident  radiation  were  approximately  isotropic. 
The  measurements  were  compared  with  predic- 
tions based  on  the  discrete  ordinate  and  three-flux 
theoretical  methods.  In  addition,  angular  and  depth 
distributions  of  the  radiation  were  obtained  under 
field  conditions.  The  distributions  were  strongly 
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Descriptors:  'Preoperational  studies,  'Limnology, 
'Twin  Lakes,  Colorado,  'Powerplants,  Phyto- 
plankton,  Zooplankton,  Water  temperature,  Hy- 
drogen ion  concentration.  Nutrients,  Specific  con- 
ductivity, Primary  productivity.  Dissolved 
oxygen,  'Baseline  studies. 

A  series  of  studies  is  being  performed  to  qualify 
and  quantify  the  changes  that  occur  to  the  limnolo- 
gical  features  of  Twin  Lakes  because  of  the  Mt. 
Elbert  Pumped-Storage  Powerplant,  scheduled  to 
begin  operation  in  1981.  Twin  Lakes  are  a  pair  of 
dimictic,  connected,  montane,  drainage  lakes  of 
glacial  origin.  This  repon  presents  the  results  of 
studies  done  during  1979.  These  results,  along  with 
those  from  other  studies  done  since  1971  when  the 
project  began,  are  being  used  to  define  the  preo- 
perational limnology  of  Twin  Lakes.  Maximum 
water  temperature  recorded  at  Twin  Lakes  during 
1979  was  I6.4C  on  the  surface  of  the  lower  lake  in 
August.  The  lowest  dissolved  oxygen  concentra- 
tion was  1.3  mg/1  near  the  bottom  of  the  lower 
lake  in  April.  pH  ranged  from  6.3  to  8.6,  while 
conductivity  levels  were  always  between  42  and 
122  micro  S/cm.  Total  phosphorus  and  nitrate- 
nitrogen  concentrations  averaged  1.8  and  46.0  mi- 
crogram/1, respectively.  Primary  productivity 
rates  ranged  from  99  to  21,696  microgram  carbon/ 
sq  m  per  h.  Chlorophyll  a  concentrations  averaged 
about  3  mg/cm  m  for  all  depths  and  all  sampling 
dates.  The  phytoplankton  was  predominantly  Din- 
obryon,  Asterionella,  Synedra,  and  Dictyosphaer- 
ium.  Besides  being  significantly  lower  in  abun- 
dance, phytoplankton  in  the  upper  lake  is  dominat- 
ed by  Asterionella  and  Synedra.  The  zooplankton 
population  was  dominated  by  two  species  of  cope- 
pods,  three  species  of  rotifers,  and  mysis  shrimp. 
Large  pelagic  cladocerons  are  notably  absent  from 
Twin  Lakes.  TTie  benthos  of  Twin  Lakes  is  domi- 
nated by  chironomids,  oligochaetes,  and  fingernail 
clams,  averaging  2023,  524,  and  0/sq  m,  respective- 
ly. Fingernail  clams  are  only  rarely  found  in  the 
upper  lake. 
W8 1-05743 


MODIFICATIONS  OF  MODELS  PREDICTING 
TROPHIC  STATE  OF  LAKES:  ADJUSTMENT 
OF  MODELS  TO  ACCOUNT  FOR  THE  BIO- 
LOGICAL MANIFESTATIONS  OF  NUTRI- 
ENTS, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-05778 


PHOSPHORUS  RETENTION  MODELS  FOR 
TENNESSEE  VALLEY  AUTHORITY  RESER- 
VOIRS, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 

Water  Resources. 

J.  M.  Higgins,  and  B.  R.  Kim. 

Water  Resources  Research,  Vol.  17,  No.  3,  p  571- 

576,  June,  1981.  6  Fig,  3  Tab,  8  Ref. 

Descriptors:  'Phosphorus  compounds,  'Reser- 
voirs, 'Water  quality,  Tennessee  Valley  authority. 
Lakes,  Model  studies.  Lake  morphometry.  Settling 
velocity.  Retention  time.  Fate  of  pollutants.  Plug 
flow  reactor  model.  Phosphorus  retention  models. 
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Data  on  phosphorus  inflow  and  outflow  for  18 
large  Tennessee  Valley  Authority  (TV A)  reser- 
voirs were  compared  with  continuous  stirred  tank 
reactor  models  (CSTR)  for  predicting  steady  state 
P  concentration  in  lakes.  A  plug  flow  reactor 
model  (PFT)  is  presented  for  lakes  which  have  a 
wide  variation  in  P  concentations  from  inflow  to 
outflow.  This  model  is  characteristic  of  reservoirs, 
which  usually  have  a  larger  length  to  width  ratio 
than  most  lakes.  Results  indicate  that  P  sedimenta- 
tion and  retention  coefficients  developed  for  most 
lakes  cannot  be  directly  applied  to  TVA  reser- 
voirs. The  apparent  settling  velocity  in  the  10 
TVA  reservoirs  with  positive  P  retention  and  P 
inflow  concentrations  of  less  than  0.025  mg  per 
liter  was  92  meters  per  year  for  the  CSTR  models 
and  61  meters  per  year  for  the  PFR  model.  Appli- 
cation of  the  plug  flow  model  to  the  Cherokee 
Reservoir  agreed  well  with  measured  P  concentra- 
tions. (Cassar  -  FRC) 
W81-O5807 


BIOCHEMICAL  OXYGEN  DEMAND-DIS- 
SOLVED OXYGEN  MATHEMATICAL  MOD- 
ELLING IN  DEEP  RESERVOIRS  WITH  MODI- 
FIED WATER  QUALITY  FOR  RIVER-RESER- 
VOIR SYSTEMS  MODEL, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Civil 
Engineering. 
L.  D.  Spraggs. 

Canadian  Journal  of  Civil  Engineering,  Vol  8,  No 
1,  p  59-62,  March,  1981.  3  Fig,  3  Ref. 

Descriptors:  *Dissolved  oxygen,  *Biological 
oxygen  demand,  'Deep  water,  *Reservoirs,  Lakes, 
Model  studies,  Mathematical  models,  Oxygen,  De- 
tritus, Nutrients,  Boundary  Reservoir,  Saskatch- 


The  WQRRS  one-dimensional  mathematical 
model  for  predicting  dissolved  oxygen  at  the 
bottom  of  deep  reservoirs  produced  too-rapid  de- 
pletions in  oxygen.  Analysis  of  the  model  showed 
that  it  could  be  improved  by  maintaining  the  tradi- 
tional BOD-dissolved  oxygen  and  detritus-nutrient 
relatioships  but  removng  the  oxygen  demand  from 
the  detrital  decay.  This  modification  was  tested  on 
Boundary  Reservoir,  Saskatchewan,  in  May-Octo- 
ber, 1975.  Although  the  bottom  oxygen  is  overesti- 
mated in  this  test,  seasonal  trends  are  clearly  indi- 
cated. With  more  input  data,  dissolved  oxygen 
simulation  can  be  improved.  (Cassar-RFC) 
W81-05873 


DISTRIBUTION  OF  ZOOPLANKTON  POPU- 
LATIONS WITHIN  AND  ADJACENT  TO  A 
THERMAL  PLUME, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05874 


EMPIRICAL  RELATIONSHIPS  BETWEEN 
PHYTOPLANKTON  AND  ZOOPLANKTON 
BIOMASS  IN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

E.  McCauley,  and  J.  Kalfi". 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  4,  p  458-463,  April,  1981.  3  Fig, 
2  Tab,  39  Ref 

Descriptors:  *Zooplankton,  'Phytoplankton,  'Bio- 
mass,  'Lakes,  Model  studies.  Regression  analysis. 
Crustaceans,  Aquatic  life,  Invertebrates. 

Crustacean  zooplankton  biomass  was  predicted 
from  measures  of  phytoplankton  biomass  using  em- 
pirical models  based  on  regression  analysis  of  pub- 
lished plankton  biomasses  in  lakes.  Zooplankton 
biomass  is  positively  related  to  phytoplankton  bio- 
mass. As  the  ratio  of  zooplankton  to  phytoplank- 
ton biomass  decreases,  phytoplankton  biomass  in- 
creases. A  possible  cause  for  the  variation  in  the 
biomass  of  the  crustaceans  is  the  variation  in  bio- 
mass of  nannoplankton,  the  principal  food  source 
for  crustaceans  in  the  community.  (Cassar-FRC) 
W81-05875 


LONG-TERM  REPLACEMENT  CYCLES  IN 
CLADOCERAN  COMMUNITIES:  A  HISTORY 
OF  PREDATION, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Biologi- 
cal Sciences. 
W.  C.  Kerfoot. 

Ecology,  Vol  62,  No  1,  p  216-233,  February,  1981. 
14  Fig,  6  Tab,  64  Ref. 

Descriptors:  *Predation,  'Replacement,  'Water- 
fleas,  Cladocerans,  Invertebrates,  Aquatic  animals. 
Fish,  Succession,  Seasonal  variation,  Bosmina, 
Zooplankton,  Frains  Lake,  'Michigan,  Sediments, 
Lakes,  Lake  sediments.  Fossils,  Eutrophication, 
Eutrophic  lakes. 

Populations  of  the  waterflea  Bosmina  were  studied 
in  water  and  sediments  of  Frains  Lake,  a  6.7  ha 
eutrophic  lake  in  Michigan.  The  present  popula- 
tion, as  in  many  modem  lakes,  features  an  abun- 
dance of  long-featured  clones  in  winter  and  short- 
featured  clones  in  summer.  The  short-featured 
forms  are  superior  competitors  and  come  to  domi- 
nate when  fish  remove  or  depress  the  predatory 
copepods.  Long-featured  forms  are  favored  in  the 
presence  of  a  large  predatory  copepod  population. 
In  sediments  of  14,000  years  BP  both  Bosmina 
fossils  and  predatory  copepods  were  abundant,  as 
judged  by  the  injuries  on  Bosmina  parts.  At  about 
9,800  years  BP  copepods  were  reduced  and  Bos- 
mina shifted  toward  moderate  lengths.  After  forest 
clearance  and  abrupt  elimination  of  larger  clado- 
cerans, Bosmina  increased  greatly  in  number  and 
became  shorter.  Eutrophication  occurred  at  this 
time.  Evidence  suggests  that  the  changing  balance 
between  planktonivorous  fishes  and  predatory  co- 
pepods, rather  than  temperature  or  trophic  state,  is 
responsible  for  changes  in  phenotypes.  (Cassar- 
FRC) 
W8 1-05879 


WATER  QUALITY  IN  STANDING-WATER 
PONDS  FOR  WINTER  PRODUCTION  OF 
RAINBOW  TROUT  IN  ALABAMA, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

For  primary  bibliographic  entry  see  Field  81. 
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MYSIS  RELICTA:  EFFECTS  OF  TURBIDITY 
AND  TURBULENCE  ON  SHORT-TERM  SUR- 
VIVAL, 

Colorado  Cooperative  Fishery  Research  Unit, 
Fort  Collins. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05923 


STOCHASTIC  SIMULATION  OF  TEMPERA- 
TURE EFFECTS  ON  FIRST-YEAR  SURVIVAL 
OF  SMALLMOUTH  BASS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-05930 


DIEL  PATTERNS  OF  REPRODUCnON  IN 
ROTIFER  POPULATIONS  FROM  A  TROPI- 
CAL LAKE, 

Colorado  Univ.,  Boulder.  Dept.  of  Environmental, 
Population  and  Organismic  Biology. 
J.  F.  Saunders,  III. 

Freshwater  Biology,  Vol  10,  No  1,  p  35-39,  Febru- 
ary, 1980.  2  Fig,  13  Ref 

Descriptors:  'Lakes,  'Rotifers,  Population  dynam- 
ics. Aquatic  animals.  Tropical  regions.  Plankton, 
Population   density,   Valencia   Lake,   'Venezuela. 

The  possibility  of  diel  reproductive  periodicity  in 
the  major  rotifer  populations  of  Keratella  ameri- 
cana  Carlin,  Brachionus  havanaensis  Rousselet, 
and  B.  calyciflorus  Pallas  was  investigated  in  popu- 
lations taken  from  Lake  Valencia,  Venezuela.  Lake 
Valencia  is  a  large  endorheic  lake  that  lies  in  north 
central  Venezuela.  The  planktonic  rotifer  fauna  is 
not  diverse,  and  brachionids  are  typically  domi- 
nant. Population  densities  of  these  brachionids  are 
high  during  the  period  of  seasonal  circulation.  Col- 
lections were  made  during  January  and  February. 


Preliminary  studies  of  egg  development  times  pro- 
vided the  first  indication  of  diel  hatching  periodic- 
ity in  the  lake.  The  entire  body  of  results  indicated 
that  significant  diel  variation  can  occur  in  both  egg 
deposition  and  eclosion.  For  Keratella  americana, 
both  variables  were  marked  by  significant  nonuni- 
formity.  For  B.  havanaensis,  egg  deposition  rates 
were  significantly  non-uniform,  but  egg  eclosion 
rates  were  not.  Both  variables  showed  similar  diel 
patterns  of  variation,  so  it  is  possible  that  the  time 
intervals  chosen  provided  insufficient  resolution 
for  detecting  nonuniformity  in  egg  eclosion  rates. 
The  results  of  B.  calyciflorus  studies  were  some- 
what less  clear.  The  existence  of  non-random  re- 
production has  practical  ramifications  for  studies 
of  population  dynamics  and  secondary  production. 
(Baker-FRC) 
W8 1-05944 


ULTRA-TRACE  ANALYSIS  OF  SOLUBLE 
ZINC,  CADMIUM,  COPPER  AND  LEAD  IN 
WINDERMERE  LAKE  WATER  USING 
ANODIC  STRIPPING  VOLTAMMETRY  AND 
ATOMIC  ABSORPTION  SPECTROSCOPY, 
Freshwater  Biological  Association,  Windermere 
(England). 
W.  Davison. 

Freshwater  Biology,  Vol  10,  No  3,  p  223-227, 
June,  1980.  1  Fig,  2  Tab,  16  Ref. 

Descriptors:  'Lakes,  'Trace  metals,  Metals,  Zinc, 
Cadmium,  Lead,  Copper,  'Windermere  Lake, 
'England,  Atomic  absorption  spectroscopy.  Spec- 
troscopy. 

Windermere  is  a  moderately  productive  softwater 
lake  of  the  English  Lake  District.  There  is  very 
little  industry  in  its  catchment  area.  Major  sources 
of  trace  metals  are  air-bome  and  cultural.  Sedimen- 
tary trace  metal  content  has  increased  markedly 
over  the  values  recorded  in  the  early  nineteenth 
century,  and  a  new  constant  trace  metal  sedimenta- 
tion rate  has  been  established.  All  lakewater  sam- 
ples were  collected  near  a  buoy  located  at  the 
deepest  part  of  the  North  Basin  of  Windermere. 
The  concentrations  of  trace  metals  in  filtered  arid 
unfiltered  lake  water  were  measured  using  anodic 
stripping  voltammetry  (with  and  without  digestion 
by  ultraviolet  irradiation),  and  by  atomic  absorp- 
tion spectroscopy  with  electrothermal  atomization. 
Total  soluble  components  in  micrograms  per  liter 
were  estimated  to  be:  zinc,  2.1;  cadmium  0.05;  lead, 
less  than  0.1;,  and  copper,  0.3.  Atomic  absorption 
spectrophotometric  results  and  ultraviolet  digest- 
ed, anodic  stripping  voltammetric  results  were  in 
good  agreement.  All  measurable  zinc  was  electro- 
chemically  labile,  whereas  copper  above  the  detec- 
tion limit  of  0.09  micrograms  per  liter  was  electro- 
chemically  inert.  (Baker-FRC) 
W8 1-05971 


THE  EFFECT  OF  SEWAGE  EFFLUENT  ON 
DENITRIFICATION  IN  GRASMERE  (ENG- 
LISH LAKE  DISTRICT), 

Freshwater  Biological  Association,  Cumbria  (Eng- 
land). 

J.  G.  Jones,  M.  T.  Downes,  and  I.  B.  Tailing. 
Freshwater   Biology,   Vol    10,   No  4,   p  341-359, 
August,  1980.  14  Fig,  4  Tab,  44  Ref 

Descriptors:  'Lakes,  'Denitrification,  Nitrogen  re- 
moval. Wastewater  disposal,  'Effluents,  Sewage, 
Bacteria,  Nitrogen,  Seasonal  variation,  Grasmere 
Lake,  England. 

Various  techniques  were  used  to  study  the  denitri- 
fication processes  active  in  Grasmere  Lake.  Nitrate 
reductase  activity  was  measured  in  sediments,  and 
the  accumulation  of  nitrogenous  gases  in  samples 
was  also  noted.  Measurements  were  made  of 
changes  in  the  concentration  of  inorganic  nitrogen 
species  in  water  columns  and  the  release  of  gas 
bubbles  into  gas  traps  suspended  above  the  sedi- 
ment. Sewage  effluent  enters  the  lake  via  the  main 
inflow.  Fecal  bacteria  were  used  as  tracers  to  map 
the  path  of  the  river  and  the  effluent  across  the 
lake.  An  island  lies  in  the  center  of  the  lake;  the 
main  river  flow  was  west  of  this  island  and  across 
the  smaller  of  the  two  main  basins.  This  western 
basin  was  the  site  of  most  active  denitrification.  A 
seasonal  survey  demonstrated  that  deoxygenation. 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


nitrate  reduction  and  ammonium  accumulation 
were  more  advanced  at  this  site.  In  this  area  con- 
sistent discharge  of  nitrogen  and  methane  from  the 
profundal  zone  was  noted.  The  sediment  was  the 
major  site  of  denitrification,  and  the  activity  in  the 
water  column  was  higher  in  the  anoxic  hypolim- 
nion  than  in  the  euphotic  zone.  Maximum  denitri- 
fying activity  occurred  below  the  mud  level  in  the 
oxidized  sediments.  A  bimodal  seasonal  pattern  of 
nitrate  reductase  activity  was  noted  at  four  sites 
during  thermal  stratification.  The  major  denitrifi- 
cation site  was  identified,  and  it  was  calculated  that 
the  nitrogen  gas  discharged  was  equivalent  to 
about  54%  of  the  nitrate  removed  from  the  water 
column.  (Baker-FRC) 
W8 1-05972 


SWAMP  FORMATION  IN  THE  LITTORAL 
ZONE  OF  RESERVOIRS, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gi'- 

M.  N.  Dekhtyar. 

Hydrobiological  Journal,  Vol   16,  No   1,  p  7-11, 

1980.  HRef 

Descriptors:  'Reservoirs,  'Swamps,  'Littoral  en- 
vironment, Littoral  zone,  Intertidal  areas.  Zones, 
Aquatic  life,  Storage  reservoirs.  Trophic  level, 
•Swamp  formation. 

During  1971-1974,  a  study  was  made  of  the  forma- 
tion of  a  swamp  in  the  littoral  zone  of  Kremen- 
chung  reservoir.  During  this  time  the  biomass  of 
the  microzoophytes  declined  from  1.7  to  0.4  g  per 
kg  wet  weight  of  the  plants.  This  sharp  reduction 
was  correlated  with  an  increase  in  the  specific 
abundance  of  Rhizopoda  and  Testacea.  Reasons 
determined  for  the  fairly  rapid  formation  of 
swamps  in  the  shallows  of  this  particular  reservoir 
include  the  vast  biomass  of  vegetation  produced  in 
the  littoral  zone  of  the  reservoir,  the  predominance 
of  aerial-aquatic  water  plants  in  the  vegetation  due 
in  large  measure  to  the  operational  regime  of  the 
reservoir,  and  the  conditions  under  which  vegeta- 
tion decomposes,  largely  determined  by  the  water 
level  regime  of  the  reservoir.  More  than  half  of  the 
area  of  the  shallows  is  uncovered  in  the  autumn- 
winter,  so  that  the  coarse  vegetation  does  not 
decompose  during  the  winter.  Its  decomposition 
commences  in  the  spring,  when  the  bank  zone  is 
inundated  and  about  50%  of  the  reed  biomass 
decays  during  the  summer.  Consideration  must 
also  be  given  to  the  negative  role  of  aerial-aquatic 
plants  in  the  oxygen  balance  of  a  water  body. 
(Baker-FRC) 
W8 1-05974 


MERCURY  ACCUMULATION  IN  AND 
GROWTH  RATE  OF  RAINBOW  TROUT, 
SALMO  GAIRDNERI,  STOCKED  IN  AN  EAST- 
ERN OREGON  RESERVOIR, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-05975 


ESTIMATION  OF  BACKGROUND  LOADINGS 
AND  CONCENTRATIONS  OF  PHOSPHORUS 
FOR  LAKES  IN  THE  PUGET  SOUND  REGION, 
WASHINGTON, 

Geological  Survey,  Seattle,  WA. 

R.  J.  Gilliom. 

Water  Resources  Research,  Vol  17,  No  2,  p  410- 

420,  April,  1981.  6  Fig,  3  Tab,  40  Ref 

Descriptors:  'Lakes,  'Phosphorus,  Estimating, 
•Nutrients,  Chemical  composition.  Estimating, 
Water,  Puget  Sound  area,  Eutrophication,  Wash- 
ington, Mass  balance  model. 

A  method  is  presented  for  estimating  background 
phosphorus  (P)  concentrations  in  lakes  of  the 
Puget  Sound  lowland.  This  steady  state,  mass  bal- 
ance model  proved  successful  in  estimating  P  load- 
ing of  a  Ijike.  Loading  rates  so  calculated  are 
empirical  estimates  of  loading  that  are  dependent 
on  the  type  of  the  P  concentration  measurement 
used.  Loading  was  calculated  from  the  summer- 
time totaJ-P  concentration  in  the  epilimnion.  P 
loading  can  be  quickly  evaluated  for  many  lakes  in 


a  region  with  a  minimum  of  data.  These  rates  can 
aid  m  developing  sample  empirical  relations  be- 
tween loadings  and  P  sources.  Annual  P  yield  from 
forested  areas  in  the  study  region  was  found  to 
have  a  high  positive  correlation  with  annual 
runoff  Failure  to  account  for  this  relationship 
would  yield  unreliable  predictions.  Empirical  rela- 
tions developed  allow  predictions  of  background  P 
loadings  of  lakes  in  the  area  studied  with  accept- 
able reliability.  These  estimates  can  be  used  in 
combination  with  the  mass  balance  lake  model  to 
calculate  background  P  concentrations  in  the  lake. 
In  lakes  with  development  in  their  drainage  basins, 
estimated  background  P  can  be  compared  to  meas- 
ured epilimnion  P  to  estimate  the  impact  of  the 
development  on  the  lake  water.  There  is  a  disad- 
vantage to  this  method  in  that  the  empirically 
derived  P-loading  rates  cannot  be  directly  meas- 
ured to  verify  calculations  and  are  not  directly 
equatable  with  measured  loadings  of  defined 
chemical  species  of  P.  However,  total-P  loading 
can  be  approximated  to  provide  a  value  for  com- 
parison to  measured  loadings  by  increasing  empiri- 
cally derived  loading  by  17%.  (Baker-FRC) 
W8 1-05993 


CONTRIBUTION  OF  HYPOLIMNETIC 
WATER  ON  METALIMNETIC  DISSOLVED 
OXYGEN  MINIMA  IN  A  RESERVOIR, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR.  Dept.  of 

Chemistry. 

J.  Nix. 

Water  Resources  Research,  Vol  17,  No  2,  p  329- 

332,  April,  1981.  4  Fig,  10  Ref 

Descriptors:  'Hypolimnion,  'Reservoirs,  Lakes, 
'Dissolved  oxygen.  Thermal  stratification. 
Oxygen,  Residual  oxygen. 

During  the  stratified  period  in  numerous  lakes  and 
reservoirs  a  minimum  in  the  dissolved  oxygen  dis- 
tribution has  been  noted  to  develop  in  the  metalim- 
nion.  In  most  cases  this  minimum  is  explained  by 
the  accumulation  of  organic  matter  from  the  over- 
lying layer  of  water.  The  introduction  of  organic 
matter  from  the  interflow  of  storm  water  may  also 
be  a  likely  contributor  to  the  accelerated  oxygen 
depletion  within  the  metalimnion.  Even  during  low 
flow  periods,  water  containing  reduced  species  in 
the  deeper  upstream  section  of  DeGray  Reservoir, 
Arkansas,  is  being  incorporated  into  a  density  cur- 
rent and  transported  advectively  through  the  meta- 
limnetic  region.  It  is  suggested  that  this  mechanism 
may  contribute  significantly  to  the  development  of 
metalimnetic  dissolved  oxygen  minima  in  the  reser- 
voirs with  similar  stratification  and  flow  character- 
istics to  the  DeGray  Reservoir.  (Baker-FRC) 
W8 1-05995 


EARTHQUAKE-DAMMED  LAKES  IN  NEW 
ZEALAND, 

Department   of  Energy,    Mines,   and   Resources, 

Ottawa  (Ontario).  Earth  Physics  Branch. 

J.  Adams. 

Geology,  Vol  9,  No  5,  p  215-219,  May,  1981.  3  Fig, 

2  Tab,  30  Ref. 

Descriptors:  'Earthquakes,  'Lake  classification, 
•New  Zealand,  Lake  morphology,  Lakes,  Seismol- 
ogy, Geophysics,  Dams,  Landslides. 

Landslides  in  New  Zealand,  many  of  which  are 
triggered  by  earthquakes,  produce  both  temporary 
and  permanent  lakes.  Most  earthquake-triggered 
landslides  consist  of  rock  avalanches  or  rock  falls 
which  create  lakes  which  are  soon  filled  with 
sediment.  About  30  landslide-dammed  lakes  in 
New  Zealand  can  be  considered  permanent  be- 
cause they  either  formed  in  prehistoric  times  or 
have  an  expected  life  of  several  hundred  years. 
Summary  data  are  presented  for  38  landslide- 
dammed  lakes  in  New  Zealand,  and  detailed  de- 
scriptions of  five  of  these  lakes  are  presented.  The 
following  five  lakes  are  described  in  detail:  Lake 
Stanley,  Lake  Chalice,  Lake  Waikaremoana,  Lake 
Matin,  and  Lake  Christabel.  A  smooth  ellipse  that 
just  contains  the  landslide-dammed  lakes  of  a  single 
age  is  an  indication  of  an  area  shaken  to  Modified 
Mercalli  (mm)  intensity  X.  By  relating  earthquake 
magnitude  to  the  extent  of  the  area  shaken  to  MM 
intensity  X,  the  size  of  a  past  earthquake  can  be 


estimated.  The  1929  Buller  earthquake  resulted  in 
the  creation  of  1 1  small  lakes  in  New  Zealand. 
Four  other  lakes  are  known  to  have  been  created 
by  earthquakes,  and  a  group  of  nine  additional 
lakes  were  probably  formed  by  prehistoric  earth- 
quakes. It  is  suggested  that  a  group  of  eight  of 
these  prehistoric  lakes  may  have  been  formed  by 
an  earthquake  having  a  magnitude  of  about  7.4  in 
about  1650  A.D.  Careful  identification  of  groups  of 
landslide-dammed  lakes  could  provide  a  conserv- 
ative estimate  of  paleoseismicity  for  the  past  few 
hundred  or  thousand  years  without  reliance  on  the 
identification  of  an  active  fault.  (Carroll-FRC) 
W81-06001 


EARLY  COMPOSITION  AND  BIOMASS  OF 
THE  CRUSTACEAN  ZOOPLANKTON  IN 
BOUGH  BEECH  RESERVOIR,  SOUTH-EAST 
ENGLAND, 

Chelsea  Coll.,  London  (England).  Dept.  of  Zoo- 
logy. 

I.  G.  Munro,  and  R.  G.  Bailey. 
Freshwater  Biology,  Vol  10,  No  1,  p  85-96,  Febru- 
ary, 1980.  3  Fig,  3  Tab,  45  Ref 

Descriptors:  •Reservoirs,  •Zooplakton,  Eutrophi- 
cation, Nutrients,  Nitrogen,  Phosphorus,  Benthic 
environment,  Biomass,  Seasonal  variation. 

Bough  Beech  is  a  euthrophic  reservoir,  and 
throughout  the  period  of  this  study  the  levels  of 
nitrate-nitrogen  and  orthophosphate  at  the  end  of 
the  winter  were  in  excess  of  the  levels  suggested  as 
being  likely  to  lead  to  the  development  of  algal 
blooms.  The  recorded  silicate  levels  were  also 
always  greater  than  the  limiting  value  for  diatom 
growth.  Winter  impoundment  of  water  from  the 
River  Eden  ensures  an  annual  replenishment  of 
nutrients.  It  is  suggested  as  probable  that,  after  the 
initial  filling  of  the  river,  input  was  augmented  by 
nutrient  releases  from  the  reservoir  basin.  A  totsil 
of  eight  crustaceans  was  identified  in  the  open 
water  during  this  study.  At  any  given  time  the 
zooplankton  population  was  comprised  of  one  or 
two  cladoceran  and  two  or  three  copepod  species, 
of  which  the  cladocerans  were  generally  numeri- 
cally predominant.  Marked  changes  in  the  zoo- 
plankton  community  occurred  in  the  first  two 
years  of  the  study  and  were  related  to  changes  in 
predation  pressure  by  fishes.  By  the  end  of  the 
third  year,  the  composition  of  the  zooplankton 
community  had  stabilized.  TTie  cladoceran  biomass 
was  normally  in  excess  of  that  of  the  copepods, 
with  maxima  in  spring  and  autumn.  Peaks  in  cope- 
pod  biomass  occurred  within  two  months  of  those 
of  the  Cladocera.  (Baker-FRC) 
W8 1-06002 


PHYTOPLANKTON  ECOLOGY  IN  AN  ANT- 
ARCnC  LAKE, 

British  Antarctic  Survey,  Cambridge  (England). 
J.  J.  Light,  J.  C.  Ellis-Evans,  and  J.  Priddle. 
Freshwater  Biology,  Vol  11,  No  1,  p  11-26,  1981.  9 
Fig,  2  Tab,  61  Ref. 

Descriptors:  'Phytoplankton,  •Antarctic,  'Iced 
lakes.  Lakes,  Eutrophic  lakes,  Plankton,  Benthic 
flora.  Seasonal  variation.  Polar  regions,  Heywood 
Lake,  Algae,  Carbon  radioisotopes,  Chlorophyll. 

Heywood  Lake,  on  Signy  Island  in  the  South 
Orkney  Islands,  Antarctica,  is  a  moderately  eutro- 
phic lake  which  is  frozen  to  a  maximum  depth  of  1 
meter  for  between  8  and  10  months  each  year.  The 
vegetation  is  dominantly  phytoplankton,  and 
benthic  plants  are  found  only  in  the  shallow  water 
areas.  Elephant  seals  swim  in  the  lake  during  its 
ice-free  period,  enriching  the  water  with  their  ex- 
creta. The  ecology  of  the  phytoplakton  in  the  lake 
was  investigated  during  the  period  1969  through 
1972.  Very  few  algal  cells  were  detected  in  the 
water  clumn  during  the  winter  months,  and 
carbon- 14  fixation  was  below  measurable  limits. 
Large  increases  in  the  chlorophyll-a  concentration 
in  the  spring  months  were  caused  by  a  rapidly- 
growing  algae  populaton.  However,  carbon- 14 
levels  remained  below  500  milligrams  per  meter 
per  day.  The  algae  contributing  to  this  peak  were 
mostly  small  chlorophytes  and  chrysophytes.  Cry- 
tophytes  dominated  the  phytoplankton  populations 
during  the  summer  open-water  season.  While  chlo- 
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rophyll  levels  were  lower,  carbon- 14  fixation  rates 
greater  tha  3  grams  per  meter  per  day  were  meas- 
ured on  bright  days.  The  ratio  of  carbon-14  pro- 
duction to  chlorophyll  concentration  was  very 
high  for  the  lake's  summer  phytoplankton.  In 
autumn,  the  phytoplankton  regressed  to  winter 
levels.  The  summer  and  spring  algal  populations 
probably  exist  in  resting  stages  during  the  autumn 
and  winter  months.  (CarroU-FRC) 
W81-06005 


THE  PRODUCTIVITY  OF  PISTIA  STRA- 
TIOTES  L.  IN  A  EUTROPHIC  LAKE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Botany. 
B.  M.  Sharma,  and  M.  K.  C.  Sridhar. 
Environmental  Pollution,  (Series  A),  Vol  24,  No  4, 
p  277-289,  1981.  1  Fig,  9  Tab,  16  Ref. 

Descriptors:  *Butrophic  lakes,  *Aquatic  weeds, 
•Aquatic  productivity.  Aquatic  plants.  Weeds, 
Lakes,  Organic  wastes.  Biological  oxygen  demand. 
Phosphorus,  Ammonia  compounds,  Biomass, 
Africa,  Aquaculture,  Nigeria. 

Pistia  stratiotes  L.  is  a  free-floating  perennial 
aquatic  weed  which  is  common  in  most  of  the 
water  bodies  in  Nigeria  which  receive  organic 
pollution.  Previously  available  data  on  the  weed 
was  limited  to  information  on  occurrence,  physiol- 
ogy of  growth  and  respiration,  elemental  composi- 
tion, and  control  measures  using  various  herbi- 
cides. This  study  used  a  combination  of  field  and 
laboratory  work  to  investigate  the  occurrence  and 
growth  characteristics  of  the  weed  in  Nigerian 
natural  water  bodies  affected  by  organic  pollution 
and  the  potential  use  of  the  weed  as  a  feed  supple- 
ment for  animals.  The  growth  of  Pistia  stratiotes  L. 
was  more  virgorous  in  the  highly  polluted  zone  of 
the  eutrophic  lake  studies  than  in  the  less  polluted 
zone.  The  plant  has  a  high  water  content  of  about 
94  percent.  The  weed  has  been  harvested  by  me- 
chanical means  for  use  as  compost  and  was  at  one 
time  used  for  human  food  during  periods  of 
famine.  As  it  grows  in  eutrophic  lakes  and  other 
water  bodies,  the  weed  removes  both  organic  and 
mineral  pollutants,  including  removal  of  about  83 
percent  of  the  biological  oxygen  demand,  93  per- 
cent of  the  ammonia  nitrogen,  and  75  percent  the 
phosphorus.  The  plant,  which  prevents  evapora- 
tion losses  of  water  by  about  20  percent,  also 
conserves  solar  energy  and  synthesizes  about  14 
percent  protein.  While  the  decomposing  plant  may 
contribute  to  the  eutrophication  of  water  bodies  if 
it  is  not  harvested,  the  rate  of  pollutant  removal  is 
faster  than  the  contribution  by  decomposition. 
(Carroll-FRC) 
W8 1-06007 


STUDIES  ON  THE  BOTTOM  DEPOSITS  OF 
LAKE  BROLLUS,  A  DELTA  EGYPTIAN  LAKE, 

Alexandria  Univ.  (Egypt).  Dept.  of  Oceanography. 
M.  A.  H.  Saad. 

Cahiers  ORSTOM,  Serre  Hydrobiologie,  Vol  13, 
No  3/  4,  p  181-185,  1979/80.  1  Fig,  2  Tab,  14  Ref. 

Descriptors:  *Lake  sediments,  'Physicochemical 
properties,  'Deltas,  *Egypt,  Physical  properties. 
Chemical  properties.  Mud,  Sediments,  Bottom 
sediments.  Lake  BroUus. 

Various  physico-chemical  studies  were  made  of 
sediment  samples  collected  from  Lake  Brollus,  a 
large  shallow  brackish-water  delta  lake  located  in 
the  northern  part  of  the  Nile  delta  in  Egypt  and 
connected  to  the  Mediterranean  Sea.  The  lake 
receives  both  sea  water  and  huge  amounts  of  drain- 
age waters  from  the  surrounding  agricultural  lands. 
This  study  was  designed  to  collect  information  on 
the  nature  and  composition  of  the  surface  sedi- 
ments of  the  lake  in  an  effort  to  learn  more  about 
the  lake's  fertility.  TTie  lake  bottom  varies  from 
sandy  mixed  with  silty  materials  near  the  lake-sea 
connection  to  muddy  black  at  the  southern  end  of 
the  lake.  The  density  of  wet  muds  from  the  lake 
ranged  from  1.55  to  1.21  grams  per  cubic  centi- 
meters, while  the  water  contents  fluctuated  be- 
tween 76  and  45  percent.  Inverse  relationships 
were  generally  found  between  the  density  of  wet 
mud  and  the  water  content  and  between  the 
amounts  of  water  and  allochthonous  materials  in 
the  mud.  The  variation  of  water  in  the  sediments 


was  due  mainly  to  the  nature  and  type  of  the 
sediment.  The  dry  materials  in  the  sediments  from 
the  western  half  of  the  lake  were  considerably 
heavier  than  those  from  the  eastern  half.  The  per- 
centages ranged  from  55  to  24  percent.  The  dry 
matter  weight  differences  resulted  from  the  vari- 
able components  of  the  muds  from  diverse  lake 
areas,  particularly  the  organic  matter,  the  calcare- 
ous substances,  the  allochthonous  materials,  and 
the  diatom-silica  contents.  The  amounts  of  each  of 
these  components  deposited  on  one  square  meter 
of  wet  mud  showed  considerable  variation,  with 
organic  matter  ranging  from  1.6  to  0.5  kilograms, 
calcareous  substances  ranging  from  4.5  to  1.1  kilo- 
grams, allochthonous  materials  varying  from  3.65 
to  1.17  kilograms,  and  diatom-silica  fluctuating 
from  70  to  20  grams  per  square  meter.  The  quanti- 
tative distribution  of  these  components  in  the  sedi- 
ment samples  was  influenced  by  the  drainage  re- 
ceived from  the  agricultural  lands,  sand  carried 
from  dunes  to  the  north  of  the  lake  by  prevailing 
winds,  the  presence  of  calcareous  shells,  and  the 
distribution  of  diatom  frustules.  (Carroll-FRC) 
W81-06012 


THE  VEGETATION  OF  THE  TUZDA  RESER- 
VOIR AND  ITS  PRODUCTION, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g'i- 

N.  B.  Korsak,  and  V.  K.  Myakushko. 
Hydrobiological  Journal,  Vol  16,  No  1,  p  22-27, 
1980.  1  Tab,  17  Ref 

Descriptors;  'Reservoirs,  'Vegetation,  Plant 
growth.  Environmental  effects.  Water  bodies, 
•Tuzda  Reservoir,  Russia. 

The  main  plant  coenoses  of  the  shallows,  the  spe- 
cies concerned,  the  structure,  ecological  character- 
istics and  distribution  of  vegetation  are  reported 
following  a  two  year  study  at  the  Tuzda  reservoir, 
on  the  Irtysh-Karaganda  canal.  The  reservoir  was 
created  in  1970  in  the  valley  of  the  Tuzda  River,  a 
small  river  that  dries  up  in  the  summer  and  has 
water  with  a  high  content  of  dissolved  salts  that  is 
unsuitable  for  drinking.  The  upper  reaches  of  the 
Tuzda  are  heavily  polluted  owing  to  the  heavy 
development  of  livestock  farming  and  irrigated 
agriculture  and  form  a  source  of  biogenic  and 
organic  matter  entering  the  reservoir.  In  terms  of 
the  primary  production  of  the  reservoir,  the  main 
plant  resources  were  concentrated  in  the  shallows 
at  the  head  of  the  reservoir  and  in  the  bays.  Annual 
production  of  macrophytes  was  2240  tons  of  or- 
ganic matter.  Figures  calculated  for  the  production 
of  macrophytes  were  about  three  times  as  high  as 
comparable  figures  for  other  water  bodies,  includ- 
ing the  Kiev  and  Kremenchug  reservoirs  on  the 
Dnieper,  more  than  twenty  times  the  plant  produc- 
tion of  Rybinsk,  Gor'kiy  and  Volgograd  reservoirs 
on  the  Volga,  but  only  1/5  of  the  production  of 
macrophytes  in  similar  reservoirs  on  the  Karakum 
canal.  (Baker-FRC) 
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THE  MICROZOOBENTHOS  OF  THREE 
LAKES  OF  DIFFERENT  TYPES, 

Belorussian  State  Univ.,  Minsk  (USSR). 

V.  A.  Babitskiy. 

Hydrobiological  Journal,  Vol  16,  No  1,  p  27-34, 

1980.  2  Fig,  4  Tab,  32  Ref. 

Descriptors:  'Lakes,  'Benthos,  Microorganisms, 
Aquatic  life,  Benthic  fauna,  Benthic  flora,  Biomass, 
Lake  Naroch,  Lake  Myastro,  Lake  Batorin,  Eutro- 
phic lakes,  Eutrophication,  Trophic  level,  Russia. 

The  microzoobenthos  of  three  lakes  in  the  Naro- 
chan  group  was  investigated.  Samples  were  taken 
at  various  depths  and  from  various  bottom  materi- 
als over  a  period  of  two  years.  The  bulk  of  the 
microbenthic  animals  was  concentrated  in  the 
upper  2-5  cm  zone  of  bottom  material.  Testacea 
are  significant  components  of  the  microbenthos, 
inferior  in  numbers  only  to  benthic  infusorians.  In 
all  the  lakes  the  largest  number  of  species  of  micro- 
benthic animals  was  found  in  sands,  silted  to  vary- 
ing degrees.  The  nucleus  of  the  psammophilous 
assemblage  consisted  of  Nematoda,  Oligochaeta, 
Cladocera,  Copepoda  and  Chironomid  larvae.  The 
biomass  quantity  peaked  in  June-July  and  in  Sep- 


tember through  November.  The  overall  abundance 
of  the  microbenthos  was  127  times  that  of  the 
macrobenthos  in  Lake  Naroch  and  as  high  as  2,200 
times  in  Lake  Myastro,  while  the  biomass  of  the 
microbenthos  was  15%  that  of  the  microbenthos  in 
Lake  Naroch,  but  around  100%  in  Lake  Myastro 
and  44%  in  Lake  Batorin.  (Baker-FRC) 
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CHARACTERISTICS  AND  CLASSIFICATION 
OF  THE  LAKES  OF  SIGNY  ISLAND,  SOUTH 
ORKNEY  ISLANDS,  ANTARCTICA, 

British  Antarctic  Survey,  Cambridge  (England). 
R.  B.  Heywood,  H.  J.  G.  Dartnall,  and  J.  Priddle. 
Freshwater  Biology,  Vol  10,  No  4,  p  47-59,  Febru- 
ary, 1980.  4  Fig,  9  Tab,  33  Ref. 

Descriptors:  'Lakes,  'Eutrophication,  'Antarctica, 
Polar  regions,  Signy  Island,  Benthic  environment, 
Monitoring,  'Lake  classification,  Classification, 
Statistical  analysis. 

This  paper  presents  a  multivariate  statistical  analy- 
sis of  data  obtained  from  studies  of  the  lakes  of 
Signy  Island,  in  the  South  Orkney  Islands,  Antarc- 
tica. Current  relationships  between  the  lakes  were 
studied  to  produce  a  basehne  and  create  a  classifi- 
cation scheme  for  the  various  lake  types.  It  was  felt 
that  in  this  manner  feedback  could  be  obtained, 
which  would  aid  in  revising  the  monitoring  pro- 
gram to  ensure  that  the  important  variables  were 
being  examined.  Water  samples  were  collected  in 
midsummer  and  during  the  period  of  maximum  ice 
thickness.  The  majority  of  benthic  plant  samples 
were  collected  during  scuba-atving  surveys.  Inver- 
tebrates were  collected  by  a  simple  suction  sam- 
pler. Particular  attention  was  given  to  the  develop- 
ment and  composition  of  the  phytoplankton  and 
the  benthic  algal  communities,  which  are  taken  to 
be  integrators  of  the  lakes'  nutrient  status  and  light 
climate.  To  test  the  value  of  the  biological  indica- 
tors, the  vegetation  types  and  the  Alona-Braiichin- 
ecta  data  were  superimposed  on  the  three-dimen- 
sional plot  of  the  factor  scores.  A  simple  classifica- 
tion based  on  both  Principal  Components  Analysis 
(PCA)  and  biological  results  is  presented.  (Baker- 
FRC) 
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TEMPORAL  AND  VERTICAL  DISTRIBUTION 
OF  CILIPHORAN  COMMUNITIES  IN  THE 
BENTHOS  OF  A  SMALL  EUTROPHIC  LOCH 
WITH  PARTICULAR  REFERENCE  TO  THE 
REDOX  PROFILE, 

Stirling  Univ.  (Scotland).  Dept.  of  Biology. 
B.  J.  Finlay. 

Freshwater  Biology,  Vol  10,  No  1,  p  15-34,  Febru- 
ary, 1980.  9  Fig,  3  Tab,  37  Ref. 

Descriptors:  'Benthos,  'Eutrophication,  Lakes, 
Protozoa,  Sediments,  Organic  matter.  Decompos- 
ing organic  matter.  Microbial  degradation.  Tem- 
perature, Organic  carbon.  Light  intensity,  'Scot- 
land. 

A  small,  shallow,  eutrophic  loch  located  in  Scot- 
land was  sampled.  Three  benthic  sites  were  sam- 
pled over  a  two  year  period.  Particular  attention 
was  given  to  the  pattern  of  vertical  distribution 
within  the  sediment  and  the  temporal  distribution 
of  ciliates  occurring  in  the  surface  sediment.  Multi- 
ple regression  was  used  to  analyze  the  relationships 
between  ciliate  distributions  and  the  environmental 
factors.  Significant  relationships  were  revealed  be- 
tween vertical  distribution  of  ciliates  and  the  sedi- 
ment redox  profile.  Larger  ciliate  communities 
were  associated  with  regions  of  higher  potential. 
Sediment  density,  organic  matter,  temperature  and 
daylight  were  selected  in  the  regression  analysis  as 
accounting  for  much  of  the  variation  in  the  depth 
distribution  of  ciliates.  Day  length,  temperature, 
organic  carbon  and  benthic  chlorophyll-a  were 
significant  factors  in  determining  the  variation  in 
ciliate  numbers.  Large  increases  in  number  and 
biomass  of  surface-sediment  ciliates  in  the  summer 
months  resulted  from  an  intolerance  of  the  reduc- 
ing conditions  developing  immediately  beneath  the 
surface  and  the  increased  productivity  of  the 
benthos  as  a  whole  during  this  period.  Methods  are 
described  for  constructing,  calibrating  and  operat- 


11 
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ing  electrodes  used  in  measuring  various  param- 
eters relating  to  freshwater  benthos.  (Baker-FRC) 
W8 1-06020 


A  LIMNOLOGICAL  SURVEY  OF  LAKE  DAKA- 
TAUA,  A  LARGE  CALDERA  LAKE  ON  WEST 
NEW  BRITAIN,  PAPUA  NEW  GUINEA,  WITH 
COMPARISONS  TO  LAKE  WISDOM,  A  YOUN- 
GER NEARBY  CALDERA  LAKE, 
Australian  National  Univ.,  Canberra  City.  Dept.  of 
Neurobiology. 
E.  Ball,  and  J.  Glucksman. 

Freshwater  Biology,  Vol  10,  No  1,  p  73-74,  Febru- 
ary, 1980.  4  Fig,  4  Tab,  8  Ref. 

Descriptors;  'Lakes,  'Limnology,  Lake  morphol- 
ogy, Lake  stages,  Thermocline,  Thermal  stratifica- 
tion. Acidity,  Alkalinity,  Chemical  properties. 
Aquatic  plants.  Invertebrates,  Comparison  studies, 
Papua  New  Guinea. 

A  limnological  survey  was  made  of  Lake  Daka- 
taua,  which  is  a  large  freshwater  lake  filling  a 
caldera  at  the  tip  of  the  Willaumez  Peninsula  of 
West  New  Britain,  Papua  New  Guinea.  The  penin- 
sula was  produced  by  post-collapse  volcanic  activi- 
ty, and  it  divides  the  lake  into  two  basins  connect- 
ed through  a  narrow  channel.  At  the  time  of 
sampling  in  October-November  1974  the  lake  was 
alkaline,  with  a  surface  pH  of  7.6-8.2.  With  depth, 
acidity  was  found  to  increase,  to  a  pH  of  7.1-7.5. 
Temperatures  on  the  surface  were  30.8  to  31.9C. 
Thermoclines  existed  at  22  meters  and  at  40-45 
meters.  No  measurable  oxygen  was  detected  from 
80  meters  downward.  Dredge  hauls  to  20  meters 
revealed  that  living  organisms  were  common. 
None  were  found,  however,  in  deeper  samples. 
The  concentration  of  carbon  dioxide  rose  steadily 
from  1.4  mg/liter  at  the  surface  to  19.6  mg/liter  at 
80  meters  depth.  The  average  Secchi  disc  transpar- 
ency was  11.1  meters.  Dense  beds  of  mixed  aquatic 
plants  were  found  in  the  shallow  water  areas.  Two 
species  of  sponge,  a  rotifer,  an  ostracod,  six  species 
of  molluscs,  seven  species  of  Caldocera,  a  cope- 
pod,  eight  species  of  Hemiptera,  two  species  of 
Trichoptera  ten  species  of  Odonata,  two  species  of 
Coleoptera,  and  seven  species  of  Chironomidae 
were  among  the  invertebrates  collected.  Verte- 
brates included  frogs  and  crocodiles.  Water  birds 
were  abundant.  (Baker-FRC) 
W81-06021 


FURTHER  STUDIES  ON  THE  PALAEOLIM- 
NOLOGY  AND  CHANGES  IN  THE  PHOSPHO- 
RUS BUDGET  OF  BARTON  BROAD,  NOR- 
FOLK, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

B.  Moss. 

Freshwater  Biology,   Vol    10,   No   3,   p  261-279. 

June,  1980.  11  Fig,  4  Tab,  21  Ref 

Descriptors:  'Lakes,  'Paleolimnology,  Limnology, 
•Phosphorus,  Aquatic  plants,  Sulfides,  'Sediments, 
Eutrophication,  Sediment  transport,  Peat  bogs. 
Peat  soils.  Peat,  Organic  soils,  Wastewater  dispos- 
al, Agriculture,  Barton  Broad,  Norfolk,  England. 

Sediment  core  samples  were  taken  from  Barton 
Broad,  a  man-made  lake  in  Norfolk  created  by  peat 
excavation  prior  to  the  fifteenth  century.  The  cores 
fell  into  two  groups.  In  the  first  at  least  the  surface 
27  cm  was  very  dark  brown,  grading  to  black  at 
the  surface.  In  the  second  group  the  upper  layer 
was  brown  or  dark  beige.  In  all  cores  the  darker 
surface  layers  were  underlain  by  grey-brown  marl, 
the  transition  between  the  layers  covering  about  5 
cm.  Under  the  marl  layers  and  sometimes  mixed 
with  them  for  long  transition  zones  was  a  choco- 
late-colored finely  divided  peaty  marl,  and  below 
this,  and  very  distinct,  the  fibrous  basin  peat.  It 
was  determined  from  examination  of  the  samples 
that  during  the  first  400  years  the  broad  must  have 
had  a  very  sparse  plankton  population  and  only  a 
moderate  development  of  macrophytes  and 
benthic  algae.  From  at  least  1730,  the  broad  had 
essentially  its  present  configuration  and  relation- 
ship to  the  river.  During  the  19th  century  it  under- 
went a  first  burst  of  increasing  productivity,  shown 
by  the  increasing  deposition  of  bottom-living  and 
epiphytic   diatoms,   dry   matter  and   phosphorus. 


This  coincided  with  the  first  stages  of  more  inten- 
sive agriculture  in  the  broadland  valleys.  Agricul- 
ture, including  land  drainage,  produced  a  lake  with 
increased  aquatic  plant  growth  yet  still  negligible 
plankton  populations,  culminating  in  the  very  ex- 
tensive aquatic  plant  populations  of  the  mid-20th 
century.  A  striking  horizontal  pattern  has  been 
noted,  consisting  of  a  long  black  tongue  of  sulfide- 
rich  sediment  extending  into  the  broad  from  the 
inflow  river.  (Baker-FRC) 
W8 1 -06022 


THE  THERMAL,  OXYGEN  AND  LIGHT  RE- 
GIMES IN  ISOLATED  COLUMNS  OF  WATER 
IN  A  TURBID  IMPOUNDMENT, 

Natal    Univ.,    Pietermaritzburg    (South    Africa). 

Dept.  of  Botany. 

A.  J.  Twinch,  and  C.  M.  Breen. 

Freshwater   Biology,   Vol    10,   No   3,   p  207-213, 

June,  1980.  3  Fig,  20  Ref. 

Descriptors:  'Reservoirs,  'Physical  properties, 
•Nutrients,  'Phosphorus,  Turbidity,  Temperature, 
Thermal  stratification,  Oxygen  balance,  Dissolved 
oxygen.  Oxygen,  Light  penetration,  Opacity, 
Benthic  environment.  Algae,  Eutrophication. 

The  objective  of  this  paper  was  to  describe  the 
thermal,  oxygen  and  light  regimes  within  isolated 
water  columns  to  determine  if  they  were  likely  to 
markedly  influence  the  exchange  of  nutrients,  par- 
ticularly phosphorus.  Four  isolation  columns  were 
used  during  the  study,  positioned  at  a  depth  of 
about  four  meters,  and  each  enclosing  a  volume  of 
about  68,000  liters.  The  water  overlies  terrestrial 
soil  that  was  drowned  after  the  construction  of 
Midmar  Dam  during  1964-66,  with  a  thin  surface 
covering  of  1-5  cm  of  recently  deposited  material. 
The  study  was  conducted  over  a  continuous  period 
of  13  months,  between  April  1976  and  June  1977. 
In  general  the  thermal  conditions  between  the  ad- 
jacent open  water  and  the  columns  was  slight. 
Oxygen  levels  in  bottom  waters  in  the  enriched 
columns  were  slightly  lower  than  in  the  open 
water,  but  never  dropped  below  50%  saturation.  It 
seems  unlikely  that  sufficient  depletion  occurred  to 
markedly  increase  release  of  phosphorus  from  the 
sediment.  Light  penetration  in  the  columns  was 
more  varied  than  in  the  open  water  but  was  seldom 
sufficient  to  permit  the  development  of  large 
stands  of  benthic  algae.  (Baker-FRC) 
W8I-06023 


DISTRIBUTION  OF  AQUATIC  OLIGO- 
CHAETA  IN  THE  FINNISH  LAKE  DISTRICT, 

Jyvaskylae  Univ.  (Finland).  Dept.  of  Biology. 
J.  Sarkka,  and  J.  Aho. 

Freshwater  Biology,  Vol  10,  No  3,  p  197-206. 
June,  1980.  1  Fig,  6  Tab,  17  Ref. 

Descriptors:  'Lakes,  'Aquatic  life,  Eutrophication, 
•Oligotrophic  lakes,  Eutrophic  lakes.  Oligotrophy, 
Trophic  level,  Oligochaetes,  Tubificids,  Annelids, 
•Finland,  Worms. 

Variations  in  the  distribution  and  abundance  of 
ohgochaete  worms,  especially  as  a  function  of  the 
varying  degrees  of  eutrophication  and  pollution, 
were  investigated  in  the  southern  drainage  basin  of 
the  river  Kokemaenjoki  in  Finland.  The  drainage 
basin  is  situated  at  the  boundary  of  eutrophic  and 
oligotrophic  lake  type  areas  and  also  at  the  bound- 
ary of  two  main  economic  areas  of  Finland.  Sam- 
pling stations  were  divided  into  three  types:  eutro- 
phic and  dystrophic  areas  or  areas  polluted  by 
pulp-mill  wastewaters;  slightly  eutrophic  stations; 
and  clean  stations  unaffected  by  sewage  or  other 
inputs.  In  the  eutrophic  and  dystrophic  group  areas 
Limnodrilus  hoffmeisteri  and  Potamothrix  ham- 
moniensis  were  practically  the  only  species  pres- 
ent. These  same  species  accounted  for  two  thirds 
of  the  total  numbers  in  group  2,  although  Pelosco- 
lex  ferox  and  some  other  species  also  occurred.  At 
the  clean  stations,  P.  ferox,  Psammoryctides  barba- 
tus,  Stylodrilus  heringianus  and  Tubifex  tubifex 
were  the  dominant  species.  Factor  analysis  demon- 
strated that  L.  hoffmeisteri  and  P.  hammoniensis 
were  associated  with  increases  in  nutrients  and 
water  color  in  the  lower  part  of  the  epilimnion.  In 
the  metalimnion  the  relationship  of  S.  heringianus 
and  P.  ferox  to  water  color  and  total  nitrogen 


differed  from  that  of  L.  hoffmeisteri  and  P.  ham- 
moniensis. Winter  oxygen  content  was  important 
for  S.  heringianus.  (Baker-FRC) 
W8 1-06024 


ASSOCIATIONS  OF  BENTHIC  ANIMALS  IN 
SOME  OF  THE  WATER  BODIES  OF  THE 
DNIEPER-SOZH  INTERFLUVE, 

Gomel  State  Univ.  (USSR). 

I.  P.  Arabina,  and  N.  N.  Shalovenkov. 

Hydrobiological  Journal,  Vol  16,  No  1,  p  71,  1980. 

Descriptors:  •Canals,  •Benthos,  Water  bodies, 
Aquatic  life,  Biomass,  Dnieper-Sozh  interfluve, 
Agriculture,  Land  use,  Drainage  canals.  Drainage 
ditches,   Drainage  programs.   Population  density. 

The  formation  of  benthic  associations  was  investi- 
gated in  manmade  water  bodies  in  the  Dnieper- 
Sozh  interfluve,  and  the  trophic  structure  and 
energy  balance  of  these  associations  was  also  stud- 
ied. Samples  were  taken  in  July  of  1975  in  Lake 
Tuchnoye  and  in  two  of  the  main  canals  of  the 
Dnieper  land  improvement  system.  The  entire 
benthic  population  in  one  of  the  canals  was  encom- 
passed in  a  single  Viviparus  viviparus  biocenosis, 
in  wich  43  species  of  hydrobionts  were  found.  Five 
food  groupings  were  recorded.  The  main  energy 
flow  was  through  the  food-gathering  detritophages 
and  filter  feeders.  Three  biocenoses  were  distin- 
guished in  the  area  of  land  improvement  of  the 
other  canal.  Thirteen  species  of  hydrobionts  were 
recorded.  The  dominant  species  were  ingesting 
mud  eaters  and  predators.  Two  biocenoses  were 
found  in  the  littoral  zone  of  Lake  Tuchnoye.  The 
water  sources  of  the  canals  played  a  key  role  in  the 
formation  of  benthic  populations  of  drainage 
works.  The  distribution  of  associations  and  of  hy- 
drobionts over  the  canal  bed  was  primarily  de- 
pendent on  flow  rate,  bottom  material  and  depth. 
Nearly  50%  of  the  energy  in  the  benthic  associ- 
ation passed  through  the  population  of  the  domi- 
nant species,  while  85-96%  passed  through  the 
dominant  food  groupings.  (Baker-FRC) 
W8 1-06025 


THE  NATURAL  LIFE  OF  THE  UTTORAL 
ZONE  OF  A  RESERVOIR  AND  ITS  EFFECT 
ON  THE  PELAGIC  ZONE  (WITH  REFERENCE 
TO  THE  BACTERIOPLANKTON  AND  2XK)- 
PLANKTON  OF  IVAN'KOVO  RESERVOIR), 
Akademiya  Nauk  SSSR,  Borok.  Inst.  Biologii 
Vnutrennykh  Vod. 

V.  N.  Stolbunova,  and  A.  K.  Stolbunov. 
Hydrobiological  Journal,   Vol    16,  No   1,   p    1-6. 
1980.  5  Tab,  11  Ref. 

Descriptors:  •Reservoirs,  •Aquatic  life.  Littoral 
zone,  Intertidal  areas.  Zones,  Littoral  environment. 
Pelagic  zone,  Plankton,  Zooplankton,  Bacteria, 
•Ivan  Kovo  Reservoir,  Russia. 

During  the  years  1973-1975  attempts  were  made  to 
assess  the  extent  to  which  the  allochthonous  and 
autochthonous  organic  matter  of  the  littoral  zone 
of  Ivan'kovo  reservoir  affected  the  open  areas  of 
the  reservoir  directly,  by  the  change  in  its  content 
and  in  the  rate  of  destruction,  and  through  the 
dynamics  of  the  abundance  and  structure  of  the 
bacterioplankton  and  zooplankton.  Consideration 
was  also  given  to  the  food  relationships  between 
bacteria  and  zooplankton  organisms.  It  was  deter- 
mined that  the  effects  of  the  biogenic  elements  and 
organic  matter  of  the  littoral  zone  on  the  eutrophi- 
cation of  the  pelagic  zone  are  dependent  on  the 
amounts  reaching  the  pelagic  zone.  The  mineraliz- 
ing activity  of  the  bacterioplankton  and  the  zoo- 
plankton determined  the  excess  of  organic  matter 
that  was  not  mineralized  in  the  littoral  zone,  but 
did  enter  the  pelagic  zone  and  supplemented  the 
reserves  of  biogenic  elements  in  the  water  body. 
(Baker-FRC) 
W81-06028 


NEW  WATER  TREATMENT  PACKAGE  AT 
MERY-SUR-OISE,  IN  THE  VICINrTY  OF 
PARIS,  A  STORAGE  RESERVOIR  (LA  NOU- 
VELLE  nLIERE  DE  TRAITEMENT  DE  L'EAU 
POTABLE  A  MERY-SUR-OISE,  PRES  DE 
PARIS:  L£  BASSIN  DE  STORAGE), 
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WATER  CYCLE— Field  2 
Water  In  Plants — Group  21 


Compagnie   Generale  des  Eaux,   Paris  (France). 

O.  Pascal. 

Aqua,  No  3,  p  3-7,  1980.  4  Fig. 

Descriptors:  *Water  storage,  'Reservoir  storage, 
Potable  water,  Mery-sur-Oise,  *France,  Self-purifi- 
cation, Water  quality.  Storage,  Water  treatment 
facilities,  *Water  supply,  Rivers. 

A  390,000  cu  meter,  nine  meter  deep  storage  reser- 
voir was  excavated  at  the  Mery-sur-Oise  water 
treatment  facility  to  (1)  furnish  a  reserve  supply  in 
case  of  unavailable  river  water  and  (2)  allow  equal- 
ization and  preliminary  purification.  This  was  nec- 
essary because  raw  water  quaht y  was  unreliable.  A 
three  days  storage  time  proved, optimum.  A  weak 
ozone  treatment  was  applied  upstream  of  the  reser- 
voir, and  cleaning  and  drainage  facilities  were  in- 
corporated. (Cassar-FRC) 
W81-06030 

21,  Water  In  Plants 


SHALLOW  GROUND-WATER  CONDITIONS 
AND  VEGETATION  CXASSIFICATION,  CEN- 
TRAL VOLUSIA  COUNTY,  FLORIDA, 

Geological  survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  70. 
W81-05709 


ECONOMICS  OF  RAINFED  CROPPING  SYS- 
TEMS: NORTHEAST  THAILAND, 

Ford  Foundation,  Bangkok  (Thailand). 
S.  H.  Johnson  III,  and  T.  Charoenwatana. 
Water  Resources  Research,  Vol  17,  No  3,  p  462- 
468,  June,  1981.  4  Fig,  10  Tab,  14  Ref. 

Descriptors:  *Crop  production,  'Farming,  'Water 
use  efficiency.  Agriculture,  'Rainfall,  'Thailand, 
Rice,  Legumes. 

Computer  modeling  of  effective  rainfall  showed 
that  a  flexible  rainfed  cropping  system  based  on  a 
legume  crop  planted  before  rice  has  a  greater 
expected  return  (50%)  than  present  subsistence 
rainfed  cropping  systems  in  northeast  Thailand.  At 
present,  irrigation  is  impractical.  The  low  soil  fer- 
tility and  organic  matter,  low  water  holding  capac- 
ity, and  erratic  rainfall  in  the  area  have  produced  a 
system  of  monocropping-rice  in  the  lower  and 
upper  paddles,  kenaf  and  cassava  in  the  uplands. 
The  key  to  increasing  productivity  is  the  upper 
paddy  area,  which  is  intermediate  in  height  and 
soil  moisture  between  lower  paddy  and  uplands. 
Basically,  a  legume  crop  is  planted  as  soon  as  soil 
moisture  is  sufficent.  If  later  rainfall  is  adequate, 
the  legume  is  plowed  under  and  rice  planted.  If 
not,  the  legume  is  allowed  to  mature  and  the  field 
planted  to  rice  or  left  fallow.  Intercropping  with 
peanuts,  mungbeans,  or  sorghum  between  cassava 
or  kenaf  in  the  upper  paddy  areas  increases  the 
economic  return  by  60%.  (Cassar-FRC) 
W8 1-058 18 


EFFECTS  OF  WATER  STRESS  AT  VARIOUS 
GROTH  STAGES  ON  SEED  YIELD  AND  NU- 
TRIENT CONCENTRATIONS  OF  FIELD- 
GROWN  COWPEAS, 

California  Univ.,  Riverside. 
C.  K.  Labanauskas,  P.  Shouse,  and  L.  H.  Stolzy. 
Soil  Science,  Vol   131,  No  4,  p  249-256,  April, 
1981.  4  Tab,  14  Ref 

Descriptors:  'Water  stress,  'Seeds,  'Plant  growth. 
Crop  yield,  'Nutrients,  Drought,  Irrigation,  Nitro- 
gen, Heavy  metals. 

Competition  between  agricultural  and  urban  water 
users  in  semi-arid  environments  has  created  a  need 
for  better  understanding  of  crop  water  require- 
ments and  crop  yield  relationships,  including  the 
effect  of  irrigation  timing  on  crop  yield.  Since 
cowpeas  are  cultivated  as  an  important  source  of 
dry  beans  for  human  consumption  in  many  arid 
and  semiarid  regions,  it  is  important  to  know  the 
effects  of  water  stress  on  nutrient  concentrations  in 
these  seeds.  Experiments  were  conducted  to  evalu- 
ate the  effects  of  water  shortages  on   cowpeas 


during  the  vegetative,  flowering,  and  pod-filling 
stages  of  growth,  with  particular  emphasis  on  the 
drought  effects  on  yield  of  seeds  and  on  nutrient 
concentrations  in  the  seeds.  Water  stress  during  the 
vegetative  stage  had  no  significant  effect  on  weed 
production  when  compared  with  a  control  group, 
but  drought  reduced  seed  yield  by  44  percent 
when  it  occurred  during  flowering  and  by  29  per- 
cent when  it  occurred  during  pod-filling  stages. 
Treatment  plots  subjected  to  drought  conditions 
during  both  flowering  and  pod-filling  stages  expe- 
rienced seed  yield  reductions  of  67  percent.  The 
concentrations  of  nitrogen,  magnsium,  iron,  cal- 
cium, copper,  and  boron  were  significantly  affect- 
ed by  differential  groth-stage  irrigation  treatments. 
The  concentration  of  nitrogen  in  the  seeds  was 
inversely  proportional  to  the  dry-weight  seed 
yield.  The  seed  yield  was  significantly  lower  in  the 
second  year  of  the  experiments  than  in  the  first 
year,  posibly  due  to  higher  temperatures  during 
the  second  year.  Several  significant  interactions 
between  irrigation  treatments  and  years  were 
noted  with  respect  to  seed  yields  and  concentra- 
tions of  nitroen,  potassium,  phosphorus,  calcium, 
magnesium,  manganese,  zinc,  and  iron  in  the  seeds. 
(CarroU-FRC) 
W81-05839 


PHOTOSYNTHESIS  AND  TRANSPIRATION 
IN  LARGE  FOREST-GROWN  DOUGLAS  FIR: 
DIURNAL  VARIATION, 

Washington  Univ.,  Seattle.  Coll.  of  Forest  Re- 
sources. 

J.  W.  Leverenz. 

Canadian  Journal  of  Botany,  Vol  59,  No  3,  p  349- 
356,  1981.  7  Fig,  36  Ref 

Descriptors:  'Photosynthesis,  'Transpiration,  'Fir 
trees.  Trees,  Stomata,  Conifers,  Diurnal  distribu- 
tion. 

A  study  was  conducted  to  determine  which  envi- 
ronmental and  physiological  factors  are  primarily 
responsible  for  the  natural  diurnal  variation  in  net 
photosynthesis  in  a  large  forest-grown  Douglas-fir. 
An  open  gas  exchange  system  was  used  to  measure 
net  photosynthesis,  transpiration,  and  stomatal  con- 
ductance of  terminal  shoots  of  Douglas  fir.  Corre- 
lations were  developed  between  these  physiologi- 
cal parameters  and  environmental  variables  on  a 
cloudy  day,  on  a  cool  partly  sunny  day,  and  on  a 
day  of  high  temperature  and  leaf-air  vapor  pres- 
sure difference.  Diurnal  variation  in  shoot  water 
potential  and  intercellular  space  carbon  dioxide 
concentration  was  found  to  have  little  effect  on  the 
physiological  parameters.  Leaf-air  vapor  pressure 
difference  and/or  leaf  temperature  was  found  to 
have  considerable  influence  on  days  of  high  tem- 
peratures. On  completely  overcast  days,  there  was 
a  strong  correlation  between  net  photosynthetic 
rate  and  photon  flux  density.  Since  stomatal  con- 
ductance saturated  at  lower  photon  flux  densities 
than  net  photosynthesis,  the  diurnal  variation  of 
net  photosynthesis  was  not  significantly  affected 
by  stomatal  conductance  on  overcast  days.  When 
net  photosynthesis  was  light  saturated,  intercellular 
space  carbon  dioxide  concentration  remained  fairly 
constant  and  there  were  parallel  responses  by  sto- 
matal and  residual  conductances  to  vapor  pressure 
difference  and/or  leaf  temperature.  (Carroll-FRC) 
W81-05856 


THE  INFLUENCE  OF  A  SEVERE  DROUGHT 
ON  NET  PHOTOSYNTHESIS  OF  WHITE  OAK 
(QUEHCUS  ALBA), 

Univ. -Missouri  Univ.,  Columbia.  School  of  Forest- 
ry, Fisheries,  and  Wildlife. 
P.  M.  Dougherty,  and  T.  M.  Hinckley. 
Canadian  Journal  of  Botany,  Vol  59,  No  3,  p  335- 
341,  1981.  4  Fig,  22  Ref 

Descriptors:  'Photosynthesis,  'Oak  trees, 
•Drought,  Soil  water  potential.  Trees,  Moisture 
deficiency,  Water  requirements. 

Although  some  aspects  of  the  photosynthetic  char- 
acteristics of  leaves  of  white  oak  have  been  de- 
scribed, none  of  the  previous  studies  have  consid- 
ered the  impact  of  long-term  exposure  of  leaves  to 
low  water  potential  or  to  high  temperature  on  net 
photosynthesis.  This  study  describes  the  impact  of 


a  drought  occurring  between  early  June  and  mid- 
October,  1976  on  the  actual  and  potential  net  pho- 
tosynthesis and  correlates  the  observed  trends  in 
net  photosynthesis  with  plant  and  environmental 
factors  which  have  previously  been  reported  to 
control  net  photosynthesis  in  white  oak.  During 
the  drought,  soil  water  potential  in  the  upper  45 
centimeters  of  the  soil  profile  decreased  to  below 
minus  2.5  MPa,  and  predawn  xylem  pressure  po- 
tential was  frequently  less  than  minus  1.8  MPa. 
Average  and  daily  maximum  net  photosynthesis 
decreased  from  8.0  and  14.0  milligrams  of  carbon 
dioxide  per  decimeter  squared  per  hour,  respec- 
tively, during  periods  of  high  soil  moisture  to  1.0 
and  8.0  milligrams  of  carbon  dioxide  per  decimeter 
squared  per  hour,  respectively,  at  the  peak  of  the 
drought.  Net  photosynthesis  seldom  decreased 
below  zero  if  quantum  flux  densities  were  greater 
than  the  compensation  point  during  the  period  of 
record  low  soil  moisture.  Environmental  condi- 
tions which  reduced  leaf  temperatures  and  atmos- 
pheric evaporative  demand  increased  net  photo- 
synthesis even  though  predawn  xylem  pressure 
potential  was  less  than  minus  1.8  MPa.  The  rates  of 
net  photosynthesis  on  cloudy  days  were  within  80 
percent  of  those  observed  under  ideal  soil  moisture 
conditions.  Drought  resistance  combines  with  a 
variety  of  other  physiological  traits  to  explain  the 
relative  success  of  white  oak  in  the  oak-hickory 
forest  type.  (Carroll-FRC) 
W81-05857 


COTTON  YIELD  AND  NUTRIENT  UPTAKE  IN 
RELATION  TO  WATER  TABLE  DEPTH, 

Science  and  Education  Administration,  Brawley, 

CA.     Imperial     Valley     Conservation     Research 

Center. 

For  primary   bibliographic  entry   see  Field   2G. 

W81-05917 


A  MODEL  FOR  THE  WATER  RELATIONS, 
PHOTOSYNTHESIS,  AND  EXPANSIVE 
GROWTH  OF  CROPS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Sciences. 
B.  Zur,  and  J.  W.  Jones. 

Water  Resources  Research,  Vol  17,  No  2,  p  311- 
320,  April,  1981.  9  Fig,  1  Tab,  38  Ref. 

Descriptors:  'Soil-water-plant  relationships, 
'Model  studies,  'Photosynthesis,  Mathematical 
models.  Transpiration,  Water  loss,  'Plant  growth. 
Soil  water.  Cropland,  Available  water. 

A  mechanistic  crop  model  was  developed  which 
assumes  that  the  turgor  potential  of  the  leaf  is  the 
major  parameter  linking  the  water  relations  and 
transpiration  flux  of  crops  to  their  photosynthetic 
and  expansive  growth  processes.  A  sensitivity  anal- 
ysis performed  with  the  model  demonstrated  the 
relative  importance  of  soil  type,  root  zone  depth, 
and  root  density  in  affecting  some  crop  processes 
during  a  drying  cycle.  The  model  successfully 
simulated  diurnal  changes  in  the  total  leaf  water 
potential  and  the  turgor  potential  and  reproduced 
the  rates  of  transpiration,  photosynthesis,  and  ex- 
pansive growth  under  a  range  of  soil  and  climatic 
conditions.  Soil  type  and  root  zone  depth  had  a 
significant  influence  on  the  time  changes  on  the 
midday  turgor  potential  values  during  a  drying 
cycle.  These  time  changes  were  gradual  for  clay 
soil,  but  went  through  an  abrupt  change  and  a  fast 
decrease  for  the  sand  soil.  Root  zone  depth  had  an 
essentially  similar  influence  on  the  time  change  of 
turgor  potential  in  both  soils.  Leaf-soil  water  po- 
tential gradients  were  lower  for  clay  than  for  sand 
soil  even  when  the  transpiration  flux  was  similar 
and  at  its  potential  value.  The  relationship  between 
daily  transpiration  and  soil  water  computed  by  this 
model  agreed  qualitatively  with  reported  experi- 
mental results,  although  no  assumption  was  made 
concerning  a  critical  soil  water  potential.  Results 
suggest  that  the  main  difference  between  a  clay 
soil  and  a  sand  soil  lies  in  the  duration  of  the 
constant  daily  crop  water  loss  stage.  (Baker-FRC) 
W8 1-05996 


THE  STATE  OF  THE  WORLD'S  TROPICAL 
FORESTS, 

For  primary  bibliographic  entry  see  Field  2A. 
W81-06015 
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li 


THE  ORIGIN,  COMPOSITION  AND  DOWN- 
STREAM TRANSPORT  OF  PLANT  MATERIAL 
IN  A  SMALL  CHALK  STREAM, 

Freshwater  Biological  Association,  Dorset  (Eng- 
land). River  Lab. 
F.  H.  Dawson. 

Freshwater  Biology,  Vol  10,  No  5,  p  419-435, 
October.  1980.  8  Fig,  3  Tab,  20  Ref, 

Descriptors:  'Plant  populations,  *Streamnow, 
Streams,  Leaves,  Plant  tissues,  Stream  pollution, 
Macrophytes,  Dorset,  England. 

The  Bere  Stream,  a  small  chalk  stream  and  tribu- 
tary of  the  River  Piddle,  was  studied  for  500 
meters  downstream  of  the  source  lake.  Milium 
Head,  at  Hollybush  near  Bere  Regis  in  Dorset, 
England.  Two  similar  lengths  of  stream  were  sepa- 
rated by  screens  of  five  millimeter  mesh  across  the 
entire  stream  width  at  their  upper  and  lower  limits. 
Material  transported  downstream  was  collected  for 
three  years.  The  order  of  breakdown  was:  less  than 
two  weeks  for  the  emergent  herbaceous  macro- 
phyte  Rorippa  nasturtium-aquaticum;  two  to  three 
months  for  the  dominant  submerged  macrophyte 
Ranunculus  calcareus,  and  four  to  six  months  for 
the  terrestrial  material,  mainly  leaves  of  Salix  vi- 
minalis  and  Fraxinus  excelsior.  The  structure  of  the 
material,  its  composition  and  the  time  of  availabil- 
ity relative  to  the  seasonal  changes  of  discharge  all 
influenced  the  degree  of  fragmentation  of  material. 
The  breakdown  order  coincided  with  an  increasing 
ratio  of  carbon/nitrogen  in  the  materials.  Total 
annual  movement  of  plant  material  was  231-426  kg 
dry  weight  for  both  sites,  but  a  considerable  vari- 
ation in  specific  type  of  plant  material  was  noted. 
Aquatic  material  was  fragmented  more  than  terres- 
trial material  on  an  areal  basis  with  equal  inputs  of 
aquatic  and  terrestrial  material,  and  thus  more  of 
the  latter  was  transported  downstream.  The  aquat- 
ic macrophytes  in  the  open  section  of  the  stream 
retarded  the  progress  of  terrestrial  allochthonous 
material  and  resulted  in  a  substantial  increase  in 
fragmentation  of  this  material,  which  would  have 
been  lost  to  this  part  of  the  stream.  (Baker-FRC) 
W8 1-06033 


23.  Erosion  and  Sedimentation 


THE  DYNAMICS  OF  RFVERS  AND  THEIR  RE- 
SPONSE TO  MAN  AND  NATURE, 

Army  Engmeer  Dist.,  Vicksburg,  MS. 

For  primary   bibliographic   entry  see   Field   6G. 

W8 1 -05748 


EFFECT  OF  NAVIGATION  DAMS  ON  BANKS 
OF  OHIO  RFVER, 

For  primary  bibliographic  entry  see  Field  4A. 
W8 1-05751 


MULTI-FACTOR       ANALYSIS       OF      BANK 
CAVING  ALONG  A  NAVIGABLE  STREAM, 
D.  J.  Hagerty. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  463- 
493,  6  Fig,  2  Tab,  25  Ref. 

Descriptors:  'Waterways,  'Bank  erosion,  'Rood 
damage,  'Dams,  'Water  level  fluctuations.  Barges, 
Boats,  Land  use.  Wave  action.  Alluvial  rivers, 
'Ohio  River. 

Bank  caving  along  the  Ohio  River  has  caused 
anxiety  to  landowners  and  has  prompted  a  study  of 
bank  caving  which  encompassed  the  entire  length 
of  the  Ohio  River  from  Pittsburgh  to  Cairo,  Illi- 
nois. Bank  failure  and  caving  on  the  Ohio  River 
are  complex  phenomena,  episodic  and  resulting 
from  an  interplay  of  causative  factors.  Usually  this 
interplay  of  causative  factors  is  sequential.  The 
erosive  and  tractive  forces  created  by  flowing 
water  during  floods,  and  the  gravitational  forces 
and  water  pressures  created  in  stream  banks  during 
the  recession  of  flood  waters  are  predominant 
causes  of  bank  recession  on  the  Ohio  River  and  on 
many  alluvial  streams.  However,  bank  caving  and 
erosion  caused  by  water  flowing  out  of  banks  is 


also  a  very  significant  activity.  Bank  erosion  has 
been  documented  and  recorded  for  more  than  150 
years  on  the  Ohio  River.  Construction  and  oper- 
ation of  navigation  dams  have  not  significantly 
intensified  or  accelerated  bank  caving  and  erosion 
on  the  Ohio  River.  Vessel  waves  are  insignificant 
in  comparison  to  other  factors.  However,  the  tur- 
bulence created  by  propeller  wash  and  the  direct 
impacts  of  towboats  operating  very  close  to  river 
banks  may  have  significant  effects  on  specific  sites. 
Changes  in  land  use,  particularly  changes  in  the 
application  of  water  to  the  land  or  the  drainage  or 
removal  of  water  from  the  land  adjacent  to  river 
banks,  may  have  very  significant  effects  on  bank 
stability  and  slope  failures.  (Moore-SRC) 
W81-05752 


AVERAGE  ANNUAL  SEDIMENT  YIELDS  IN 
MINNESOTA, 

CMI  Corp.,  Elk  Point,  SD. 

M.  A.  Otterby,  and  C.  A.  Onstad. 

Agricultural    Research    Service,    Peoria,    Illinois, 

Agricultural      Research      Results      ARR-NC-8, 

August,  1981.  9  p,  5  Fig,  2  Tab,  1 1  Ref. 

Descriptors:  'Sediment  yield,  'Watersheds, 
'Water  pollution.  Seasonal  distribution,  Sediment 
concentration.  Temporal  distribution.  Precipita- 
tion, Flow  duration,  'Model  studies.  Sediment 
load,  'Minnesota. 

Models  are  presently  being  developed  that  route 
sediment  from  upland  sources  through  watersheds, 
but  these  models  generally  need  to  be  calibrated  to 
watershed  yield.  Data  are  analyzed  from  23  Min- 
nesota watersheds  to  obtain  estimates  of  such 
yields,  to  classify  areas  of  Minnesota  by  general 
sediment-yield  categories,  and  to  estimate  monthly 
distribution  of  sediment  yields.  The  yields,  ranging 
from  10  to  1,084  kg/ha/yr,  were  predicted  on  the 
basis  of  sediment-rating  curves  and  flow-duration 
curves.  The  average  basin  yields,  as  well  as  such 
parameters  as  land  use,  soils,  basin  size,  and  geo- 
morphology,  were  used  to  divide  the  state  into 
various  sediment-yield  categories.  Monthly  distri- 
butions of  precipitation,  flow,  sediment  yield,  and 
sediment  concentrations  also  were  derived.  The 
distributions  derived  from  Geological  Survey  data 
were  averaged  over  58  station  years  of  data.  In 
general,  the  basins  in  the  forest  regions  of  the 
central  and  northern  portions  of  the  state  had  a 
low  sediment  yield,  except  for  the  Little  Fork  and 
St.  Louis  basins.  The  rivers  of  the  Red  River 
Valley  carry  little  sediment,  but  the  topography, 
soils,  and  cropping  practices  in  the  southern  part  of 
the  state  cause  heavier  sediment  loads.  The  south- 
eastern part  of  the  state  has  the  highest  yields, 
exceeding  1,050  kg/ha/yr.  (Moore-SRC) 
W8 1-05755 


LONG-TERM  DISTRIBUTIONS  OF  ANNUAL 
SEDIMENT  YIELDS  FROM  SMALL  WATER- 
SHEDS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Electrical 

and  Computer  Engineering. 

J.  Van  Sickle. 

Water  Resources  Research,  Vol  17,  No  3,  p  659- 

663,  June,  1981.  5  Fig,  1  Tab,  21  Ref. 

Descriptors:  'Small  watersheds,  'Sediment  yield, 
'Distribution  patterns.  Watersheds,  Cascade 
Mountains,  Temporal  distribution,  Mountains, 
Logging,  Rainfall-runoff  relationships.  Stochastic 
process.  Sampling,  Model  studies.  Statistical  analy- 
sis, 'Steep  mountain  watersheds.  Northwestern 
U.S. 

Annual  sediment  yields  from  small  (less  than  20  sq 
km),  steep  mountain  watersheds  in  the  northwest- 
em  U.S.  are  approximately  log  normally  distribut- 
ed over  time.  This  property  appears  to  result  from 
three  general  empirical  characteristics  of  sediment 
transport  in  small  streams:  (1)  most  of  the  load  is 
carried  during  brief,  high-intensity  runoff  events, 
(2)  frequency  curves  of  discharge  intensity  have  a 
pronounced  positive  skew,  and  (3)  sediment  load 
and  discharge  are  related  by  a  power  function. 
Log  normal  distribution  is  also  produced  by  sto- 
chastic sediment  yield  models  and  observed  data 
(5-20  years)  from  watersheds  in  the  Pacific  North- 
west. This  log  normal  distribution  property  can  be 


used  in  interpreting  and  sampling  annual  yield 
data.  The  median  annual  yield  becomes  a  more 
descriptive  summary  statistic  than  the  mean  annual 
sediment  yield.  Predisturbance  vs.  postdisturbance 
comparisons  in  a  timber  area  may  be  made  statisti- 
cally rather  than  by  using  a  control  area.  The 
sampling  time  needed  to  accurately  estimate  the 
median  yield  can  be  determined;  in  the  case  of  the 
watersheds  studied  in  this  paper,  it  ranged  from  3 
to  19  years,  most  being  over  8  years.  This  confirms 
the  known  fact  that  long-term  monitoring  of  these 
highly  variable  watersheds  is  necessary  for  charac- 
terizing annual  sediment  production.  (Cassar-FRC) 
W8I-05823 


EROSION  SUSCEPTABILITY  OF  THE  VIR- 
GINIA CHESAPEAKE  BAY  SHORELINE, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
P.  S.  Rosen. 

Marine  Geology,  Vol  34,  No  1/2,  p  45-59,  January, 
1980.  9  Fig,  1  Tab,  20  Ref 

Descriptors:  'Erosion,  'Shores,  'Chesapeake  Bay, 
'Virginia,  Bays,  Drainage,  Waves,  Salt  marshes. 
Tidal  marshes. 

This  investigation  was  designed  to  define  the  sus- 
ceptibility of  different  shore  morphologies  to  ero- 
sion, using  the  Virginia  Chesapeake  Bay  shoreline 
as  the  area  of  study.  The  coastal  environment  in 
this  area  is  affected  by  the  relict  Pleistocene  high- 
order  dendritic  drainage  system,  which  results  in  a 
large  diversity  of  shore  orientations;  the  moderate 
but  highly  variable  wave  energy  and  highly  vari- 
able submergence  rates  which  result  in  a  spectrum 
of  shoreline  transformation  from  primary  to  sec- 
ondary types;  exposures  of  coastal  plain  sediments 
of  widely  varying  composition  and  volume;  and 
diverse  salt  marsh  development.  Three  morpholo- 
gically distinct  beach  environments  comprise  80% 
of  the  shore,  each  one  reflecting  different  suscepti- 
bilities to  to  erosion.  A  large  variability  was  noted 
in  the  local  subsidence  rates  along  the  shoreline. 
The  subsidence  highs  corresponded  to  the  areas 
with  largest  nearshore  terraces  and  the  main  con- 
centrations of  salt  marsh  development.  A  balance 
in  the  shore  stability  exists  as  a  result  of  salt  marsh 
development.  The  marsh  retards  shore  erosion,  and 
yet  erosion  occurs  at  the  arejis  of  highest  local 
submergence  where  the  highest  shoreline  retreat  is 
expected.  Impermeable  beaches,  composed  of  a 
veneer  of  sand  overlying  an  impermeable  layer, 
have  the  greatest  susceptibility  to  shore  erosion. 
This  is  due  to  the  combined  influence  of  low  swash 
infiltration,  low  beach  elevation,  and  groundwater 
effects.  (Baker-FRC) 
W8 1-05828 


A    MICROPROCESSOR   AUTOMATED   RILL- 
METER, 

Science   and    Education   Administration,    Morris, 

MN.  North  Central  Soil  Conservation  Research 

Center. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-05865 


MINERALOGY  OF  A  CHRONOSEQUENCE 
FORMED  IN  NEW  RIVER  ALLUVIUM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agromomy. 
W.  G.  Harris,  S.  S.  Iyengar,  L.  W.  Zelanzny,  J.  C. 
Parker,  and  D.  A.  Lietzke. 

Soil  Science  Society  of  America  Journal,  Vol  44, 
No  4,  p  862-868,  July/August,  1980.  1  Fig,  6  Tab, 
34  Ref 

Descriptors:  'Mineralogy,  'Alluvium,  'Fluvial 
sediments.  Rivers,  River  beds.  Silt,  Clays,  Clay 
minerals.  Alluvial  rivers.  Aging,  Soil,  Sedimento- 
logy,  Bottom  sediments.  Sand,  Particle  size.  Iron, 
Quartz.  'New  River.  Virginia. 

The  mineralogy  of  four  soils  (TO,  Tl,  T2,  T3)  from 
the  alluvium  of  New  River  was  studied  for  differ- 
ences due  to  age.  Percent  Fe  and  clay  illuviation 
increased  with  age.  In  the  older  TO  and  Tl  soils, 
quartz,  feldspar,  mica,  and  amphibole  are  the  main 
sand  sized  minerals.  Quartz  and  resistant  heavy 
minerals  predminant  in  T2  and  T3,  suggesting  a 
wide  time  gap  between  Tl  and  T2.  Trends  in  silt 
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mineralogy  were  similar  to  those  of  sand.  Hydroxy 
interlayered  vermiculite  becomes  the  dominant 
clay-sized  mineral  in  Ap  horizons  with  time,  while 
vermiculite  and  kaolinite  increase  in  depth.  Whold- 
soil  studies  reveal  illuviation  and  a  concentration 
of  quartz  at  the  surface  with  time.  Evidence  is 
presented  which  suggests  that  stability  is  reached 
more  rapidly  in  fine  size  fractions  than  in  coarser 
ones.  (Geiger-FRC) 
W8 1-05866 


THE  IMPACT  OF  ACTIVE  SEDIMENTARY 
PROCESSES  ON  LAND-USE  PLANNING 
ALONG  A  SOUTH  TEXAS  BARRIER  ISLAND, 

W.  F,  Cole. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vol   18,  No  1,  p  1-6,   1981.  2  Fig,  6  Ref 

Descriptors:  'Beach  erosion,  'Sediment  transport, 
•Storm  surges.  Erosion,  *San  Padre  Island, 
♦Texas,  Land  use,  Coastal  zone  management.  Hur- 
ricanes, Washouts,  Dunes,  Planning,  Sewer  sys- 
tems. Flood  control. 

Results  of  allowing  development  to  proceed  in 
coastal  areas  witout  considering  natural  processes 
(hurricanes  and  shoreline  erosion)  are  destruction 
of  buildings  in  the  washover  channels,  sewer 
backup,  water  shortages,  and  interference  with  ve- 
hicular traffic.  In  1978  the  moderate  tropical  storm 
Amelia  backed  up  sewer  lines  and  caused  flooding 
on  South  Padre  Island,  Texas.  Maps  of  the  barrier 
island  from  1948  to  1969  show  the  gradual  changes 
caused  by  daily  shoreline  processes  and  the  severe 
alterations  caused  by  hurricanes.  After  Hurricane 
Beulah  in  1967  a  large  washover  channel  and  many 
openings  in  the  foredune  ridge  developed.  The 
storm  effects  were  exacerbated  by  construction  of 
hotels  and  residences  and  destruction  of  the  fore- 
dune  ridge  in  some  places.  It  is  recommended  that 
the  foredune  ridge  not  be  disturbed  for  building 
purposes.  Sand  should  be  added  along  the  beach, 
placed  in  low  spots  in  the  ridge,  and  stabilized  with 
vegetation.  Expensive  buildings  should  be  built 
beWnd  the  foredune  ridge,  and  residences  in  back- 
island  areas  not  exposed  to  washover  channels. 
(Cassar-FRC) 
W8 1-05867 


COLLAPSIBLE-BAG  SUSPENDED-SEDIMENT 
SAMPLER, 

Geological   Survey,   Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W8 1-05904 


TEMPORAL  AND  VERTICAL  DISTRIBUTION 
OF  CILIPHORAN  COMMUNITIES  IN  THE 
BENTHOS  OF  A  SMALL  EUTROPHIC  LOCH 
WITH  PARTICULAR  REFERENCE  TO  THE 
REDOX  PROFILE, 

Stirling  Univ.  (Scotland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06020 


FURTHER  STUDIES  ON  THE  PALAEOLIM- 
NOLOGY  AND  CHANGES  IN  THE  PHOSPHO- 
RUS BUDGET  OF  BARTON  BROAD,  NOR- 
FOLK, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06022 


DEPOSITION  RATES  IN  THE  GODAVARI 
DELTA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Geology. 
M.  Kalesha,  K.  S.  Rao,  and  B.  L.  K.  Somayajulu. 
Marine  Geology,  Vol  34,  No   1/2,  p  M57-M66, 
January,  1980.  2  Fig,  3  Tab,  26  Ref 

Descriptors:  'Deltas,  'Trace  elements.  Aluminum, 
Iron,  Magnesium,  Calcium,  Titanium,  Cobalt, 
Chromium,  Vanadium,  Zinc,  Strontium,  Nickel, 
Copper,  Rubidium,  Potassium,  Salts,  Chemical 
composition,  Godavari  Delta,  'India,  Spectropho- 
tometry, Sediments,  Sediment  transport,  'Fluvial 
sediments. 


Several  gravity  cores  were  collected  during  De- 
cember 1975  and  January  1976  from  the  deltaic 
regions  of  the  Godavari  River,  which  drains  about 
1.2%  of  the  total  suspended  material  carried  by 
Indian  rivers  into  the  Bay  of  Bengal.  Cores  were 
studied  for  mineralogy  and  major  and  minor  ele- 
ment compositions.  The  sand,  silt  and  clay  con- 
tents of  the  cores  along  with  the  excess  lead  activi- 
ties were  determined.  The  cores  were  mainly  clay 
and  silty.  The  clays  were  composed  of  42-69% 
montmorillonite,  13-34%  illite,  and  10-30%  kaolin- 
ite. Chlorite  was  present  in  traces.  The  concentra- 
tions of  Al,  Fe,  Mg,  Mn,  Cr,  Ni,  and  Sr  in  the 
Godavari  delta  sediments  are  about  the  same  as 
those  of  the  suspended  material  upstream  in  the 
Godavari  River  at  Rajhmundry,  whereas  Ca  is 
lower  and  Cu  is  higher  compared  to  the  latter.  The 
Fe,  Mn,  Ni,  and  Sr  concentrations  of  the  deltaic 
clays  are  similar  to  those  of  the  Bay  of  Bengal 
core.  Deltaic  clay  material  is  perhaps  the  best 
example  of  unaltered  detrital  input  to  the  ocean, 
and  studies  of  this  type  from  various  delta  regions 
of  all  the  rivers  draining  to  the  Bay  of  Benaal  as 
well  as  into  the  rest  of  the  oceans  are  essential  for 
estimating  dependable  average  inputs  of  detrital 
material  into  the  open  oceans.  (Baker-FRC) 
W8 1-06035 


EXPERIMENTAL  STUDY  OF  FREE-SURFACE 
FLOW  INSTABILITY  AND  BEDFORMS  IN 
SHALLOW  FLOWS, 

Geological  Survey  of  Israel,  Jerusalem. 

I.  Karcz,  and  D.  Kersey. 

Sedimentary  Geology,  Vol  27,  No  4,  p  263-300, 

November,  1980.  17  Fig,  85  Ref 

Descriptors:  'Erosion,  'Unsteady  How,  'Shallow 
water.  Varied  flow.  Surface  flow.  Waves,  Sedi- 
mentology.  Laminar  flow.  Overland  flow. 

Three  series  of  experiments  were  performed  to  test 
erosion  and  development  of  bed  sculpture  in  unsta- 
ble, pulsating  shallow  flow.  A  iO-m  flume  was 
used  which  had  flows  of  Reynolds  number  up  to 
1000,  Froude  number  up  to  3.0,  and  slope  up  to 
2%.  The  bed  was  rigid  in  the  first  series  of  59  runs, 
was  made  from  well-sorted  sand  in  the  second 
series  of  50  runs,  and  was  made  of  poorly  sorted 
sand  in  the  final  series  of  10  runs.  Flow  surface 
instability  developed  above  the  rigid  bed  in  the 
following  stages:  smooth  surface,  small  wavelets, 
well-developed  waves,  and  rough  flow.  The 
second  series  showed  the  following  steps:  smooth 
bed  flow,  flow-aligned  ridge  and  trough  pattern, 
combined  ridge  and  rhomboid  pattern,  and  rhom- 
boid configuration.  When  there  was  flow  instabil- 
ity, ridge  patterns  formed  in  flows  with  mean 
values  indicative  of  laminar-subcritical  regime, 
combined  ridge  and  rhomboid  patterns  in  laminar- 
supercritical  regime,  and  rhomboid  patterns  in 
flows  with  mean  values  indicative  of  transitional 
turbulent-supercritical  regime.  Transverse  segrega- 
tion of  the  bed  material  across  the  ridges  was 
demonstrated  by  the  third  series  of  experiments. 
Thus,  laminar  and  transitional  flows  already 
become  unstable  when  the  Froude  number  equals 
1/2,  and  pulsations  may  appear  in  sheet  flows  and 
overland  flow  which  would  intensify  erosion  and 
sediment.  (Small-FRC) 
W8 1-06040 


DYNAMICS  AND  SEQUENTIAL  ANALYSIS 
OF  A  MESOTIDAL  SHOAL  AND  INTER- 
SHOAL  CHANNEL  COMPLEX  IN  THE  EAST- 
ERN SCHELDT  (SOUTHWESTERN  NETHER- 
LANDS), 

Utrecht  Rijksuniversiteit  (Netherlands).  Compara- 
tive Sedimentology  Div. 

S-D.  Nio,  J.  H.  van  den  Berg,  M.  Goesten,  and  F. 
Smulders. 

Sedimentary  Geology,  Vol  26,  No  1/3,  p  263-279, 
April,  1980.  1  Fig,  25  Ref 

Descriptors:  'Shoals,  'Sedimentary  structures, 
Bottom  currents.  Sandbars,  Mudflats,  Sand, 
Bottom  sediments.  Sand  waves.  Flumes,  Sedi- 
ments, Erosion,  Channeling,  Channels,  Rills, 
'Netherlands,  Morphology. 

A  study  of  bedforms  and  their  internal  sedimentary 
structures  in  relation   to  morphological   changes 


through  time  was  conducted  from  a  mesotidal  in- 
shore environment,  where  shoals  and  their  dynami- 
cally intersecting  channels  are  dominant.  The 
study  area  was  the  Eastern  Scheldt  basin,  south- 
western Netherlands,  which  was  formed  during 
the  latest  Holocene  rise  in  sea  level.  It  presently 
consists  of  three  major  tidal  channels,  separated  by 
several  shoals,  which  are  dissected  by  smaller  in- 
tershoal  channels.  With  a  mean  tidal  range  of  about 
3.00  meters,  the  environment  is  mesotidal.  Mean 
spring  and  neap  tidal  ranges  are  3.50  and  2.30 
meters,  respectively.  Owing  to  the  lateral  shifting 
of  the  intershoal  channel,  net  sedimentation  within 
the  inner  margin  is  dominant.  Net  sedimentation 
within  the  outer  margin  is  minimal.  Preserved  se- 
quences will  mostly  demonstrate  a  succession  of 
horizontal  to  low-angle  laminated  sets  with  inter- 
calations of  small-scale  cross-bedded  units  Based 
on  the  dimensions  of  the  sedimentary  structures 
found,  it  is  concluded  that  low-energy  depositional 
processes  were  dominant.  However,  relatively 
high-energy  processes  may  have  produced  a  se- 
quential upbuilding  consisting  of  small-scale  struc- 
tures. Shoal  accretion  was  realized  by  the  migra- 
tional  pattern  of  small  and  numerous  intershoal 
channels.  (Baker-FRC) 
W81-06041 


SEDIMENTARY  FACIES  AND  DEPOSITION- 
AL HISTORY  OF  THE  SWAN  ISLANDS,  HON- 
DURAS, 

Texas  Christian  Univ.,  Fort  Worth.  Dept.  of  Geol- 
ogy- 

M.  L.  Ivey,  Jr.,  J.  A.  Breyer,  and  J.  C.  Britton. 
Sedimentary  Geology,  Vol  27,  No  3,  p  195-212, 
October,  1980.  11  Fig,  12  Ref 

Descriptors:  'Sedimentology,  'Marine  sediments, 
'Geologic  history.  Marine  geology.  Geologic  for- 
mation. Deposition,  Sedimentary  rocks.  Swan  Is- 
lands, Honduras. 

The  geologic  history  of  Swan  Island,  a  Honduran 
possession  in  the  western  Caribbean,  is  discussed, 
including  sedimentary  facies.  There  are  two  sedi- 
mentary assemblages:  an  older  bedded  sequence  of 
mid-Tertiary  age  and  a  younger  Late  Pleistocene 
sequence.  The  older  sequence  of  calcarenites,  cal- 
cilutites,  and  siliciclastic  mudstones,  are  capped  by 
cliff-forming  reefal  carbonates  of  the  younger  se- 
quence. The  older  bedded  sequence  was  formed  in 
deep  water.  There  was  a  constant  rain  of  pyroclas- 
tic  debris,  with  some  episodes  of  upslope  carbonate 
material  deposited  by  turbidity  currents.  Uplift  and 
deformation  occurred  after  the  Early  Miocene,  and 
by  the  Late  Pleistocene,  rocks  had  been  uplifted 
into  water  depths  where  coral  grew.  Pleistocene 
sedimentation  was  controlled  by  the  interaction 
between  tectonic  uplift  and  eustatic  sea-level 
changes.  The  tectonic  history  was  primarily  influ- 
enced by  the  island's  proximity  to  the  boundary 
between  the  North  American  and  Caribbean 
plates.  (Small-FRC) 
W8 1-06042 


2K.  Chemical  Processes 


COMPARISON  OF  WATER  ADSORPTION  BY 
MONOVALENT  EXCHANGE  ION  FORMS  OF 
SOIL  HUMIC  MATERIAL  AND  SYNTHETIC 
EXCHANGES, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
V.  E.  Berkheiser. 

Soil  Science,  Vol  131,  No  3,  p  172-177,  March, 
1981.  2  Fig,  4  Tab,  16  Ref 

Descriptors:  'Humic  acids,  'Adsorption,  'Soil  ab- 
sorption capacity,  'Ions,  Organic  matter.  Lithium, 
Sodium,  Potassium,  Cesium,  Alkali  metals.  Enth- 
alpy, Entropy,  Chemical  properties,  Soil  organic 
matter. 

The  amount  of  water  adsorbed  by  humic  materials 
saturated  with  monovalent  cations  depends  on  the 
nature  of  the  saturating  cation  and  the  strength  of 
interaction  of  the  cation  with  the  humic  surface. 
The  amounts  of  water  adsorbed  by  the  cation- 
humic  complexes  were  directly  related  to  the  abso- 
lute standard  enthalpy  of  hydration  in  the  series, 
Li-t-,  Na-I-,  K',  and  Cs-I-.  The  tetramethylam- 
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monium-humic  complex  adsorbed  more  water  than 
was  predicted  from  the  absolute  standard  enthalpy 
of  hydration.  A  more  linear  relationship  was  ob- 
tained when  the  absolute  standard  entropy  was 
plotted  against  the  water  adsorbed.  Free  energies 
of  adsorbed  water  on  synthetic  exchangers,  such  as 
acrylic,  benzoic,  sulfonic,  phenolic,  and  selenoic, 
varied  from  -0.05  to  -1.67  (humic  acid,  -0.71)  kcal 
per  mole.  Other  possible  factors  contributing  to  the 
amount  of  water  adsorbed  are  acidity  of  exchange 
sites  and  cross-linking  in  the  humic  material. 
(Cassar-FRC) 
W8 1-05838 


PHYSICAL  WAYS  TO  CONTROL  BUILD-UP 
OF  'RUST'  IN  WELLS, 

Regina  Univ.  (Saskatchewan).  Dept.  of  Microbi- 
ology 

For  primary  bibliographic  entry  see  Field  5F. 
W8I-05886 


TEMPERATURE  AND  WATER  ACTIVrTY  AS 
VARIABLES  IN  SOIL  MINERAL  ACTIVITY 
DIAGRAMS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
S.  V.  Mattigod,  and  J.  A.  Kittrick. 
Soil  Science  Society  of  America  Journal,  Nov  44, 
No  1,  p  149-154,  January/February,  1980.  2  Fig,  3 
Tab,  37  Ref 

Descriptors:  'Soils,  'Minerals,  Temperature, 
Water  supply.  Thermodynamics,  Phase  diagrams, 
•Chemical  reactions.  Chemical  properties,  *Soil 
chemistry.  Weathering,  Chemical  weathering. 

A  temperature  dependent  activity  diagram,  needed 
for  the  study  of  chemical  weathering  of  soil  miner- 
als under  wide  ranging  temperature  conditions, 
was  constructed  for  the  K20-A1203-Si02-H20 
system.  The  diagram  indicated  that  between  25  and 
95C,  the  kaolinite-gibbsite  equilibrium  changes 
over  a  four-fold  increase  in  Si(OH)4  concentration. 
The  diagram  also  predicts  that  the  equilibrium 
solubility  of  quartz  changes  roughly  five-fold  and 
that  of  amorphous  silica  changes  nearly  three-fold 
within  the  same  range  of  temperature.  It  was  also 
shown  for  the  same  four  component  system  that 
the  change  in  activity  of  water  significantly  alters 
the  thermodynamic  stability  relationships  between 
various  minerals.  It  appears  that  the  activity  of 
water  is  an  important  variable  in  activity  diagrams 
applied  to  chemical  weathering  studies  of  minerals 
in  arid  and  salt  affected  soils  and  sediments. 
(Baker-FRC) 
W8 1-05905 


TRANSPORT  OF  ORGAMC  CARBON  IN  THE 
WORLD'S  RIVERS, 

Duke  Univ  ,  Durham,  NC.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2A. 
W8 1-05991 


DEPOSITION    RATES    IN    THE    GODAVARI 
DELTA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2J. 
W8 1 -06035 


INFLUENCE  OF  ENVIRONMENTAL  FAC- 
TORS UPON  THE  LEACHING  OF  CATIONS 
FROM  UNDISTURBED  MICROCOSMS  OF 
BEECH  AND  SPRUCE  LITTERS, 

Liege  Univ.  (Belgium).  Dept.  of  Botany. 

For   primary  bibliographic   entry  see   Field   2G. 

W81-06036 


2L.  Estuaries 


EROSION   SUSCEPTABILITY   OF   THE   VIR- 
GINIA CHESAPEAKE  BAY  SHORELINE, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  2J. 
W81-05828 


SINGLE  AND  SUPERIMPOSED  BEDFORMS: 
A  SYNTHESIS  OF  SAN  FRANCISCO  BAY  AND 
FLUME  OBSERVATIONS, 

Geological  Survey,  Menlo  Park,  CA. 
D.  M.  Rubin,  and  D.  S.  McCulloch. 
Sedimentary  Geology,  Vol  26,  No  1/3,  p  207-231, 
April,  1980.  12  Fig,  2  Tab,  39  Ref 

Descriptors:  'Sedimentary  structures.  Seismic 
properties,  Seismology,  Geophysics,  Sonar, 
•Bottom  sediments,  Cameras,  Bottom  currents. 
Sand,  *Sand  waves.  Bays,  'San  Francisco  Bay, 
Flumes,  Sediments,  Morphology. 

The  bottom  of  the  central  bay  area  of  San  Francis- 
co Bay  was  surveyed  during  two  cruises.  The  first 
was  conducted  when  tides  had  the  mean  tidal 
range  and  tidal  currents  had  mean  maximum  ve- 
locities. The  second  cruise  selected  sand-wave 
fields  for  survey  over  the  entire  tide  cycle  when 
currents  had  velocities  approaching  the  highest  of 
the  year.  A  side-scanning  sonar  system  was  used. 
Dunes  and  sand  waves  cover  about  half  of  the  area 
studied.  They  are  straight-crested,  sinuous,  cate- 
nary, or  lunate,  in  plan  view.  In  cross-section  they 
are  triangular,  or  convex  upstream.  Heights  range 
from  less  than  20  cm  to  more  than  8  m.  Beds  that 
appear  flat  are  the  second  most  abundant  bottom 
type  observed  in  the  central  bay.  Bedrock  and 
boulders  occur  mostly  in  the  Golden  Gate  area, 
where  fast  currents  keep  the  bed  swept  clean  of 
sand.  In  some  areas,  the  boulders  and  bedrock 
locally  protrude  through  a  sand  veneer,  while  in 
other  areas  boulders  are  numerous  enough  to  form 
a  boulder  pavement.  Comparison  of  bedform  se- 
quences suggests  that  for  flows  up  to  tens  of  meters 
deep,  beds  of  0.25-0.50  mm  sand  respond  to  in- 
creasing flow  velocities  by  forming  ripples,  two 
dimensional  sand  waves,  three  dimensional  sand 
waves,  and  fiat  beds.  In  the  bay,  in  contrast  to 
flumes,  sand  waves  with  the  largest  height-to- 
depth  ratios  occur  in  relatively  coarse  sand.  The 
distribution  of  small  bedforms  superimposed  on 
larger  bedforms  reflects  lateral  and  vertical  vari- 
ations in  shear  velocity  in  flow  over  large  bed- 
forms.  (Baker-FRC) 
W8 1-05830 


PRODUCTIVITY  OF  ALGAL  EPIPHYTES  IN  A 
GEORGIA  SALT  MARSH:  EFFECT  OF  INUN- 
DATION FREQUENCY  AND  IMPLICATIONS 
FOR  TOTAL  MARSH  PRODUCnVITY, 

Wisconsin  Univ.,  Madison.  Dept.  of  Botany. 

R.  C.  Jones. 

Estuaries,  Vol.   3,  No.  4,  p  315-317.  December, 

1980.  ITab,  10  Ref 

Descriptors:  'Salt  marshes,  •Productivity,  'Fre- 
quency analysis,  •Epiphytes,  •Biological  samples. 
Estuaries,  Estuarine  environment.  Flooding,  Bio- 
mass,  Aquatic  productivity.  Primary  productivity. 
Carbon,  Photosynthesis,  On-site  investigations. 
Sampling,  Marsh  plants,  •Georgia. 

Primary  production  by  algal  epiphytes  in  a  Geor- 
gia salt  marsh  was  measured  using  the  Carbon  14 
technique.  The  effects  of  light  intensity,  inundation 
frequency,  and  location  on  carbon  fixation  at  two 
sites  along  a  salt  marsh  creek  were  quantified. 
Algae  inundated  daily  fixed  carbon  more  rapidly 
than  those  which  had  dried  for  several  days.  In 
general,  algae  at  lower  stem  heights  fixed  more 
carbon  than  algae  on  upper  sections.  Light-stem 
height  and  light-site  interactions  were  not  signifi- 
cant. These  results  corroborate  studies  showing 
desiccations  is  not  always  a  severe  stress  for  interti- 
dal  algae,  similarity  of  epiphyte  algal  productivity 
to  that  of  salt  marsh  benthic  diatoms  suggests  that, 
given  adquate  substrate,  the  epiphytes  may  be  an 
important  source  of  primary  production  during 
some  seasons  of  the  year.  (Titus  -  FRC) 
W81-05882 


ON  THE  MEASUREMENT  OF  TIDAL  EX- 
CHANGES AND  GROUNDWATER  FLOW  IN 
SALT  MARSHES, 

Marine  Biological  Lab.,  Woods  Hole,  MA.  Boston 

Univ.  Marine  Program. 

I.  Valiela,  J.  M.  Teal,  S.  B.  Volkmann,  C.  M. 

Cogswell,  and  R.  A.  Harrington. 

Limnology  and  Oceanography,  Vol  25,  No  1,  p 

187-192,  January,  1980.  3  Fig,  9  Ref. 


Descriptors:  •Salt  marshes,  •Groundwater  move- 
ment, •Tidal  currents.  Nutrients,  Fluctuations, 
Water  table  fluctuations.  Tidal  marshes. 

Problems  involved  in  measuring  tidal  exchanges 
and  groundwater  flow  in  salt  marshes  are  de- 
scribed. The  first  problem  is  to  obtain  estimates  of 
nutrient  and  particulate  concentrations  by  sam- 
pling at  fairly  short  intervals  over  a  complete  tidal 
cycle.  The  sampling  cannot  be  done  just  once 
during  the  ebb  and  once  during  the  flood  stage, 
even  if  replicated.  A  more  difficult  problem  is 
proper  estimation  of  water  flow.  Ideally,  continual 
records  of  total  flux  would  be  used.  Hourly  meas- 
urements of  flow  rate  with  mechanical  flowmeters 
can  be  used  instead.  Since  the  rating  for  volume 
per  time  interval  is  always  much  larger  than  the 
concentration  term,  small  errors  in  measuring  flux 
will  lead  to  large  errors  in  estimates  of  exchanges. 
Studies  indicate  that  the  conversion  of  ground- 
water nitrate  to  reduced  compounds  by  the  salt 
marsh  is  particularly  important.  (Baker-FRC) 
W8 1-05922 


SOILS  OF  MARSHES  IN  THE  APALACHICO- 
LA,  FLORIDA  ESTUARY, 

Florida  A  and  M  Univ.,  Tallahassee. 

C.  L.  Coultas. 

Soil  Science  Society  of  America  Journal,  Vol  44, 

No  2,  p  348-353,  March/ April,  1980.  1  Fig,  4  Tab, 

22  Ref 

Descriptors:  •Marshes,  'Soil  types,  Apalachicola, 
•Florida,  Wetlands,  Estuaries,  Plants,  Ecosystems, 
•Apalachicola  River  estuary. 

Research  was  conducted  to  characterize  and  classi- 
fy the  soils  of  the  marshes  in  the  Apalachicola 
River  estuary.  These  soils  are  developing  in  deltaic 
sediments  at  the  mouth  of  the  river.  Sampling  sites 
were  selected  after  the  tidal  marshes  were  tra- 
versed in  several  places.  Major  soils  were  sampled 
with  a  bucket-type  auger.  Mineralogy  of  the  clay 
fraction  was  determined  by  X-ray  diffraction.  Cla- 
dium  jamaicense  (sawgrass)  was  the  most  common 
plant  in  this  ecosystem,  but  Juncus  roemerianus 
(needlebrush)  was  also  present.  Sulfihemists  pre- 
dominated in  the  delta  of  the  Apalachicola  River. 
In  the  eastern  part  of  the  estuary,  Sulfaquents  and 
Fluvaquents  were  common.  Sulfihemists  were  not 
saline,  but  some  Sulfaquents  and  Fluvaquents  were 
saline-alkaline.  Montmorillonite  was  the  predomi- 
nant clay-sized  mineral  and  mica  was  common  in 
the  sand  fraction.  (Baker-FRC) 
W8 1-05932 


EFFECTS  OF  TIDES  ON  MIXING  AND  SUS- 
PENDED SEDIMENT  TRANSPORT  IN  MA- 
CROTIDAL  ESTUARIES, 

Centre      Oceanologique      de      Bretagne,      Brest 

(France). 

G.  P.  Allen,  J.  C.  Salomon,  P.  Bassoullet,  Y.  Du 

Penhoat,  and  C.  De  Grandpre. 

Sedimentary  Geology,  Vol  26,  No  1/3,  p  69-90, 

April,  1980.  13  Fig,  36  Ref 

Descriptors:  •Tidal  effects,  •Estuaries,  •Sediment 
distribution.  Tides,  Neap  tides.  Spring  tides,  Sedi- 
mentology,  Atlantic  Coast,  •France. 

Numerous  studies  on  the  estuaries  on  the  French 
Atlantic  coast  are  summarized  which  have  shown 
that  in  macrotidal  estuaries,  semidiurnal  and  fort- 
nightly tidal  cycles  are  significant  parts  of  the 
hydrological  and  sedimentological  processes. 
During  the  neap-spring  tidal  cycle,  there  are  large 
variations  in  mixing  caused  by  changes  in  the  ratio 
of  river  flow  to  tidal  volume.  The  estuaries  can 
change  from  a  relatively  well  mixed  state  during 
spring  tides  to  partially  mixed  or  even  stratified 
during  neap  tides.  These  changes  in  average  tidal 
water  volume  produce  a  residual  increase  during 
the  increasing  tide  range  and  a  residual  seaward 
discharge  during  decreasing  tide  range.  This 
purely  tidal  effect  can  influence  freshwater  and 
sediment  flow  from  the  estuary.  The  semidiurnal 
tidal  cycle  alternately  erodes,  resuspends,  and  de- 
posits large  amounts  of  fine  sediments.  A  tidal 
sediment  trap  seems  to  be  created  by  upstream 
transport  of  suspended  sediments  caused  by  the 
ebb-flood  asymmetry  of  the  shoaling  tidal  wave. 
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Thus,  neap-spring  tides  control  sedimentation  and 
seaward    escape    of   suspended    sediment,    while 
spring  tides  cause  large-scale  erosion  and  resuspen- 
sion.(Small-FRC) 
W8 1-05933 


BIOSEDIMENTOLOGICAL  ZONATION  OF 
BOUNDARY  BAY  TIDAL  FLATS,  FRASER 
RIVER  DELTA,  BRITISH  COLUMBIA, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
logical Sciences. 

D.  D.  Swinbanks,  and  J.  W.  Murray. 
Sedimentology,  Vol  28,  No  2,  p  201-237,  April, 
1981.22Fig,  5Tab,  73Ref. 

Descriptors:  *Tidal  flats,  'Sediment  grading, 
•Benthic  fauna,  Fraser  River  Delta,  'British  Co- 
lumbia, Deltas,  Algae,  Eelgrass,  Aquatic  plants. 
Aquatic  animals.  Shrimp,  Invertebrates,  Sand 
waves.  Zones,  Bioindicators. 

The  Boundary  Bay  tidal  flats  of  the  Fraser  Delta 
have  little  variation  in  sediment  grain  size,  consist- 
ing of  fine  to  very  fine  and  well  to  very  well  sorted 
sands.  Therefore,  it  is  possible  to  study  the  causal 
relationships  between  floral  and  faunal  zonation 
without  complications  from  sediment  grain  size 
variability.  Five  floral  zones  were  distinguished. 
The  farthest  inland  zone,  the  salt  marsh,  has  a 
maximum  duration  of  continuous  exposure  of  12  to 
40  days.  The  algal  mat  is  continuously  exposed  for 
1  to  2  day  periods;  the  eelgrass  zone,  from  0.5  to 
0.8  days.  The  upper  and  lower  sand  wave  zones 
are  shoreward  and  seaward,  respectively,  of  the 
eelgrass  zone.  Macrofaunal  organisms  surveyed 
over  two  transects  showed  definite  restrictions  in 
habitat  according  to  time  of  exposure  to  water. 
Callianassa  califomiensis,  a  thalassinidean  shrimp 
which  excavates  unlined  temporary  feeding  bur- 
rows, extends  to  a  level  just  below  mean  higher 
high  water  where  maximum  continuous  exposure 
rises  abruptly  from  4  to  9  days.  Upogebia  pugest- 
tensis,  another  thalassinidean  shrimp,  which  builds 
mud-lined  permanent  dwelling  burrows,  is  restrict- 
ed to  below  mean  sea  level,  where  continuous 
exposure  does  not  exceed  0.5  days.  This  paper 
concludes  that  tidal  exposure  is  a  fundamental 
factor  in  organisms  distribution  in  tidal  flats. 
(Cassar-FRC) 
W81-05934 


EFFECTS  OF  SEASONAL  CHANGES  ON  THE 
SEDIMENTARY  REGIME  OF  A  SUBARCTIC 
ESTUARY,  RUPERT  BAY  (CANADA), 

McGill  Univ.,  Montreal  (Quebec).  Marine  Sciences 

Centre. 

B.  D'Anglejan. 

Sedimentary  Geology,  Vol  26,  No  1/3,  p  51-68, 

April,  1980.  10  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Estuaries,  'Sediment  transport, 
'Seasonal  variation.  Clays,  Tidal  effects.  Ice  cover. 
Deposition,  'Sedimentation,  'Rupert  Bay,  Canada. 

Sediment  transport  and  deposition  in  Rupert  Bay, 
Canada,  are  influenced  by  strong  seasonal  fluctu- 
ation in  climate.  The  875  sq  km  estuarine  embay- 
ment  opens  into  the  James  Bay  south  of  Hudson 
Bay,  Canada.  It  has  a  continuous  ice  cover  for 
nearly  six  months,  with  a  rapid  breakup  and  spring 
discharges  which  are  as  much  as  sixteen  times  the 
yearly  minima.  Three  large  rivers  discharge  a  com- 
bined total  of  2350  cu  m/sec  into  the  James  Bay, 
and  provide  the  main  source  of  the  poorly  sorted 
silty  clays  which  form  the  present  deposits.  During 
the  open  season,  there  is  high  turbidity  with  a 
pronounced  streakiness  in  the  flow  direction  .ind 
stable  fronts  at  the  boundaries  of  the  river  plumes. 
Deposition  is  hindered  by  tidal  and  wind  turbu- 
lence. Seaward  tidal  flushing  of  the  river  sediments 
takes  place.  When  the  estuary  is  under  ice-cover, 
there  is  a  pronounced  decrease  in  suspended  sedi- 
ment, which  indicates  that  settling  occurs  under 
the  ice-cover.  The  winter  deposits  are,  for  the  most 
part,  returned  to  the  water  column  in  the  spring. 
Measurements  of  the  Cs-137  activity  in  the  surface 
deposits  confirmed  low  current  depositional  rates. 
(Small-FRC) 
W81-05935 


USE  OF  THE  EQUATIONS  OF  CHEMICAL  KI- 
NETICS TO  ASSESS  THE  EFFECT  OF  THE 
CONCENTRATIONS  OF  DISSLVED  OXYGEN 
ON  THE  RATE  OF  ITS  UPTAKE  BY  MICRO- 
ORGANISMS IN  NATURAL  WATER, 
State  Oceanographic  Inst.,  Moscow  (USSR). 
A.  V.  Leonov. 

Hydrobiological  Journal,  Vol  16,  No  1,  p  59-65, 
1980.  3  Fig,  2  Tab,  22  Ref 

Descriptors:  'Microorganisms,  'Oxygen  demand, 
'Biological  oxygen  demand.  Adenosine  triphos- 
phate. Kinetics,  Sea  water,  Metabolism,  Absorp- 
tion, Dissolved  oxygen. 

The  effect  of  the  initial  content  of  oxygen  dis- 
solved in  water  on  the  rate  of  biochemical  oxygen 
demand  (BOD)  is  considered.  When  there  is  an 
appreciable  reduction  of  oxygen  content  in  the 
water,  the  respiratory  regime  of  microorganisms  is 
governed  by  the  physiological  and  biochemical 
reconstruction  of  their  internal  structures.  When 
dissolved  oxygen  concentration  is  low,  regulators 
of  respiration  form  and  accumulate  in  the  cells,  and 
their  content  reaches  a  maximum  at  some  low 
oxygen  concentration.  The  content  of  all  cytoch- 
romes in  the  bacterial  cell  declines  on  transition  to 
anaerobic  conditions.  Alteration  in  the  rate  of 
oxygen  demand  relative  to  its  content  is  directly 
connected  with  the  end  stage  of  ATP  synthesis.  At 
low  dissolved  oxygen  concentrations,  the  sub- 
strates present  in  the  water  play  an  appreciable 
part  in  the  formation  of  energy  resources  by  bio- 
logical objects.  However,  no  effect  of  oxygen  con- 
tent on  the  rate  of  oxygen  demand  is  noted  when 
use  is  made  of  water  stored  under  laboratory  con- 
ditions in  which  the  reserve  of  natural  organic 
matter  has  been  exhausted.  The  enrichment  of  such 
water  with  organic  compounds,  reflects  only  the 
effect  of  the  substrate  concerned  on  the  system  as  a 
whole,  resulting  in  the  formation  of  ocrresponding 
rates  of  oxygen  demand.  (Baker-FRC) 
W81-05967 


CONTEMPORARY  ACCUMULATION  OF 
MARINE  SAND  IN  A  MACROTIDAL  ESTU- 
ARY, SOUTHWEST  WALES, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Geology. 

C.  F.  Jago. 

Sedimentary  Geology,  Vol  26,  No  1/3,  p  21-49. 

April,  1980.  18  Fig,  37  Ref. 

Descriptors:  'Estuaries,  'Sediment  transport, 
'Deposition,  Sands,  Sedimentation,  Marine  envi- 
ronment. Tidal  effects.  Accumulation,  Taf  estuary, 
'Carmarthen  Bay,  Wales. 

Accumulation  of  marine  sand  in  the  Taf  estuary, 
Carmarthen  Bay,  southwest  Wales,  was  studied. 
The  macrotidal  estuary's  sand  budget  over  a  ten- 
year  period  shows  that  sand  is  accumulating  at  a 
mean  vertical  rate  of  0.13  m  or  more  per  year.  This 
rise  in  sand  level  is  two  orders  of  magnitude  great- 
er than  the  current  rise  of  sea  level.  Analysis  of  the 
sand  indicates  that  it  is  of  marine  origin,  and  the 
rate  of  accumulation  indicates  that  it  is  deposited 
by  westerly  moving  waves  from  the  bay.  Within 
the  estuary,  the  tide  is  markedly  asymmetrical;  the 
flood  is  shorter  than  the  ebb.  A  spring  tide  must 
rise  2  m  from  low  water  ebb  to  enter  the  partially 
sand-filled  estuary.  Generally,  the  tide  pours  in 
quickly.  Fast  ebb  currents  develop  when  the  river 
is  high.  Circulation  varies  from  moderately  strati- 
fied to  well-mixed.  Storm  waves  from  the  Atlantic 
are  pushing  sand  into  the  estuary  from  Carmarthen 
Bay.  This  accumulating  sand  causes  the  unusual 
estuarine  dynamics.  (Small-FRC) 
W81-06032 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


APPARATUS  FOR  DESALINATION  AND  PU- 
RIFICATION OF  WATER  BY  REVERSE  OS- 
MOSIS AND  ULTRAFILTRATION, 


Gesellschaft  fuer  Kernenergieverwertung  in 
Schiffbau  und  Schiffahrt  m.b.H.,  Geesthacht  (Ger- 
many, F.R.).  (Assignee). 
H.  Timm,  S.  Fries,  and  A.  Wenzlaff 
U.S.  Patent  No  4,228,014,  9  p,  6  Fig,  6  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  2,  p  685.  October  14,  1980. 

Descriptors:  'Patents,  'Desalination,  'Separation 
techniques.  Water  purification,  'Reverse  osmosis, 
Filtration,  Membranes,  Desalination  apparatus. 

An  apparatus  for  the  desalination  and  purification 
of  water  by  reverse  osmosis  and  ultrafiltration 
includes  dish-like  carrier  plates  and  water  guide 
plates  held  between  two  end  plates  and  alternately 
stacked  one  above  the  other.  The  apparatus  also 
includes  annular  diaphragms  which  lie  between 
respective  carrier  plates  and  guide  plates  and  are 
each  backed  by  a  filter  layer,  so  that  in  use  untreat- 
ed water  flows  over  the  diaphragms  in  the  radial 
direction  on  the  side  opposite  the  filter  layer,  and 
permeate  or  water  suitable  for  industrial  use  is 
drawn  off  at  the  side  backed  by  the  filter  layer. 
The  stack  of  end  plates,  carrier  plates,  and  guide 
plate  is  clamped  or  held  together  at  the  periphery 
and  has  a  continuous  central  aperture  for  the  intro- 
duction of  the  untreated  water.  The  carrier  plates 
sealing  engage  one  another  by  means  of  thickened 
marginal  portions  lying  radially  beyond  the  edges 
of  the  guide  plates.  The  marginal  portions  have 
continuous  bores  which  are  aligned  with  one  an- 
other and  with  bores  in  the  end  plates,  and  provide 
an  outlet  for  the  permeate.  (Sinha-OEIS) 
W81-05788 


WASTE  HEAT  RECOVERY  CYCLE  FOR  PRO- 
DUCING POWER  AND  FRESH  WATER, 

Biphase  Energy  Systems,  Inc.,  Santa  Monica,  CA. 

(Assignee). 

W.  E.  Amend,  and  W.  R.  Studhalter. 

U.S.  Patent  No  4,227,373,  9  p,  8  Fig,  5  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  2,  p  471.  October  14,  1980. 

Descriptors:  'Patents,  'Desalination,  'Desalination 
processes,  'Separation  techniques.  Condensation, 
Brine,  Energy,  Waste  heat  utilization. 

Steam  is  produced  from  aqueous  brine,  by  a  proc- 
ess that  employs  hot  fluid,  nozzles,  and  rotary 
separators.  Process  steps  include:  (a)  transferring 
heat  from  the  hot  fluid  to  the  brine,  (b)  passing  the 
heated  brine  in  pressurized  state  to  the  nozzles  to 
flow  through,  and  expanding  the  flow  to  form 
steam  and  liquid  droplets,  and  (c)  causing  the  ex- 
panded flow  to  rotate  the  rotary  separator  for 
forming  a  layer  of  brine  on  the  separator  and 
accompanied  by  steam  separation  for  subsequent 
removal.  The  liquid  from  the  rotating  layer  and/or 
the  separated  steam  may  be  used  to  drive  turbines; 
the  hot  fluid  may  comprise  combustion  products 
from  a  combustion  source;  and  several  stages  of 
separators  may  be  employed.  (Sinha-OEIS) 
W8 1-05796 


3C.  Use  Of  Water  Of  Impaired 
Quality 


HYDROGEOLOGY,  ESTIMATED  IMPACT, 
AND  REGIONAL  WELL  MONITORING  OF 
EFFECTS  OF  SUBSURFACE  WASTEWATER 
INJECTION,  TAMPA  BAY  AREA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-05729 


PRODUCTION  OF  NON-FOOD-CHAIN  CROPS 
WITH  SEWAGE  SLUDGE, 

PEER  Consultants,  Inc.,  Rockville,  MD. 
For  primary  bibliographic  entry  see  Field  5E. 

W8I-05759 


WATER     RE-USE     PLAN      ADVANCES     IN 
NORTHGLENN, 

BioCycle,  Vol  22,  No  2,  p  30-31,  March/ April, 
1981. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3C — Use  Of  Water  Of  Impaired  Quality 


Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion. Water  use.  Irrigation,  Agriculture,  Drinking 
water,  Aerated  lagoons.  Planning,  Water  demand. 

A  water  reuse  plan  was  devised  for  the  City  of 
Northglenn,  Colorado  in  the  1970's  when  that  city 
faced  a  water  shortage.  An  agreement  was  worked 
out  with  a  local  formers'  irrigation  company. 
Under  the  plan  water  from  Standley  Lake  would 
no  longer  flow  directly  to  the  farmers,  but  would 
first  be  piped  to  Northglenn  for  municipal  use  and 
then  recycled  for  agricultural  use.  Stormwater  and 
waste  water  would  be  collected,  treated,  stored 
and  given  back  to  the  farmers  for  irrigation  pur- 
poses. About  60%  of  the  water  borrowed  from  the 
farmers'  irrigation  company  could  be  returned  in 
this  manner,  while  the  other  40%  would  be  ob- 
tained from  deep  wells  and  storm  runoff.  The 
farmers'  company  would  be  paid  10%  interest, 
payable  in  water,  not  money,  for  this  agreement. 
To  treat  the  water  that  was  to  be  applied  on  the 
farm  land,  Northglenn  agreed  to  build  a  waste 
water  treatment  facility  using  aerated  Igoons  to 
bring  the  water  to  better  than  secondary  treatment 
levels.  After  treatment  the  water  will  be  pumped 
to  winter  storage  reservoirs  until  the  farmers  need 
it.  (Baker-FRC) 
W8 1-05862 


IRRIGATING  WITH  LANDFILL  LEACHATE, 

Idaho  Univ.,  Sandpoint.  Dept.  of  Plant  Physiol- 
ogy 

H.  A.  Menser. 

BioCycle,  Vol  22,  No  2,  p  39-41,  March/April, 
1981.  3  Tab,  16  Ref 

Descriptors:  'Irrigation,  'Landfills,  'Leachates, 
Sanitary  landfills,  Waste  water.  Percolation,  Waste 
water  treatment.  Spray  irrigation,  Plant  growth. 
Land  disposal,  'Impaired  water  use. 

Results  of  exploratory  greenhouse  tests  are  report- 
ed which  evaluated  the  use  of  leachate  as  a  poten- 
tial source  of  plant  nutrients.  A  principal  objective 
was  to  study  leachate-tolerance  thresholds  in  sand 
culture  and  to  determine  whether  leachate  stimu- 
lated or  inhibited  plant  growth.  Soybean  seeds 
were  planted  in  nine  11.5  cm  plactic  pots  contain- 
ing washed  fine  sand.  Pots  were  placed  above 
leachate  and  nutrient  solutions.  The  lower  pans  of 
the  pots  were  submerged  in  the  solutions  for  1  to  2 
hr  twice  daily.  Roots  were  aerated  by  allowing  the 
solution  to  drain  from  the  pot.  It  was  determined 
that  sanitary  landfill  leachate,  a  waste  product  of 
land  disposal  of  solid  waste  and  a  potential  envi- 
ronmental hazard,  contains  significant  amounts  of 
the  nutrients  needed  for  ideal  plant  growth.  A 
modified  hydroponic  cultural  system  using  lea- 
chate dilutions  as  a  source  of  recycled  nutrients 
apparently  will  not  succeed  unless  excessive  and 
unbalanced  levels  of  micronutrients  can  be  proper- 
ly regulated.  Hydroponic  systems  for  recycling 
leachate  through  vegetation  would  require  aer- 
ation or  other  means  of  stabilizing  or  complexing 
adverse  factors  that  inhibit  plant  groth.  (Baker- 
FRC) 
W8 1-05863 


THE     PRODUCnVITY     OF     PIS'HA     STRA- 
TIOTES  L.  IN  A  EUTROPHIC  LAKE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06007 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


STATE-OF-THE-ART  SUMMARY  OF  INCEN- 
TIVES FOR  RESIDENTLVL  WATt.t  CONSER- 
VATION, 

National  Bureau  of  Standards,  Washington,  DC. 
National  Engineering  Lab. 
J.  Elder. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8I- 115958, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Report  NBSIR  80-2119,  October,  1980.  37  p,  3 
Tab,  84  Ref 


Descriptors:  'Water  conservation,  'Domestic 
water,  'Consumer  information,  'Pricing,  Atti- 
tudes, Education,  Water  shortage.  Water  metering, 
Economic  aspects. 

Water  conservation  programs  are  being  discussed 
and  implemented  throughout  the  country.  It  ap- 
pears, however,  that  unless  there  is  a  water  crisis, 
these  programs  have  little  effect  on  domestic  con- 
sumption. Two  general  motivations  for  individuals 
to  save  water  are  the  conservation  ethic  concern- 
ing the  use  of  natural  resources,  and  financial  in- 
centives. Consumer  education  and  information 
programs  generally  focus  on  encouraging  a  conser- 
vation ethic.  Consumer  programs  encourage  water 
conservation  by  providing  material  on  water  con- 
servation devices  and  tips  on  water  conservation 
practices.  Feedback  techniques  and  rate  structures 
rely  to  a  large  extent  on  financial  incentives  to 
encourage  conservation.  Utilities,  government 
agencies,  and  consumer  groups  face  a  difficult 
problem  in  motivating  individuals  to  conserve 
water  when  there  is  not  an  immediate  crisis.  Stud- 
ies have  shown  that  the  installation  of  individual 
water  meters  reduces  residential  consumption,  and 
it  may  be  possible  to  use  the  water  meter  as  a 
feedback  device.  Pricing  systems,  such  as  increas- 
ing block  rate,  and  peak  load  or  seasonal  rates,  are 
possible  methods  of  encouraging  conservation,  but 
they  have  not  yet  been  fully  tested.  (Moore-SRC) 
W8 1-05740 


WATER  CONSERVATION  TECHNIQUES  AND 
EXPERIENCES, 

Massachusetts  Water  and  Sewer  Commission, 
Boston. 

J.  P.  Sullivan  Jr. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  1,  p  52-54,  March,  1980. 

Descriptors:  'Water  conservation,  'Water  meter- 
ing, 'Leakage,  Water  rates.  Conservation,  Munici- 
pal water,  Surveys,  Water  distribution,  'Boston, 
Massachusetts. 

The  experiences  of  the  City  of  Boston  in  its  efforts 
to  conserve  water  and  reduce  its  percentage  of 
unaccounted-for  water  are  presented.  To  reduce 
unaccounted-for  water,  the  city  increased  its  rate 
of  industrial  water  meter  replacement  and  up- 
graded its  method  for  leakage  detection.  To  en- 
courage water  conservation,  fiat  rate  billing  was 
established,  which  increased  small  users'  bills  by 
16.6%  and  largest  users'  bills  by  as  much  as  90%. 
Also,  the  City  of  Boston  is  now  billed  for  water 
used  by  city  departments.  These  steps  remind  users 
that  water  is  not  cheap  and  plentiful.  New  auto- 
matic meters  are  being  installed,  and  a  meter  test- 
ing program  has  been  initiated.  Consumption 
dropped  from  150  MGD  in  1975  to  146  MGD  in 
1976.  Total  percent  of  accounted-for  water  is  57%. 
Tlie  percentage  of  accounted-for  water  is  increas- 
ing and  should  continue  to  do  so  with  increased 
metering  and  leakage  surveys.  (Small-FRC) 
W8 1-05826 


CONSERVATION  OF  WATER  WITH  REFER- 
ENCE TO  THE  INTERNATIONAL  WATER 
SUPPLY  AND  SANITATION  DECADE, 

National     Environmental    Engineering    Research 

Inst.,  Nagpur  (India). 

V.  Raman. 

Aqua,  No  2,  p  28-32,  1980.  2  Tab,  21  Ref 

Descriptors:  'Water  conservation,  'Water  loss, 
'Leakage,  'India,  Water  reuse.  Water  supply. 
Drinking  water,  Evaporation  control.  Seepage 
control,  Domestic  water.  Irrigation  water,  Water 
quality.  Water  pollution  control,  Pipes,  Water  dis- 
tribution. Water  treatment  facilities.  Water  supply 
systems.  Canals,  Reservoirs,  Wastewater  renova- 
tion. 

Proper  management  of  domestic  water  supply  sys- 
tems in  India  with  respect  to  quality  and  quantity  is 
discussed  in  reference  to  the  objectives  of  the 
International  Water  Supply  and  Sanitation  Decade. 
Wastage  often  amounts  to  30-40%  of  the  flow  in 
the  system.  Leakage  can  occur  at  many  places- 
storage  facilities,  pipes  and  joints,  excessive  con- 
sumption, etc.  Proper  maintenance  can  reduce  this 


wastage  and  improve  water  quality.  A  table  shows 
the  percentage  reductions  in  waste  flow  (41  to 
94%)  produced  by  control  programs  in  seven 
Indian  cities.  Backwashing  filters  in  treatment 
plants  are  another  source  of  waste,  and  careful 
control  of  this  process  can  keep  wastage  to  5%. 
Reservoirs  and  canals,  which  lose  water  by  evapo- 
ration and  seepage,  can  be  made  to  retain  more 
water  by  covering  surfaces  with  cetyl  alcohol  and 
other  evaporation  barriers  and  by  lining  the  struc- 
tures with  plastic  or  cement.  Water  conservation  in 
the  home  may  include  tubs,  toilets,  and  showers 
with  reduced  capacity  and  flow  and  reducing  the 
number  of  taps  per  household.  However,  conserva- 
tion measures  should  not  adversely  affect  public 
health.  Water,  particularly  domestic  wastewater 
effiuent,  can  be  reused  for  irrigation  and  industry. 
(Cassar-FRC) 
W8 1-06039 


3E.  Conservation  In  Industry 


STUDY  FAVORS  OXYGEN  BLEACHING 
OVER  BIOLOGICAL  TREATMENT  PLANT, 

L.  Almberg,  A.  Jamieson,  and  S.  Waldestam. 
Canadian  Pulp  and  paper  Industry,  Vol.  33,  No.  1, 
p  26-27,  29-30,  January,  1980.  4  Fig,  6  Tab,  4  Ref. 

Descriptors:  'Pulp  and  paper  industry,  'Oxygen 
bleaching.  Industrial  wastewater,  Biological  treat- 
ment. Chemical  oxygen  demand.  Water  pollution 
control. 

A  survey  of  the  economics  of  pollution  abatement 
in  kraft  pulp  mills  compared  oxygen  bleaching  and 
biological  treatment  processes  specifically  consid- 
ering investments  of  about  $7.5  million.  Using 
oxygen  bleaching  as  a  means  of  reducing  water 
pollution  involves  integration  of  the  oxygen  stage 
into  the  washing  system  for  unbleached  pulp.  This 
process  permits  recycling  of  the  dissolved  lignin  to 
the  mill's  normal  recovery  system  and  significantly 
reduces  the  demand  for  bleached  chemicals.  Com- 
pared with  biological  wastewater  treatment  proc- 
esses, installation  of  an  oxygen  stage  requires  less 
capital,  makes  the  mill  less  dependent  on  energy 
price  and  availability,  and  offers  greater  reductions 
in  chemical  oxygen  demand,  color,  and  chlorinat- 
ed-lignin  quantities.  In  addition,  the  addition  of  the 
oxygen  bleached  process  results  in  a  reduction  in 
total  running  costs  by  reducing  chemical  costs, 
water  usage,  and  capital  investment  costs.  (Carroll- 
FRC) 
W81-05938 


3F.  Conservation  In  Agriculture 


MODELING  CROP  RESPONSE  FOR  ECO- 
NOMIC WATER  USE  AND  FOR  WATER  CON- 
SERVATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

A.  W.  Biere,  E.  T.  Kanemasu,  and  E.  S.  Lee. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-108473, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Project  Completion  Report,  May,  1981.  41  p,  II 
Fig,  4  Tab,  16  Ref,  2  Append.  OWRT-A-086- 
KAN(4),  14-34-0001-7036. 


Descriptors:  'Crop  yields.  Limited  irrigation.  Dy- 
namic crop  response,  'Com,  Evapotranspiration, 
Crop  growth.  Plant  growth.  Soil  water,  'Soil- 
water-plant  relationships,  'Irrigation-return  flow, 
•Crop  yields.  Energy  prices.  Pump  lift.  Given 
economic  conditions. 

A  dynamic  model  of  com  yield  response  to  daily 
available  soil  moisture  is  presented.  Using  a  priori 
information  on  dry  matter  accumulation  in  the 
plant  when  water  is  not  limiting,  and  when  using 
spline  regression,  we  estimate  the  function  of  crop 
response  to  soil  moisture  from  experimental  test 
plot  data.  Using  other  data,  we  test  the  validity  of 
the  estimated  mode.  With  the  estimated  model  we 
simulate  the  com  yields  for  various  irrigation 
schedules.  The  simulations  demonstrate  the  sensi- 
tivity of  the  model  to  the  timing  of  irrigations.  The 
dynamic  crop  response  model  is  incorporated  into 
a  dynamic  programming  model  to  obtain  the  opti- 
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mal  irrigation  schedule.  As  economic  conditions 
change,  the  optimal  schedule  changes.  The  optimal 
schedules  (number  and  time  or  irrigations)  under 
various  price  and  cost  conditions  are  obtained.  The 
effects  of  pumping  lift  and  energy  prices  on  the 
optimal  schedule  and  the  returns  to  irrigation  are 
examined. 
W8 1-05703 


BRJRIGATION  SYSTEM  AND  FLUID  DISPER- 
SION NOZZLE, 

Eaton  Corp.,  Cleveland,  OH.  (Assignee). 

J.  P.  Vamer. 

U.S.  Patent  No  4,228,956,  6  p,  6  Fig,  6  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  3,  p  1009-1010.  October  21,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'sprin- 
kler irrigation,  'Application  equipment.  Nozzles, 
Irrigation  efficiency.  Irrigation  practices,  Flow 
control. 

A  substantially  uniform  water  distribution  pattern 
is  achieved  without  the  need  for  additional  struc- 
tural elements  external  to  the  sprinkler  nozzle  for 
breaking  up  the  flow  stream.  Radially  inwardly 
projecting  lugs  located  on  the  outer  periphery  of 
the  sprinkler  nozzle  orifice  serve  to  deflect  a  por- 
tion of  the  water  stream,  thus  permitting  a  signifi- 
cant amount  of  water  to  be  uniformly  dispersed 
along  the  entire  length  of  the  water  stream.  A 
further  feature  includes  the  utilization  of  a  resilient 
flow  control  element  which  limits  the  flow  rate 
through  the  sprinkler  nozzle  to  a  predetermined 
magnitude  and  controls  the  diameter  of  the  resul- 
tant flow  stream  within  a  predetermined  range. 
The  flow  control  element  permits  the  deflecting 
lugs  to  uniformly  disperse  fluid  flow  over  a  range 
of  varying  supply  pressures.  The  invention  is  also 
embodied  as  a  sprinkler  irrigation  system  which 
incorporates  the  features  of  the  fluid  dispersion 
nozzle.  The  impulse  arm  and  its  associated  hard- 
ware are  replaced  by  a  far  simpler  water  turbine 
drive  mounted  directly  within  the  sprinkler  head 
member.  (Sinha-OEIS) 
W81-05786 


SAFETY  DEVICE  FOR  MOBILE  IRRIGATION 
ASSEMBLIES, 

L.  F.  Petersen. 

U.S.  Patent  No  4,228,955,  5  p,  4  Fig,  5  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  3,  p  1009.  October  21,  1980. 

Descriptors:  'Patents,  'Irrigation  systems,  'Irriga- 
tion operation  and  maintenance.  Irrigation  efficien- 
cy, Automatic  control.  Safety,  Application  equip- 
ment. 

An  object  of  the  present  invention  is  the  provision 
of  a  mobile  irrigation  safety  device  which  is  simple 
to  manufacture  and  install,  and  which  provides  a 
positive  stopping  control  over  the  irrigator.  The 
safety  device,  which  is  operable  by  contact  with  a 
separate  ground  engaging  means,  stops  the  move- 
ment of  the  irrigator  when  it  approaches  within  a 
predetermined  distance  of  an  obstruction.  The 
device  permits  the  operator  of  a  mobile  irrigator  to 
allow  the  system  to  run  unattended  without  fear  of 
the  irrigator  deviation  from  a  predetermined  arc 
segment  and  will  allow  the  irrigator  to  travel  in 
either  a  clockwise  or  counterclockwise  direction 
for  a  predetermined  distance.  (Sinha-OEIS) 
W81-05787 


CENTER  PIVOT  IRRIGATION  SYSTEM 
HAVING  APPARATUS  FOR  IRRIGATING 
CORNERS, 

Lockwood  Corp.,  Gering,  NE.  (Assignee). 

H.  L.  Holloway,  and  E.  M.  Norum,  Jr. 

U.S.  Patent  No  4,227,648,  15  p,  7  Fig,  2  Tab,  15 

Ref;  Official  Gazette  of  the  United  States  Patent 

Office,  Vol  999,  No  2,  p  568.  October  14,  1980. 

Descriptors:  'Patents,  'Irrigation,  'Irrigation  sys- 
tems, 'Sprinkler  irrigation,  'Control  systems. 
Automatic  control,  electronic  equipment.  Irriga- 
tion efficiency.   Application  equipment.   Nozzles. 

A  center  pivot  irrigation  system  has  first  and 
second  auxiliary  nozzles,  or  end  guns,  alternately 


operable  for  irrigating  substantial  portions  of 
comer  regions.  The  system  includes  a  main  pipe- 
line sprinkler  having  main  fluid  discharge  nozzles 
for  irrigating  a  central,  generally  circular  area,  and 
the  end  guns  are  connected  to  the  main  pipeline 
sprinkler  and  draw  irrigation  fluid  from  it.  When  a 
comer  is  approached,  one  of  the  end  guns  is  actu- 
ated while  maintaining  actuation  of  the  main  fluid 
discharge  nozzles.  A  short  period  of  time  thereaf- 
ter, the  second  end  gun  is  actuated,  and  the  pivotal 
rate  of  the  main  pipeline  sprinkler  is  reduced  to 
zero.  At  this  time  the  main  fluid  discharge  nozzles 
and  the  first  end  gun  are  closed,  thereby  providing 
all  of  the  fluid  from  the  main  pipeline  sprinkler  to 
the  operating  end  gun.  After  a  predetermined  time 
period,  the  second  end  gun  is  inactivated,  the  first 
gun  and  the  main  nozzles  are  reactivated,  and  the 
system  is  pivoted  to  a  new  orientation.  After  sever- 
al such  sequences  and  the  comer  has  been  passed, 
only  the  main  nozzles  are  actuated  until  another 
comer  is  approached.  Timers  are  provided  for 
determining  the  duration  of  the  periods  during 
which  the  irrigation  fluid  is  being  discharged 
through  the  various  nozzles,  thereby  allowing  ef- 
fective control  of  the  amount  of  irrigation  fluid 
discharged.  (Sinha-OEIS) 
W8 1-05795 


WELL-EFFICIENCY        PROJECT        YIELDS 
ENERGY-SAVING  DATA, 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-05883 


SPRINKLERIRRIGATION  RAISES  YIELDS  - 
AND  COSTS  -  OF  IMPERIAL  VALLEY  AL- 
FALFA, 

Science  and  Education  Administration,  Brawley, 
CA. 

R.  W.  Hagemann,  and  C.  F.  Ehlig. 
California  Agriculture,  Vol.  34,  No.  1,  p  8-9,  Janu- 
ary, 1980.  1  Tab. 

Descriptors;  'Sprinkler  irrigation,  'Costs,  'Alfalfa, 
Crop  yield.  Irrigation,  Crop  production.  Flood 
irrigation,  'Imperial  Valley,  California. 

Yield  and  cost  were  compared  for  sideroll-sprin- 
kler  and  border-flood  irrigation  systems  in  tests 
conducted  at  a  farmer-operated  alfalfa  field.  Water 
applications  and  hay  yields  were  measured  be- 
tween November  1976  and  April  1978.  Costs  of 
laobr,  electricity,  and  custom  harvest  were  record- 
ed. Sprinkler  irrigation  has  a  yield  advantage  of 
one  ton/acre  and  a  water  saving  of  one  acre-foot/ 
acre,  but  these  advantages  were  offset  by  higher 
costs.  Net  profit  was  much  higher  for  border  flood 
irrigation  than  for  operator  owned  sideroU  sprin- 
klers, and  rented  sprinklers  were  not  at  all  profit- 
able, soil  salinity  and  phosphorus  content  were 
similar  under  both  irrigation  systems.  Further 
study  is  needed  to  determine  whether  yield  differ- 
ences will  continue  and  to  determine  possible  dif- 
ferences in  stand  life,  root  and  foliar  disease,  and 
hay  quality  as  a  function  of  irrigation  method. 
(Small  -  FRC) 
W81-05885 


WATER  DISTRIBUTION  UNIFORMITY  OF 
UNDERTREE  SPRINKLERS  IN  HIGH  DENSI- 
TY ORCHARDS, 

Department  of  Agriculture,  Summerland  (British 
Columbia).  Research  Station. 
P.  Parchomchuk,  and  D.  S.  Stevenson. 
Transactions  of  the  ASAE,  Vol  23,  No  1,  p  88-91. 
January /February,  1980.  1  Fig,  6  Tab,  4  Ref. 

Descriptors:  'Orchards,  'Sprinkler  irrigation.  Irri- 
gation, Irrigation  efficiency.  Sprinklers,  Sprinkling, 
Nozzles,  Water  distribution. 

Water  distribution  uniformity  of  solid  set  undertree 
sprinklers  in  high  density  hedgerow  orchard  plant- 
ings was  investigated.  Uniformities  of  four  com- 
monly used  undertree  orchard  sprinklers  in  3.7, 
4.6,  and  5.5  meter  row  spacings  were  measured  for 
several  sprinkler  spacings  and  nozzle  angles.  These 
were  compared  with  uniformities  measured  in  an 
open  area  where  there  was  no  nozzle  stream  inter- 
ference. Interception  of  the  nozzle  stream  by  tree 
foliage  resulted  in  heavier  precipitation   beneath 


trees  than  in  the  area  between  tree  rows.  Uniform- 
ity coefficient  in  the  area  along  tree  rows  was  up 
to  27%  higher  than  overall  uniformity  in  the  basic 
pattern  area.  Triangle  sprinkler  arrangements  gave 
better  uniformity  than  an  equivalent  rectangular 
pattern.  Except  at  very  close  tree  row  spacing, 
uniformity  in  the  area  along  tree  rows  was  equiva- 
lent to  that  of  unimpeded  sprinklers.  Sprinkler 
spacing  was  not  critical  so  long  as  a  certain  dis- 
tance was  not  exceeded.  Uniformity  decreased  as 
nozzle  angle  increased.  With  proper  selection  of 
nozzle  angle  and  sprinkler  spacing,  only  areas 
along  tree  rows  could  be  selectively  irrigated  to 
conserve  water.  (Baker-FRC) 
W81-05914 


MATHEMATICAL  MODEL  OF  BORDER  IRRI- 
GATION, 

Harza  Engineering  Co.,  Chicago,  IL. 
D.  W.  Fonken,  T.  Carmody,  E.  M.  Laursen,  and 
D.  D.  Fangmeier. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  America  Society  of  Civil  Engi- 
neers, Vol  106,  No  IR3,  p  203-220,  September, 
1980.  5  Fig,  2  Tab,  12  Ref. 

Descriptors:  'Border  irrigation,  'Irrigation  engi- 
neering. Infiltration,  Model  studies.  Mathematical 
models.  Computers,  Hydraulics,  Hydrodynamics. 

Border  irrigation  uses  a  broad,  shallow  sheet  of 
water  flowing  between  two  dikes  from  the  upper 
end  of  the  border  to  the  lower  end.  A  complete 
hydrodynamic  model  of  all  phases  of  border  irriga- 
tion can  predict  the  rates  of  advance  and  recession 
and  the  duration  and  depth  of  infiltration  at  any 
point  in  a  border.  Through  this  model,  the  opti- 
mum combination  of  discharge  rates  and  inflow 
duration  can  be  found.  Five  major  variables  are 
used:  discharge,  infiltration,  slope,  roughness,  and 
length.  The  model  is  an  inexpensive  ($1.70  per  run) 
altemate  to  the  Bassett  and  the  Katopodes  and 
Strelkoff  models.  Equations  satisfying  the  laws  of 
conservation  of  mass  and  momentum  are  applied  to 
a  control  volume  over  a  finite  period  of  time. 
Numerical  integration  is  accomplished  by  selecting 
quantities  of  time  and  space  that  are  finite,  but 
small  enough  so  that  average  values  can  be  used  to 
represent  the  range  of  values  actually  occurring 
over  the  interval.  The  model  was  validated  using 
field  data  from  the  University  of  Arizona.  Ad- 
vance times  were  within  3-20%,  recession  times 
within  1.8-2.5%,  and  flow  depths  to  13%.  (Cassar- 
FRC) 
W81-05919 


DESIGN  OF  A  FARM  LAYOUT  FOR  IRRIGA- 
TION WITH  LIMITED  DISCHARGES, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

V.  V.  Dhruva  Narayana,  V.  D.  Kalra,  and  O.  P. 

Singh. 

Agricultural  Water  Management,  Vol  3,  No  2,  p 

143-151,  1980.  4  Fig,  2  Tab,  10  Ref. 

Descriptors:  'Irrigation  efficiency,  'Water  conser- 
vation, 'Irrigation  design.  Irrigation  water.  Math- 
ematical studies,  Infiltraton,  Soil  water,  'Irrigation 
wells.  Water  supply.  On-site  tests.  Irrigation  prac- 
tices. Field  tests,  'Small  farms,  India. 

A  study  was  conducted  at  the  Central  Soil  Salinity 
Research  Institute  of  Karnal,  India,  in  an  attempt 
to  improve  the  irrigation  efficiencies  of  small  farms 
that  use  cavity  wells  for  their  water  supply.  Such 
cavity  wells  lack  discharge  regulating  devices  to 
enhance  the  efficiency  of  irrigation.  An  irrigation 
layout  was  designed  to  provide  uniform  water 
application.  Field  determinations  were  made  of  the 
opportunity  time  at  each  point  along  the  border 
from  advance  and  recession  curves,  and  the  depth 
of  cumulative  infiltration  was  computed  from  infil- 
tration rate  curves.  Irrigation  efficiencies  were  cal- 
culated from  results  of  soil  moisture  tests  conduct- 
ed before  and  after  each  irrigation.  The  present 
method  overestimates  the  irrigation  efficiencies 
due  to  the  empirical  nature  of  the  infiltration  equa- 
tion. For  small  farms  with  discharge  of  10  liters/ 
sec  the  recommended  borders  for  irrigation  layout 
are  50-70  m  in  length  and  6-8  m  in  width.  (Geiger- 
FRC) 
W8 1-06008 
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WATER  USE  IN  LOWLAND  RICE  CULTIVA- 
TION IN  ASIA:  A  REVIEW  OF  EVAPOTRAN- 
SPIRATION, 

Govind  Ballabh  Pant  Univ.  of  Agriculture  and 
Technology,  Pantnagar  (India).  Dept.  of  Soil  Sci- 
ence. 

V.  S.  Tomar,  and  J.  C.  OToole. 
Agricultural  Water  Management,  Vol  3,  No  2,  p 
83-106.  1980.  5  Fig,  4  Tab,  22  Ref 

Descriptors:  'Literature  reviews,  'Irrigation  prac- 
tices, 'Evapotranspiration,  Crop  yield,  Evapora- 
tion, Transpiration,  Rice,  Reviews,  Crop  produc- 
tion, Model  studies.  Mathematical  studies.  Wet- 
lands, Asia. 

The  literature  on  transpiration,  evaporation  and 
the  ratio  of  actual  evapotranspiration  to  open  pan 
evaporation  (ET/EP),  along  with  the  basic  princi- 
ples which  influence  these  events  in  wetland  rice 
cultures  of  South  and  Southeast  Asia  are  reviewed. 
A  simple  model  is  proposed  to  predict  evapotran- 
spiration from  wetland  rice  based  on  available  in- 
formation from  previous  research.  Different  re- 
gions exhibit  large  variations  in  seasonal  as  well  as 
daily  total  transpiration  and  evapotranspiration 
values.  At  early  stages  of  growth,  crop  transpira- 
tion rate  is  low,  but  it  increases  almost  linearly, 
reaching  3-4  mm/day  at  the  maximum  tiller 
number  stage  and  5-7  mm/day  at  heading  time. 
Similar  patterns  occur  for  evapotranspiration,  with 
variations  occurring  with  crop  growth  stages.  Sea- 
sonal average  evapotranspiration  ranges  from  4  to 
7  mm/day,  while  the  value  of  the  crop  growth 
coefficient  factor  is  1  at  transplanting  and  1.15  at 
maximum  tiller  number  stage.  At  the  flowering 
stage,  ET/EP  is  about  1.3,  and  for  a  crop  season 
this  ratio  is  approximately  1.2.  It  is  suggested  that 
this  data  will  be  useful  in  developing  better  water 
management  practices  for  the  cultivation  of  wet- 
land rice  crops.  (Geiger-FRC) 
W8 1-06009 

4  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


PREIMPOUNDMENT  WATER  QUALITY  IN 
THE  TIOGA  RIVER  BASIN,  PENNSYLVANIA 
AND  NEW  YORK, 

Geological  Survey,  Harrisburg,  PA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-05711 


CHARACTERIZATION  OF  FLOODFLOWS 
ALONG  THE  ARKANSAS  RIVER  WITHOUT 
REGULATION  BY  PUEBLO  RESERVOIR, 
PORTLAND  TO  JOHN  MARTIN  RESERVOIR, 
SOUTHEASTERN  COLORADO, 
Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

J.  R.  Little,  and  D.  P.  Bauer. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-216632, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-97,  1981.  36  p,  11  Fig,  13  Tab,  7  Ref 

Descriptors:  'Flood  flow,  'Streamfiow  forecast- 
ing, 'Water  management,  Diversion,  Aquifer  char- 
acteristics, Surface-groundwater  relations,  Flow 
control,  'Flood  routing.  Computer  models.  Re- 
gression analysis,  'Colorado,  Arkansas  Rive,  John 
Martin  Reservoir. 

The  need  for  a  method  for  estimating  flow  charac- 
teristics of  flood  hydrographs  between  Portljmd, 
Colo.,  and  John  Martin  Reservoir  has  been  pro- 
moted with  the  construction  of  the  Pueble  Reser- 
voir. To  meet  this  need  a  procedure  was  developed 
for  predicting  fioodfiow  peaks,  traveltimes,  and 
volumes  at  any  point  along  the  Arkansas  River 
between  Portland  and  John  Martin  Reservoir  with- 
out considering  the  existing  Pueble  Reservoir  de- 


tention effects.  A  streamflow-routing  model  was 
calibrated  initially  and  then  typical  flood  simula- 
tions were  made  for  the  164.8-mile  study  reach. 
Simulations  were  completed  for  varying  magni- 
tudes of  floods  and  antecedent  streamfiow  condi- 
tions. Multiple  regression  techniques  were  then 
used  with  simulation  results  as  input  to  provide 
predictive  relationships  for  food  peak,  volume,  and 
traveltime.  Management  practices  that  may  be 
used  to  benefit  water  users  in  the  area  include 
providing  methods  for  the  distribution  and  allot- 
ment of  the  flood  waters  upstream  of  Portland  to 
different  downstream  water  users  according  to 
Colorado  water  law  and  also  under  the  Arkansas 
River  Compact.  (USGS) 
W8 1-05730 


ESTIMATING  PROBABILITIES  OF  RESER- 
VOIR STORAGE  FOR  THE  UPPER  DELA- 
WARE RIVER  BASIN, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

R.  M.  Hirsch. 

Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 

Ctr.,   Denver,   CO   80225,   Price:   $2.50  in   paper 

copy,    $3.50    in    microfiche.    Geological    Survey 

Open-File  Report  81-478,  June,  1981.  18  p,  1  Ref 

Descriptors:  'Forecasting,  'Water  supply,  'Reser- 
voirs, 'Reservoir  storage.  Drought,  Simulation 
analysis.  Model  studies,  Available  water.  Risks, 
Planning,  'Upper  Delaware  River  basin,  'New 
York  City,  Position  analysis. 

A  technique  for  estimating  conditional  probabil- 
ities of  reservoir  system  storage  is  described  and 
applied  to  the  upper  Delaware  River  Basin.  The 
results  indicate  that  there  is  a  73  percent  probabil- 
ity that  the  three  major  New  York  City  reservoirs 
(Pepacton,  Cannonsville,  and  Neversink)  would  be 
full  by  June  1,  1981,  and  only  a  9  percent  probabil- 
ity that  storage  would  return  to  the  'drought  warn- 
ing' sector  of  the  operations  curve  sometime  in  the 
next  year.  In  contrast,  if  restrictions  are  lifted  and 
there  is  an  immediate  return  to  normal  operating 
policies,  the  probability  of  the  reservoir  system 
being  full  by  June  1  is  37  percent  and  the  probabil- 
ity that  storage  would  return  to  the  'drought  warn- 
ing' sector  in  the  next  year  is  30  percent.  (USGS) 
W81-05737 


EFFECT  OF  NAVIGATION  DAMS  ON  BANKS 
OF  OHIO  RIVER, 

W.  H.  Browne. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  443- 
461,  8  Fig. 

Descriptors:  'Bank  erosion,  'Navigation,  'Locks, 
'Rivers,  'Water  level  fluctuations,  Eddies,  'Ohio 
River,  Land  use,  Stream  banks.  Flood  damage, 
Wave  wash,  Surface  runoff.  Riparian  land. 

During  the  past  10  years  numerous  complaints 
have  been  received  from  riparian  landowners 
along  the  Ohio  River  which  contend  that  construc- 
tion and  operation  of  the  modem  highlift  naviga- 
tion structures  have  accelerated  failures  of  the 
streambanks.  There  are  several  mechanisms  that 
could  be  responsible  for  bank  failures,  acting  either 
separately  or  in  various  combinations,  such  as: 
river  currents;  river  eddies;  propeller  wash; 
changes  in  land;  waves;  rapid  lowering  of  water 
surface;  piping  of  layers  of  impervious  materials; 
surface  runoff;  and  colluvial  slides.  A  bank  erosion 
study  was  initiated  to  develop  and  analyze  techni- 
cal and  historical  data  to  arrive  at  a  professional 
and  documented  conclusion  as  to  whether  raising 
the  pools  upstream  of  the  navigation  structures 
was  a  cause  of  bank  failure.  The  study  concluded 
that  bank  erosion  would  have  occurred  along  the 
Ohio  River,  including  tracts  under  litigation,  by 
natural  phenomena  without  the  construction  of 
navigational  structures  and  the  impoundment  of 
permanent  pools.  Of  these  phenomena  the  most 
significant  erosion  causative  factors  are  failure  of 
the  bank  during  and  following  wet  periods  and  the 
reworking  and  transport  of  slumpage  debris.  Sig- 
nificant erosion  conditions  and  bank  failure  follow- 


ing floods  have  been  noted  in  historic  records. 
Ohio  River  navigation  structures  have  been  con- 
structed throughout  the  past  100  years  and  condi- 
tions of  moderate  to  severe  erosion  have  been 
noted  within  all  reaches  regardless  of  the  period  of 
impoundment.  (Moore-SRC) 
W8 1-05751 


EVALUATION  OF  HYDRAULIC  GEOMETRY 
PARAMETERS  FOR  VARIOUS  LOW-FLOW 
RELEASES  DOWNSTREAM  OF  DAMS  ON  IL- 
LINOIS STREAMS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
K.  Singh. 

SWS  Contract  Report  No  251,  April,  1981.  42  p,  4 
Tab,  3  Ref 

Descriptors:  'Hydraulic  geometry.  Parameter  hy- 
drology. Flow  velocity.  Flow  duration,  'Low 
flow.  Public  waters.  Dams,  Flow  rates.  Flow  dis- 
charge. Reservoirs,  Gaging  stations.  Economic  as- 
pects, Instream  flow,  'Low-flow  augmentation, 
'Illinois,  'Reservoir  releases. 

State,  local  and  corporate  water  planning  often 
presumes  that  all  water  in  a  stream  is  potentially 
available  for  off-stream  uses;  however,  this  assump- 
tion clearly  contradicts  legislative  mandates  re- 
garding the  public  interest  in  preserving  water  for 
instream  flow  uses,  such  as  for  water  quality  and 
aquatic  organisms,  fish  and  wildlife.  The  regula- 
tory and  institutional  solutions  to  this  problem 
require  the  development  of  hydraulic  geometry 
parameters  (area  of  flow  section,  mean  flow  veloc- 
ity, top  width  of  flow  section,  and  mean  depth  of 
flow  section)  for  different  flow  releases  from  the 
reservoirs  and  the  assessment  of  economic  and 
instream-flow-need  impacts  for  various  flow  re- 
leases considered.  Criteria  considered  in  evaluating 
economic  and  other  impacts  for  mandating  a  par- 
ticular low-flow  release  from  an  impounding  reser- 
voir included  data  from  229  gaging  stations  in 
Illinois  and  eight  low-flow  release  levels.  The  hy- 
draulic geometry  relations  were  significantly  im- 
proved by  dividing  the  Sangamon  basin  into  three 
sub-basins  on  the  basis  of  flow  duration  and  by 
making  a  few  changes  in  the  equation  structure. 
Extensive  tables  are  included  that  display  values  of 
the  parameters  for  each  flow  release  at  123  gaging 
stations.  These  stations  were  chosen  after  an  evalu- 
ation process  that  eliminated  four  from  a  selection 
of  127  because  the  relevant  data  were  too  old. 
(Garrison-Omniplan) 
W8 1-05799 


LONG-MEMORY  FLOW  MODELS  IN  RESER- 
VOIR ANALYSIS:  WHAT  IS  THEIR  PRACH- 
CAL  VALUE, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

V.  Klemes,  R.  Srikanthan,  and  T.  A.  McMahon. 
Water  Resources  Research,  Vol  17,  No  3,  p  737- 
751,  June,  1981.  4  Fig,  5  Tab,  35  Ref 

Descriptors:  'Streamflow  forecasting,  'Reservoir 
storage  'Reservoir  operation,  'Model  studies.  Sto- 
chastic process,  Flow  control,  Elbe  River,  Czecho- 
slovakia, St.  Marys  River,  Ontario,  Sutistical  anal- 
ysis. Social  aspects.  Economic  aspects. 

Long-memory  stochastic  models,  developed  over 
the  past  15  years  to  improve  reservoir  analyses, 
offered  little  advantage  over  short-memory  models 
in  applications  to  two  rivers,  the  Elbe  in  Czecho- 
slovakia and  St.  Marys,  Sault  Ste.  Marie,  Ontario. 
The  reduction  of  the  safety  factor  due  to  use  of  the 
long-memory  model  was  small  compared  with  the 
accuracy  of  measurement  of  the  socioeconomic 
impact  of  reliability  changes  and  with  the  accuracy 
of  estimating  the  reliability  itself  on  the  basis  of 
available  streamflow  records,  for  economically  rel- 
evant lengths  of  reservoir  operation  periods.  Thus 
replacement  of  short-memory  models  is  unjustified. 
(Cassar-FRC) 
W8 1-05822 


STORMWATER  DETENTION  BASIN  SIZING, 

MHM  Inc.,  Marysville,  CA. 

For  primary  bibliographic  entry  see  Field  2E. 

W81-05895 
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MODEL  FOR  THE  OPTIMAL  PLANNING  OF 
STRUCTURAL  FLOOD  CONTROL  SYSTEMS, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

J.  S.  Windsor. 

Water  Resources  Research,  Vol  17,  No  2,  p  289- 

292,  April,  1981.  2  Fig,  5  Ref 

Descriptors:  •Flood  control,  'Model  studies, 
Mathematical  models.  Flood  protection.  Flood- 
proofing,  Computers,  Planning,   'Design  criteria. 

A  method  is  proposed  for  the  planning  and  design 
of  composite  multiunit  flood  control  structures, 
where  the  objective  is  to  minimize  total  system 
cost.  The  method  of  solution  involves  modifica- 
tions of  linear  programming  known  as  separable 
and  mixed  integer  programming.  These  techniques 
treat  the  system  as  an  integrated  unit  and  have  the 
advantage  of  being  able  to  cope  with  nonlinear, 
discontinuous,  and  discrete  cost  functions  that  may 
arise  in  practical  situations.  The  feasibility  of  the 
method  enables  a  large  number  of  alternative  con- 
figurations to  be  considered  simultaneously,  even 
though  they  may  be  at  different  stages  of  planning. 
A  variety  of  criteria  and  basic  input  data  can  also 
be  examined  with  relatively  simple  adjustments  in 
the  program.  (Baker-FRC) 
W8 1-05952 


RIPARIAN  MANAGEMENT:  A  FLOOD  CON- 
TROL PERSPECTIVE, 

Arizona  State  Univ.,  Tempe.  Dept.  of  Geography. 
W.  L.  Graf. 

Journal  of  Soil  and  Water  Conservation,  Vol  35, 
No  4,  p  158-161,  July/ August,  1980.  4  Fig,  31  Ref 

Descriptors:  'Flood  control,  'Riparian  vegetation. 
Riparian  land,  'Riparian  waters.  Vegetation,  Flood 
protection.  Flood  routing.  Economic  aspects. 

The  need  for  flood  control  brings  problems  to 
those  faced  with  the  management  of  riparian  envi- 
ronments. First,  there  is  the  question  of  whether 
the  vegetation  along  the  river  and  channel  banks 
should  be  cleared  while  it  is  considered  to  be  a 
valuable  habitat  for  wildlife.  Second,  if  clearing  is 
to  be  done,  how  can  it  be  best  accomplished. 
Settlement  of  the  southwest  by  farmers,  ranchers, 
and  miners  brought  about  drastic  changes  in  the 
riparian  areas.  Government  agencies  and  private 
property  owners  have  three  management  alterna- 
tives in  dealing  with  flood  control/phreatophyte 
growth  problems.  First  there  is  the  no-action  alter- 
native. Second  is  clearing  and  maintaining.  Third  is 
to  restore  the  areas  to  their  nearly  original  condi- 
tions. Clearing  and  maintaining  would  involve  lim- 
ited clearing  operations  to  clear  floodways  through 
the  riparian  zone.  Plowing,  discing,  chaining,  and 
burning  have  been  used  in  some  cases,  with  vary- 
ing degrees  of  success.  Use  of  bulldozer  blade  and 
root  rake  has  been  the  most  successful.  Herbicides 
do  retard  undesired  regrowth  of  vegetation,  but 
carry  with  them  other  risks  including  the  potential 
of  carcinogenic  action.  Some  attention  is  given  to 
the  costs  of  action  vs.  the  costs  of  non-action  in  the 
control  of  floodwaters  along  riparian  routes. 
(Baker-FRC) 
W8 1-05990 


4B.  Groundwater  Management 


MODELING  CROP  RESPONSE  FOR  ECO- 
NOMIC WATER  USE  AND  FOR  WATER  CON- 
SERVATION, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  3F. 
W8 1-05703 


ESTIMATED  PUMPAGE  FROM  GROUND- 
WATER SOURCES  FOR  PUBLIC  SUPPLY 
AND  RURAL  DOMESTIC  USE  IN  FLORIDA, 

1977, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-05724 


ECONOMIC  CONSEQUENCES  OF  LAND  SUR- 
FACE SUBSIDENCE, 

Goleta  Water  District,  CA. 
L.  C.  Fowler. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol.  107,  No.  IR2,  pl51-159,  June,  1981.  1 
Tab,  7  Fig,  2  Ref 

Descriptors:  'Economic  aspects,  'Subsidence, 
'Storage  capacity,  'Water  supply,  'Aquifers,  Sedi- 
ment load.  Soil  properties.  Alluvium,  Hydraulic 
properties,  Flood  protection.  Flood  control. 
Drainage,  Groundwater  storage.  Cost  analysis, 
'Santa  Clara  Valley,  California. 

Subsidence  of  the  Santa  Clara  Valley  is  caused  by 
the  overdraft  and  the  resulting»decline  of  the  arte- 
sian pressure  head  in  the  groundwater  basin.  Im- 
portation of  water  through  an  aqueduct  eliminated 
the  groundwater  overdraft,  increased  the  artesian 
pressures,  and  raised  groundwater  levels,  since 
1969,  no  significant  subsidence  has  occurred.  Costs 
of  repair  damages  resulting  from  subsidence  have 
been  reduced.  Importation  of  water  is  an  essential 
aspect  of  water  supply  planning  in  this  area.  (Titus- 
FRC) 
W8 1-05802 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


STORM  RUNOFF  AS  RELATED  TO  URBAN- 
IZATION IN  THE  PORTLAND,  OREGON  - 
VANCOUVER,  WASHINGTON  AREA, 

Geological    Survey,    Portland,    OR.    Water    Re- 
sources Div. 
A.  Laenen. 

Geological  Survey  Open-File  Report  80-689 
(WRI),  1980.  71  p,  17  fig,  1  Plate,  14  Tab,  18  Ref. 

Descriptors:  'Storm  runoff,  'Rainfall-runoff  rela- 
tionships, 'Urbanization,  'Oregon,  'Washington, 
Watersheds,  Regional  analysis.  Data  collections. 
Mathematical  models.  Simulation  analysis.  Flood 
frequency.  Frequency  analysis.  Land  use.  Paramet- 
ric hydrology.  Portland- Vancouver  areas.  Basin 
characteristics,  Flood  peak.  Flood  forecasting.  Re- 
gression analysis. 

A  series  of  equations  was  developed  by  regression 
analysis  to  provide  a  method  for  determining  flood 
frequencies  for  both  peak  discharge  and  storm 
runoff  in  the  Portland-Vancouver  area  of  Oregon 
and  Washington.  Sensitivity  analysis  indicates  a 
totally  developed  urban  basin  in  this  area  would 
have  peak  discharges  three  times  greater  than 
when  it  was  undeveloped.  Land  uses  of  parks, 
forests,  vacant  lots,  and  agriculture  are  an  excellent 
inverse  indication  of  urbanization.  Those  uses,  cou- 
pled with  the  street-gutter  density  in  a  basin,  pro- 
vide a  practical  alternative  to  defining  the  effective 
impervious  area.  Storage  area  in  a  basin,  as  defined 
by  surface  area  of  lakes,  ponds,  marshes,  flood 
plans,  depressions,  and  detention  facilities,  proved 
to  be  a  highlysignificant  parameter  for  determining 
peak  flow.  (USGS) 
W81-05713 


EFFECTS  OF  URBANIZATION  ON  THE  MAG- 
NITUDE AND  FREQUENCY  OF  FLOODS  ON 
SMALL  STREAMS  IN  TENNESSEE  -  BASIC 
DATA  REPORT  NO.  1, 

Geological    Survey,    Nashville,    TN.    Water   Re- 
sources Div. 
F.  N.  Lee. 

Geological  Survey  Open-File  Report  80-572,  June, 
1980.  21  p,  1  Fig. 

Descriptors:  'Floods,  'Urbanization,  'Storm 
runoff,  'Small  watersheds,  'Tennessee,  Flood  fre- 
quency. Flood  recurrance  interval,  Hydrologic 
data.  Gaging  stations.  Sites,  Flood  peak.  Flood 
stages.  Urban  watersheds. 

Peak  stages  and  discharges  recorded  at  17  gaging 
stations  on  streams  draining  small  (less  than  20  sq 
mi)  urbanized  basins  across  Tennessee  are  present- 
ed. Sites  gaged  are  in   17  different  municipaities 


with  population  range  between  5,000  and  100.000. 
The  report  gives  a  description  of  each  gaged  site 
along  with  a  data  sheet  in  which  peak  stages  and 
discharges  above  a  selected  base  are  listed.  The 
description  gives  the  station  location,  type  of  gage, 
records  available,  basin  parameters  and  general 
remarks.  (USGS) 
W8 1-057 15 


ANALYZING  FLOODPLAIN  POLICIES  USING 
AN  INTERDEPENDENT  LAND  USE  ALLOCA- 
TION MODEL, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Landscape  Architecture. 

L.  D.  Hopkins,  E.  D.  Brill  Jr.,  K.  B.  Kurtz,  and  H. 

G.  Wenzel  Jr. 

Water  Resources  Research,  Vol  17,  No  3,  p  469- 

477,  June,  1981.  2  Fig,  2  Tab,  22  Ref. 

Descriptors:  'Land  use,  'Flood  plain  management, 
'Urban  planning.  Detention  reservoirs.  Model 
studies.  Water  policy.  Hickory  Creek,  Illinois, 
Economic  aspects.  Planning,  Urban  watersheds. 
Storm  water.  Urban  runoff,  Regulations,  Flow 
control. 

A  model  is  used  to  compare  allocations  of  land 
uses  in  terms  of  aggregate  economic  rent,  account- 
ing for  the  interdependence  of  flood  plain  land  uses 
and  upstream  land  uses.  The  Hickory  Creek  water- 
shed, Illinois,  area  109.8  sq  miles,  was  chosen  for 
demonstrating  the  model  because  substantial  devel- 
opment is  expected  in  the  upper  reaches  in  the  near 
future.  For  this  situation  the  best  solution  was 
some  reduction  of  land  uses  in  the  flood  plain,  but 
not  for  all  of  the  67  subbasins,  and  some  provision 
of  detention,  but  not  for  all  subbasins.  (Cassar- 
FRC) 
W81-05817 


FRESHWATER  WETLAND  DYNAMICS  IN 
SOUTH  KINGSTOWN,  RHODE  ISLAND,  1939- 
1972, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Forest  and 

Wildlife  Management. 

F.  C.  Golet,  and  J.  A.  Parkhurst. 

Environmental  Management,  Vol  5,  No  3,  p  245- 

251,  May,  1981.  2  Fig,  3  Tab,  26  Ref 

Descriptors:  'Wetlands,  'Environmental  effects, 
'Land  development,  'Wildlife  management.  Suc- 
cession, 'Rhode  Island,  Marshes,  Swamps,  High- 
way effects.  Vegetation. 

Changes  in  the  freshwater  wetlands  near  South 
Kingstown,  Rhode  Island,  were  determined  by 
field  work  and  by  analysis  of  panchromatic  aerial 
photographs  taken  in  1939  and  1972.  During  this 
period  the  total  area  of  freshwater  wetlands  de- 
creased from  2345.2  ha  to  2324.4  ha  (0.9%  loss), 
mostly  from  highway  construction  and  residential 
development.  Wooded  swamp  and  shrub  swamp 
accounted  for  87.6%  of  the  area  in  1939  and  88.7% 
in  1972.  Approximately  17%  or  407.4  ha  of  1939 
wetlands  changed  to  different  classifications  by 
1972.  57%  was  caused  by  plant  succession  and  41$ 
by  man's  activities.  Man's  major  role  in  the  area 
was  to  alter  the  water  regimes  and  vegetational 
composition  of  the  wetlands,  producing  gains  in 
open  water  and  deep  marsh  and  losses  in  shallow 
marsh,  meadow,  and  evergreen  wooded  swamp. 
Plant  succession  was  responsible  for  most  of  the 
changes  between  1939  and  1972.  Most  changes 
followed  the  progressive  pattern,  toward  wooded 
swamp  from  shallow  marsh,  meadows,  and  shrub 
swamp.  The  study  concluded  that  the  freshwater 
wetlands  of  southern  New  England  are  very  dy- 
namic, the  wooded  swamp  is  dominant  and  still 
increasing  in  area,  and  vegetational  changes  from 
natural  succession  dominate  man's  impact.  Wildlife 
diversity  has  decreased  along  with  decreasing  wet- 
land diversity.  Knowledge  of  wetland  dynamics  is 
essential  for  management  of  wetlands  for  wildlife, 
recreational,  and  esthetic  purposes.  (Cassar-FRC) 
W81-05880 


UNSTEADY     FLOW     COMPUTATION     FOR 
FULL  STORM  SEWER, 

Geological  Survey,  Austin,  TX. 
L.  F.  Land,  and  H.  E.  Jobson. 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4C— Effects  On  Water  Of  Man's  Non-Water  Activities 


J   II 


Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  106, 
No  HY8,  p  1389-1393.  August,  1980.  3  Fig,  4  Ref. 

Descriptors:  *Storm  runoff,  •Flow  characteristics, 
•Urban  watersheds,  •Storm  sewers.  Storm  drains, 
Sewers,  Storm  water.  Urban  runoff,  Urban  areas. 
Urban  drainage.  Model  studies. 

An  investigation  was  made  to  characterize  storm- 
water  runoff  from  small  urban  watersheds  in 
Broward  and  Dade  Counties,  Florida,  using  runoff 
monitoring  sites.  At  three  sites  the  discharge  was 
determined  through  use  of  a  laboratory  calibrated 
U-shaped  constriction  inserted  into  the  storm 
sewer.  At  a  fourth  site  the  existing  hydraulic 
system  was  used.  After  monitoring  several  storms 
it  was  determined  that  the  water-level  meas- 
urements had  to  be  more  accurate  than  the  moni- 
toring equipment  could  provide  to  compute  accu- 
rate discharges  at  low  flow.  The  rapid  flow 
changes  also  caused  the  assumptions  needed  for  the 
application  of  the  steady-flow  equation  to  be  sus- 
pect for  the  fourth  site.  After  corrections  had  been 
made,  an  unsteady  flow  model  incorporating  basic 
transient  pipe-flow  equations  was  used.  This 
model,  formulated  to  simulate  flow  in  the  storm 
sewer,  is  described,  and  the  computed  discharges 
compared  with  discharges  measured  using  the  ve- 
locity meter.  This  modeling  technique  is  believed 
to  offer  an  advantage  over  a  steady-flow  equation, 
as  dynamics  of  the  flow  system  are  better  repre- 
sented. (Baker-FRC) 
W8 1-059 18 


UNIT  HYDROGRAPHS  FOR  URBANIZING 
WATERSHEDS, 

Army  Engineer  District,  Charleston,  SC. 

J.  F.  Cruise,  and  D.  N.  Contractor. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY3,  p  440-445.  March,  1980.  2  Fig,  1  Tab,  6 

Ref. 

Descriptors;  'Model  studies,  *Urban  runoff,  'Unit 
hydrographs.  Hydrography,  Watersheds,  Water 
resources  development.  Urban  watersheds,  Urban- 
ization. 

The  usefulness  of  the  unit  hydrograph  model  for 
an  urbanized  watershed  was  tested.  Urbanizatio" 
of  a  watershed  is  often  an  important  factor  u 
designing  a  water  resources  project,  as  develop- 
ment of  an  area  can  increase  flood  flows.  The 
model  seemed  sufficiently  sensitive  to  changes  in 
urban  development  to  be  useful  to  cities  in  project- 
ing future  runoff.  Factors  reflecting  other  urban 
characteristics  such  as  percentage  of  channels  im- 
proved and  location  and  type  of  developmeiit 
within  the  basin  could  be  incorporated  into  this 
relatively  simple  model.  This  procedure  was  more 
successful  than  other  synthetic  unit  graph  proce- 
dures in  providing  for  the  effects  of  urban  develop- 
ment. A  complete  unit  hydrograph  is  computed  by 
the  model.  The  unit  hydrographs  from  two  storms 
and  the  unit  hydrograph  predicted  by  the  model 
were  compared,  and  close  agreement  was  found. 
(Small-FRC) 
W8 1-05921 


4D.  Watershed  Protection 


CLEARCUTTING  PATTERNS  AFFECT  NI- 
TRATE AND  CALCIUM  IN  STREAMS  OF  NEW 
HAMPSHIRE, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

C.  W.  Martin,  and  R.  S.  Pierce. 

Journal  of  Forestry,  Vol  78,  No  5,  p  268-272,  May, 

1980.  1  Fig,  1  Tab,  18  Ref. 

Descriptors:  'Clear-cutting,  'Nitrates,  'Calcium, 
'Erosion  control.  Logging,  Soil  erosion.  Erosion, 
Stream  degradation,  Water  quality,  Watershed 
management.  Nutrients,  New  Hampshire,  Runoff, 
Pollution  load. 

Data  are  presented  on  nitrate  and  calcium  ion 
concentrations  in  streams  draining  clearcuttings  of 
various   sizes    and    configurations    in    the    White 


Mountains  of  New  Hampshire.  Streams  draining 
seven  forested  watersheds  had  average  annual  ni- 
trate and  calcium  concentrations  of  about  1.8  plus 
or  minus  1.0  mg/liter.  Streams  from  nine  water- 
sheds that  were  clearcut  had  nitrate  concentrations 
that  rose  to  a  maximum  of  25.1  plus  or  minus  4.2 
mg/liter.  Maximums  occurred  during  the  second 
year  after  cutting,  and  both  nutrients  returned  to 
reference  levels  about  five  years  after  cutting.  A 
wide  range  of  nutrient  concentrations  was  found  in 
streams  draining  seven  partially  clearcut  water- 
sheds. The  magnitude  and  duration  of  increases  in 
nutrient  concentrations  were  reduced  when  buffer 
strips  were  left  along  the  stream  of  partially  clear- 
cut  watersheds.  Progressive  strip  cutting  with  a 
buffer  strip  caused  the  least  increase.  (Small-FRC) 
W8 1-05984 


LOGGING,  INFILTRATION  CAPAOTY,  AND 
SURFACE  ERODIBILITY  IN  WESTERN 
OREGON, 

Coconino  National  Forest,  Flagstaff,  AZ. 

M.  G.  Johnson,  and  R.  L.  Beschta. 

Journal  of  Forestry,  Vol  78,  No  6,  p  334-337,  June, 

1980.  4  Fig,  6  Ref. 

Descriptors:  'Logging,  'Clear-cutting,  'Soil  ero- 
sion, Water  quality.  Infiltration  capacity.  Water- 
shed management,  Oregon,  'Erosion  control. 

Infiltration  capacity  and  erodibility  were  deter- 
mined for  a  partially  logged  watershed  three  to  six 
years  after  logging.  Four  continuous  experimental 
watersheds  ranging  from  128  to  171  acres  were 
studied.  Overall  values  for  the  logged  portions  did 
not  differ  significantly  from  values  for  the  un- 
tagged portions.  The  study  was  not  begun  immedi- 
ately after  logging,  so  if  logging  did  influence 
infiltration  capacity  and  erodibility,  the  effects  had 
almost  disappeared  by  the  study  time.  Where  soils 
had  been  severely  compacted,  the  surface  layer 
removed,  or  logging  slash  burned  with  fire,  infil- 
tration capacity  was  reduced  and  erodibility  was 
greater  than  in  unlogged  areas.  The  effects  of 
logging  can  be  minimized  by  using  cables  instead 
of  tractors  for  log  pulling,  by  restricting  the  area  in 
skid  trails,  and  by  broadcast  burning  of  slash  in- 
stead of  windrowing.  Prevention  of  undue  soil 
disturbance  will  conserve  site  productivity  and 
help  minimize  downstream  problems  of  water 
quality.  (Small-FRC) 
W8 1-05985 


COSTS  OF  ALTERNATIVE  POLICIES  FOR 
CONTROLLING  AGRICULTURAL  SOIL  LOSS 
AND  ASSOCIATED  STREAM  SEDIMENTA- 
TION, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 

D.  J.  Walker,  and  J.  F.  Timmons. 
Journal  of  Soil  and  Water  Conservation,  Vol  35, 
No  4,  p  177-183,  July/ August,  1980.  1  Fig,  5  Tab, 
20  Ref 

Descriptors:  'Soil  erosion,  'Sediment  discharge, 
Erosion,  Sedimentation,  Soils,  Agricultural  runoff, 
Agricultural  engineering,  planning,  'Erosion  con- 
trol, Legal  aspects.  Soil  loss  tax. 

Twelve  policy  simulations  were  evaluated  to  de- 
termine their  effectiveness  in  reducing  erosion  and 
sediment  discharge  from  agricultural  land.  These 
simulations  included:  a  ban  on  fall  moldboard 
plowing,  and  annual  soil  loss  limit  of  five  tons  per 
acre,  a  ban  on  straight-row  cultivation  on  slopes 
over  2%,  a  soil  loss  tax,  a  subsidy  for  contouring,  a 
subsidy  for  minimum  tillage  and  a  combination  of 
these  last  two  policies,  bans  on  fall  plowing  and 
straight-row  cultivation,  a  soil  loss  tax  with  a  ban 
on  fall  plowing,  a  subsidy  for  contouring  vvith  a 
ban  on  fall  plowing,  a  subsidy  for  minimum  tillage 
with  a  ban  on  fall  plowing,  and  combined  subsidies 
on  minimum  tillage  and  contouring  in  addition  to 
the  base  run.  Three  of  these  policies  were  capable 
of  reducing  soil  loss  and  associated  stream  sedi- 
mentation by  50%.  These  three  were  a  ban  on  fall 
plowing,  a  soil  loss  tax  of  ten  cents  to  20  cents  per 
ton,  and  a  subsidy  for  minimum  tillage.  The  ban  on 
fall  plowing  and  the  soil  loss  tax  entailed  income 
penalties  varying  from  two  to  three  percent,  de- 
pending on  the  price  scenario.  Reductions  in  soil 


loss  and  sedimentation  up  to  90%  were  possible 
with  more  restrictive  policies.  A  dual  ban  on  fall 
plowing  and  straight-row  cultivation  on  slopes,  an 
annual  soil  loss  limit  of  five  tons  per  acre,  and  a 
soil  loss  tax  of  between  50  cents  and  $1.50  per  ton 
achieved  these  reductions  in  soil  loss.  All  resulted 
in  an  income  penalty  of  less  than  14%.  The  most 
cost-effective  policy  in  this  group  was  the  dual  ban 
on  fall  plowing  and  straight-row  cultivation  on 
slopes.  (Baker-FRC) 
W8 1-05987 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


EXTRACTION  AND  ANALYSIS  OF  ADENO- 
SINE TRIPHOSPHATE  FROM  AQUATIC  EN- 
VIRONMENTS, 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div. 

D.  W.  Stephens,  and  D.  J.  Shultz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-216798, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-5,  1981.  28  p,  6  Fig,  6  Tab,  31  Ref 

Descriptors:  'Adenosine  triphosphate,  'Chemical 
analysis,  'Pollutant  identification.  Sampling,  Mi- 
croorganisms, Sediments,  Algae,  Bacteria,  Biolu- 
minescience,  'Biomass,  Separation  techniques.  Ex- 
traction, Acid  extractants. 

A  variety  of  adenosine  triphosphate  (ATP)  extrac- 
tion procedures  have  been  investigated  for  their 
applicability  to  samples  from  aquatic  environ- 
ments. The  cold  sulfuric-oxalic  acid  procedure  was 
best  suited  to  samples  consisting  of  water,  periphy- 
ton,  and  sediments.  Due  to  cation  and  fulvic  acid 
interferences,  a  spike  with  a  known  quantity  of 
ATP  was  necessary  to  estimate  losses  when  sedi- 
ments were  extracted.  Variable  colonization  densi- 
ties for  periphyton  required  that  several  replicates 
be  extracted  to  characterize  accurately  the  peri- 
phyton community.  Extracted  samples  were  stable 
at  room  temperature  for  one  to  five  hours,  depend- 
ing on  the  ATP  concentration,  if  the  pH  was 
below  2.  Neutralized  samples  which  were  quick 
frozen  and  stored  at  -30C  were  stable  for  months. 
(USGS) 
W8 1-05731 


INTERLABORATORY  COMPARISON:  ACUTE 
TESTING  SET, 

Environmental  Research  Lab.,  Duluth,  MN. 

A.  E.  Lemke. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-160772, 

Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 

Project     Summary     EPA-60O/S3-8 1-005,     April, 

1981.  2  p. 

Descriptors:  'Bioassay,  'Testing  procedures, 
'Fish,  'Endosulfan,  'Silver  nitrate.  Pesticides, 
Daphnia,  Fathead  minnows,  Trout,  Statistical  anal- 
ysis. Comparison  studies. 

A  multiple  laboratory  (6)  seet  of  tests  was  conduct- 
ed using  a  single  Test  Standard  Method.  Fathead 
minnows  and  rainbow  trout  were  exposed  to  endo- 
sulfan and  silver  nitrate  in  static  and  dynamic  tests 
to  determine  the  96  hr  LC50.  Acute  static  tests 
were  also  conducted  for  48  hr  with  Daphnia 
magna  with  both  chemicals.  The  extreme  values 
for  any  one  test  were  one  order  of  magnitude 
while  the  extremes  of  the  means  were  only  a  factor 
of  2.  If  a  standard  protocol  is  followed  closely  and 
a  material  is  not  water  quality  dependent,  a  very 
precise  set  of  data  can  be  expected.  Species  sensi- 
tivity is  highly  variable  and  species  from  widely 
diverse  groupd  should  be  tested.  The  means  of 
repeated  tests  (at  least  two)  apparently  gives  a 
number  of  sufficient  precision  that  can  be  repro- 
duced with  confidence.  Extreme  care  should  be 
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exercised  in  all  extrapolations  especially  between 
diverse  genetic  groups.  (Brambley-SRC) 
W8 1-05761 


TRADESCANTIA  MCN-IN-TETRAD  MUTA- 
GEN TEST  FOR  ON-SITE  MONITORING  AND 
FUTHER  VALIDATION, 

Western  Illinois  Univ.,  Macomb.  Dept.  of  Biologi- 
cal Sciences. 
T-H.  Ma. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-168700, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S1-81-019,  April,  1981.  2  p,  1  Fig. 

Descriptors:  'Bioassay,  'Mutagens,  'Air  pollution, 
♦Water  pollution,  'Monitoring,  Drinking  water, 
Reservoirs,  Gases,  Pollutants,  Tradescantia  mi- 
cronucleus  bioassay.  Pollutant  identification. 

The  Tradescantia  Micronucleus  (Trad-MCN)  Bio- 
assay has  been  used  as  a  mutagenicity  screening 
test  for  air  and  water  pollutants,  and  as  an  air 
monitoring  test  at  1 1  eleven  sites.  The  test  relies  on 
the  frequency  of  chromosome  damage  in  the  form 
of  micronuclei  at  the  synchronized  tetrad  stage. 
Three  sites  showed  higher  micronucleus  frequen- 
cies than  their  controls.  Four  gases,  nitrogen  diox- 
ide, sulfur  dioxide,  ozone,  and  hydrogen  azide 
showed  positive  responses.  Of  the  water-soluble 
pollutants,  ascorbic  acid,  manganese  chloride, 
sodium  bisulfate,  saccharin,  and  zinc  chloride  gave 
positive  results,  niacin  and  sodium  nitrate  were 
negative,  and  propionic  acid  and  lead  acetate  were 
inconclusive.  Three  known  mutagens, 
benzo(a)pyrene,  cyclohexylamine  and  maleic  hy- 
drazide  were  all  positive.  Spring  Lake  (Macomb 
city  reservoir)  water  was  tested  and  compared 
with  tap  water  after  disinfection  treatment.  In  most 
cases,  tap  water  gave  relatively  higher  mutageni- 
city than  the  lake  water.  The  Trad-MCN  bioassay 
showed  high  efficiency  and  versatility  and  is  suit- 
able for  preliminary  screening  of  environmental 
pollutants  and  in-situ  monitoring.  (Brambley-SRC) 
W8 1-05762 


THE  PRECISION  OF  THE  ASTM  BIOCON- 
CENTRATION  TEST, 

Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
P.  Kosian,  A.  Lemke,  K.  Studders,  and  G.  Veith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-168932, 
Price  codes:  A02  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S3-81-022,  April,  1981,  3  p. 

Descriptors:  'Biological  magnification,  'Absorp- 
tion, 'Water  pollution  effects,  'Benzenes,  'DDE, 
Computers,  Fish,  Chlorinated  hydrocarbons.  Test- 
ing procedures,  Pollutant  identification. 

Bioconcentration  is  the  direct  uptake  of  a  chemical 
into  aquatic  organisms  through  the  gill  or  other 
membranes.  The  bioconcentration  factor  (BCF)  is 
the  ratio  of  the  chemical  residue  in  the  fish  tissue 
and  the  concentration  of  the  chemical  in  the  water 
after  a  steady-state  is  observed.  The  ASTM 
method  for  measuring  the  BCF  of  chemicals  was 
evaluated  using  1,2,4-trichlorobenzene  (TCB),  hex- 
achlorobenzene  (HCB),  and  p,  p'-DDE  (DDE). 
Four  replicate,  28-day  exposures  of  the  chemicals 
to  fathead  minnows  were  used  to  determine  the 
precision  of  the  test  method.  Using  the  28-day 
values,  the  mean  BCF  for  TCB,  HCB,  and  DDE 
were  1,700  (-1-  or  -  70),  35,000  (+  or  -  3,300),  and 
50,000  (-1-  or  -  4,800),  respectively.  The  results 
show  that  steady-state  residues  are  not  attained  for 
highly  bioaccumulative  chemicals  in  the  28-day 
exposure,  and  the  calculation  of  the  BCF  by  divid- 
ing the  28-day  residues  by  the  mean  water  concen- 
tration is  inadequate.  To  compare  different  meth- 
ods of  estimating  BCF  from  a  given  set  of  uptake 
and  depuration  data,  the  data  were  also  analyzed 
using  a  modified  BIOFAC  computer  program  and 
a  non-linear  curve-fitting  program  (CANDLES). 
All  three  methods  give  essentially  the  same  values 
for  TCB,  which  was  tested  to  near  steady-state. 
However,  both  the  BIOFAC  and  CANDLES  pro- 
grams  estimated    that   the   steady-state   BCF   for 


HCB  and  DDE  are  substantially  higher  than  is 
estimated  from  the  28-day  value.  (Moore-SRF) 
W8 1-05768 


MUTAGENISTIC  TESTING  OF  INDUSTRIAL 
WASTES  FROM  REPRESENTATIVE  ORGAN- 
IC CHEMICAL  INDUSTRIES, 

East  Central  Oklahoma  State  Univ.,  Ada 
S.  Stinnett,  and  J.  E.  Matthews. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-155574, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-007,  March,  1981,  3  p. 

Descriptors:  'Mutagens,  'Waste  water  analysis, 
'Industrial  waste  water,  Carcinogens,  Chemical 
industry,  Economic  aspects,  Effluent,  Water  qual- 
ity. 

The  general  applicability  of  the  Ames  test  for 
screening  waste  water  samples  was  investigated. 
Application  of  the  Ames  test  to  raw  and  treated 
waste  waters  from  representative  organic  chemi- 
cals industries  involved  the  investigation  of  several 
problems:  the  feasibility  of  using  the  Ames  test  to 
detect  mutagens  in  waste  water  samples,  the  rela- 
tive effectiveness  of  various  waste  treatment  proc- 
esses, the  mechanics  of  establishing  an  Ames  test- 
ing program,  and  the  economics  of  using  the  test  in 
routine  environmental  screening.  Samples  collect- 
ed from  14  industrial  sites  were  analyzed  using  the 
Ames  procedure.  Results  were  interpreted  on  the 
basis  of  relative  increases  in  revertant  colonies  on 
test  plates  as  compared  to  control  spontaneous 
reversion  plates.  A  positive  sample  consisted  of  six 
replicate  test  plates  with  an  average  count  of  at 
least  twice  the  control  value.  Of  28  samples  tested, 
6  were  interpreted  as  positive  and  22  were  inter- 
preted as  negative.  Because  the  mutagenic  agents 
are  so  dilute  in  waste  water,  negative  results  do  not 
necessarily  indicate  the  absence  of  mutagens. 
There  is  also  a  potential  for  obtaining  false  posi- 
tives using  this  procedure,  so  that  it  is  not  reason- 
able to  classify  a  sample  as  positive  or  negative  on 
the  basis  of  this  test  alone.  (Moore-SRC) 
W81-05775 


INTERRELATIONSHIP  OF  BACTERIAL 
COUNTS  WITH  OTHER  FINISHED  WATER 
QUALITY  PARAMETERS  WITHIN  DISTRIBU- 
TION SYSTEMS, 

Salem  and  Beverly  Water  Supply  Board,  Beverly, 

MA. 

For  primary  bibliographic  entry  see  Field  5F. 

W8 1-05780 


COPPER  COMPLEXING  CAPAOTY  OF 
SEAWATER:  A  CRITICAL  APPRAISAL  OF 
THE  DIRECT  ASV  METHOD, 

Hebrew  Univ.,  Jerusalem  (Israel).  Dept.  of  Geolo- 
gy- 

B.  Lazar,  A.  Katz,  and  S.  Ben-Yaakov. 
Marine  Chemistry,  Vol  10,  No  3,  p  221-231,  April, 
1981.  3  Fig,  3  Tab,  24  Ref. 

Descriptors:  'Copper,  'Anodic  stripping  voltam- 
metry,  'Seawater,  Pollutant  identification,  Chela- 
tion, Zinc,  Mercury,  Electrodes,  Water  analysis. 

Direct  anodic  stripping  voltammetry  (ASV)  is 
probably  applicable  to  the  determination  of  copper 
apparent  complexing  capacity  in  lake  water,  but 
not  in  normal  seawater.  The  break  point  in  the 
Cu(2-)-)  titration  curve  obtained  by  this  method, 
usually  attributed  to  the  formation  of  strong 
organo-copper  complexes,  is  used  to  directly  deter- 
mine the  copper  complexing  capacity  of  water. 
This  study  suggests  that  the  break  in  the  titration 
curve  could  be  caused  by  a  formation  of  a  Zn-Cu 
intermetallic  compound  formed  in  the  mercury 
amalgam  during  the  deposition  stage  of  the  ASV 
procedure.  The  ratio  between  the  two  slopes  of  the 
titration  curve  may  be  an  indicator  for  the  cause  of 
the  break,  low  ratios  suggesting  an  intermetallic 
compound  origin,  and  high  ratios,  apparent  com- 
plexing capacity.  (Cassar-FRC) 
W8 1-05829 


ORGANOCHLORINES  -  AN  OVERVIEW, 


Freshwater  Fisheries  Lab.,  Pitlochry  (Scotland). 
A.  V.  Holden. 

Marine  Pollution  Bulletin,  Vol  12,  No  4,  p  110-115, 
April,  1981. 

Descriptors:  'Organic  pesticides,  'Chlorides, 
•Water  analysis,  DDT,  Water  pollution  sources, 
Agricultural  chemicals.  Pesticides,  Monitoring, 
'Pollutant  identification. 

An  overview  is  presented  of  the  potential  water 
pollution  problems  posed  in  the  quantification  of 
organochlorines  such  as  DDT.  Concentrations  of 
organochlorines  in  animal  tissues  are  detected 
using  gas  liquid  chromatography  and  electron  cap- 
ture techniques.  Only  a  small  number  of  laborato- 
ries perform  this  work,  and  unless  the  data  are 
reliable  in  terms  of  identification  of  the  contami- 
nants and  quantification,  incorrect  decisions  can  be 
made  on  the  extent  of  pollution  or  pollution  con- 
trol measures.  Mass  spectrometry  can  be  linked  to 
gas  chromatographs  to  provide  a  more  reliable 
means  of  identifying  individual  compounds  in  a 
sample,  but  the  information  must  be  handled  by  a 
data  processing  system  coupled  to  the  MS.  Adsor- 
bent columns  work  well  with  HCB,  HCH,  diel- 
drin,  DDT  and  its  metabolites,  and  PCBs.  Toxa- 
phene  is  an  example  of  a  persistent  pesticide  widely 
used  in  North  America  that  is  difficult  to  quantify 
in  environmental  samples.  Most  laboratories  rou- 
tinely report  only  the  well-known  organochlorine 
compounds  and  do  not  look  for  less  publicized 
ones  such  as  toxaphene  and  mirex.  Improved  meth- 
ods are  needed  for  organochlorine  analysis,  and  a 
comprehensive  plan  for  monitoring  these  chemi- 
cals in  the  marine  environment  must  be  implement- 
ed. Coastal  monitoring,  such  as  a  mussel  survey, 
would  be  particularly  valuable  in  determining  the 
extent  of  these  persistent,  widely  used  chemicals. 
(Small-FRC) 
W81-05836 


ACCUMULATION  OF  COPPER,  ZINC,  CAD- 
MIUM, AND  LEAD  FROM  TWO  CONTAMI- 
NATED SEDIMENTS  BY  THREE  MARINE  IN- 
VERTEBRATES-A  LABORATORY  STUDY, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  5B. 

W81-05858 


RELATIONSHIP  OF  MORTALITY  OF  AQUAT- 
IC BIOTA  FROM  96-HOUR  SEDIMENT 
BIOASSAYS  AND  THE  CHANGE  IN  CHEMI- 
CAL COMPOSITION  OF  THE  TEST  WATER, 

Aqua  Tech  Environmental  Consultants,  Inc.,  Mel- 
more,  OH. 

For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05859 


ACUTE  TOXIC  RESPONSES  OF  THE  FRESH- 
WATER PLANARIAN,  DUGESIA  DOROTOCE- 
PHALA,  TO  CHLORDANE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Physi- 
ology and  Biophysics. 

For  primary  bibliographic  entry  see  Field  5C. 
W81-05871 


FACTORS  INFLUENCING  HOUSEHOLD 
WATER  LEAD:  A  BRITISH  NATIONAL 
SURVEY, 

Royal  Free  Hospital  School  of  Medicine,  London 

(England).   Dept.   of  Clinical   Epidemiology   and 

Social  Medicine. 

S.  J.  Pocock. 

Archives  of  Environmental  Health,  Vol  35,  No  1, 

p  45-51,  January/February,  1980.  2  Fig,  5  Tab,  22 

Ref 

Descriptors:  'Lead,  'Pipes,  'Plumbing,  Heavy 
metals.  Pollutant  identification.  Water  quality. 
Water  supply,  Domestic  water,  'Great  Britain, 
Blood,  Acidic  water.  Hydrogen  ion  concentration, 
•Public  health.  Water  treatment.  Water  distribu- 
tion. 

A  survey  of  2,831  households  in  England,  Scot- 
land, and  Wales  provided  data  for  an  assessment  of 
the    factors   affecting    Pb   content   of   household 
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water.  Samples  of  first-draw  water,  lakely  to  have 
the  maximum  daily  Pb  levels,  and  day-time  water 
water,  typical  of  water  used  throughout  the  day, 
were  collected.  pH  was  the  most  significant  factor 
affecting  Pb  levels.  Water  in  two-thirds  of  homes 
using  water  with  pH  less  than  6.8  had  Pb  levels  in 
excess  of  0.1  mg  per  liter,  the  World  Health  Orga- 
nization recommended  limit.  Water  with  alkalinity 
less  than  100  mg  per  liter  averaged  0.028  mg  per 
liter  Pb.  The  length  of  Pb  piping  was  relatively 
unimportant:  levels  in  water  ranged  from  0.018  mg 
Pb  per  liter  for  less  than  5  meters  of  Pb  pipe  to 
0.069  for  30  meters  and  greater.  Households  with 
Pb  supply  pipes  only  had  lower  water  Pb  levels 
than  homes  with  Pb  household  pipes  only.  Pb 
concentrations  in  water  from  homes  with  100%  Pb 
piping  averaged  0.058  mg  per  liter;  those  with  less 
than  50%,  0.025  mg  per  liter.  Post- 1944  houses  had 
lower  Pb  levels  in  their  water  supplies  than  older 
homes.  Number  of  occupants  was  inversely  related 
to  Pb  levels,  probably  because  water  stands  in  the 
pipes  longer  in  homes  of  smaller  families.  The 
efficiency  of  remedial  measures  was  evaluated. 
Factors  for  which  no  relationship  was  found  to  tap 
water  Pb  levels  were  conductivity,  color,  noncar- 
bonate  hardness,  chloride,  and  nitrate.  Chemical 
treatment  of  acid  waters  would  reduce  blood  Pb 
levels  by  20%  among  residents  with  Pb  plumbing, 
or  1%  nationally  and  5%  in  Scotland,  where  acid 
water  is  common.  Removal  of  all  lead  pipes  in  acid 
water  areas,  a  costly  procedure,  would  reduce 
blood  Pb  levels  by  30%  among  the  residents  affect- 
ed. In  harder  water  areas,  Pb  blood  levels  would 
drop  15%,  for  an  overall  reduction  of  5-10%. 
(Cassar-FRC) 
W81-05876 


GLASS  CAPILLARY  CO-.UMNS  IN  THE  GAS 
CHROMATOGRAPHIC  AND  GAS  CHROMA- 
TOGRAPHIC-MASS  SPECTROMETRIC  DE- 
TERMINATION OF  TRACE  LEVELS  OF 
KEPONE  IN  NATURAL  WATERS, 
New  Orleans  Univ.,  LA. 
I.  R.  DeLeon,  P.  C.  Remele,  S.  K.  Miles,  and  J.  L. 

r  asptpr 

Analytical  Letters,  Vol  13,  No  A6,  p  503-515, 
1980.  1  Fig,  19  Ref. 

Descriptors:  *Chemical  analysis,  *Water  analysis, 
•Kepone,  Insecticides,  *Gas  chromatography.  Pol- 
lutant identification,  Spectrometry,  Mass  spec- 
trometry. Chromatography,  Chlordecone,  Organic 
compounds. 

The  application  of  high-resolution  glass  capillary 
columns  to  the  analysis  for  kepone  (chlordecone) 
in  environmental  samples  by  gas  chromatography 
and  gas  chromatography-mass  spectrometry  is  de- 
scribed. The  use  of  glass  capillary  columns  makes 
it  possible  to  rapidly  screen  and  analyze  kepone  at 
a  detection  limit  of  2  ng/liter  in  natural  waters. 
However,  even  using  glass  capillary  columns,  elec- 
tron capture  determinations  for  kepone  are  subject 
to  error.  The  use  of  isopropanol  in  solutions  con- 
taining kepone  reduced  the  variability  of  the 
kepone  detector  response  by  as  much  as  six  times. 
Samples  of  waters  were  taken  from  several  loca- 
tions in  the  United  States  where  kepone  contami- 
nation was  alleged  to  be  present.  The  samples  were 
collected  in  amber  bottles  equipped  with  Teflon- 
lined  caps  and  shipped  in  insulated  containers.  The 
water  was  acidified  and  extracted  with  dichloro- 
methane.  Analysis  was  carried  out  by  GC  using 
electron  capture  detection  and  high  resolution 
glass  capillary  columns.  Of  the  several  solvent 
systems  explored,  dichloromethane  gave  the  best 
recovery,  at  85%,  with  a  relative  standard  devi- 
ation of  3.2%  at  the  50  ng/liter  concentration  level 
and  an  analytical  sensitivity  of  at  least  2  ng/liter. 
(Baker-FRC) 
W8 1-05890 


ANALYSIS   OF   POLYNUCLEAR   AROMATIC 
HYDROCARBONS  IN  SEWAGE  SLUDGES, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
A.  E.  Mclntyre,  R.  Perry,  and  J.  N.  Lester. 
Analytical  Letters,  Vol  14,  No  4,  p  291-309,  1981. 
6  Tab,  27  Ref 

Descriptors:         •Polyaromatic         hydrocarbons, 
•Sludge,  'Chemical  analysis,  Organic  compounds. 


Hydrocarbons,  'Pollutant  identification.  Carcino- 
gens, 'Chromatography,  Sludge  disposal. 

A  method  for  determination  of  polyaromatic  hy- 
drocarbons (PAH)  in  sewage  sludges  involves  sol- 
vent extraction  with  cyclohexane,  cleanup  of  the 
extract  by  silica  gel  thin-layer  chromatography, 
and  final  separation  of  the  purified  PAH  by  2- 
dimensional  thin-layer  chromatography.  Compari- 
son of  the  sample  chromatogram  plates  under  ul- 
traviolet light  gives  a  semiquantitative  result.  The 
disperser  extraction  procedure  recovered  PAH 
more  efficiently  from  sewage  sludge  than  did  the 
funnel  and  Ultra-Turrax  homogenizer  methods. 
Recovery  was  100%  for  fluoranthene, 
benzo(k)fluoranthene  and  ben7.o(g,h,i)perylene  and 
80%  for  benzo(a)pyrene,  benzo(b)fluoranthene  and 
indeno(l,2,3,c-d)pyrene.  Twelve  United  Kingdom 
sewage  sludges  were  analyzed.  PAH  concentra- 
tions varied  considerably,  from  60  to  1760  micro- 
grams per  liter.  Fluoranthene  appeared  in  highest 
concentrations,  17  to  400  micrograms  per  liter. 
Domestic-origin  sewage  sludge  PAH  levels  were 
78  to  108  micrograms  per  liter,  and  industrial- 
origin  sludge  levels,  273  to  428  micrograms  per 
liter.  (Cassar-FRC) 
W81-05891 


ROUTINE  DETERMINATION  OF  PARTICU- 
LATE SILICA  IN  WATER, 

Michigan  Univ.,  Ann  Arbor.   Dept.  of  Environ- 
mental and  Industrial  Health. 
M.  S.  Simmons. 

Analytical  Letters,  Vol  13,  No  A 1,  p  67-74,  1980.  1 
Fig,  2  Tab,  16  Ref 

Descriptors:  'Water  analysis,  'Silica,  'Chemical 
analysis,  Lakes,  Lake  Michigan,  Particulate  matter, 
Atomic  absorption  spectrophotometry.  Spectro- 
photometry, Photometry. 

The  determination  of  particulate  silica  in  water  or 
biogenic  material  is  described.  The  decomposition 
of  the  sample  was  satisfactorily  achieved  through 
treatment  with  a  mixture  of  hydrofluoric  and  nitric 
acids.  After  standing  at  room  temperature  over- 
night, the  mixture  was  treated  with  boric  acid, 
taken  up  with  water,  and  analyzed  for  silicon  by 
atomic  absorption  spectrophotometry  using  a  ni- 
trous oxide-acetylene  flame.  The  reproducibility  of 
the  decomposition  method  was  5%.  Recovery 
after  addition  of  known  amounts  of  pure  silicon 
oxide  standards  to  the  lakewater  samples  was  90  to 
95%.  Analysis  by  this  method  of  900  water  sam- 
ples from  the  inshores  of  Lake  Michigan  showed 
0. 1  to  2.0  mg/liter  Si02  for  total  particulate  silica. 
This  number  of  samples  was  easily  processed  and 
analyzed  within  a  week's  time.  (Baker-FRC) 
W8 1-05906 


MICROANALYSIS  OF  AQUEOUS  SAMPLES 
FOR  PHENOLS  AND  ORGANIC  ACIDS, 

Environmental  Research  Group,  Emeryville,  CA. 
W.  A.  Prater,  M.  S.  Simmons,  and  K.  H.  Mancy. 
Analytical  Letters,  Vol   13,  No  A3,  p  205-212, 
1980.  2  Tab,  16  Ref 

Descriptors:  'Phenols,  'Chemical  analysis.  Indus- 
trial wastes,  Carboxylic  acids.  Trace  analysis. 
Water  quality  control.  Water  pollution  control, 
Resins,  'Aqueous  solutions. 

A  method  is  described  for  determining  carboxylic 
acids  and  phenols  from  aqueous  solution.  Trace 
concentrations  in  the  ppb  range  are  detectable. 
TTiis  is  accomplished  by  a  concentration  step  using 
macroreticular  resins  with  pyridine  elution,  subse- 
quent derivatization  with  bis-trimethylsilyl  acet- 
amide  (BSA),  and  analysis  by  gas  chromatography. 
The  method  gives  good  recovery  for  several  phen- 
ols and  acids  of  environmental  importance.  In  ad- 
dition to  reducing  losses  during  evaporation  by 
induced  salt  formation,  the  pyridine  serves  several 
purposes  in  the  procedure:  rapid  elution  of  acidic 
materials  from  the  resin  can  be  done  with  a  small 
volume;  distillation  of  the  pyridine-water  azeo- 
trope  of  57%  pyridine  and  43%  water  removes 
even  the  last  traces  of  water;  and  pyridine  acts  as  a 
catalyst  in  the  formation  of  the  trimethylsilane 
derivative.  The  reaction  of  bis-trimethylsilyl  acet- 
amide  and   each  of  the  acids  and  phenols  was 


complete  within  15  minutes  after  addition  of  the 
reagent.  The  time  for  complete  reaction  was,  in 
most  cases,  less  than  two  minutes.  After  running  a 
series  of  samples  containing  various  amounts  of 
BSA,  a  composition  of  one  part  BSA  by  volume  to 
three  parts  solvent  (DMF:pyridine,  1:2)  was 
needed  to  produce  stable  derivatives  rapidly. 
(Baker-FRC) 
W8 1 -05907 


A  RADIOCHEMICAL  MICROTECHNIQUE 
FOR  THE  DETERMINATION  OF  TRACES  OF 
AMMONIA  AND  AMMONIUM  SALTS, 

Dortmund  Univ.  (Germany,  F.  R.).  Abt  Chemie. 
A.  Teckentrup,  and  D.  Klockow. 
Analytical   Letters,   Vol    13,   No  A7,  p  611-624, 
1980.  2  Fig,  1  Tab,  16  Ref 

Descriptors:  'Chemical  analysis,  'Ammonia, 
Water,  'Radiochemical  analysis,  Radioactivity 
techniques.  Rain. 

A  radiochemical  procedure  is  described  for  the 
determination  of  trace  amounts  of  ammonia  and 
ammonium  ions  in  aqueous  solutions.  Ammonia  is 
precipitated  in  a  buffered  medium  by  Hg(II)-203  as 
Hg2NCl.  If  the  same  amount  of  the  radioreagent  is 
always  employed,  a  negative  linear  correlation  is 
obtained  between  the  amount  of  ammonia  to  be 
determined  and  the  activity  of  the  supernataiit 
liquid.  If  a  microdiffusion  preconcentration  step  is 
combined  with  the  radiochemical  procedure,  the 
working  range  of  the  new  method  can  be  extended 
to  ammonia  concentrations  as  low  as  0.04  microg 
N/ml.  The  method  is  applied  to  the  analysis  of  rain 
water  and  air  filter  samples  and  compared  with  the 
indophenol  blue  technique.  The  radiochemical  mi- 
crotechnique can  be  applied  to  the  analysis  of 
environmental  samples  as  an  alternative  to  photo- 
metric and  electrochemical  procedures.  Several 
working  ranges  can  be  made  accessible  by  varying 
radioreagent  and  buffer  concentrations.  The  com- 
bination of  a  simple  microdiffusion  step  with  the 
radioreagent  procedure  enhances  sensitivity  and 
selectivity  of  the  method.  (Baker-FRC) 
W8 1-05908 


MODinCATlON  OF  TRACE  ELEMENT  CON- 
CENTRATIONS IN  NATURAL  WATERS  BY 
VARIOUS  nELD  SAMPLING  TECHNIQUES, 

Los  Alamos  Scientific  Lab.,  NM. 
J.  W.  Owens,  E.  S.  Gladney,  and  W.  D.  Purtymun. 
Analytical   Letters,   Vol    13,  No  A4,   p  253-260, 
1980.  2  Tab,  33  Ref 

Descriptors:  'Water  analysis,  'Sampling,  'Sainple 
preservation.  Sample  preparation,  Water  sampling. 
Trace  levels,  'Trace  elements. 

A  study  was  undertaken  to  determine  the  effects  of 
sample  collection  and  preservation  methods  on 
trace  element  determinations.  Four  sampling  and 
preservation  techniques  were  used  on  23  surface 
and  ground  water  stations  to  determine  the  method 
which  would  best  approximate  the  natural  trace 
element  concentration.  The  samples  collected  and 
preserved  were  analyzed  as  precisely  as  possible  to 
ascertain  any  difference  in  the  collection  methods. 
In  the  first  method  the  samples  were  collected  and 
immediately  filtered  in  the  field,  using  stainless 
steel  pressure  filtering  apparatus.  They  were  fil- 
tered into  linear  polyethylene  bottles,  acidified  and 
capped.  In  the  second  method,  samples  were  taken, 
acidified,  and  brought  back  to  the  laboratory,  at 
which  time  they  were  vacuum  filtered  and  trans- 
ferred into  linear  polyethylene  bottles.  In  the  third 
method,  samples  were  collected  in  the  field  and 
returned  to  the  laboratory,  where  they  were 
vacuum  filtered  and  transferred  into  linear  poly- 
ethylene bottles.  No  acid  was  used  for  preserva- 
tion. In  the  fourth  method,  samples  were  collected 
in  the  field  and  returned  to  the  laboratory,  where 
they  were  vacuum  filtered  and  transferred  into 
linear  polyethylene  bottles  and  then  acidified  with 
nitric  acid.  Eighteen  dissolved  inorganic  species 
were  measured  for  each  of  23  sampling  stations. 
Uranium  was  determined  by  thermal  neutron  in- 
duced delayed  neutron  emission;  vanadium,  alumi- 
num and  manganese  by  instrumental  thermal  neu- 
tron activation  analysis;  and  the  rest  were  analyzed 
by  flameless  atomic  absorption  spectrophotometry. 
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It  was  concluded  that  field  treatment  of  the  sample 
is  not  a  prerequisite  for  accurate  results  except  in 
the  case  of  mercury  analyses.  Samples  should  be 
acidified  within  a  few  hours  after  collection. 
(Baker-FRC) 
W81-05909 


REXIABILITY  OF  WATER  ANALYSIS  KITS, 

Auburn  Univ.,  AL.  Agricultural  Experimental  Sta- 
tion. 

C.  E.  Boyd. 

Transactions  of  the  American  Society,  Vol  109, 
No   2,   p  239-243.   March,    1980.   5  Tab,   5   Ref 

Descriptors:  *Water  analysis,  *Measuring  instru- 
ments, Chemical  analysis.  Data  acquisition,  Water 
quality,  Water  quality  control.  Water  sampling. 

Samples  were  obtained  from  experimental  ponds 
on  the  Fisheries  Research  Unit,  Auburn  Universi- 
ty, and  from  private  ponds  in  east  central  Alabama. 
The  samples  represented  a  wide  range  of  water 
quality.  The  following  water  quality  analysis  kits 
were  used,  and  the  results  obtained  were  com- 
pared: Bausch  and  Lomb  SpectroKits,  Ecologic 
test  kits,  and  CHEMetrics  test  kits.  Factors  tested 
included  calcium  hardness,  carbon  dioxide,  chlo- 
ride, nitrate,  nitrite,  orthophosphate,  pH,  sulfate, 
total  alkalinity,  total  ammonia  nitrogen,  total  chlo- 
rine, total  hardness,  and  turbidity.  The  results  of 
analyses  with  water  analysis  kits  were  highly  cor- 
related with  concentrations  of  standard  solutions 
used.  In  replicate  analysis  of  pond  water,  the  kits 
gave  results  that  often  differed  from  (and  usually 
were  less  precise  than)  standard  methods.  When 
large  series  of  water  samples  were  analyzed,  the 
values  obtained  from  the  kits  and  standard  methods 
were  highly  correlated.  Even  so,  regression  inter- 
cepts seldom  were  0  and  slopes  seldom  were  1.0.  It 
was  concluded  that  water  analysis  kits  as  tested 
here  were  not  suitable  when  high  accuracy  and 
precision  are  needed.  However,  kits  are  sufficiently 
reliable  in  many  operations  not  requiring  such  pre- 
cision. (Baker-FRC) 
W81-05913 


HYDRAZINE:  ACUTE  TOXIOTY  TO  BLUE- 
GILLS  AND  SUBLETHAL  EFFECTS  ON 
DORSAL  LIGHT  RESPONSE  AND  AGRES- 
SION, 

Aerospace  Medical  Research  Lab.,  Wright-Patter- 
son AFB,  OH. 

J.  W.  Fisher,  C.  B.  Harrah,  and  W.  O.  Berry. 
Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  3,  p  304-309,  May,  1980.  3  Tab,  38 
Ref 

Descriptors:  *Organic  wastes,  *Fish,  'Toxicity, 
Fish  behavior,  'Bluegills,  'Hydrazine,  Agricultur- 
al chemicals. 

Hydrazine  is  widely  used  as  an  industrial  and  mili- 
tary chemical,  manufactured  at  present  in  amounts 
of  9  million  kg  per  year.  It  has  a  high  aquatic 
hazard  potential,  and  thus  sensitive  sublethal  be- 
havioral indicators  of  hydrazine  contamination  are 
needed.  To  test  effects  of  hydrazine  on  the  dorsal 
light  response  (tilting  of  the  dorsal  surface  toward 
a  strong  directional  light  source)  small  bluegills 
were  acclimated  to  laboratory  aquaria  for  two 
weeks.  The  static  96-hr  median  lethal  concentra- 
tion of  hydrazine  for  bluegills  was  calculated  to  be 
1.08  mg/liter,  with  95%  fiducial  hmits  of  0.54-1.81 
mg/liter.  Under  continuous-flow  conditions,  the 
no-lethal-effect  concentration  was  0.43  mg/liter. 
Hydrazine  did  not  affect  the  tilt  of  the  bluegills 
without  prey  present,  but  tilt  was  significantly 
decreased  in  the  0.43  mg/liter  concentration  when 
prey  was  present.  Both  static  and  continuous-flow 
experiments  indicated  that  hydrazine  caused  a  de- 
crease in  the  bluegill's  dorsal  light  response  in  the 
presence  of  prey.  Attacks  of  bluegills  on  the  prey 
were  increased  by  hydrazine  under  static  and  con- 
tinuous-flow conditions,  apparently  in  a  dose-relat- 
ed fashion.  This  study  supports  the  concept  that 
toxicant-caused  stresses  on  organisms  can  be  quan- 
tified by  methods  other  than  acute  mortality. 
These  behavioral  measurements  offer  some  prom- 
ise as  monitors  of  subtle,  sublethal  effects  of  hydra- 
zine and  possibly  other  aquatic  pollutants  on  fish. 
(Baker-FRC) 
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THE  DETERMINATION  OF  TRACE 
AMOUNTS  OF  SELENIUM  BY  HYDRIDE 
GENERATION-NONDISPERSIVE  FLAME 

ATOMIC  FLUORESCENCE  SPECTROMETRY, 

Osaka  Prefecture  Univ.  (Japan).  Dept.  of  Applied 

Chemistry. 

T.  Nakahara,  S.  Kobayashi,  T.  Wakisaka,  and  S. 

Musha. 

Applied  Spectroscopy,  Vol  34,  No  2,  p  194-200, 

March/ April,  1980.  5  Fig,  7  Tab,  50  Ref 

Descriptors:  'Chemical  analysis,  'Wastewater, 
'Selenium,  Spectrometry,  Flame  atomic  fluores- 
cence spectrometry.  Pollutant  identification. 

Trace  selenium  is  detected  by  generation  of  its 
gaseous  hydride  using  either  metallic  zinc  or 
sodium  borohydride  as  a  reductant.  This  is  fol- 
lowed by  the  introduction  of  the  hydride  into 
premixed  argon-hydrogen  flame,  where  all  atomic 
fluorescence  lines  of  selenium  are  simultaneously 
detected  by  use  of  a  nondispersive  system.  The 
comparison  of  the  zinc  and  sodium  borohydride 
reduction  methods  is  discussed  in  terms  of  detec- 
tion limit,  precision,  and  interference.  Using  the 
zinc  and  borohydride  methods,  respectively,  the 
best  detection  limits  for  selenium  were  0.3  ng  and 
0.4  ng/liter.  Most  mineral  acids  in  the  range  of  2.0 
M  do  not  interfere.  However,  nitric  acid  gives  a 
depressive  interference.  This  interference  is  much 
more  severe  in  the  zinc  than  in  the  borohydride 
reduction  methods.  Several  elements  caused  a  de- 
pressive interference,  including  other  hydride- 
forming  elements  in  1000-fold  ratio  to  selenium. 
An  enhancing  interference  was  noted  from  telluri- 
um only  in  the  zinc  reduction  method.  The  de- 
scribed method  has  been  successfully  applied  to 
the  determination  of  selenium  in  wastewaters  and 
foods.  (Baker-FRC) 
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INDIRECT  ANALYSES  OF  SULFATE  IN 
BRINES  BY  ATOMIC  ABSORPTION, 

Pontificia    Univ.    Catolica    do    Rio    de    Janeiro 

(Brazil).  Dept.  de  Quimica. 

M.  I.  Couto,  and  A.  J.  Curtius. 

Applied  Spectroscopy,  Vol  34,  No  2,  p  228-229, 

March/April,  1980.  1  Tab,  15  Ref 

Descriptors:  'Sulfates,  'Chemical  analysis.  Brines, 
'Atomic  absorption  spectroscopy.  Pollutant  identi- 
fication. Spectroscopy. 

Some  indirect  methods  of  sulfate  analysis  use 
barium  chloride  to  precipitate  sulfate  as  BaS04. 
The  excess  barium  remaining  in  solution  is  meas- 
ured by  atomic  absorption  or  flame  emission,  and 
the  sulfate  content  is  calculated.  An  adaptation  of 
this  method  has  now  been  applied  to  the  analyses 
of  samples  of  oilfield  water  and  sea  water.  Two 
modifications  are  proposed  to  the  indirect  method 
by  atomic  absorption  for  brines,  one  applying  the 
standard  addition  method  for  the  Ba  measurements 
using  a  Y-shaped  capillary  aspirator,  and  the  other 
using  prior  separation  with  alumina  of  the  sulfate 
from  the  other  ions.  A  Varian-Techtron  AA-5 
spectrophotometer  was  used  in  all  measurements. 
The  procedure  calls  for  adjusting  the  pH  of  the 
sample  to  the  7.2  and  8.0  range  with  diluted  HCl. 
Barium  and  potassium  are  added.  After  shaking, 
the  sample  flask  is  allowed  to  stand  for  20  hr.  The 
supernatant  liquid  is  diluted  10  fold  and  the  absor- 
bances  are  read.  In  modification  I  the  supernatant 
liquid  is  aspirated  through  one  arm  of  a  Y-shaped 
double  capillary  system.  A  series  of  Ba  standards  is 
aspirated  through  the  other  arm,  while  the  absor- 
bances  are  read.  The  results  of  analyses  by  four 
procedures  are  compared,  and  those  obtained  by 
the  two  modifications  agree  favorably  with  those 
obtained  with  the  gravimetric  method.  (Baker- 
FRC) 
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A  MODIFIED  ONE-METRE  FRIEDINGER 
SAMPLER:  A  DESCRIPTION  AND  SOME  SE- 
LECTED RESULTS, 

Freshwater   Biological   Association,    Windermere 

(England). 

A.  E.  Irish. 

Freshwater  Biology,   Vol    10,  No  2,   p   135-139, 

April,  1980.  2  Fig,  2  Tab,  12  ref 


Descriptors:  'Water  analysis,  'Measuring  instru- 
ments, 'Phytoplankton,  Lakes,  Sampling,  Sampler, 
Vertical  distribution. 

This  paper  describes  an  extended  one  meter  long 
water  sampler  which  is  used  for  sampling  sequen- 
tially from  the  surface  waters  downwards,  allow- 
ing the  estimation  of  biological  ,and  chemical  varia- 
bles in  a  'complete'  column  and  their  vertical  dis- 
tribution. Such  a  column  is  presented  for  the  dino- 
flagellate  ceratium  hirundinella.  The  sampler  con- 
sists basically  of  a  one  meter  length  of  a  hollow 
transparent  perspex  cylinder  of  internal  diameter 
7.6  cm  and  external  diameter  8.9  cm.  The  upper- 
most hinged  flap  has  a  small  vent,  and  the  lower- 
most hinged  flap  has  a  tap  for  sample  withdrawal. 
These  flaps  are  attached  to  aluminum  rims  which 
fit  onto  the  ends  of  the  tube,  both  rims  being  held 
in  position  on  the  tube  by  four  steel  rods  which 
connect  with  each  rim.  Closure  of  the  flaps  is  by 
way  of  a  quick-release  mechanism  activated  by  a 
weighted  messenger.  The  results  indicated  that  a 
contagious  distribution  of  Ceratium  occurred  not 
only  in  the  0-5  meter  vertical  water  column  but 
also  in  each  one  meter  depth  section.  The  main 
disadvantage  of  the  one  meter  sampler  is  the  diffi- 
culty in  obtaining  a  representative  homogenous 
sample  from  he  sampler  when  using  its  tap.  The 
contents  of  the  one  meter  sampler  tend  to  be 
heterogenous,  especially  during  nonisothermal 
conditions.  Thus  it  is  stressed  that  it  is  essential  to 
empty  the  entire  contents  of  the  sampler  into  a 
container  for  thorough  mixing  before  taking  sub- 
samples  to  estimate  the  number  of  organisms  in 
each  sampling  unit.  (Baker-FRC) 
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ULTRA-TRACE  ANALYSIS  OF  SOLUBLE 
ZINC,  CADMIUM,  COPPER  AND  LEAD  IN 
WINDERMERE  LAKE  WATER  USING 
ANODIC  STRIPPING  VOLTAMMETRY  AND 
ATOMIC  ABSORPTION  SPECTROSCOPY, 
Freshwater  Biological  Association,  Windermere 
(England). 

For  primary  bibliographic  entry  see  Field  2H. 
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MONITORING  OF  DDT,  PCBS,  AND  OTHER 
ORGANOCHLORINE  COMPOUNDS  IN 
MARINE  ORGANISMS  FROM  THE  NORTH 
AEGEAN  SEA, 

Thessaloniki  Univ.,  Salonika  (Greece).   Dept.   of 

Food  Hygiene. 

S.  D.  Kilikidis,  J.  E.  Psomas,  A.  P.  Kamarianos, 

and  A.  G.  Panetsos. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  4,  p  496-501,  1981.  3  Fig,  4 

Tab,  12  Ref 

Descriptors:  'Chlorinated  hydrocarbons,  'Marine 
animals,  'Baseline  studies,  'Coastal  waters.  Water 
pollution.  Pesticides,  Insecticides,  Hexachloroben- 
zene.  Farm  wastes.  Industrial  wastes,  DDT,  Poly- 
chlorinated  biphenyls,  Aldrin,  Deltas,  Biological 
magnification,  DDD,  DDE. 

The  levels  of  organochlorine  compounds  present 
as  residues  in  various  biota  from  the  coastal  waters 
of  the  North  Aegean  Sea  were  monitored  to  estab- 
lish background  levels  of  these  pollutants.  Sam- 
pling stations  were  located  along  the  deltas  of  six 
main  rivers  of  three  important  industrial  and  agri- 
cultural areas.  Only  DDT,  DDE,  and  DDD  were 
present  in  sufficient  amounts  for  reliable  determi- 
nations. All  fish  samples  had  aldrin  levels  below 
the  detection  limit  of  0.01  nanograms.  All  samples 
analyzed  contained  PCB  and  DDE.  High  levels  of 
PCB  in  Mullus  babatus  from  the  Strymonikos  gulf 
were  attributed  to  local  sources  of  pollution  plus 
the  inflow  effect  of  the  Strymon  river.  DDT 
values  averaged  14  ppb  wet  weight  for  Mytilus 
galloprovincialis,  while  PCB  levels  were  340  ppb. 
Both  of  these  pollutants  varied  annually.  More 
contamination  by  organochlorines  was  found  in 
marine  organisms  of  higher  trophic  levels  than  of 
lower  levels.  (Geiger-FRC) 
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A  NOTE  ON  THE  POLAROGRAPHIC  BEHAV- 
IOR OF  THE  CU(II)  ION  SELECTIVE  ELEC- 
TRODE IN  SEAWATER, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


Naval   Ocean   Systems  Center,   San   Diego,   CA. 
A.  Zirino,  and  P.  F.  Seligman. 
Marine  Chemistry,  Vol  10,  No  3,  p  249-255,  April, 
1981.  3  Fig,  HRef. 

Descriptors:  'Copper,  'Ion-selective  electrodes, 
•Polarographic  analysis,  'Seawater,  Water  analy- 
sis. Pollutant  identification,  Metals,  Electrodes. 

The  behavior  of  the  Cu(2-I-)  ion  selective  elec- 
trode (ISE)  in  seawater  resembles  that  of  a  polaro- 
graphic electron  donor  rather  than  a  standard  ISE. 
This  agrees  with  the  mechanism  proposed  by  Wes- 
tall  et  al.  (1979),  who  suggested  that  the  electron 
donor  is  an  impurity  of  metallic  copper  in  the 
Ag2S-CuS  crystal  matrix.  Thus  the  reactivity  of 
the  ISE  may  depend  on  exposure  of  fresh  Cu  at  the 
surface.  Oxygen  added  to  the  continuously  flowing 
seawater  caused  a  shift  toward  the  positive.  Re- 
placing the  oxygen  with  nitrogen  restored  the  po- 
tential. Because  the  Cu(2  +  )  ISE  is  relatively  noii- 
specific,  and  the  generated  potential  is  not  an  equi- 
librium potential,  it  cannot  be  used  to  measure  the 
Cu(2)  activity  in  solution  in  the  thermodynamic 
sense.  However,  it  can  be  used  to  detect  the  pres- 
ence of  Cu(2-(-)  in  seawater.  (Cassar-FRC) 
W8 1-06034 


5B.  Sources  Of  Pollution 


PREIMPOUNDMENT  WATER  QUALITY  IN 
THE  TIOGA  RIVER  BASIN,  PENNSYLVANIA 
AND  NEW  YORK, 

Geological   Survey,   Harrisburg,   PA.   Water  Re- 
sources Div. 
J.  R.  Ward. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  AD-A101909, 
Price  codes:  A07  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-1,  March,  1981.  142  p,  12  Fig,  24  Tab,  17  Ref 

Descriptors:  *Acid  mine  drainage,  *Path  of  pollut- 
ants, 'Water  quality,  'Preimpoundment,  'Reser- 
voirs, Streams,  Data  collections.  Heavy  metals, 
alkalinity.  Nutrients,  Phytoplankton,  Chemical 
analysis,  'New  York,  'Pennsylvania,  tioga  River 
basin.  Suspended  sediments. 

Acid-mine  drainage  entering  the  Tioga  River 
above  Blossburg,  Pa.,  degrades  water  quality  for 
most  of  its  length  by  increasing  levels  of  sulfate, 
trace  elements  and  specific  conductance,  and  de- 
creasing alkalinity  and  pH.  Mill  creek  near  Tioga 
and  Crooked  Creek  are  alkaline  tributaries  that 
help  to  neutralize  acid-mine  drainage  in  the  Tioga 
River.  The  Cowanesque  River  is  also  alkaline,  but 
slightly  affected  by  industrial  effluents  near  West- 
field,  and  has  high  chloride  levels.  Nutrient  levels 
in  the  basin  are  generally  low,  but  high  enough  to 
support  biological  activity.  Diel  measurements  in- 
dicate that  mine  drainage  has  repressed  biological 
activity  in  the  Tioga  River.  Most  of  the  phyto- 
plankton samples  have  low  diversity  indices.  Con- 
centrations of  many  of  the  water-quality  parameter 
were  related  to  discharge  using  regression  tech- 
niques, annual  suspended-sediment  yields  averaged 
575  tons  per  square  mile  above  the  downstream 
limit  of  the  study.  Mill  Creek  near  Tioga  and  the 
Cowanesque  River  upstream  from  Nelson  were  the 
lowest  contributors  of  suspended  sediment. 
(USGS) 
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DISTRIBUTION  OF  AQUIFERS,  LIQUID- 
WASTE  IMPOUNDMEf«4TS,  AND  MUNICIPAL 
WATER-SUPPLY  SOURCES,  MASSACHU- 
SETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

D.  F.  Delaney,  and  A.  Maevsky. 

Geological     Survey     Open-File     Report     80-431 

(WRI),  1980.  1  Sheet,  1  Fig,  1  Tab,  3  Ref 

Descriptors:  'Aquifers,  'Liquid  wastes,  'Water 
supply,  'Water  pollution  sources,  'Massachusetts, 
Groundwater,  Aquifer  characteristics,  Water  yield. 
Wells,  'Waste-water  disposal.  Infiltration,  water 
quality.  Maps. 


Impoundments  of  liquid  waste  are  potential 
sources  of  ground-water  contamination  in  Massa- 
chusetts. The  map  report,  at  a  scale  of  1  inch 
equals  4  miles,  shows  the  idstribution  of  aquifers 
and  the  locations  of  municipal  water-supply 
sources  and  known  liquid-waste  impoundments. 
Ground  water,  an  important  source  of  municipal 
water  supply,  is  produced  from  shallow  sand  and 
gravel  aquifers  that  are  generally  unconfined,  less 
than  200  feet  thick,  and  yield  less  than  2,000  gal- 
lons per  minute  to  individual  wells.  These  aquifers 
commonly  occupy  lowlands  and  stream  valleys 
and  are  most  extensive  in  eastern  Massachusetts. 
Surface  impoundments  of  liquid  waste  are  com- 
monly located  over  these  aquifers.  These  impound- 
ments may  leak  and  allow  waste  to  infiltrate  under- 
lying aquifers  and  alter  their  water  quality. 
(USGS) 
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RECONNAISSANCE  STUDY  OF  LEACH  ATE 
QUALITY  FROM  RAW  MINED  OIL  SHALE- 
LABORATORY  COLUMNS, 

Industrial  Environmental  Research  Lab.,  Cincin- 
nati, OH. 

E.  Bates,  R.  Wolf,  and  D.  McWhorter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-129017, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Project  Summary  EPA-600/S7-80-181,  March, 
1981.  4  p,  1  Fig,  2  Tab. 

Descriptors:  'Oil  shale,  'Leachates,  'Water  pollu- 
tion sources,  'Trace  elements.  Heavy  metals,  Ef- 
fluents, Mining,  Soil  chemistry,  Aluminum,  Boron, 
Fluorine,  Zinc,  Lead,  Molybdenum. 

Potential  water  quality  problems  associated  with 
leachate  from  surface  storage  of  raw  shale  were 
studied  in  the  laboratory.  Eight  different  materials 
were  subjected  to  leaching.  Four  of  the  materials 
were  raw  mined  shales  obtained  at  different  loca- 
tions in  the  Colorado  oil  shale  region.  The  other 
four  materials  were  samples  of  shales  and  soils  that 
had  been  exposed  to  natural  leaching  processes. 
The  previously  exposed  materials  provide  a  base- 
line that  assisted  in  placing  the  results  for  the 
mined  shales  in  perspective.  Results  indicate  that 
leachates  from  mined  shales  will  contain  dissolved 
solids  at  levels  substantially  greater  than  the  back- 
ground levels  as  indicated  by  the  soils  and  previ- 
ously exposed  shales.  The  trace  elements  Al,  B,  F, 
Zn,  Pb  and  possible  Mo  occur  in  the  leachates 
from  some  of  the  mined  shales  in  quantities  signifi- 
cantly greater  than  in  the  leachates  from  the  back- 
ground materials.  All  other  trace  elements  studied 
were  present  in  the  effluents  from  the  mined  shales 
in  about  the  same  concentration  as  observed  in  the 
leachates  from  the  soils  and  previously  exposed 
shales.  (Moore-SRC) 
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HELMINTH  AND  HEAVY  METALS  TRANS- 
MISSION FROM  ANAEROBICALLY  DIGEST- 
ED SEWAGE  SLUDGE, 

Illinois  Univ.  at  Urbana-Champaign. 

For  primary  bibliographic  entry  see  Field  5E. 
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EPIDEMIOLOGICAL  STUDY  OF  KLEB- 
SIELLA PNEUMONIAE  AMONG  PULP  AND 
PAPER  MILL  WORKERS, 

Wisconsin  Univ. -Madison. 
M.  S.  Kanarek,  and  N.  R.  Caplenas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-172298, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S 1-8 1-023,  April,  1981.  2  p. 

Descriptors:  'Pulp  and  paper  industry,  'Public 
health,  'Klebsiella,  'Infection,  'Industrial  waste 
water,  'Coliforms,  Water  reuse.  Process  water, 
Sanitary  waste  water,  Epidemiology,  Effluents, 
Water  analysis. 

In  a  one-year  study  fecal  coliform  and  Klebsiella 
bacteria  densities  were  measured  in  several  of  Wis- 
consin's pulp  and  paper  mill  processing  wash 
waters,  treated  waters,  and  waters  receiving  pulp 


and  paper  mill  effluent  discharge.  The  isolation  of 
fecal  coliform  bacteria  ranged  from  as  low  as  a 
minimum  detectable  level  of  less  than  10  organ- 
isms/100 ml  mater  sample  to  as  high  as  an  estimat- 
ed 5,000,000  organisms/100  ml  water  sample. 
Water  data  were  obtained  from  an  effluent  survey 
of  twnety  plants  and  a  within-plant  survey  of  three 
mills.  These  findings  support  previous  investiga- 
tions concernmg  the  selective  growth  of  coliform 
bacteria  in  pulp  and  paper  mills  utilizing  processed 
water  recycle  loops.  Biochemical  testing  revealed 
that  over  50%  (range  from  4  to  97%)  of  the  fecal 
coliform  bacteria  associated  with  pulp  and  paper 
mill  processing  were  identified  as  bacteria  of  the 
genus  Klebsiella,  of  which  K.  pneumoniae  was 
found  to  be  the  most  prevalent  species.  Sampling 
of  paper  mill  workers  resulted  in  Klebsiella  i.sola- 
tion  from  the  upper  respiratory  tract.  Klebsiella 
biotyping  revealed  that  the  Klebsiella  isolation 
from  a  pulp  mill  worker  matched  the  Klebsiella 
biotype  found  in  the  plant's  processing  waters.  An 
additional  relationship  was  observed  between 
Klebsiella  biotypes  isolated  from  plant  sanitary 
sewers  and  the  mill's  processing  waters.  There  is  a 
strong  suggestion  that  upper  respiratory  tract  colo- 
nization, with  potential  health  hazards,  can  occur 
in  pulp  and  paper  mill  workers  occupationally 
exposed  to  Klebsiella  bacteria.  Recycling  or  reuse 
of  water  within  the  pulp  and  paper  industry  has 
been  shown  to  enhance  proliferation  of  K.  pneu- 
moniae densities.  Until  further  research  to  assess 
the  health  risks  of  populations  exposed  to  water 
contaminated  with  Klebsiella  is  carried  out,  the 
U.S.  ENvironmental  Protection  Agency  should 
not  encourage  recycling  within  the  pulp  and  paper 
industries  as  a  means  of  reducing  waste  discharges. 
(Brambley-SRC) 
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ENVIRONMENTAL  CHARACTERIZATION  OF 
GEOKINETICS'  IN  SITU  OIL  SHALE  RE- 
TORTING TECHNOLOGY, 

Monsanto  Research  Corp.,  Dayton,  OH. 
G.  M.  Rinaldi,  J.  L.  Delaney,  and  W.  H.  Hedley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-163727, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S7-8 1-021,  April,  1981.  5  p,  2  Fig, 
3  Tab. 

Descriptors:  'Oil  shale,  'Industrial  waste  water, 
'Effluents,  Air  pollution.  Heavy  metals,  Trace 
metals.  Benzenes,  Phenols,  Sulfur  compounds,  Ni- 
trogen compounds.  Organic  compounds.  Water 
pollution  control. 

In  situ  retorting  is  the  oil  recovery  process  in 
which  underground  shale  deposits  are  heated  in 
place  after  the  permeability  of  the  rock  has  been 
increased  by  fracturing.  Effluents  and  emissions 
were  sampled  and  analyzed  from  Geokinetics,  Inc. 
Retort  No.  17,  a  pilot-scale  unit  producing  30 
barrels  of  crude  shale  oil  per  day,  located  at  the 
Kamp  Kerogen  site  in  Uinuh  County,  Utah.  The 
potential  pollution  sources  tested  were  the  retort 
off-gases,  the  exhaust  from  thermal  incineration  of 
demister  outlet  gases,  fugitive  gas  seepage,  retort 
water  after  oil  separation,  and  evaporation  pond 
water.  The  retort  water  sample  contained  nitrogen 
compounds,  sulfur  compounds,  soluble  solids,  and 
organic  compounds.  It  also  contained  certain  or- 
ganic priority  pollutants  (acrylonitnle,  benzene, 
phenol,  toluene)  and  trace  elements  (arsenic, 
boron,  iron,  strontium)  in  amounts  on  the  order  of 
one  part  per  million.  The  presence  of  these  poten- 
tially toxic  materials  makes  treatment  of  oil  shale 
retorting  waste  waters  for  discharge  or  process 
recycle,  already  difflcult  because  of  the  number 
and  amount  of  conventional  pollutants  present,  a 
formidable  challenge.  Additional  measurement 
studies  and  technical  and  economic  evaluations  of 
treatment  alternatives  are  necessary  to  prevent  po- 
tential adverse  impacts  by  integrating  pollution 
control  with  oil  shale  development.  (Moore-SRC) 
W8 1-05776 


PHOSPHORUS  RETENTION  MODELS  FOR 
TENNESSEE  VALLEY  AUTHORITY  RESER- 
VOIRS, 

Tennessee  Valley  Authority,  Chattanooga.  Div.  of 
Water  Resources. 
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For  primary  bibliographic  entry  see  Field  2H. 
W8 1 -05807 


CONTAMINANT  TRANSPORT  IN  FRAC- 
TURED POROUS  MEDIA:  ANALYTICAL  SO- 
LUTION FOR  A  SINGLE  FRACTURE, 

Princeton  Univ.,  NJ. 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-058 13 


EFFECTS  OF  FLOODS  ON  NUTRIENT  AND 
METAL  CONCENTRATIONS  IN  A  COASTAL 
PLAIN  STREAM, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

P.  J.  MulhoUand,  L.  A.  Yarbro,  R.  P.  Sniffen,  and 
E.  J.  Kuenzler. 

Water  Resources  Research,  Vol  17,  No  3,  p  758- 
764,  June,  1981.  4  Fig,  3  Tab,  40  Ref. 

Descriptors:  *Metals,  'Nutrients,  'Floodwater, 
•Path  of  pollutants,  *Coastal  streams,  Streamflow, 
Particulate  matter,  Creeping  Swamp,  *North 
Carolina,  Dissolved  solids,  Organic  matter. 

Water  quality  in  Creeping  Swamp,  a  third-order 
coastal  plain  stream  in  North  Carolina,  was  moni- 
tored during  two  1976  floods,  January  and  June. 
There  were  two  sampling  stations:  CP-20  up- 
stream, draining  the  least  disturbed  portion  of  the 
watershed,  and  CP-10  downstream,  which  re- 
ceived effluents  from  a  hog  farm.  Concentrations 
of  most  of  the  filterable  substances  remained  rela- 
tively constant  during  nonflood  periods.  At  CP-20 
flood  waters  contained  lower  levels  of  CI  and 
higher  levels  of  nitrate  and  dissolved  organic  car- 
bons. At  C-10  concentrations  of  filterable  N,  P,  K, 
and  Fe  increased  markedly  during  floods.  This 
indicates  that  increases  in  concentrations  of  filter- 
able substances  during  floods  may  be  better  indica- 
tions of  watershed  disturbance  than  ambient  con- 
centrations. Levels  of  particulate  forms  of  P,  Fe, 
Si,  and  metals  increased  during  the  rise  of  the 
hydrograph,  reached  a  maximum  prior  to  peak 
streamflow,  and  decreased  thereafter.  (Cassar- 
FRC) 
W81-05814 


MEASUREMENT  OF  DISTRIBUTION  COEF- 
FICIENTS USING  A  RADIAL  INJECTION 
DUAL-TRACER  TEST, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

J.  F.  Pickens,  R.  E.  Jackson,  and  K.  J.  Inch. 
Water  Resources  Research,  Vol  17,  No  3,  p  529- 
544,  June,  1981.  10  Fig,  9  Tab,  47  Ref 

Descriptors:  *Solute  transport,  'Radioactive  waste 
disposal,  'Distribution  coefficient,  *Path  of  pollut- 
ants. Iodine  radioisotopes.  Strontium  radioisotopes, 
Tracers,  Injection  wells,  Adsorption,  Sand 
aquifers,  Aquifers,  Plumes,  Particle  size.  Ground- 
water pollution. 

The  adsorptive  and  dispersive  properties  of  a 
sandy  aquifer  were  evaluated  using  a  radial  injec- 
tion dual-tracer  test  with  1131  as  the  nonreactive 
tracer  and  Sr85  as  the  reactive  tracer.  Ground- 
water monitoring  points  were  located  at  various 
levels  (2  to  8  meters)  and  radial  distances  (0.36, 
0.66,  and  2.06  meters)  from  the  injection  well.  In 
the  breakthrough  curve  analysis,  physical  and 
chemical  nonequilibrium  adsorption  effects  were 
incorporated  in  the  dispersion  mechanism  of  the 
solute  transport  equation.  The  effective  dispersi- 
vity  values  for  Sr85  (range  0.7-3.3  cm,  mean  1.9 
cm)  were  2-5  times  greater  than  those  for  1131 
(range  0.4-1.5  cm,  mean  0.8).  Distribution  coeffi- 
cient values  obtained  from  analysis  of  the  break- 
through curves  at  depths  of  2.30,  2.66,  and  3.05 
meters  and  radial  distances  of  0.36  and  0.66  meters 
produced  values  of  2.6  to  4.5  ml  per  g.  These 
compare  well  with  values  obtained  by  other  meth- 
ods: 4.3-11.7  ml  per  g,  separation  of  fluids  from 
solids  in  sediment  cores;  2.8-10.8  ml  per  g,  batch 
experiments  on  core  sediments;  10  ml  per  g,  analy- 
sis of  a  25-year  old  radioactive  waste  plume  locat- 
ed within  50  meters  of  the  injection  well.  Sr85 
radioactivity  showed  preferential  adsorption  to  the 
coarset  fraction  (medium  sand),  the  finest  fraction 


(coarse  silt),  and  the  micaceous  minerals  (biotite 
and  vermiculite).  Further  evidence  for  the  none- 
quilibrium nature  of  the  adsorption-desorption  phe- 
nomena was  seen  in  the  relatively  slow  desorption 
of  Sr85,  shown  by  extreme  tailing  of  the  return 
breakthrough  curve  and  analysis  of  the  radioactiv- 
ity remaining  on  sediment  cores.  (Cassar-FRC) 
W81-05815 


LABORATORY  MEASUREMENTS  OF  THE 
STRONTIUM  DISTRIBUTION  COEFFICIENT 
KDSR  FOR  SEDIMENTS  FROM  A  SHALLOW 
SAND  AQUIFER, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geo- 
logical Sciences. 
R.  J.  Patterson,  and  T.  Spoel. 
Water  Resources  Research,  Vol  17,  No  3,  p  513- 
520,  June,  1981.  3  Fig,  5  Tab,  28  Ref 

Descriptors:  'Strontium,  'Distribution  coefficients, 
'Adsorption,  Path  of  pollutants.  Radioactive  waste 
disposal.  Groundwater  movement.  Sediments, 
Sand  aquifers.  Aquifer  characteristics.  Chalk 
River,  Particle  size,  Vermiculite,  Calcium. 

Strontium  distribution  coefficients  for  sediments 
were  measured  by  a  modified  and  improved  labo- 
ratory batch  method.  The  average  measured  distri- 
bution coefficient  was  10  ml  per  g  for  whole 
aquifer  sediments  from  the  shallow  aquifer  at 
Chalk  River,  Ontario.  Comparison  values  are  7  ml 
per  g  determined  by  the  retardation  equation  and 
10  ml  per  g  based  on  analytical  results  for  aquifer 
sediments  and  coexisting  groundwaters  from  a  por- 
tion of  the  flow  system  that  is  contaminated  with 
Sr90.  Values  for  distribution  coefficients  (in  ml  per 
g)  measured  for  mineral  segregates  were:  quartz, 
0.4;  muscovite,  2.6;  biotite,  3.7;  feldspar,  4.7;  and 
biotite  altered  to  vermiculite,  37.0.  Vermiculite 
was  the  most  effective  adsorbent  phase.  These 
results  suggest  that  the  distribution  of  mineral  with 
respect  to  grain  size  strongly  influences  the  distri- 
bution coefficient  of  the  whole  sediment.  Relation- 
ships between  the  distribution  coefficient  and  ex- 
changeable calcium  on  the  sediments  and  compet- 
ing cation  concentration  in  the  test  solutions  indi- 
cate that  electrostatic  forces  are  in  primary  control 
of  Sr  adsorption.  (Cassar-FRC) 
W81-05819 


DETERMINATION  OF  RAINFALL  DURATION 
STATISTICS  FOR  RAIN-OUT  MODELS  FROM 
DAILY  RECORDS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2B. 
W8 1-05820 


UNBURNED  COAL  AS  A  SOURCE  OF  HY- 
DROCARBONS IN  SURFACE  SEDIMENTS, 

Woods  Hole  Oceanographic  Institution,  MA. 
B.  W.  Tripp,  J.  W.  Farrington,  and  J.  M.  Teal. 
Marine  Pollution  Bulltin,  Vol  12,  No  4,  p  122-126, 
April,  1981.  3  Fig,  3  Tab,  14  Ref. 

Descriptors:  'Coal,  'Hydrocarbons,  'Marine  sedi- 
ments. Aromatic  hydrocarbons.  Water  pollution 
sources.  Water  pollution  effects. 

Hydrocarbons  extracted  from  unburned  bitumi- 
nous coal  could  constitute  a  significant  source  of 
environmental  hydrocarbon  levels  in  some  coastal 
areas.  Pulverized  coal  samples  were  Soxhlet  ex- 
tracted with  3:1  toluene-methanol,  and  the  extract 
was  chromatographed  on  silica  gel  to  separate  the 
alkanes  from  the  aromatic  hydrocarbons.  Alkane 
and  aromatic  fractions  were  analyzed  by  high  reso- 
lution gas  chromatography.  Identities  of  com- 
pounds were  confirmed  by  glass  capillary  gas 
chromatography-mass  spectrometry.  Using  esti- 
mates of  coal  particles  in  coastal  sediments  and  an 
average  weight  of  extractable  aromatic  hydrocar- 
bons, it  was  calculated  that  as  much  as  40  micro- 
grams/g  of  the  aromatic  hydrocarbons  found  in 
coastal  sediments  could  be  derived  from  unburned 
coal.  Since  the  calculation  is  based  on  several 
averages  it  can  not  be  used  to  characterize  a  spcific 
area,  but  it  is  large  enough  to  be  of  interest  to  a 
scientist  trying  to  reconstruct  current  and  historic 


inputs  of  hydrocarbons  to  a  coastal  environment. 

(Small-FRC) 

W81-05837 


THE  IMPACT  OF  A  HIGH  LEVEL  NUCLEAR 
WASTE  REPOSITORY  ON  THE  REGIONAL 
GROUND  WATER  FLOW, 

Analytic  and  Computational  Research,  Inc.,  Los 

Angeles,  CA. 

A.  Runchal,  and  T.  Maini. 

International    Journal    of   Rock    Mechanics    and 

Mining  Sciences  and  Geomechanics  Abstracts,  Vol 

17,  No  5,  p  253-264,  October,  1980.  12  Fig,  3  Tab, 

20  Ref 

Descriptors:  'Groundwater  pollution,  'Radioac- 
tive wastes,  'Groundwater  hydrology,  Geohydro- 
logic  units,  Underground  waste  disposal,  Waste 
disposal.  Thermodynamics,  Temperature  effects, 
Hydrothermal  studies.  Regional  analysis,  Radioac- 
tive waste  disposal.  Rock  mechanics.  Rock  proper- 
ties, Geologic  formations. 

Deep  underground  burial  of  high  level  nuclear 
wastes  in  geologic  formations  may  provide  a  tech- 
nologically feasible  and  attractive  alternative  for 
disposal  of  these  wastes.  However,  many  issues 
relating  to  the  long-term  impact  of  this  disposal 
option  on  the  biosphere  are  little  researched  and 
understood.  This  paper  explores  the  general  impact 
of  a  high  level  waste  repository  on  the  regional 
groundwater  flow  patterns,  emphasizing  the  long 
term  thermally  induced  regional  groundwater 
flow.  A  mathematical  model  was  developed  for 
use  in  assessing  the  long-term  regional  ground- 
water flow  patterns  resulting  from  the  placing  of 
high  level  wastes  in  a  respository.  The  study  con- 
cluded that  information  on  hydrogeologic  and 
rock  properties  which  influence  the  effect  of  high 
level  wastes  on  the  biosphere  is  not  currently 
available  at  the  required  level  of  detail.  Estimates 
of  the  transit  times  of  radionuclides  to  the  bio- 
sphere can  be  made  using  the  equivalent  porous 
medium  approch  if  the  equivalence  is  carried  out 
carefully.  It  is  likely  that  thermal  instability  may 
occur  under  some  conditions,  leading  to  the  forma- 
tion of  convection  cells  in  the  immediate  vicinity 
of  the  repository.  Under  considerable  thermal 
loading,  the  general  direction  of  the  flow  through 
the  repository  might  change  from  a  largely  hori- 
zontal to  a  largely  vertical  pattern,  significantly 
reducing  the  time  required  for  the  radionuclides  to 
reach  the  near-surface  aquifers  and  the  biosphere. 
Parametic  simulations  indicated  that  the  flow 
through  the  repository,  for  the  conditions  investi- 
gated, was  largely  controlled  by  the  thermal  load- 
ing. The  need  for  further  field  investigations  and 
theoretical  studies  is  stressed.  (Carroll-FRC) 
W8 1-05841 


SHORT-TERM  FLUCTUATIONS  IN  HEAVY 
METAL  CONCENTRATIONS  IN  ANTARCTIC 
SNOW, 

British  Antarctic   Survey,   Cambridge  (England); 

and     Natural     Environment     Research     Council, 

London  (England). 

M.  P.  Landy,  and  D.  A.  Peel. 

Nature,  Vol  291,  No  5811,  P  144-146,  May,  1981.  2 

Fig,  2  Tab,  15  Ref. 

Descriptors:  'Snow,  'Heavy  metals,  'Antarctic, 
'Fluctuations,  Fate  of  pollutants,  Polar  regions, 
Air  pollution  effects.  Volcanoes,  ice  cover,  Cadmi- 
um,  Lead,  Zinc,   Meteorological  data  collection. 

Previous  studies  have  shown  that  variations  in 
heavy  metals  in  polar  ice  cores  may  be  the  result  of 
global  airborne  pollutants.  Variabilities  of  polar  ice 
metals  in  Greenland  and  Antarctica  were  much 
greater  than  could  be  accounted  for  by  fluctuations 
in  the  annually  smoothed  emissions  of  anthropoge- 
nic sources  and  most  natural  causes.  The  eruption 
of  volcanoes  may  account  for  some  of  the  patterns 
observed.  A  remote  plateau  region  of  the  Antarctic 
Peninsula  showed  variations  similar  in  magnitude 
to  those  reported  for  a  longer  time  series.  The 
similarities  were  consistent  with  seasonal  changes 
and  single  snowfall  events,  suggesting  controlby 
meteorological  processes.  It  was  hypothesized  that 
changes  in  large-scale  transpot  processes  and  depo- 
sitional  patterns  for  long  time  periods  may  play  an 
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important  part  in  generating  the  heavy  metal  con- 
centration   profiles    found    in    deeper    ice    cores. 
(Geiger-FRC) 
W81-05842 


RECENT  GLCIER  VARIATIONS  AND  VOL- 
VANIC  ERUPTIONS, 

Washington  Univ.,  Seattle.  Quaternary  Research 

Center. 

S.  C.  Porter. 

Nature,  Vol  291,  No  5811,  p  139-142,  May,  1981.  2 

Fig,  72  Ref. 

Descriptors:  *Claciers,  *Volcanoes,  'Air  pollution 
effects,  ♦Climatology,  Aerosols,  Paleoclimatology, 
Climatic  data.  Glacial  drift,  Glaciohydrology,  Gla- 
ciology.  Polar  regions,  Temperature. 

Short  term  variations  in  global  climate  have  been 
attributed  to  the  injection  of  volcanic  dust  and 
gases  into  the  atmosphere  during  major  eruptions. 
It  was  estimated  that  global  cooling  of  about  1  K 
during  priods  of  intense  volcanic  activity  could 
lead  to  a  snowline  depression  large  enough  to 
cause  glacier  advances  similar  to  those  of  the  last 
several  centuries.  This  hypothesis  would  be  sup- 
ported if  evidence  were  found  of  a  close  relatioship 
between  global  volcanicity  and  the  pattern  of 
recent  glacier  variations.  Over  the  past  century, 
glacier  activity  of  the  Nothern  Hemisphere  exhibit- 
ed a  lack  of  synchrony  with  that  of  the  Southern 
Hemisphere.  However,  in  each  hemisphere,  glacier 
variation  sequences  correspond  with  acidity  re- 
cords of  polar  ice  cores  and  the  frequency  of 
volcanic  eruptions  in  successive  latitude  belts. 
These  patterns  point  to  glacier  fluctuations  in  re- 
sponse to  the  buildup  of  volcanic  aerosols  from 
large  eruptions.  It  was  suggested  that  explosive 
volanism  may  play  a  major  role  in  regulating  long 
term  climate  patterns.  (Geiger-FRC) 
W8 1-05844 


ACCUMULATION  OF  COPPER,  ZINC,  CAD- 
MIUM, AND  LEAD  FROM  TWO  CONTAMI- 
NATED SEDIMENTS  BY  THREE  MARINE  IN- 
VERTEBRATES-A  LABORATORY  STUDY, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick). 

S.  Ray,  D.  W.  McLeese,  and  M.  R.  Peterson. 
Bulltin  of  Environmental  Contamination  and  Toxi- 
cology, Vol  26,  No  3,  p  315-322,  March,  1981.  3 
Fig,  2  Tab,  19  ref. 

Descriptors:  'Heavy  metals,  *Bioindicators,  'Ac- 
cumulation, 'Invertebrates,  Marine  animals.  Cad- 
mium, Lead,  Copper.  Zinc,  Metals,  Fate  of  pollut- 
ants, 'Sediments,  Clams,  Shrimp,  Polychaetes,  Ab- 
sorption, Bioaccumulation. 

Three  marine  invertebrates.  Nereis  virens, 
Macoma  balthica,  and  Crangon  septemspinosa, 
were  exposed  to  two  natural,  highly  contaminated 
sediments,  and  the  uptake  of  Cu,  Zn,  Cd,  and  Pb 
was  determined.  Sediment  A  was  coarser  and  had 
lower  metal  concentrations,  except  for  Cu,  than 
Sediment  B.  The  animals  accumulated  more  Pb, 
Zn,  and  Cd  from  Sediment  B  and  more  Cu  from 
Sedment  A.  The  bioavailability  of  the  metals  was 
generally  related  to  the  EDTA  extraction  values. 
Bioavailability  was  controlled  by  factors  other 
than  the  total  extractable  metal  contents  of  the 
sediments,  for  example,  interspecies  differences  and 
feeding  habits.  In  most  cases,  initial  uptake  was 
rapid  and  either  followed  by  a  slow  decline  to  the 
initial  level  or  altered  by  attainment  of  new  steady 
state  levels.  M.  balthica  appeared  useful  for  short- 
term  testing  for  Cu,  Zn,  Cd,  and  Pb,  and  N.  virens 
for  Cd  and  Pb.  (Cassar-FRC) 
W81-05858 


UPTAKE  OF  PCBS  FROM  SEDIMENT  BY 
NEREIS  VIRENS  AND  CRANGON  SEPTEM- 
SPINOSA, 

Fisheries  and  Oceans  Canada,  St.  Andrews  (New 

Brunswick). 

D.  W.  McLeese,  C.  D.  Metcalfe,  and  D.  S. 

Pezzack. 

Archives   of  Environmental    Contamination   and 

Toxicology,  Vol  9,  No  5,  p  507-518,  September, 

1980.  8  Fig,  2  Tab.  17  Ref. 


Descriptors:  'Polychlorinated  biphenyls,  'Accu- 
mulation, 'Aquatic  aimals,  Polychaetes,  Shrimp, 
'Sediments,  Aroclors,  DDT,  Dieldrin,  Chlorinated 
hydrocarbons.  Fate  of  pollutants,  Benthic  fauna. 
Pesticides,  Dredging. 

Nereis  virens,  a  polychaete  worm,  concentrated 
polychlorinated  biphenyls  (PCB),  as  Aroclor  1254, 
in  direct  proportion  to  the  PCB  concentration  in 
spiked  sandy  sediment  (0.03  to  0.58  mg  per  kg, 
representative  of  lightly  contaminated  sediments) 
and  to  exposure  time.  Uptake  was  inversely  por- 
portional  to  worm  size.  Concentration  factors  at  32 
days  exposure  ranged  from  10.8  for  0.6  g  worms  to 
3.8  for  4.7  g  worms.  A  26  day  post-exposure  period 
produced  no  obvious  excretion  of  PCBs.  For  Cran- 
gon Septemspinosa,  a  shrimp,  PCB  concentration 
relationships  were  similar-directly  proportional  to 
concentrations  in  sediments  and  inversely  related 
to  animal  size.  Concentration  factors  at  32  days 
were  3.5  for  0.1  g  shrimp  to  1.9  for  2.9  g  shrimp. 
Field  collected  N.  virens  (1.3-20.0  g)  contained 
PCB,  DDT,  and  dieldrin;  smaller  animals  had 
greater  levels  than  larger  animals.  During  28  days 
exposure  to  sandy  sediment  with  °.32  mg  per  kg 
mixed  Aroclors,  N.  virens  accumulated  1.38  micro- 
grams PCB  per  g.  C.  septemspinosa  expoed  to 
muddy  sediment  with  0.32  mg  per  kg  mixed  Aro- 
clors accumulated  0.28  micrograms  PCB  per  g; 
Glycera  dibranchiata,  0.46  micrograms  PCB  per  g. 
(Cassar-FRC) 
W8 1-05869 


MICROBIAL  DEGRADATION  OF  AROMAT- 
ICS  AND  SATURATES  IN  PRUDHOE  BAY 
CRUDE  OIL  AS  DETERMINED  BY  GLASS  CA- 
PILLRY  GAS  CHROMATOGRAPHY, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5G. 
W8 1-05877 


WATER  HARDNESS  IN  RELATION  TO  CAD- 
MIUM ACCUMULATION  AND  MICROSCOP- 
IC SIGNS  OF  CARDIOVASCULAR  DISEASE 
IN  HORSES, 

Karolinska  Inst.,  Stockholm  (Sweden).  Dept.  of 
Environmental  Hygiene. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05937 


PERSISTENCE  OF  BRINE  POLLUTION  IN 
FRESNO,  CALIFORNIA  AQUIFER,  26  YEARS 
LATER, 

Fresno  County  Dept.  of  Health,  CA. 

J.  A.  Krancher,  C.  R.  Auerheimer,  G.  Bisel,  Jr., 

and  K.  D.  Schmidt. 

Journal  of  Environmental  Health,  Vol  43,  No  6,  p 

314-318,  May/June,   1981.  2  Fig,  4  Tab,  9  Ref. 

Descriptors:  'Brines,  'Groundwater  pollution. 
Aquifers,  Water  pollution.  Groundwater  move- 
ment. Base  flow.  Plume,  Groundwater  manage- 
ment. Industrial  wastes.  Wastewater  treatment, 
Wastewater  pollution.  Wastewater  management. 
Sodium,  Chloride,  Railroad  yard  wastes,  Fresno, 
California. 

In  1953  a  source  of  groundwater  pollution  was 
discovered  at  the  Southern  Pacific  Railroad  yard, 
where  an  ice  plant  and  water  softening  operation 
operated  in  Fresno,  California.  The  area  affected 
by  the  pollution  was  located  outside  the  city  limits 
on  the  northwest  fringes  of  Fresno  in  the  San 
Joaquin  Valley.  Although  this  major  source  of 
pollution  was  closed,  this  case  study  indicates  that, 
once  polluted,  it  may  take  decades  for  a  portion  of 
an  aquifer  to  be  rehabilitated,  in  spite  of  surface 
recharge  and  almost  30  years  of  continuous  water 
extraction  by  pumping.  The  process  used  at  the  ice 
plant  called  for  the  cooling  of  brine,  which  was 
then  used  to  freeze  water  to  make  ice  for  refrigera- 
tor train  cars.  Pits  and  wells  were  needed  for  the 
disposal  process  due  to  the  presence  of  a  nearly 
impermeable  iron-silica  hardpan  near  the  land  sur- 
face, which  precluded  the  use  of  percolation 
ponds.  The  water  softening  operation  used  sodium 
zeolite  processes  in  which  pumped  groundwater 
was  softened  and  used  for  locomotive  boiler  feed 
water.  The  spent  zeolite  was  regenerated  by  wash- 
ing with  a  mixture  of  saturated  sodium  chloride 


solution  and  well  water.  Wastewater  from  back- 
flushing  and  regeneration  was  discharged  to  a 
sump  and  from  there  to  a  seepage  pit.  In  1953  the 
contamination  plume  extended  about  80  hectares, 
with  maximum  chloride  and  sodium  levels  of  840 
and  418  mg/liter,  respectively.  In  1979  the  plume 
covered  an  area  of  325  ha,  with  highest  chloride 
and  sodium  concentrations  being  490  and  188  mg/ 
liter,  respectively.  The  rate  of  groundwater  flow, 
calculated  on  the  basis  of  the  advance  of  the  con- 
taminated front,  was  about  61  meters  per  year, 
which  is  in  close  agreement  with  estimates  based 
on  water  level  slope  and  aquifer  parameters. 
(Baker-FRC) 
W8 1-05960 


ADSORPTION,  DESORPTION,  SOIL  MOBIL- 
ITY AND  AQUEOUS  PERSISTENCE  OF  FEN- 
SULFOTHION  AND  ITS  SlJLFIDE  AND  SUL- 
FONE  METABOLITES, 

Department  of  Agriculture,  London  (Ontario).  Re- 
search Inst. 

J.  R.  W.  Miles,  B.  T.  Bowman,  and  C.  R.  Harris. 
Journal  of  Environmental  Science  and  Health,  Part 
B,  Vol  16,  No  3,  p  309-324,  1981.  4  Fig,  4  Tab,  12 
Ref 

Descriptors:  'Degradation,  'Fensulfothion,  'Ad- 
sorption, 'Insecticides,  Pesticides,  Muck  soils.  Or- 
ganic matter.  Solubility,  Sedments,  Sand. 

Laboratory  studies  were  conducted  on  the  adsorp- 
tion of  fensulfothion  on  three  soils  and  a  stream 
sediment.  The  adsorption  K  values  for  fensulfoth- 
ion in  soils  were  as  follows:  sand,  1.46;  stream 
sediment,  3.49;  sandy  loam,  8.39;  and  muck  soil, 
59.92.  Solubilities  in  water  (micrograms  per  ml) 
were  fensulfothion,  2000;  fensulfothion  sulfone, 
74.6;  and  fensulfothion  sulfide,  3.70.  Adsorption 
and  water  solubility  were  inversely  related.  K 
values  for  the  compounds  decreased  in  the  follow- 
ing order:  f.  sulfide  >  f  sulfone  >  fensulfothion. 
However,  below  a  concentration  of  16.63  nano- 
moles  per  ml,  f.  sulfone  showed  less  adsorption 
than  fensulfothion  on  sand.  There  was  a  close 
correlation  between  organic  matter  content  in  the 
soils  and  increasing  adsorption  and  desorption,  the 
muck  soil  having  the  greatest  adsorption  and  least 
desorption.  The  least  water-soluble  (.  sulfide  de- 
sorbed  least  readily,  whereas  desorption  properties 
of  fensulfothion  and  f.  sulfone  were  similar  to  each 
other  in  all  the  soils.  Mobilities  in  the  soils  were 
directly  related  to  water  solubility,  fensulfothion 
being  the  most  mobile.  Mobility  was  least  in  the 
muck  soil  The  persistence  of  fensulfothion  in  ster- 
ile and  non-sterile  natural  water  was  similar,  sug- 
gesting that  chemical,  rather  than  microbial  degra- 
dation was  the  probable  mechanism.  About  50% 
remained  at  the  end  of  16  weeks.  Under  reducing 
conditions  (1%  ethanol  in  natural  water)  fensul- 
fothion disappeared  in  8-12  weeks,  with  almost 
complete  conversion  to  the  sulfide.  (Cassar-FRC) 
W8 1-05963 


UPTAKE   AND   ELIMINATION   OF  65ZN   IN 
THE  BLACK  SEA  IDOTEA  BALTICA  BASTERI, 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 

For  primary  bibliographic  entry  see  Field  5C. 
W81-05968 


MERCURY  ACCUMULATION  IN  AND 
GROWTH  RATE  OF  RAINBOW  TROUT, 
SALMO  GAIRDNERI,  STOCKED  IN  AN  EAST- 
ERN OREGON  RESERVOIR, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Agricul- 
tural Chemistry. 

G.  R.  Phillips,  and  D.  R.  Buhler. 
Archives   of   Environmental    Contamination    and 
Toxicology,  Vol  9,  No  1,  p  99-107,  January,  1980. 
2  Fig,  3  Tab,  29  Ref. 

Descriptors:  'Mercury,  'Trout,  'Accumulation, 
Path  of  pollutants.  Growth  rates.  Rainbow  trout. 
Fish,  Antelope  Lake,  Oregon. 

Mercury  concentrations  in  lateral  muscle  tissiie 
from  rainbow  trout  (Salmo  gairdneri),  stocked  in 
Antelope  Lake,  Oregon,  increased  lineariy  during 
the  first  5  months,  leveled  off  during  the  next  3 


28 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


months,  and  became  nearly  asymptotic  at  8  months 
(0.9  micrograms  per  fram).  This  reservoir  had  been 
contaminated  with  Hg  during  gold  mining  activi- 
ties in  the  1860's.  Muscle  tissue  of  fish  living  in  the 
reservoir  for  7,  19,  and  31  months  contained  similar 
levels  of  Hg,  1.1  to  1.4  micrograms  per  gram, 
indicating  that  the  uptake  curve  remains  asymptot- 
ic indefinitely.  An  estimated  0.05  micrograms  Hg 
per  liter  as  methylmercury  would  account  for  the 
methylmercury  accumulation  by  trout  in  the  reser- 
voir. Growth  rates  (in  mg  per  gram  per  day)  of 
trout  ranged  from  0.7  in  December  to  39.7  in 
April,  resulting  in  food  consumption  rates  ranging 
from  25  to  140  mg  per  gram  per  day.  (Cassar-FRC) 
W81-05975 


TOTAL  POLLUTION  LOADS  CONSIDERING 
URBAN  STORM  RUNOFF, 

Bayerisches    Landesamt    fuer    Wasserwirtschaft, 

Munich  (Germany,  F.R.). 

A.  Goettle,  and  K.  Krauth. 

Water  Science  and  Technology,  Vol  13,  No  3,  p 

155-173,  1981.  9  Fig,  11  Tab,  22  Ref, 

Descriptors:  'Urban  runoff,  *Stonn  water,  *Com- 
bined  sewer  overflows.  Runoff,  'Pollution  load. 
Wastewater  treatment.  Storm  runoff.  Water  pollu- 
tion control.  Air  pollution.  Fallout,  Sewer  separa- 
tion. 

A  review  of  previous  studies  on  storm  water  pollu- 
tion is  presented.  The  three  main  sources  of  this 
pollution  are  atmospheric  washout  and  fallout 
(chemical  composition  and  amount  vary  greatly), 
washoff  of  ground  surface  pollution  (debris,  chemi- 
cals, ice  control  substances,  vehicle  lubrication 
losses,  degraded  road  surfaces,  and  degraded  auto 
tires),  and  deposit  and  scour  of  pollutants  in  the 
sewers  (observed  mainly  in  combined  sewers). 
Tables  and  figures  give  statistics  for  concentrations 
of  various  pollutants  in  rainfall,  runoff,  and  sewer- 
age, with  emphasis  on  cities  in  the  Federal  Repub- 
lic of  Germany.  Analysis  of  the  data  produced  the 
conclusions  that  storm  water  pollution  cannot  be 
neglected  in  either  separate  storm  sewer  systems  or 
combined  sewer  systems.  In  combined  sewer  sys- 
tems, storage  basins  should  be  designed  to  capture 
the  first  flush  after  a  storm  event.  In  urban  areas 
with  separate  sewers,  all  improper  connections  be- 
tween sanitary  and  storm  sewers  must  be  repaired. 
Where  there  is  significant  surface  pollution,  storm 
runoff  should  be  directed  to  the  sanitary  sewer  for 
routing  to  the  treatment  plant.  In  residential  areas 
with  no  unusual  pollution,  storm  water  treatment  is 
not  necessary.  If  the  wastewater  treatment  plants 
cannot  handle  the  periodic  heavy  loads  caused  by 
storm  water,  they  should  be  improved.  (Cassar- 
FRC) 
W81-05980 


CLEARCUTTING  PATTERNS  AFFECT  NI- 
TRATE AND  CALaUM  IN  STREAMS  OF  NEW 
HAMPSHIRE, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

For  primary  bibliographic  entry   see  Field  4D. 

W81-05984 


CHANGES  IN  SOIL  WATER  QUALITY  RE- 
SULTING FROM  THREE  TIMBER  CUTTING 
METHODS  AND  THREE  LEVELS  OF  FIBER 
UTILIZATION, 

Montana  Univ.,  Missoula.  School  of  Forestry. 
N,  Stark. 

Journal  of  Soil  and  Water  Conservation,  Vol  35, 
No  4,  p  183-187,  July/August,  1980.  6  Tab,  14  Ref 

Descriptors:  'Water  quality,  'Forest  management. 
Forest  watersheds.  Cutting  management.  Soil 
water,  'Clear-cutting,  Logging,  Forest  hydrology. 
Iron,  Soil  chemistry,  Nutrients,  Acidity,  Acidic 
soils.  Forest  soils,  'Water  pollution  control. 

A  study  was  initiated  in  the  Intermountain  Forest 
and  Range  Experimental  Region  to  examine  the 
impacts  of  three  timber  cutting  methods  and  three 
levels  of  use  on  the  ecosystem.  The  cutting  meth- 
ods were  clearcutting,  understory  removal,  and 
overstory  removal  Utilization  levels  included 
heavy   use   to   2.54  centimeters,   slash   broadcast 


burned,  and  slash  left.  In  general  the  least  damag- 
ing treatment  in  terms  of  soil  water  nutrients  was 
that  which  left  the  slash  where  it  lay.  In  some  cases 
with  heavy  utilization,  which  is  the  removal  of  all 
live  tree  material,  slightly  elevated  levels  of  soil 
water  nutrients  from  needle  decay  were  noted.  In 
general,  however,  this  treatment  had  only  minor 
impacts  on  soil  water  quality  over  the  first  two 
years  following  harvest.  The  burning  of  what  was 
left  reduced  the  amount  of  iron  in  soil  water, 
indicating  that  the  bums  were  hot  enough  to  alter 
the  soil  pH  and  iron  solubility.  Other  ions  in  the 
soil  were  increased  after  burning.  The  biological 
lives  of  these  soils,  or  the  length  of  time  that  the 
soil  can  chemically  support  trees  under  identical 
treatments  on  a  70  yr  rotation,  are  very  long, 
mostly  in  excess  of  40,000  yr.  This  is  of  little 
management  importance,  but  the  amount  of  availa- 
ble nutrients  points  to  a  risk  of  nutrient  shock  if 
more  than  wood  or  bark  is  removed  from  the  site. 
Depleted  supplies  of  copper  and  sodium  will  ulti- 
mately limit  growth  on  these  soils  if  iron  toxicity 
does  not  do  so  (Baker-FRC) 
W8 1-05988 


MASS  TRANSPORT.  2.  ANALYSIS  OF  UNCER- 
TAINTY IN  PREDICTION, 

Utah  Univ.,  Salt  Lake  City.  Dept.  of  Geology  and 

Geophysics. 

L.  Smith,  and  F.  W.  Schwartz. 

Water  Resources  Research,  Vol  17,  No  2,  p  351- 

369,  April,  1981.  20  Fig,  5  Tab,  16  Ref 

Descriptors;  'Groundwater  movement,  'Stochas- 
tic process.  Model  studies,  'Mass  transport,  Math- 
ematical studies.  Probabilistic  process.  Flow, 
Porous  media.  Soil  porosity.  Porosity,  Capillary 
water,  Path  of  pollutants.  Tracers,  Prediction. 

The  major  objective  of  this  paper  is  to  extend  the 
description  of  a  stochastic  modeling  concept  for 
mass  transport  to  transport  in  a  groundwater  basin 
with  layering,  hydraulic  anisotropism,  chemical 
processes,  and  tracer  or  contaminant  input  func- 
tions of  a  more  realistic  character.  The  paper  also 
attacks  the  problem  of  uncertainty  in  transport 
predictions.  The  issue  of  how  much  confidence 
should  be  placed  in  predictions  made  with  math- 
ematical models  is  considered.  In  this  study  it  is 
assumed  that  the  stochastic  model  describing  the 
spatial  variability  and  its  parameter  values  are 
known  without  uncertainty.  The  results  of  this 
study  indicate  that  transport  is  influenced  in  a 
complex  way  by  geological  layering,  within-layer 
heterogeneities  in  hydraulic  conductivity  and  po- 
rosity, porous  medium-fluid  interactions,  location 
of  the  input  zone,  and  release  rate  of  mass  from 
primary  containment.  Parameters  which  are  capa- 
ble of  changing  both  the  magnitude  and  direction 
of  advective  transport  are  of  primary  importance 
in  determining  prediction  uncertainties.  The  ar- 
rangement of  units  with  different  mean  hydraulic 
conductivities,  standard  deviation  and  integral 
scales  in  hydraulic  conductivity,  and  hydraulic  ani- 
sotropy  can  be  identified  in  this  respect.  Other 
parameters  such  as  porosity  and  processes  such  as 
cation  exchange  act  only  to  change  the  magnitude 
of  the  velocity.  Thus,  spatial  variations  in  these 
parameters  are  of  secondary  importance  in  contrib- 
uting to  uncertainty.  (Baker-FRC) 
W81-05998 


DISTRIBUTION  OF  RIBONUCLEIC  ACID  CO- 
LIPHAGES  IN  KOREA, 

Keio  Univ.,  Tokyo  (Japan).  Dept.  of  Molecular 

Biology. 

S.  Osawa,  K.  Furuse,  M.  S.  Choi,  A.  Ando,  and  T. 

Sakurai. 

Applied  and  Environmental  Microbiology,  Vol  41, 

No   4,   p   909-911,   April,    1981.    2   Tab,    11    Ref 

Descriptors:  'Path  of  pollutants,  'Domestic 
wastes,  'Bacteriophage,  Bacterial  analysis,  'Korea, 
Geography,  Coliforms,  Bacteria,  Viruses,  Waste 
water.  Sewage  bacteria,  Isolation. 

Sewage  samples  from  domestic  wastes  of  densely 
populated  urban  areas  of  Korea  were  collected  to 
determine  the  geographical  distribution  of  ribonu- 
cleic acid  (RNA)  coliphages.  Of  the  132  samples 
collected  from  July  through  August  of  1979,  74 


(56%)  were  positive  for  RNA  phages.  Phages 
were  grouped  I,  II  or  III  (4:47:55)  based  on  serolo- 
gical analysis.  Analysis  of  previous  data  from 
Japan  and  Southeast  Asia  showed  that  the  distribu- 
tion pattern  of  RNA  phages  in  Korea  was  of  a  type 
intermediate  between  those  found  in  these  two 
areas.  Isolation  patterns  of  RNA  phages  in  Korean 
domestic  waste  samples  showed  a  high  frequency 
of  concurrent  occurrences  of  RNA  phages  of  dif- 
ferent groups  or  subgroups  in  the  same  sewage 
sample.  A  gradual  increase  in  group  III  phages 
over  group  II  phages  with  progressive  movement 
away  from  Japan  proper  towards  the  south  was 
noted.  (Geiger-FRC) 
W8 1-06011 


TOXICOLOGICAL  EFFECTS  OF  AERIAL  AP- 
PLICATION OF  MONOCROTOPHOS, 

CIBA-GEIGY  of  India  Ltd.,  Bombay. 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-06027 


UREASE  ACTIVITY  IN  TROPICAL  RICE 
SOILS  AND  FLOOD  WATER, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

K.  L.  Sahrawat. 

Soil  Biology  and  Biochemistry,  Vol  12,  No  2,  p 

195-196,  1980.  2  Tab,  9  Ref. 

Descriptors:  'Fate  of  pollutants,  'Assays,  'Flood 
water,  'Ureas,  Fertilizers,  Nitrogen  compounds. 
Agricultural  chemicals,  'Rice,  Salinity,  Tropical 
regions,  Alkalinity,  Water  analysis.  Soil  analysis. 

The  urease  activity  of  flood  water  and  soil  used  for 
rice  growing  was  studied  to  distinguish  the  urease 
hydrolyzing  power  of  flood  water  from  that  of  the 
soil.  Urea  is  the  most  commonly  used  nitrogen 
fertilizer  in  the  rice  paddies  of  the  tropics.  Surface, 
air  dried  and  ground  samples  of  13  different  soils 
were  examined  for  urease  activity  by  a  modified 
non-buffer  technique  using  a  potassium  chloride 
extraction  and  steam  distillation  with  magnesium 
oxide.  Urease  activity  in  flood  water  was  deter- 
mined in  a  similar  manner,  with  corrections  for 
ammonium  ions  present  in  raw  samples.  Urea  hy- 
drolysis in  soil  varied  from  8.0  to  32.0  micrograms 
of  ammonium  ion  formed/hour/g  soil  at  30  de- 
grees. Alkali  increased  the  rate  of  soil  urease  activ- 
ity in  both  soil  and  water  samples,  while  salt  had 
little  effect.  Urease  activity  in  flood  waters  of  11 
lowland  rice  soils  varied  from  0  to  36  micrograms 
of  ammonium  ion  formed/25  ml/hour.  Differences 
in  results  between  the  present  and  previous  studies 
were  attributed  to  different  test  conditions  from 
studies  done  in  the  field  and  laboratory  and  from 
those  afforded  by  greenhouse  environments. 
(Geiger-FRC) 
W8 1-06037 
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SURVEY  OF  AQUATIC  WEEDS  AND  ALGAE 
IN  WELLTON-MOHAWK  MAIN  CONVEY- 
ANCE CHANNEL-GILA  PROJECT;  FINAL 
REPORT  1979-80, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

N.  E.  Otto,  and  V.  S.  Miyahara. 

Report  GR-81-7,  January,  1981.  74  p,  9  Fig,  1  Tab, 

7  Ref,  2  Append. 

Descriptors:  'Aquatic  weeds,  'Aquatic  productiv- 
ity, 'Diatoms,  'Drainage  water,  Drainage  canals. 
Aquatic  plants.  Conveyance  structures,  Desalina- 
tion plants.  Nitrogen,  Phosphorus,  Water  pollution 
effects.  Aquatic  weed  control. 

Algae  growing  in  the  Wellton-Mohawk  main  con- 
veyance channel  drainwater  were  monitored 
weekly  from  1978  through  March  1980.  The  domi- 
nant algae  continued  to  be  diatoms,  as  previously 
reported  in  1976  and  1978.  These  diatoms  are 
known  to  be  predominantly  epiphytic  forms  that 
grow  on  the  canal  lining  and  other  substrate,  and 
are  torn  loose  by  waterflow  and  become  free- 
floating  plankton.  Algal  cell  counts  over  this 
period  ranged  of  approximately  4,500  cells/mL  in 
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January  1980  to  a  maximum  count  of  approximate- 
ly 45,000  cells/mL  in  April  of  1979.  The  measured 
drift  was  predominantly  aquatic  weeds,  filamen- 
tous algae,  and  terrestrial  debris,  averaging  ap- 
proximately 2300  kg  wet  weight  per  24  hours  with 
a  maximum  of  approximately  6000  kg  per  24  hours. 
Environmental  parameters  in  the  drainwater,  such 
as  the  nitrogen  and  phosphorus  levels,  were  stud- 
ied. A  combination  of  conditions  appears  to  be 
responsible  for  changes  in  aquatic  vegetation  pro- 
ductivity. The  data  indicate  that  removal  of  weeds 
by  mainten .  nee  is  directly  related  to  the  amount  of 
vegetational  debris  found  downstream.  These  bio- 
logical data  were  used  in  part  to  aid  in  the  design 
and  development  of  operating  criteria  for  the 
394000  cu  m/day  desalting  plant  to  be  sited  on  the 
canal  as  part  of  the  Colorado  River  Basin  Salinity 
Control  Project.  (Moore-SRC) 
W8 1-05742 


ECOLOGY  OF  CATOSTOMIDS  IN  TWIN 
LAKES,  COLORADO,  IN  RELATION  TO  A 
PUMPED-STORAGE  POWERPLANT, 

Colorado    Cooperative    Fishery    Research    Unit, 
Fort  Collins. 
D.  A.  Krieger. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-240582, 
Price  codes:  a64  in  paper  copy,  AOl  in  microfiche. 
Bureau  of  Reclamation,  Engineering  and  Research 
Center  Report  REC-ERC-80-2,  June,  1980.  56  p, 
14  Fig,  21  Tab,  48  Ref,  2  Append. 

Descriptors:  *Pumped  storage,  'Environmental  ef- 
fects, 'Sucker,  'Powerplants,  Larvae,  Turbidity, 
Ecology,  Growth,  Fish  populations.  Fish  food, 
Entrainment,  'Baseline  studies,  'Twin  Lakes, 
Colorado. 

Growth,  food  habits,  reproductive  biology,  distri- 
bution, and  survival  of  white  and  longnose  suckers 
in  Twin  Lakes,  Colorado,  were  investigated  during 
1978  to  define  the  role  of  these  species  in  relation 
to  the  sport  fishery  and  to  provide  baseline  infor- 
mation prior  to  operation  of  a  pumped-storage 
powerplant  being  constructed  on  the  northwest 
shore  of  the  lower  lake.  White  suckers  were  longer 
lived  and  slower  growing  than  suckers  in  other 
areas.  Longnose  suckers  were  also  slow  growing 
but  few  lived  past  8  years.  Food  of  the  suckers  was 
predominantly  chironomid  larvae,  fingernail  clams, 
and  cladocera.  Utilization  of  a  more  diverse  diet  by 
fish  in  the  lower  lake  was  attributed  to  food  avail- 
ability and  more  food  competition  than  in  the 
upper  lake.  Distribution  of  the  fish  was  affected  by 
size  and  season.  White  suckers  were  often  captured 
more  than  2  m  off  the  bottom.  Densities  of  white 
suckers  were  greater  in  the  lower  lake.  Longnose 
suckers  were  relatively  abundant  at  the  power- 
plant;  however,  few  white  suckers  were  captured 
near  the  site.  Entrainment  of  adult  suckers  could 
be  greater  at  night  due  to  inshore  movements  of 
the  fish  at  that  time.  Larval  suckers  were  not 
prevalent  near  the  powerplant,  but  may  be  swept 
into  the  area  by  currents  created  during  the  pump- 
ing mode.  The  indirect  effects  of  operation  of  the 
powerplant  on  the  suckers  may  include:  turbidity 
effects  on  food  organisms;  turbidity  effects  on  feed- 
ing; chumming  with  remains  of  entrained  fish, 
mysids,  and  zooplankton;  and  alteration  of  the 
trophic  dynamics  of  the  ecosystem.  (Moore-SRC) 
W81-05744 


ENVIRONMENTAL  ASPECTS  OF  DREDGED 
MATERIAL  DISPOSAL  RELATING  TO  WA- 
TERWAY DEVELOPMENT, 

For  primary  bibliographic  entry  see  Field  6G. 
W81-05753 


THE     MOLLUSCAN     SHELL:     BIOLOGICAL 
RECORD  OF  ENVIRONMENTAL  CHANGE, 

Yale  Univ.,  New  Haven,  CT.  Geology  and  Geo- 
physics. 

D.  C.  Rhoads,  and  R  A.  Lutz. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 59816, 
Price  codes:  A15  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
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Descriptors:  'Mollusks,  'Environmental  effects, 
'Environmental  quality,  'Water  pollution  effects. 
Water  quality.  Sediments,  Shellfish,  salinity. 
Water  temperature.  Mortality,  Storms,  Benthic  en- 
vironment, Benthic  organisms. 

The  responses  of  benthic  organisms  to  temporal 
and  spatial  changes  in  environmental  quality 
cannot  always  be  directly  measured.  The  effect  of 
a  storm,  pollution  event,  change  in  salinity,  tem- 
perature, or  sediment  type  may  be  assessed  with  a 
species  population  after  the  event  or  change.  This 
manual  of  molluscan  shell  growth  has  been  pre- 
pared so  that  the  pollution  biologist  can  extract 
information  about  recruitment,  growth,  and  mor- 
tality responses  of  molluscs  to  past  and  present 
changes  in  environmental  quality.  Information  is 
stored  within  invidual  molluscan  shells  in  the  form 
of  ontogenetic  records  of  growth  and  develop- 
ment. Environmental  changes  may  be  recorded  in 
the  skeleton  as  a  change  in  shell  shape  and  form, 
microgrowth  increments,  shell  microstructure, 
mineralogy  or  chemistry.  A  specific  environmental 
change  may  involve  one  or  several  of  these  varia- 
bles. Environmental  change  is  also  manifested  at 
the  population  level  in  the  form  of  temporal  or 
spatial  changes  in  the  structure  of  wholeshell,  size- 
frequency  distributions  of  both  living  and  death 
assemblages.  A  wide  range  of  ecological  problems 
can  be  addressed  through  shell  research,  including 
after-the-fact  pollution  studies,  identification  of 
adaptive  strategies,  and  shellfisheries  management. 
(Moore-SRC) 
W81-05757 


AEROBIC  MICROBIAL  ACTIVITY  IN  SUR- 
FACE SEDIMENTS  CONTAINING  HIGH  OR 
LOW  CONCENTRATIONS  OF  ZINC  TAKEN 
FROM  DUBLIN  BAY,  IRELAND, 

Trinity  Coll.,  Dublin  (Ireland).  Dept.  of  Microbi- 
ology. 

A.  H.  Pickaver,  and  M.  C.  Lyes. 
Estuarine,  Coastal  and  Shelf  Science,  Vol  12,  No  1, 
p  13-22,  1981.  3  Fig,  5  Tab,  23  Ref. 

Descriptors:  'Sediments,  'Zinc,  'Microorganisms, 
Intertidal  areas.  Heavy  metals,  'Aerobic  bacteria. 
Bacteria,  Coastal  waters.  Metabolism,  Marine  sedi- 
ments, 'Ireland,  'Dublin  Bay,  Water  pollution  ef- 
fects. 

The  fmding  of  an  earlier  study,  showing  that  some 
areas  of  Dublin  Bay  in  Ireland  had  high  levels  of 
zinc,  raised  concerns  about  the  ability  of  the  Bay  to 
accept  the  large  quantities  of  domestic  sewage 
effluent  it  receives.  This  study  was  designed  to 
determine  the  viable  numbers  and  biomass  of  aero- 
bic bacteria  in  surface  sediments  from  polluted  and 
non-polluted  sites,  to  compare  the  oxygen  uptakes 
of  these  bacteria,  to  determine  any  effect  of  zinc  on 
the  in  situ  cellulose  degradation,  and  to  examine 
the  zinc  resistance  profiles  of  these  microorgan- 
isms. Both  viable  counts  of  free,  unattached  bacte- 
ria and  measurement  of  total  biomass  using  »he 
muramic  acid  method  showed  that  bacterial  num- 
bers were  about  15  times  higher  in  the  polluted 
sites  than  in  the  non-polluted  site.  Metabolic  rates 
appeared  to  be  between  two  and  four  times  higher 
in  the  polluted  site  when  measured  by  oxygen 
consumption  or  by  cellulose  degradation,  when 
computed  in  terms  of  dry  weight  of  sediment  per 
unit  time.  However,  when  computed  in  terms  of 
bacterial  numbers  per  unit  time,  the  true  metabolic 
rate  in  the  polluted  sediment  was  found  to  be  five 
times  lower  than  in  the  non-polluted  sediment. 
Bacteria  within  sediments  of  the  Bay  exhibited  a 
range  of  resistance  to  zinc,  but  the  percentage  of 
zinc-resistant  bacteria  appeared  to  increase  inverse- 
ly to  the  concentration  of  zinc  in  situ.  There  ap- 
peared to  be  no  selection  for  a  particular  zinc- 
resistant  bacterial  population  during  the  metabo- 
lism of  cellulose  as  a  specific  carbon  source.  (Car- 
roll-FRC) 
W8 1-05767 


EFFECTS  OF  FLUCTUATING,  SUBLETHAL 
APPLICATIONS  OF  HEAVY  METAL  SOLU- 
TIONS UPON  THE  GILL  VENTILATORY  RE- 
SPONSE OF  BLUEGILLS  (LEPOMIS  MACRO- 
CHIRUS), 


Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns,  Jr.,  K.  W.  Thompson,  and  A.  C. 
Hendricks. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-1 50997, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
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Descriptors:  'Water  pollution  effects,  'Monitor- 
ing, 'Bluegills,  'Fish  behavior,  'Computers, 
Heavy  metals.  Effluents,  Toxicity,  Bioassay,  Statis- 
tics, Water  quality  management.  Zinc,  Copper, 
Nickel,  Chromium. 

This  study  demonstrates  the  use  ofminicomputers 
for  continuously  observing  the  ventilatory  behav- 
ior of  fish  in  order  to  monitor  the  quality  of  the 
water  passing  through  fish  sensing  chambers.  The 
water  source  culd  be  an  industrial  effluent,  agricul- 
tural runoff,  or  a  carefully  controlled  laboratory 
source  as  in  this  study.  Situations  of  complex, 
fluctuating  toxic  effluents  were  simulated  in  order 
to  describe  responses  that  could  be  expected. 
These  results  were  then  compared  with  those  of 
control  fish  which  were  not  exposed  to  toxic  ef- 
fluents. Not  only  did  ventilatory  rtes  significantly 
increase  in  response  to  labortory  effluents  (suble- 
thal concentrations  of  zinc,  copper,  mixtures  of 
zinc  and  copper,  and  mixtures  of  zinc,  copper, 
nickel,  and  hexavalent  chromium),  but  also  the 
amplitude  of  the  ventilatory  signal  was  reduced 
considerably.  The  fish  were  capable  of  responding 
similarly  to  repeated  exposures  of  toxicant  solu- 
tions, indicating  the  feasibility  of  an  environmental 
monitoring  system  based  on  ventilatory  behavior, 
the  amplitude  response  was  primarily  due  to  a  real 
change  in  ventilatory  behavior  of  the  fish,  not  to  a 
change  in  electrical  properties  of  the  water  due  to 
the  addition  of  the  toxicant  solutions.  The  ventila- 
tory data  met  the  requirements  for  parametric  sta- 
tistical analyses  when  comparing  individuals.  Thus, 
when  sample  size  is  large  enough,  conventional 
methods  such  as  the  analysis  of  variance  can  be 
employed.  This  is  a  promising  system  that  could  be 
developed  into  a  useful,  on-line  environmental 
moniotr  for  industrial,  agricultural,  or  other  pur- 
poses. (Brambley-SRC) 
W8 1-05770 


NATIONWIDE  ASSESSMENT  OF  RECEIVING 
WATER  IMPACTS  FROM  URBAN  STORM- 
WATER  POLLUTION;  VOLUME  1,  SUM- 
MARY, 

Florida  Univ.,  Gainesville. 
J.  P.  Heaney,  W.  C.  Huber,  and  M.  E  Lehman. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-161812, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-025,  March,  1981.  4  p. 

Descriptors:  'Urban  runoff,  'Storm  runoff,  'Water 
pollution  sources.  Urban  areas.  Pollutants,  Water 
quality  standards.  Environmental  effects.  Dis- 
solved oxygen.  Combined  sewer  overflos.  Sedi- 
ments. 

A  search  through  published  and  unpublished  litera- 
ture on  urban  wet-weather  impacts  on  receiving 
waters  yielded  information  for  each  of  the  248 
urbanized  areas  in  the  United  States.  The  informa- 
tion was  analyzed  in  terms  of:  characteristics  of  the 
urban  area  as  it  related  to  types  and  quantitites  of 
pollutants;  characteristics  and  types  of  receiving 
waters;  uses  of  receiving  waters  and  water  quality 
standards;  kind  of  impact  and  its  characteristics; 
and  key  pollutant  or  pollutants.  Impacts  on  receiv- 
ing waters  were  not  clearly  defined,  since  they  are 
a  composite  of  the  perspectives  of  many  profes- 
sionals, and  the  waters  themselves  are  not  well 
defined.  Almost  85%  of  the  receiving  waters  are 
rivers,  with  lakes  -  5%,  and  estuaries  and  oceans  - 
10%.  Very  few  fish  kills  identify  urban  runoff  as 
the  direct  cause,  but  it  could  be  a  cause  in  up  to 
50%  of  the  beach  closmgs.  Reduced  dissolved 
oxygen  levels  may  be  due  to  combined  sewer 
overflows,  urban  runoff,  and  sediment  resuspen- 
sion,  but  also  to  failures  in  treatment  plants  and 
even  accidental  or  deliberate  discharges  from  point 
sources.  Of  the  19  cities  having  more  than  four 
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urban  runoff  problem  citations,  over  half  are  the 
older  cities  of  the  northeast.  (Brarabley-SRC) 
W8 1-05772 


MODIFICATIONS  OF  MODELS  PREDICTING 
TROPHIC  STATE  OF  LAKES:  ADJUSTMENT 
OF  MODELS  TO  ACCOUNT  FOR  THE  BIO- 
LOGICAL MANIFESTATIONS  OF  NUTRI- 
ENTS, 

Environmental  Monitoring  Systems  Lab.,  Las 
Vegas,  NV. 

S.  C.  Hem,  V.  W.  Lambou,  L.  R.  Williams,  and 
W.  D.  Taylor. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-144362, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
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Descriptors:  'Models,  *Trophic  leve,  'Eutrophica- 
tion,  'Nutrients,  'Phosphorus,  Phytoplankton, 
Lakes,  Biomass,  Chlorophyll,  Prediction,  Limiting 
factors,  Lake  classification.  Water  quality  manage- 
ment. 

The  strong  relationship  between  total  phosphorus 
and  phytoplankton  biomass  in  lakes  has  been  con- 
firmed. What  is  now  needed  to  predict  algal  bio- 
mass for  making  better  management  decisions  for 
individual  lakes  is  a  quantitative  understanding  of 
the  range  in  biomass  (as  measured  by  chlorophyll 
a)  per  unit  of  phosphorus.  This  range  extends  over 
several  orders  of  magnitude.  To  determine  the 
environmental  factors  affecting  the  response  of 
phytoplankton  chlorophyll  a  to  total  phosphorus 
concentration,  collected  data  from  757  U.S.  lakes 
were  analyzed  showing  that  light  attenuation  from 
interferences  not  related  to  chlorophyll  a  can  dra- 
matically affect  the  quantity  of  phytoplankton  bio- 
mass in  many  U.S.  lakes.  The  ratio  of  biologically 
available  phosphorus  to  nitrogen  is,  in  some  cases, 
an  important  factor  in  determining  the  amount  of 
chlorophyll  a  produced  per  unit  of  phosphorus 
present.  This  report  presents  methods  to  modify 
nutrient  ambient-and  loading-models  that  predict 
the  trophic  state  of  '"kcs  to:  change  the  trophic 
classification  based  on  an  ambient  total  phosphorus 
level  to  one  based  on  the  biological  manifestation 
of  nutrients  as  measured  by  chlorophyll  a;  allow 
determination  of  the  critical  levels  of  phosphorus 
that  will  result  in  unacceptable  levels  of  chloro- 
phyll a;  and  account  for  the  unique  characteristics 
of  a  lake  that  affect  the  amount  of  chlorophyll  a 
produced  per  unit  of  phosphorus.  If  chlorophyll  a 
is  used  as  the  trophic  classification  criterion  rather 
than  total  phosphorus,  many  U.S.  lakes  would  be 
classified  lower,  i.e.,  less  eutrophic. 
W8 1-05778 


METALS  IN  SEAFOOD  ORGANISMS  NEAR  A 
LARGE  CALIFORNIA  MUNICIPAL  OUTFALL, 

Southern  California  Coastal  Water  Research  Pro- 
ject, Long  Beach. 

D.  R.  Young,  M.  D.  Moore,  T-K.  Jan,  and  R.  P. 
Eganhouse. 

Marine  Pollution  Bulletin,  Vol  12,  No  4,  p  134-138, 
April,  1981.  1  Fig,  2  Tab,  19  Ref 

Descriptors:  'Trace  metals,  'Marine  animals, 
'Waste  water  outfall.  Municipal  wastes.  Fish, 
Shellfish,  Sediments,  Abalone,  'Los  Angeles,  Cali- 
fornia, Water  pollution  sources.  Water  pollution 
effects. 

The  degree  to  which  bottom-feeding  seafood  or- 
ganisms collected  in  a  municipal  waste  water  out- 
fall area  have  accumulated  trace  metals  above  nat- 
ural levels  was  determined.  Elevated  concentra- 
tions of  eight  trace  metals  were  found  in  surficial 
sediments  off  the  Palos  Verdes  Peninsula,  site  of 
the  Los  Angeles  County  outfall  system.  In  five 
popular,  benthic-feeding  sportfishes,  the  metals 
were  not  found  in  excess  of  levels  measured  in 
island  and  coastal  control  spcimens,  with  the  possi- 
ble exception  of  copper  and  zinc.  Elevations  above 
control  values  did  occur  for  edible  tissue  (muscle 
except  for  sea  urchin  gonads)  of  benthic  inverte- 
brates. A  1 0-fold  elevation  in  abalone  and  scallop 
represented  the  maximum  contamination  level  ob- 
served. In  most  other  cases,  median  concentrations 
did  not  exceed  controls  by  more  than  a  factor  of 


two  or  three.  It  isj  possible  that  the  marine  fishes 
and  invertebrates  in  the  study  have  evolved  mech- 
anisms to  limit  the  bioaccumulation  of  metals  when 
exposed  to  high  levels  in  sediments.  (Small-FRC) 
W8 1-05834 


METALS  IN  MARINE  SEDIMENTS  NEAR  A 
LARGE  CALIFORNIA  MUNICIPAL  OUTFALL, 

Southern     California    Coastal     Water    Research 

Projct,  Long  Beach. 

G.  P.  Hershelman,  H.  A.  Schafer,  T-K.  Jan,  and  D. 

R.  Young. 

Marine  Pollution  Bulltin,  Vol  12,  No  4,  p  131-134, 

April,  1981.  2  Fig,  4  Tab,  12  Ref 

Descriptors:  'Trace  metals,  'Bottom  sediments, 
'Waste  water  outfall.  Water  pollution  effects,  Sedi- 
mentology.  Sediments,  Arsenic,  Cadmium,  Chro- 
mium, Copper,  Mercury,  Los  Angeles,  California, 
Municipal  wastes. 

The  contamination  of  bottom  sediments  in  a  mu- 
nicipal outfall  region  by  eight  trace  metals  was 
determined.  Elevated  concentrations  of  trace 
metals  were  found  in  surficial  sediments  off  Palos 
Verdes  Peninsula,  site  of  the  Los  Angeles  County 
outfall  system.  Treated  industrial  and  domestic 
waste  water  is  discharged  here.  Contamination  fac- 
tors were  calculated  by  dividing  the  median  outfall 
value  by  the  median  baseline  value.  In  the  45  sq  km 
outfall  monitoring  zone  the  following  contamina- 
tion factors  were  found:  Ag  27,  Cd  36,  Cr  12,  Cu 
20,  Hg  23,  Ni  5.4,  Pb  17,  and  Zn  7.7.  The  discharge 
of  municipal  waste  water  via  submarine  outfalls  is 
the  dominant  source  of  most  toxic  metals  to  the 
southern  California  coastal  marine  ecosystem. 
Studies  on  the  fate  of  waste  water  particles  and  on 
the  biological  availability  of  waste  water  metals  in 
the  marine  environment  are  underway.  (Small- 
FRC) 
W81-05835 


THE  STRUCTURE  AND  COMPOSITION  OF 
EPILITHIC  DIATOM  COMMUNITIES  OF  THE 
ST.  LAWRENCE  AND  OTTAWA  RIVERS  IN 
THE  MONTREAL  AREA, 

McGill  Univ.,  Montreal  (Quebec).  Marine  Sciences 

Centre. 

M.  A.  De  Seve,  and  M.  E.  Goldstein. 

Canadian  Journal  of  Botany,  Vol  59,  No  3,  p  377- 

387,  1981.  8  Fig,  4  Tab,  34  Ref 

Descriptors:  'Rivers,  'Diatoms,  Algae,  'Benthic 
flora.  Population  density.  Aquatic  populations, 
Canada,  Saint  Lawrence  River,  Ottawa  River, 
'Water  pollution  effects. 

Very  few  studies  have  been  conducted  of  the  flora 
of  the  St.  Lawrence  River,  even  though  it  is  one  of 
the  largest  rivers  in  Canada  and  the  main  source  of 
both  domestic  and  industrial  water  for  the  city  of 
Montreal.  This  study  investigated  the  structure  and 
composition  of  epilithic  diatom  communities  and 
their  seasonal  variations  in  relation  to  certain  phys- 
ical and  chemical  parameters  of  the  water  at  five 
stations  in  the  St.  Lawrence  River  and  one  station 
in  the  Ottawa  River.  One  hundred  and  thirty-nine 
species  and  varieties  of  Bacillariophyceae  were 
identified  in  the  diatom  flora  from  these  stations. 
The  species  composition  generally  reflected  an  au- 
trophic  and  organically  polluted  environment.  The 
six  stations  were  similar  with  respect  to  tempera- 
ture and  pH,  but  differed  with  respect  to  total 
dissolved  solids,  alkalinity,  and  silica  concentra- 
tions. However,  the  pattern  of  seasonal  variation 
for  each  of  these  chemical  parameters  was  general- 
ly the  same  for  all  stations.  The  structures  of  the 
diatom  communities  on  the  Ottawa  River  and  up- 
stream and  downstream  on  the  south  side  of  the 
island  of  Montreal  were  found  to  be  similar  with 
respect  to  number  of  species,  species  richness, 
Shannon-Weiner  information  measure  of  diversity, 
biomass,  and,  to  a  certain  extent,  density.  The 
community  structures  at  these  four  stations  do  not 
reflect  the  physical  and  chemical  differences  be- 
tween the  locations  nor  the  increase  in  the  number 
of  sewage  outlets  above  the  stations  furthest  down- 
stream. The  fifth  station,  located  on  the  east  side  of 
the  island  and  further  downstream  from  the  first 
four  stations,  had  fewer  species,  and  its  species 
richness  and  Shannon-Weiner  information  measure 


of  diversity  differed  significantly  from  that  of  other 
stations,  probably  due  to  the  presence  of  oil  refin- 
ery pollution.  The  sixth  station,  furthest  down- 
stream, had  a  significantly  lower  biomass  and  a 
significantly  lower  density  than  the  other  stations. 
The  reasons  for  these  differences  are  not  known  at 
this  time.  (Carroll-FRC) 
W81-05855 


RELATIONSHIP  OF  MORTALITY  OF  AQUAT- 
IC BIOTA  FROM  96-HOUR  SEDIMENT 
BIOASSAYS  AND  THE  CHANGE  IN  CHEMI- 
CAL COMPOSITION  OF  THE  TEST  WATER, 

Aqua  Tech  Environmental  Consultants,  Inc.,  Mel- 
more,  OH. 

R.  A.  Laskowski-Hoke,  and  B.  L.  Prater. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  3,  p  323-327,  March,  1981. 
1  Tab,  24  Ref 

Descriptors:  'Bioassay,  'Sediments,  'Dredging, 
'Lake  Michigan,  Aquatic  life.  Mortality,  Chemical 
analysis.  Invertebrates,  Correlation  analysis,  Water 
analysis.  Ecological  effects. 

The  96-hour  sediment  bioassay  test  was  evaluated 
as  a  procedure  for  determining  the  effects  of 
dredged  materials  on  squatic  life.  In  addition,  bulk 
and  elutriate  chemical  analyses  were  conducted  as 
well  as  analysis  of  pre-test  and  post-test  water.  The 
mortality  data  were  correlated  with  chemical 
changes  in  the  water.  Biota  used  were  Pimephales 
promelas  Rafinesque,  Hexagenia  limbata  Walsh, 
Lireceus  fontinalis  Rafinesque,  and  Daphnia  magna 
Straus.  Chemical  parameters  analyzed  were  sus- 
pended solids,  nitrate-nitrite,  ammonia,  total  Kjel- 
dahl  nitrogen,  total  P,  ortho  P,  chloride,  chemical 
oxygen  demand.  As,  Cd,  Cr,  Cu,  cyanide,  Fe,  Pb, 
Mn,  Hg,  Ni,  and  Zn.  Of  the  76  bivariate  correla- 
tions performed,  14  were  considered  potentially 
meaningful.  These  were:  suspended  solids,  Cd,  Cr, 
and  Hg,  for  H.  limbata;  nitrate-nitrite,  total  Kjel- 
dahl  N,  and  total  P,  for  P.  promelas;  ammonia  for 
P.  promelas,  H.  limbata,  and  L.  fontinalis;  and 
cyanide  and  Zn  for  H.  limbata  and  D.  magna. 
Reasons  for  the  correlations  are  proposed.  The 
sediment  bioassay  tests  coupled  with  difference 
chemical  analysis  enable  and  investigator  to  assess 
the  impacts  of  the  sediments  on  indigenous  organ- 
isms and  to  examine  potential  leaching  effects  from 
the  sediment.  (Cassar-FRC) 
W81-05859 


LONG-TERM  EFFECTS  OF  INTENSIVE  PES- 
TICIDE APPLICATIONS  ON  THE  AQUATIC 
COMMUNITY  IN  ORCHARD  DRAINAGE 
DITCHES  NEAR  HAMBURG,  GERMANY, 

Hamburg  University  (Germany,  F.R.).  Inst,  fuer 

Hydrobiologie  und  Fischereiwissenschaft. 

C.  W.  Heckman. 

Archives   of   Environmental    Contamination   and 

Toxicology,  Vol  10,  No  4,  p  393-426,  July,  1981.  1 

Fig,  5  Tab,  41  Ref 

Descriptors:  'Pesticides,  'Ecological  effects, 
'Aquatic  animals.  Water  pollution  effects.  Aquatic 
habitats,  Ditches,  Orchards,  Drainage  ditches.  Bio- 
logical communities,  Aquatic  life,  Aquatic  plants. 
Distribution  patterns.  Species  composition,  Toxic- 
ity, Herbicides,  Insecticides,  Invertebrates,  Oligo- 
chaetes.  Crustaceans,  Insects,  Agricultural  chemi- 
cals. 

The  structures  of  aquatic  communities  in  orchard 
drainage  ditches  intensively  sprayed  with  pesti- 
cides for  25  years  were  compared  with  communi- 
ties existing  in  the  early  pesticide-use  era,  de- 
scribed in  a  1961  study  by  Garms.  Floral  species 
diversity  was  little  affected  by  herbicide  applica- 
tion. Some  spcies  of  macrofauna  have  been  elimi- 
nated and  many  have  become  resistant  to  the  agri- 
cultural chemicals.  Disappearance  of  some  preda- 
tory species  and  competitors  also  allowed  preyed- 
upon  species  to  increase.  Species  showing  no 
harmful  effects  from  25  years  of  chemical  applica- 
tions in  the  orchards  are:  Porifera,  Turbellaria, 
Plumatella  fungosa,  Oligochaeta,  leeches  (with  the 
exception  of  fish  leeches),  Sphaerium  corneum, 
aquatic  spiders,  Heteroptera,  some  Lepidoptera, 
Diptera,  and  Vertebrata.  Those  adversely  affected 
or  eliminated  are  fish  leeches,  Gastropoda,  most 
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bivalve  species,  Acari,  Odonata,  Neuroptera, 
Trichloptera,  and  Coleoptera.  Spcies  diminished  or 
eliminated  for  reasons  other  than  pesticide  applica- 
tion are  Lephopus  crystallinus  and  Ephemeroptera. 
Collembola  are  still  abundant  after  25  years,  but 
species  composition  is  different.  Crustaceans  are 
difTicult  to  judge  because  they  exhibit  bloom  and 
collapse  population  dynamics.  The  30  pesticides 
used  extensively  in  this  region  are  listed  and  de- 
scribed. Sequential  application  of  pesticides  allows 
species  to  develop  resistant  populations,  whereas 
combined  application  tends  to  eliminate  species 
more  readily.  (Cassar-FRC) 
W81-05870 


ACUTE  TOXIC  RESPONSES  OF  THE  FRESH- 
WATER PLANARIAN,  DUGESIA  DOROTOCE- 
PHALA,  TO  CHLORDANE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Physi- 
ology and  Biophysics. 
J.  B.  Best,  M.  Morita,  and  B.  Abbotts. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  4,  p  502-507,  1981.  4  Fig, 
1 1  Ref 

Descriptors:  *Platyhelminthes,  *Bioassays,  *Water 
pollution  effects,  'Chlordane,  Aquatic  animals. 
Water  pollution.  Pollutant  identification.  Pesti- 
cides, Insecticides,  Pesticide  toxicity.  Toxicity, 
Planaria. 

Planaria  are  easy  to  culture  in  the  laboratory  and 
may  serve  as  an  economical  organism  for  bioassays 
in  screening  for  aquatic  pollution  by  the  pesticide, 
chlordane.  Planaria  (Dugesia  dorotocephala)  were 
exposed  to  various  concentrations  of  chlordane  in 
glass  bowls,  and  toxicity  was  assessed  by  the  devel- 
opment of  head  lesions.  The  five-day  LC50  was 
found  to  be  between  5  and  10  ppm,  while  a  ten-day 
LC50  was  calculated  to  be  between  one  and  five 
ppm.  Latency  increased  and  the  rate  of  increase  in 
incidence  decreased  with  decreasing  chlordane 
levels.  Low  levels  of  chlordane  increased  the  inci- 
dence of  fissioning  above  control  values,  while 
higher  levels  of  chlordane  reduced  fissioning.  Al- 
though the  present  study  used  chlordane  in  a  com- 
mercial emulsifiable  preparation,  possible  potentia- 
tion of  toxicity  by  the  other  components  was  not 
accounted  for.  (Geiger-FRC) 
W81-05871 


DISTRIBUTION  OF  ZOOPLANKTON  POPU- 
LATIONS WITHIN  AND  ADJACENT  TO  A 
THERMAL  PLUME, 

Michigan   Univ.,   Ann  Arbor.   Great   Lakes   Re- 
search Div. 
M.  S.  Evans. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences, Vol  38,  No  4,  p  441-448,  April,  1981.  5  Fig, 
2  Tab,  20  Ref. 

Descriptors:  'Heated  water,  'Predation,  'Zoo- 
plankton,  'Distribution  patterns.  Thermal  pollu- 
tion, 'Lake  Michigan,  Cooling  water.  Fish,  Water 
pollution  effects.  Population  density.  Plumes, 
Thermal  pollution,  'Nuclear  powerplants.  Power- 
plants,  Lakes,  Donald  Cook  Nuclear  Power  Plant. 

Zooplankton  distributions  in  the  upper  1  meter 
layer  differed  between  ambient  waters  and  the 
thermal  plume  produced  by  the  Donald  C.  Cook 
Nuclear  Power  Plant  on  southeast  Lake  Michigan. 
Zooplankton  were  most  abundant  in  the  warmest 
waters  of  the  plume  (maximum  recorded  tempera- 
ture 21.7  C  in  September  1976  and  17.6  C  in  June 
1977).  The  region  of  high  density  was  about  800 
meters  long  and  covered  0.2  to  0.3  sq  km.  Upward 
vertical  displacement  of  deep-dwelling  plankton 
was  the  mechanism  for  alterations  in  distribution, 
not  water  temperature  alone.  Zooplankton  in  the 
thermal  plume  are  exposed  to  increased  fish  preda- 
tion,  being  more  visible  and  less  able  to  detect  and 
avoid  the  predators.  (Cassar-FRC) 
W81-05874 


CANCER  MORBIDITY  INVESTIGATIONS: 
LESSONS  FROM  THE  DULUTH  STUDY  OF 
POSSIBLE  EFFECTS  OF  ASBESTOS  IN 
DRINKING  WATER, 


Minnesota  Dept.  of  Health,  Minneapolis. 

E.  E.  Sigurdson,  B.  S.  Levy,  J.  Mandel,  R. 

McHugh,  and  L.  J.  Michienzi. 

Environmental  Research,  Vol  25,  No  1,  p  50-61, 

1981.  4  Fig,  5  Tab,  18  Ref 

Descriptors:  'Asbestos,  'Drinking  water,  'Mor- 
bidity, 'Cancer,  Water  pollution  effects.  Mortality, 
Duluth,  Minnesota,  St.  Paul,  Minneapolis,  Public 
health.  Diseases,  Human  diseases.  Epidemiology. 

Surveillance  of  cancer  morbidity  in  Duluth,  Min- 
nesota, was  undertaken  to  investigate  the  effects  of 
ingesting  asbestos  fibers  in  municipal  drinking 
water.  Tests  in  1973  had  revealed  the  presence  of  1 
to  30  million  asbestos-like  fibers  per  liter  of  tap 
water.  Asbestos-containing  taconite  ore  wastes 
were  dumped  into  Lake  Superior  from  1955  to 
1980,  sometimes  at  the  rate  of  67,000  tons  per  day. 
Using  the  methods  of  the  Third  National  Cancer 
Survey  and  comparing  results  with  data  collected 
in  Minneapolis  and  St.  Paul  showed  that  Duluth 
females  and  both  sexes  combined  had  statistically 
significantly  higher  rates  of  pancreatic  cancer  than 
persons  in  Minneapolis  and  St.  Paul  for  1969-1971. 
The  rates  for  both  sexes  declined  during  the  1972- 
1974  period.  Morbidity  and  mortality  rates  were 
compared.  Mortality  rates  in  Duluth  for  cancers  in 
certain  gastrointestinal  sites  and  for  lung  cancer 
were  substantially  higher  for  Duluth  than  for  Min- 
neapolis and  St.  Paul,  but  morbidity  rates  were 
very  similar.  The  time  requirements,  budget,  per- 
sonnel, and  supplies  for  conducting  a  morbidity 
study  in  a  small  (100,000)  population  are  described. 
(Cassar-FRC) 
W81-05881 


INFLUENCE  OF  THERMAL  CHALLENGE  ON 
CONDITIONED  FEEDING  FORAYS  OF  JUVE- 
NILE RAINBOW  TROUT, 

Environmental  Research  Lab.,  Deluth,  MN. 

B.  H.  Munson,  J.  H.  McCormick,  and  H.  L. 

Collins. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  1,  p  116-121,  January,  1980.  3  Fig,  16 

Ref 

Descriptors:  'Thermal  stress,  'Trout,  Fish,  Ther- 
mal pollution.  Heated  water,  'Thermal  water, 
Powerplants,  Industrial  wastewater.  Industrial  ef- 
fluents, Thermal  powerplants,  'Rainbow  trout. 

The  study  was  made  to  determine  whether  a  labo- 
ratory test  procedure  would  provide  useful  data  in 
predicting  thermal  barriers  to  highly  motivated 
fish  movements.  Juvenile  rainbow  trout  were  con- 
ditioned to  travel  a  2.4  meter  long  channel  to 
receive  a  food  reward.  Thermal  challenges  were 
placed  along  the  pathway  of  the  fish.  The  criterion 
on  which  conditioning  was  determined  was  that 
80%  of  the  fish  would  leave  the  safe  area  of  the 
water  and  travel  to  the  reward  area  within  two 
minutes  of  their  release  to  get  food.  Temperature 
challenges  comprised  successive  3C  increases 
above  acclimation  or  the  previous  challenge  tem- 
perature. The  fish  first  delayed  entering  the  reward 
end  of  the  tank  when  the  intervening  heated  water 
was  at  12-15  degrees  above  acclimation.  As  the 
temperature  was  increased  above  this  level,  the 
delays  became  progressively  longer,  even  though 
complete  inhibition  was  never  achieved.  Above 
the  critical  thermal  maximum,  the  fish  still 
achieved  the  reward,  but  died  afterward.  Individu- 
al vs  group  challenges  did  not  change  the  response 
of  the  fish.  When  fish  were  exposed  to  temperature 
beyond  their  critical  thermal  maximum,  without 
prior  challenges  at  less  stressful  temperatures,  they 
responded  similarly  to  those  receiving  progressive- 
ly greater  challenges.  (Baker-FRC) 
W81-0591I 


MYSIS  RELICTA:  EFFECTS  OF  TURBIDITY 
AND  TURBULENCE  ON  SHORT-TERM  SUR- 
VIVAL, 

Colorado    Cooperative    Fishery    Research    Unit, 

Fort  Collins. 

R.  E.  Gregg,  and  E.  P.  Bergersen. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  2,  p  207-212,  March,  1980.  1  Fig,  2 

Tab,  8  Ref 


Descriptors;  'Shrimp,  'Turbulent  flow,  'Turbi- 
dity, Physical  properties.  Water  currents,  Riffles, 
Flow,  Powerplants,  Hydroelectric  plants,  'Eco- 
logical effects.  Lakes. 

The  purpose  of  this  experiment  was  to  determine 
the  effects  of  turbulence  and  turbidity  on  the  short- 
term  mortality  of  Mysis  relicta  under  laboratory 
conditions  that  simulated  lake  conditions  during 
powerplant  operation.  Turbulence  caused  a  highly 
significant  increase  in  mortality  of  Mysis  relicta.  A 
linear  regression  analysis  of  turbulence  and  main- 
effect  mean  mortality  due  to  turbulence  resulted  in 
a  highly  significant  correlation  coefficient  of  0.99. 
Neither  turbidity  nor  the  interaction  of  turbidity 
and  turbulence  significantly  affected  mortality. 
The  higher  turbidity  actually  seemed  to  improve 
Mysis  relicta  survival  at  the  lowest  level  of  turbu- 
lence. Higher  mortality  resulted  from  prolonged 
exposure  to  turbidity  and  turbulence.  A  linear  re- 
gression analysis  between  time  and  mortality  yield- 
ed a  highly  significant  correlation  coefficient  of 
0.99.  There  was  a  significant  interaction  between 
time  and  turbidity,  due  mainly  to  the  large  individ- 
ual effects  of  time,  as  the  interaction  was  not 
considered  to  be  important.  The  mortality  of  Mysis 
relicta  in  these  trials  can  be  attributed  to  abrasion 
from  container  walls,  damage  to  the  organism  from 
the  shear  stress  of  turbulent  water,  and  exhaustion. 
Mysids  entrained  by  the  pumping  cycle,  held  in  a 
turbulent  forbay  and  then  returned  to  the  lake 
during  the  generation  cycle  at  a  powerplant  suffer 
increased  mortalities  from  exhaustion  and  abrasion. 
(Baker-FRC) 
W81-05923 


EFFECTS  OF  RECREATIONAL  RIVER  TRAF- 
FIC ON  NEST  DEFENSE  BY  LONGEAR  SUN- 
FISH, 

Water  and  Power  Resources  Service,  Boulder 
City,  NV.  Div.  of  Planning. 

For  primary  bibliographic  entry  see  Field  6G. 
W8 1-05926 


HYDRAZINE:  ACUTE  TOXICTTY  TO  BLUE- 
GILLS  AND  SUBLETHAL  EFFECTS  ON 
DORSAL  LIGHT  RESPONSE  AND  AGRES- 
SION, 

Aerospace  Medical  Research  Lab.,  Wright-Patter- 
son AFB,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-05928 


STOCHASTIC  SIMULATION  OF  TEMPERA- 
TURE EFFECTS  ON  FIRST- YEAR  SURVIVAL 
OF  SMALLMOUTH  BASS, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

B.  J.  Shuter,  J.  A.  MacLean,  F.  E.  J.  Fry,  and  H. 

A.  Regier. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  1,  p  1-34,  January,  1980.  29  Fig,  6 

Tab,  1 1 1  Ref. 

Descriptors:  'Water  temperature,  'Fish,  'Bass, 
Stochastic  process,  Physical  properties.  Tempera- 
ture, Mathematical  studies,  Probabilistic  process. 
Model  studies,  'Thermal  pollution.  Temperature 
effects,  Thermal  stress,  Powerplants. 

An  examination  was  made  of  the  physiological 
basis  for  the  well-known  correlations  between 
summer  air  temperature  indices  and  year-class 
strength  in  northern  smallmouth  bass  (Microptenis 
dolomieui)  populations.  The  existence  of  two  criti- 
cal stages  in  early  life  wjis  demonstrated  at  which 
smallmouth  bass  were  particularly  vulnerable  to 
features  characteristic  of  many  natural  water  tem- 
perature regimes.  The  first  stage  lasts  from  fertil- 
ization until  the  young  leave  the  nest.  The  extreme 
temperatures  cause  high  mortality  rates.  The 
second  stage  extends  over  the  first  winter  when  the 
young  subsist  on  accumulated  energy  reserves. 
Large  fish  can  withstand  winter  starvation  better 
than  smaller  fish.  A  deterministic  model  was  made 
of  the  relations  between  temperature  and  first-year 
survival  of  smallmouth  bass.  A  stochastic  model 
was  developed  from  the  analysis  of  water  tempera- 
ture time  series  data  from  many  locations.  The 
model  is  capable  of  simulating  variations  in  water 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


temperature  characteristic  of  the  littoral  zones  of 
typical  North  American  lakes.  The  stochastic 
physical  and  biological  models  were  used  together 
to  assess  the  effects  on  first-year  survival  of 
changes  in  climate  and  of  realistic  changes  in  the 
magnitude  and  frequency  of  short-term  tempera- 
ture fluctuations.  The  model  predicted  the  ob- 
served northern  limit  of  the  species  range.  It  also 
generated  approximate  environmental  criteria  for 
judging  yearly  variations  in  survival.  The  com- 
bined model  assessed  the  effects  of  thermal  loading 
from  a  nuclear  power  plant  on  a  particular  popula- 
tion. (Baker-FRC) 
W8 1-05930 


WATER  HARDNESS  IN  RELATION  TO  CAD- 
MIUM ACCUMULATION  AND  MICROSCOP- 
IC SIGNS  OF  CARDIOVASCULAR  DISEASE 
IN  HORSES, 

Karolinska  Inst.,  Stockholm  (Sweden).  Dept.  of 

Environmental  Hygiene. 

C.  G.  Blinder,  T.  Stenstrom,  M.  Piscator,  L. 

Linnman,  and  L.  Jonsson. 

Archives  of  Environmental  Health,  Vol.  35,  No.  2, 

p  81-84,  March/ April,  1980.  1  Tab,  22  Ref. 

Descriptors:  •Cadmium,  •Diseases,  •Hardness, 
•Drinking  water,  Water  quality.  Toxicity,  Horses, 
Animal  pathology.  Calcium,  Magnesium,  Kidneys, 
Accumulation,  Water  pollution  effects,  Fate  of 
pollutants.  Adsorption. 

Horses  living  in  soft  water  areas  showed  statistical- 
ly more  cadmium  accumulation  in  the  kidney 
cortex  than  horses  living  in  hard  water  regions. 
More  microscopic  signs  of  arteriosclerosis  and 
focal  myocardial  fibrosis  were  seen  in  horses  that 
drank  soft  water  than  in  the  hard  water  group,  but 
differences  were  not  statistically  significant.  Con- 
sidering all  50  horses  (median  age  14.5  years),  the 
25  drinking  waters  of  <45  mg  per  liter  hardness 
had  69.9  micrograms  per  gram  wet  weight  Cd  in 
the  kidney  cortex,  and  seven  of  the  25  had  vascular 
changes.  The  25  horses  drinking  watep  >  45  mg 
per  hter  of  hardness  and  54.1  micrograms  per  liter 
Cd  in  the  kidney  cortex,  and  three  and  five  of  25 
had  myocardial  and  aortic  changes,  respectively. 
EUminating  the  horses  less  than  ten  years  old  and 
considering  35  horses  with  median  age  18  years 
showed  that  horses  drinking  soft  water  had  81.5 
micrograms  per  gram  Cd  in  the  kidney  cortex,  and 
seven  of  17  showed  vascular  changes.  The  18 
horses  drinking  hardwater  had  60.2  micrograms 
per  gram  Cd,  and  three  and  two  of  the  1 8  showed 
aortic  and  myocardial  changes,  respectively.  A 
possible  explanation  for  Cd  accumulation  in  the 
soft  water  area  horses  is  that  the  soils,  being  gener- 
ally more  acid  than  in  hard  water  areas,  cause 
more  effective  Cd  absorption  by  food  plants  and 
thus  by  the  animals  that  consume  them.  (Cassar- 
FRC) 
W8I-05937 


PERSISTENCE  OF  BRINE  POLLUTION  IN 
FRESNO,  CALIFORNIA  AQUIFER,  26  YEARS 
LATER, 

Fresno  County  Dept.  of  Health,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05960 


ACCUMULATION  AND  ELIMINATION  OF 
DDT  IN  THE  BARENTS  SEA  POLLOCK  (POL- 
LACHIUS  VIRENS), 

Murmanskaya  Biologicheskaya  Stantsiya  (USSR). 
V.  V.  Andryushchenko,  and  O.  N.  Khokhryakova. 
Hydrobiological  Journal,  Vol  16,  No  1,  p  47-50, 
1980.  2  Tab,  13  Ref 

Descriptors:  *Pesticides,  *Fish,  Bioaccumulation, 
DDT,  Seawater,  Biological  magnification.  Accu- 
mulation, Metabolism,  Excretion,  Path  of  pollut- 
ants. 

The  distribution  of  DDT  was  studied  in  the  organs 
and  tissues  of  the  Barents  Sea  pollock  to  establish 
the  extent  of  bioaccumulation  of  this  pesticide,  and 
also  the  dynamics  of  its  elimination  following 
transfer  of  the  fish  to  pure  water,  which  is  of  some 
importance  in  relation  to  establishing  the  quantita- 
tive aspect  of  the  detoxication  process  in  Barents 


Sea  fishes  living  at  low  temperatures.  Under  ex- 
perimental conditions  in  running  water  aquaria,  the 
bioaccumulation  of  DDT  by  the  pollock  increased 
in  the  sequence  of  muscles,  gills,  and  liver.  DDT 
accumulation  fluctuated  over  time.  After  the  fish 
were  transferred  to  pure  running  water  the  con- 
centration of  the  pesticide  declined  appreciably 
only  in  the  liver.  During  the  period  of  experiment 
no  DDT  metabolites  were  found  in  the  water  or  in 
the  organs  analyzed.  The  metabolism  of  organoch- 
lorine  pesticides  may  be  slowed  under  low  tem- 
perature conditions.(Baker-FRC) 
W8 1-05965 


UPTAKE  AND  ELIMINATION  OF  65ZN  IN 
THE  BLACK  SEA  IDOTEA  BALTICA  BASTERI, 

Institute  of  Biology  of  the  Southern  Seas,  Sevasto- 
pol (USSR). 

V.  N.  Ivanov,  V.  N.  Yegorov,  and  M.  M. 
Shevchenko. 

Hydrobiological  Journal,  Vol  16,  No  1,  p  56-59, 
1980.  1  Fig,  6  Ref 

Descriptors:  •Marine  animals,  *Zinc,  Metabolism, 
Absorption,  Aquatic  life,  •Black  Sea,  Food  chains, 
Marine  algae,  Isopods,  Path  of  pollutants,  Metals, 
Trace  metals,  Radioactive  tracers. 

The  isopod  Idotea  baltica  basteri  was  used  to  study 
the  transfer  of  zinc  to  this  organism  from  its  food 
(Ulva  rigida).  Isopods  were  housed  individually  to 
study  the  part  played  by  molting  in  elimination  of 
the  radiozinc  concentrated  by  them.  The  Idotea 
were  able  to  feed  constantly  on  radioactive  U. 
rigida.  The  average  daily  consumption  was  38%  of 
body  weight  for  isopods  with  a  mass  of  13-20  mg. 
The  feeding  pattern  of  non-molting  isopods  did  not 
change  during  the  course  of  the  experiments.  Irre- 
spective of  the  size  of  the  individuals,  up  to  70%  of 
the  radioactivity  of  the  food  consumed  in  a  day 
entered  the  organism  of  the  isopods.  Loss  of  radio- 
zinc  was  accelerated  by  five  degree  increases  in 
temperature.  The  metabolism  of  zinc  proved  to  be 
an  intricate  process.  Quantitative  description  of  the 
uptake  and  elimination  of  zinc  was,  however,  pos- 
sible. The  flow  of  zinc  through  individual  species 
of  marine  organisms  via  the  food  is  complicated  by 
the  form  of  the  storage  of  the  element  in  food 
organisms.  (Baker-FRC) 
W8 1-05968 


THE  EFFECTS  OF  COAL  INDUSTRY  POLLUT- 
ANTS ON  THE  MACROINVERTEBRATE 
FAUNA  OF  A  SMALL  RIVER  IN  THE  SOUTH 
WALES  COALFIELD, 

University  of  Wales  Inst,  of  Science  and  Technol- 
ogy, Cardiff.  Dept.  of  Applied  Biology. 
J.  Scullion,  and  R.  W.  Edwards. 
Freshwater   Biology,   Vol    10,   No  2,   p    141-162, 
April,  1980.  6  Fig,  3  Tab,  80  Ref. 

Descriptors;  *Mine  wastes,  *Rivers,  *Wales,  Inver- 
tebrates, Industrial  wastes,  *Coal  mines,  Aquatic 
life,  Macroinvertebrates,  Fauna. 

The  Taff  Bargoed,  a  tributary  of  the  river  Taff,  in 
Wales,  was  examined  to  study  the  ecological  ef- 
fects of  some  types  of  pollution  associated  with  the 
coal  industry.  The  Taff  Bargoed  rises  about  two 
km  east  of  Merthyr  Tydfil  in  open  moorland  and 
flows  south  for  about  12  km  to  its  confluence  with 
the  River  Taff  The  valley  through  which  the  river 
moves  is  basically  agricultural.  The  river  receives 
three  major  and  spatially  separate  sources  of  pollu- 
tion: acid  drainage,  especially  after  heavy  rainfall, 
from  cola  stockpiles  near  the  upper  reaches; 
pumped  mine  water  containing  high  concentra- 
tions of  suspended  solids,  causing  heavy  siltation; 
and  ferruginous  drainage  from  old  mine  works, 
causing  siltation  in  an  area  receiving  intermittent 
discharges  of  storm  sewage.  In  the  upper  reaches, 
a  few  acid-tolerant  invertebrate  species  survived  in 
low  numbers.  Downstream  recovery  was  not  com- 
plete before  the  discharge  of  coal  particles  had 
occurred.  In  the  reaches  silted  by  ferric  hydroxide 
or  coal  there  was  a  pronounced  reduction  of  80- 
90%  in  faunal  abundance.  Clear  differences  were 
apparent  in  sensitivity  of  invertebrate  groups  to 
these  types  of  siltation.  (Baker-FRC) 
W8 1-05970 


THE  EFFECT  OF  MINERAL  ADDITIVES  IN 
FOOD  ON  BIOSYNTHETIC  PROCESSES  AND 
THE  GROWTH  OF  CARP, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

gii- 

For  primary  bibliographic  entry  see  Field  81. 

W8 1-05973 


A  SURVEY  OF  THE  MACRO-INVERTEBRATE 
RIFFLE  FAUNA  OF  THE  RIVERS  YSTWYTH 
AND  RHEIDOL,  WALES, 

University  of  Wales  Inst,  of  Science  and  Technol- 
ogy, Cardiff.  Dept.  of  Applied  Biology. 
M.  P.  Brooker,  and  D.  L.  Morris. 
Freshwater   Biology,   Vol   10,   No   5,  p  459-474, 
October,  1980.  4  Fig,  4  Tab,  39  Ref. 

Descriptors:  •Fauna,  *Riffles,  Benthic  fauna. 
Rivers,  Shallow  water.  Turbulent  flow,  Ystwyth 
River,  Rheidol  river,  'Wales,  Catchment  areas. 
Catchment  basins,  River  basins.  Watersheds, 
Heavy  metals,  Hydroelectric  powerplants,  •Ma- 
croinvertebrates, Population  density. 

Six  surveys  were  undertaken  of  the  macro-inverte- 
brate fauna  in  March  and  September  1975  and  July 
and  September  1976  and  1977.  Samples  were  col- 
lected at  six  sites  in  the  Ystwyth  catchment  and 
seven  sites  in  the  Rheidol  catchment  in  Wales.  A 
total  of  1 1 1  taxa  was  collected  from  the  Ystwyth 
catchment.  The  Diptera  and  Plecoptera  were  gen- 
erally the  most  frequently  represented  and,  on 
individual  survey  dates,  comprised  up  to  52%  and 
27%,  respectively,  of  the  total  number  of  taxa  at 
different  sites.  Throughout  the  catchment  the 
fauna  was  dominated  numerically  by  the  Insecta, 
particularly  Plecoptera,  Ephemeroptera  and  Dip- 
tera and,  except  for  Oligochaeta  and  Coleoptera, 
the  representation  of  major  groups  was  similar  at 
sites  with  different  concentrations  of  metals. 
Chloroperla  spp.  were  the  most  abundant  plecop- 
terans.  A  total  of  134  taxa  was  collected  from  the 
River  Rheidol  and  some  of  its  tributaries.  Of  these, 
44  were  exclusive  to  the  Rheidol  and  90  were 
common  to  the  nearby  Ystwyth  catchment.  Ple- 
coptera were  the  most  frequently  represented, 
comprising  up  to  36  and  56%  of  the  total  taxa. 
There  was  no  evidence  that  the  distribution  or 
relative  abundance  of  the  fauna  of  the  catchments 
was  directly  related  simply  to  heavy  metal  con- 
tamination. Average  linkage  clusters  of  Spearman 
rank  correlation  coefficients  suggested  that  com- 
munity affinities  were  probably  related  primarily 
to  location  within  the  catchment.  There  was  no 
evidence  in  the  Rheidol  catchment  that  irregular 
discharges  of  water  for  hydroelectric  puroses  has 
any  substantial  effect  on  the  invertebrate  fauna, 
although  total  invertebrate  density  below  the  dis- 
charge was  significantly  higher  than  at  an  up- 
stream site.  (Baker-FRC) 
W8 1-06003 


SYNERGISM,  ANTAGONISM,  AND  ADDITI- 
VTTY  OF  PHENOL,  PENTACHLOROPHENOL, 
AND  DINITROPHENOL  TO  A  FISH  (NOTOP- 
TERUS  NOTOPTERUS), 

D.A.V.    Coll.,    Muzaffarnagar    (India).    Pollution 

Relevant  Research  Lab. 

S.  R.  Verma,  S.  Rani,  and  R.  C.  Dalela. 

Archives   of  Environmental    Contamination    and 

Toxicology,  Vol  10,  No  3,  p  365-370,  1981.  2  Tab, 

15  Ref 

Descriptors:  *Phenols,  •Fish,  •Toxicity,  Chemical 
reactions,  Chemical  wastes,  Chemical  compounds, 
Water  pollution  effects,  Pesticide  toxicity.  Pheno- 
lic pesticides. 

Very  little  information  is  available  on  the  interac- 
tions of  drugs,  heavy  metals,  and  pesticides  in  fish, 
in  spite  of  the  fact  that  fish  are  frequently  exposed 
to  more  than  one  toxicant  in  their  environments 
and  despite  the  availability  of  such  data  for  mam- 
mals and  insects.  The  toxicity  to  fish  of  pesticide 
mixtures  and  various  other  chemicals  in  combina- 
tion may  be  additive,  with  each  component  keep- 
ing its  individual  toxicity;  antagonistic,  or  less  than 
additive;  or  synergistic,  with  the  combination 
being  more  toxic  than  the  sum  of  the  toxicity  of  the 
individual  components.  This  study  investigated  the 
toxicity  of  combinations  of  phenol  (P),  pentachlor- 
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ophenol  (PCP),  and  dinitrophenol  (DNP)  to  the 
fish  Notopterus  notopterus.  The  three  compounds 
are  among  the  most  toxic  and  ubiquitous  environ- 
mental contaminants  in  many  industrial  wastes.  A 
total  of  12  combinations  of  these  chemicals  pro- 
duced toxicities  to  the  fish  ranging  from  antago- 
nism to  synergism.  Nine  of  the  combinations  were 
synergistic,  with  the  combination  (P  plus  DNP)/ 
PCP  demonstrating  the  most  synergistic  effect. 
The  effects  were  antagonistic  with  (PCP  plus 
DNP)/P  and  (PCP  plus  P)/DNP  combination  and 
an  additive  effect  was  noted  with  the  (DNP  plus 
P)/PCP  combination.  All  combinations  of  only 
two  of  the  chemicals  resulted  in  synergistic  effects. 
It  is  concluded  that  different  toxicants  can  interact 
with  each  other  in  the  aquatic  environment  to 
produce  synergistic,  antagonistic,  or  additive  ef- 
fects. (Carroll-FRC) 
W81-06010 


HEPATIC  CARBOHYDRATE  METABOLISM 
IN  TILAPIA  MOSSAMBICA  (PETERS)  ACCLI- 
MATED TO  LOW  ENVIRONMENTAL  PH, 

Sri  Venkateswara  Univ.,  Tirupati  (India).  Dept.  of 

Zoology. 

V.  K.  Murthy,  P.  Reddanna,  and  S.  Govindappa. 

Canadian  Journal  of  Zoology,  Vol  59,  No  3,  p  400- 

404,  1981.  2  Tab,  32  Ref 

Descriptors:  'Fish,  *Acidic  water.  Acidity, 
Chemical  properties,  Fallout,  Air  pollution.  Adap- 
tation, Acclimatization,  'Hydrogen  ion  concentra- 
tion. Lethal  limit,  Tilapia  mossambica. 

Freshwater  fish,  Tilapia  mossambica,  were  exposed 
to  various  pH  media  and  maintained  at  constant 
temperatures  for  30  minutes.  Percentage  mortali- 
ties, mean  survival  times,  and  changes  in  oxygen 
consumption  of  fish  at  different  media  pH  were 
noted.  Changes  were  also  noted  in  hepatic  carbo- 
hydrate metabolism  of  fish  acutely  exposed  and 
acclimated  to  sublethal  acidic  pH,  4.0.  The  lower 
lethal  limit  appeared  to  be  pH  3.7  and  the  upper 
lethal  limit  10.3.  Sudden  exposures  offish  to  acidic 
and  alkaline  media  resulted  in  depleted  whole- 
animal  and  weight-specific  oxygen  consumption. 
Gill  mucification  may  have  been  responsible  for 
oxygen  consumption  changes.  Maximum  oxygen 
depletion  was  noted  immediately  after  exposure  to 
the  sublethal  acidic  pH,  and  the  extent  of  suppres- 
sion declines  gradually  with  increasing  days  of 
exposure.  Hepatic  glycogen  content  was  drastical- 
ly depleted  in  response  to  a  1  day  exposure  to 
sublethal  acidic  pH.  The  pattern  of  hepatic  tissue 
metabolism  was  found  to  be  different  in  acclimated 
animals  in  that  the  tissue  glycogen  content  was 
significantly  higher  than  that  of  1 -day-exposed  fish. 
It  was  concluded  that  acclimation  of  fish  to  a 
sublethal  acidic  pH  medium  was  responsible  for 
inducing  compensatory  mechanisms  in  hepatic 
tiddue  which  lead  to  depleted  glycolysis  and  ele- 
vated gluconeogenesis,  resulting  in  an  increase  in 
the  glycogen  content.  (Baker-FRC) 
W81-06013 


DISTRIBUTION      OF      AQUATIC      OLIGO- 
CHAETA  IN  THE  FINNISH  LAKE  DISTRICT, 

Jyvaskylae  Univ.  (Finland).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06024 


MONITORING  OF  DDT,  PCBS,  AND  OTHER 

ORGANOCHLORINE        COMPOUNDS        IN 

MARINE  ORGANISMS  FROM  THE  NORTH 

AEGEAN  SEA, 

Thessaloniki  Univ.,  Salonika  (Greece).   Dept.  of 

Food  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 

W8 1-06026 


TOXICOLOGICAL  EFFECTS  OF  AERIAL  AP- 
PLICATION OF  MONOCROTOPHOS, 

CIBA-GEIGY  of  India  Ltd.,  Bombay 

R.  R.  Rao,  F.  Quadros,  R.  M.  Mazmudar,  M.  R. 

Marathe,  and  S.  D.  Gangoli. 

Archives   of   Environmental    Contamination   and 

Toxicology,  Vol  9,  No  4.  p  473-481.  July,  1980.  4 

Fig,  2  Tab,  13  Ref 


Descriptors:  'Insecticides,  'Monocrotophos, 
•Degradation,  Agricultural  chemicals.  Toxicity, 
Water  pollution  effects. 

The  effects  of  aerial  application  of  the  insecticide 
Nuvacron  40  (monocrotophos)  were  determined  in 
canal  water  and  soil.  The  material  was  sprayed  on 
cotton-growing  fields,  domestic  animals,  and 
humans  at  the  rate  of  400  ml  on  9  liters  per  acre.  In 
the  canal  water  0. 1 5  ppm  was  present  after  2  hours; 
all  was  completely  degraded  in  48  hours.  Soil 
contamination  was  0.49  ppm  2  hours  after  spray- 
ing, 0.43  ppm  at  24  hours,  0.2  ppm  at  48  hours,  and 
0. 1  ppm  at  7  days.  (Cassar-FRC) 
W8 1-06027 


INVESTIGATION  ON  THE  CAUSE  OF  A  nSH- 
KILL  (EPINEPHELUS)  IN  THE  KISAMOS 
GULF,  CRETE, 

Thessaloniki  Univ.,   Salonika  (Greece).   Dept.  of 

Food  Hygiene. 

S.  D.  Kilikidis,  A.  P.  Kamarianos,  T.  Kousouris, 

and  I.  Tsingkounakis. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  4,  p  453-460,  1981.  2  Fig,  2 

Tab,  22  Ref 

Descriptors:  'Water  pollution  effects,  Copper, 
•Fishkill,  'Heavy  metals.  Crude  oil,  'Pesticides, 
Ammonia,  Marine  environment,  Fish  toxins, 
Plankton,  Cyanide,  Gulfs,  Water  analysis.  Sea 
water. 

The  presence  in  the  aquatic  environment  of  chemi- 
cal wastes  such  as  heavy  metals,  pesticides,  crude 
oil,  phenolic  compounds,  chlorine  derivatives  and 
arsenicals  may  have  deleterious  effects  on  the  be- 
havior and  health  of  fish.  The  causes  of  fishkills 
which  occurred  along  the  Gulf  of  Kisamos  in 
northwestern  Crete  in  July  of  1979  were  investi- 
gated. Many  fish,  mainly  Epinephelus  quaza,  E. 
gigas,  and  E.  alexandrinus,  were  washed  ashore  in 
a  half-dead  state.  They  exhibited  upright  circular 
swimming  patterns,  with  their  heads  above  water 
and  their  mouths  open.  Affected  fish  had  hemor- 
rhage and  ecchymoses  in  the  buccal  cavity  and 
gills,  discoloration,  frayed  fins,  ulcerations  in  the 
abdominal  wall,  and  degeneration  of  the  liver, 
heart  and  spleen.  Seawater,  plankton,  and  fish  sam- 
ples from  different  sites  of  the  Gulf  were  analyzed 
for  heavy  metals  and  various  other  toxins,  includ- 
ing organochlorine  pesticides,  nutrients,  detergents 
and  phenolic  compounds.  An  area  was  identified 
which  contained  copper  levels  about  ten  times 
greater  than  those  found  in  other  sampling  sites 
along  the  Gulf  High  levels  of  ammonia  and  cya- 
nide were  also  cited  as  possible  causes  of  the  large 
fishkills  in  the  Gulf  of  Kisamos.  The  origin  of  these 
toxins  was  not  confirmed.  (Geiger-FRC) 
W8 1-06031 
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FEASIBILITY  OF  PHOTOCATALYTIC  OXIDA- 
TION FOR  WASTEWATER  CLEAN-UP  AND 
REUSE, 

SumX  Corp.,  Austin,  TX. 

G  R.  Peyton,  and  D.  W.  DeBerry. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB82-108457, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Office  of  Water  Research  and  Technology  Report 

OWRT/RU-81/1,    1981.   44  p,   9   Fig,   5   Tab,    1 

Append.   OWRT-C-90152-R(No   9425X1),    14-34- 

0001-9425. 

Descriptors:  'Wastewater  treatment,  'Oxidation, 
'Water  reuse,  'Solar  radiation,  Organic  com- 
pounds. Wastewater  oxidation.  Catalysts,  Costs, 
•Photooxidation. 

A  feasibility  study  has  been  conducted  on  a  new 
treatment  technology  for  the  destruction  of  pollut- 
ant compounds  in  wastewater.  The  process  uses 
solar  energy  to  drive  an  oxidation  which  is  photo- 
catalyzed  at  the  surface  of  a  semiconductor 
powder.  The  process  is  being  investigated  particu- 
larly for  water  clean-up  prior  to  industrial  reuse, 
because  of  its  non-energy-intensive  nature.  Five 
compounds   (chloroform,    dimethylamine,    metha- 


nol, phenol,  and  ammonia)  were  used  as  model 
substrates,  and  removal  at  several  pH  values,  using 
three  different  semiconductors  (Ti02,  ZnO,  and 
Fe203)  was  investigated  in  the  laboratory,  using  a 
xenon  lamp  to  simulate  solar  radiation.  While 
Fe203  w  iS  found  to  be  ineffective,  both  ZnO  and 
Ti02  catalyzed  the  removal  of  all  compounds. 
Ammonia  was  not  very  effectively  destroyed,  but 
all  four  organic  compounds  experienced  30-50% 
removal  in  six  hours  at  intensities  slightly  above 
that  of  normal  solar  radiation.  Favorable  cases 
were  confirmed  using  sunlight.  Quantum  efficien- 
cies for  both  sets  of  experiments  were  13-20%  for 
Ti02  and  4-7%  using  ZnO.  Estimated  treatment 
cost  for  a  1  mgd  stream  using  laboratory  condi- 
tions ranged  from  $0.18  -  $0.72  per  thousand  gal- 
lons, depending  on  the  values  of  engineering  pa- 
rameters which  were  not  investigated  in  this  feasi- 
bility study. 
W81-05701 


WASTEWATER  TREATMENT  PLANTS  INTO 
PHYSICAL-CHEMICAL  PLANTS, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
S.  A.  Long,  and  F.  E.  White. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-I08465, 
Price  codes:  A07  in  Paper  copy,  AOl  in  micro- 
fiche. Research  Project  Technical  Completion 
Report,  June,  1981.  126  p,  16  Fig,  17  Tab,  53  Ref. 
OWRT-A-036-PA(1),  14-34-0001-0140. 

Descriptors:  'Physicochemical  treatment,  'Bio- 
logical wastewater  treatment,  'Wastewater  facili- 
ties, 'Parks,  'Recreation  facilities,  'Cost  analysis, 
Operating  costs.  Capital  costs.  Pilot  plants,  'Con- 
version, Load  variations,  Overdesign,  Pennsylva- 
nia, Physical-chemical  treatment. 

Many  parks  and  recreation  areas  have  installed 
wastewater  treatment  plants  using  the  extended 
aeration  activated  sludge  process.  Because  of 
rxtreme  load  variations  and  periodic  low  flows, 
biological  systems  often  do  not  treat  these 
wastewaters  sufficiently  to  meet  current  discharge 
requirements.  As  an  alternative,  the  Physical- 
Chemical  Treatment  (PCT)  process  offers  the  ad- 
vantage of  on-off  or  variable  rate  operation  with 
no  apreciable  loss  in  treatment  quaUty.  Pilot  plant 
studies  were  run  in  order  to  confirm  the  potential 
use  of  the  PCT  process  and  to  obtain  information 
for  design  purposes.  The  use  of  either  lime,  or  a 
combination  of  alum  and  polymer  for  coagulation, 
produced  a  pilot  plant  effluent  suspended  solids  of 
less  than  10  mg/1.  The  suspended  soUds  were  re- 
duced to  3  to  5  mg/1  by  means  of  granular  media 
filtration.  Treatment  with  powdered  activated 
carbon  produced  an  effluent  COD  of  approximate- 
ly 30  mg/1  while  the  use  of  granular  activated 
carbon  produced  an  effluent  COD  value  of  less 
than  1  mg/1.  The  capital  cost  for  convertmg  a 
biological  wastewater  treatment  plant  to  PCT 
varies  considerably  with  the  type  of  equipment  and 
design  used  as  well  as  with  the  amount  of  original 
equipment  reused.  The  projected  capital  cost  is 
$45,460  for  converting  a  100,000  gpd  conventional 
biological  plant  to  a  scheme  including  chemical 
coagulation,  sedimentation,  filtration,  downflow 
granular  activated  carbon  contact  and  a  sludge 
storage  tank.  On  an  annual  cost  basis,  the  cnver- 
sion  to  a  PCT  plant  is  cost  effective.  (Eyerly-PA) 
W8 1-05702 


BIODEGRADATION  AND  CARBON  ADSORP- 
TION OF  CARaNOGENIC  AND  HAZARDOUS 
ORGANIC  COMPOUNDS, 

IIT  Research  Inst.,  Chicago,  IL. 
E.  G.  Fochtman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-171852, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-032,  March,  1981.  2  p,  2 
Tab. 

Descriptors:  'Activated  carbon,  'Biodegradation, 
'Biological  treatment,  'Carcinogens,  'Organic 
compounds.  Water  treatment.  Hydrocarbons,  Ad- 
sorption, Wastewater  treatment.  • 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Watte  Treatment  Processes — Group  5D 


The  carbon  adsorption  isotherms  and  the  ease  of 
biodegradation  were  determined  experimentally 
for  11  organic  compounds  selected  from  the  EPA 
Priority  Pollutant  List  and  the  OSHA  List  of 
Regulated  Carcinogens  to  determine  the  capability 
of  biological  treatment  and  activated  carbon  ad- 
sorption to  remove  hazardous  organic  compounds 
from  water  and  wastewater.  All  of  the  11  com- 
pounds tested  exhibited  some  degree  of  biological 
degradation.  Carbon  adsorption  was  also  effective 
in  removing  the  compounds  from  aqueous  solution. 
The  low  solubility  of  most  of  the  compounds, 
generally  less  than  1  ppm,  made  it  difficult  to 
prepare  aqueous  solutions  free  of  undissolved 
chemical  particles.  In  the  procedure  developed, 
water  was  pumped  through  a  bed  of  beads  coated 
with  the  chemical,  then  filtered  to  remove  the 
particles  of  undissolved  chemical.  Analytical  meth- 
ods were  adapted  to  analyze  the  very  insoluble 
polynuclear  aromatic  hydrocarbons  that  tenacious- 
ly adsorbed  on  the  glass  surfaces  of  sample  bottles 
and  analytical  glassware.  (Moore-SRC) 
W81-05756 


EPIDEMIOLOGICAL  STUDY  OF  KLEB- 
SIELLA PNEUMONIAE  AMONG  PULP  AND 
PAPER  MILL  WORKERS, 

Wisconsin  Univ. -Madison. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-05763 


MUSKEGON  COUNTY  WASTEWATER  MAN- 
AGEMENT SYSTEM,  PROGRESS  REPORT, 
1968  THROUGH  1975, 

Muskegon  County  Board,  MI.  Dept.  of  Public 
Works. 

Y.  A.  Demirjian,  D.  R.  Kendrick,  M.  L.  Smith, 
and  T.  R.  Westman. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81- 114613, 
Price  codes:  A18  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Repot  EPA 
905/2-80-004,  February,  1980.  400  p,  89  Fig,  108 
Tab,  15  Ref,  7  Append. 

Descriptors:  *Waste  water  management,  *Waste 
water  treatment,  *Waste  water  irrigation,  *Land 
disposal.  Waste  water  disposal.  Nutrients,  Water 
quality  control,  Groundwater,  Waste  water  ren- 
ovation. Muskegon  County,  Michigan. 

The  Muskegon  County  Wastewater  Management 
System  is  a  lagoon-impoundment,  spray  irrigation 
treatment  facility  which  serves  13  municipalities 
and  five  major  industries.  The  system  consists  of  a 
4,455  hectare  site  which  contains  three  aeration 
ponds,  two  storage  lagoons  of  344  hectares  each 
and  a  total  storage  capacity  of  19.3  million  cubic 
meters,  and  2,200  hectares  of  land  irrigated  by 
center-pivot  irrigation  rigs.  The  system  is  provided 
with  a  network  of  subsurface  drains,  open  intercep- 
tion ditches  and  shallow  wells  to  make  possible  the 
monitoring  and  control  of  the  quality  of  water 
throughout  the  treatment  process.  With  an  average 
daily  flow  of  106  thousand  cubic  meters  in  1975, 
the  system  provided  discharge  water  of  a  quality 
consistently  above  NPDES  specifications.  Studies 
on  water  quality  and  soil-crop-nutrient  balance  re- 
vealte  that  by  balancing  the  nutrients  in 
wastewater  with  crop  neds,  more  effective  overall 
nutrient  removal  was  achieved,  simultaneously  en- 
hancing crop  production  and  waste  water  renova- 
tion. Revenues  from  crop  sales  are  returned  to  the 
system  to  ameliorate  treatment  costs  which  in  1975 
amounted  to  less  than  $28  per  thousand  cubic 
meters  ($106  per  million  gallons).  Corn  possesses 
several  physiological  attributes  which  make  it  a 
suitable  crop  for  the  heavy  irrigation  rates  inherent 
to  land  treatment.  Remarkably  high  corn  yields 
have  been  achieved  on  predominantly  sandy  soils. 
After  three  years  of  operation,  no  significant 
changes  have  been  found  in  the  water  quality 
parameters  of  the  groundwater.  During  this  same 
period,  there  appeared  to  be  an  improving  trend  in 
some  indicator  parameters  in  the  surface  water 
quality.  (Moore-SRC) 
W8 1-05765 


MUTAGENIC    ACTIVITY    AND    CHEMICAL 
CHARACTERIZATION  FOR  THE  PALO  ALTO 


WASTEWATER  RECLAMATION  AND 

GROUNDWATER  INJECTION  FACILTTY, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  L.  McCarty,  J.  Kissel,  T.  Everhart,  R.  C. 
Cooper,  and  C.  Leong. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-1 17590, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S 1-8 1-029,  April,  1981.  2  p. 

Descriptors:  *Waste  water  renovation,  *Waste 
water  treatment,  'Mutagens,  'Municipal  waste 
water,  'Tertiary  waste  water  treatment.  Ground- 
water barriers,  Chlorination,  Fatty  acids,  Phtha- 
lates.  Aromatic  compounds,  Brominated  com- 
pounds. Chlorine  dioxide,  *Palo  Alto,  California. 

At  the  Palo  Alto  Reclamation  Plant  0.044  cu  m/s 
(1  mgd)  of  secondary  effluent  is  reclaimed  through 
a  series  of  waste  water  treatment  processes  includ- 
ing high  lime  treatment,  aerator-fountain  spraying, 
single-stage  recarbonation,  ozonation,  mixed-media 
filtration,  activated-carbon  adsorption,  final  chlor- 
ination, and  storage.  A  portion  of  the  reclaimed 
water  is  injected  into  a  series  of  wells  to  serve  as  a 
barrier  against  the  intrusion  of  sea  water  from  San 
Francisco  Bay.  Mutagenic  activity  (by  the  Ames 
test)  was  consistently  found  to  be  present  in  the 
secondary  treated  municipal  waste  water  influent 
to  the  Reclamation  Facility.  This  activity  was  not 
reduced  significantly  by  high  lime  treatment,  air 
stripping,  recarbonation,  or  ozonation,  even 
though  these  processes  did  remove  a  portion  of  the 
overall  organic  content  of  the  waste  waters  and 
many  of  the  volatile  organic  compounds.  Activat- 
ed-carbon adsorption  was  effective  in  removing 
mutagenic  activity  to  such  a  degree  that  mutagenic 
activity  could  not  be  found  in  water  used  for 
injection  or  that  taken  from  monitoring  wells. 
Chlorination  resulted  in  an  increase  in  mutagenic 
activity.  A  laboratory  study  demonstrated  that  this 
increase  in  activity  would  not  result  if  chlorine 
dioxide  rather  than  chlorine  was  used  for  disinfec- 
tion. The  extracts  used  for  mutagenic  analyses 
contained  a  broad  range  of  fatty  acids,  phthalates, 
aromatic  compounds,  and  several  unidentified  bro- 
mine-containing compounds. 
W81-05777 


CONTRACTOR'S  ENGINEERING  REPORT 
FOR  THE  DEVELOPMENT  OF  EFFLUENT 
LIMITATIONS  GUIDELINES  AND  STAND- 
ARDS FOR  THE  PHARMACEUTICAL  MANU- 
FACTURING INDUSTRY  POINT  SOURCE 
CATEGORY, 

Burns  and  Roe  Industrial  Services  Corp.,  Paramus, 
NJ. 

Environmental  Protection  Agency  Report  EPA- 
440/1-80-084-a,  June,  1980.  345  p,  14  Fig,  69  Tab, 
110  Ref,  13  Append. 

Descriptors:  'Pharmaceutical  industry,  'Industrial 
wastes,  'Waste  water  treatment,  'Water  pollution 
sources.  Effluents,  Pollutants,  Heavy  metals.  Ben- 
zenes, Chlorinated  hydrocarbons,  Phenols,  Cya- 
nide, Biological  waste  water  treatment.  Suspended 
solids.  Oxygen  demand.  Chemical  treatment. 
Costs. 

Under  the  regulation  established  for  BPT  control, 
the  pharmaceutical  manufacturing  industry  was 
grouped  into  five  product  or  activity  areas:  fer- 
mentation products,  biological  and  natural  extrac- 
tion products,  chemical  synthesis  products,  formu- 
lation products,  and  pharmaceutical  research.  In  an 
industry  survey,  115  of  the  129  priority  pollutants 
were  identified  in  industry  waste  waters;  thirteen 
were  selected  as  being  significant  because  of  their 
dominant  occurrence  in  the  waste  waters.  They 
are  phenol,  benzene,  chloroform,  ethylbenzene, 
methylene  chloride,  toluene,  chromium,  copper, 
lead,  merucry,  nickel,  zinc,  and  cyanide.  Addition- 
al pollutants  to  be  controlled  are  biochemical 
oxygen  demand,  total  suspended  solids,  and  chemi- 
cal oxygen  demand.  These  pollutants  may  be  con- 
trolled by-in-plant  or  end-of-pipe  treatment.  Cya- 
nide can  be  removed  by  chemical  oxidation  or 
thermal/pressure  treatment;  metals  can  be  re- 
moved by  reduction/precipitation  and  filtration; 
and  organic  chemicals  can  be  removed  by  steam 
stripping.   Biological  treatment  and  filtration  are 


the  two  main  end-of-pipe  treatments.  The  cost, 
energy  and  non-water  quality  aspects  of  the  var- 
ious treatment  processes  are  presented.  (Brambley- 
SRC) 
W8 1-05779 


WASTEWATER  TREATMENT  WITH  ULTRA- 
VIOLET DISINFECnON  AND  INCREASED 
CAPACITY, 

Great  Circle  Associates,  Walnut  Creek,  CA.  (As- 
signee). 

S.  B.  Mullerheim,  and  F.  G.  Williams. 
U.S.  Patent  No  4,229,202,   15  p,  6  Fig,  20  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  3,  p  1091.  October  21,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Separation  techniques.  Disinfection,  Ultraviolet 
radiation.  Ozone,  Equipment,  Filtration. 

A  method  and  an  apparatus  for  treating 
wastewater  such  as  sewage  are  disclosed.  Designed 
principally  for  complete  on-site  wastewater  treat- 
ment and  disposal,  the  system  separates  wastewater 
into  liquid  wastes  and  solid  wastes  by  filtration, 
treats  the  liquid  wastes  with  ultraviolet  radiation 
and  disperses  them  into  unsaturated  ground.  The 
solid  wastes  are  periodically  removed,  along  with 
used  portions  of  the  paper  filter  medium  and  deliv- 
ered, in  the  case  of  sewage,  to  a  composting  area 
where  the  solids  can  be  composted.  A  preferred 
embodiment  includes  the  use  of  ultraviolet  radi- 
ation having  wavelengths  effective  both  to  destroy 
pathogens  directly  and  to  produce  ozone  from 
entrained  air  in  the  liquid  filtrate,  to  react  with 
pathogens  to  form  stable  compounds.  An  alternate 
embodiment  of  a  wastewater  delivery  and  filtration 
suction  subsystem  is  disclosed,  whereby  filtration  is 
made  continuous  and  capacity  is  approximately 
doubled.  (Sinha-OEIS) 
W81-05781 


WET  OXIDATION  SYSTEM  EMPLOYING 
PHASE  SEPARATING  REACTOR, 

Whirlpool  Corp.,  Benton  Harbor,  MI.  (Assignee). 
R.  B.  Wheaton,  and  J.  W.  Van  Kirk. 
U.S.  Patent  No  4,229,296,  10  p,  3  Fig,  2  Tab,  8  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  3,  p  1117-1118.  October  21,   1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Oxidation,  Chemical  oxygen  demand.  Equipment, 
Flow  rate,  'Organic  wastes.  Wet  oxidation  proc- 
esses. 

The  invention  relates  to  wet  oxidation  processes  by 
which  significant  increases  in  reactor  oxidation 
efficiency  are  possible  through  the  use  of  single 
stage  or  multi-stage  reaction  zones  where  the  gas 
phase  (oxygen  containing)  is  allowed  to  pass 
through  at  a  flow  rate  independent  of  that  associat- 
ed with  the  liquid  phase  (waste  water  containing). 
Consequently,  more  oxygen  can  be  supplied  to  a 
given  volume  of  waste  water  than  would  be  possi- 
ble for  a  conventional  reactors  of  equal  size,  so  that 
at  a  given  reactor  time  and  temperature,  higher 
COD  removal  for  a  given  waste  water  is  achiev- 
able. The  increased  wet  oxidation  efficiency  is 
believed  to  be  related  to  continuous  removal  of 
excess  carbon  dioxide  from  individual  reaction 
zones.  The  reactor  consists  of  a  cylindrical  pres- 
sure vessel  mounted  in  a  vertical  position  with 
ports  at  the  top,  bottom  and  side.  Associated 
values  and  a  water  level  sensor  are  utilized.  The 
multi-stage  oxidation  system  employs  high  pressure 
pumps,  air  compressors,  heat  exchangers,  heaters, 
and  two  or  more  of  the  reactors  connected  to  one 
another  in  series.  Waste  organic  matter  in  water 
charged  to  the  system  at  elevated  temperatures  and 
pressures  in  the  presence  of  heated  compressed  air 
is  oxidized  to  carbon  dioxide  and  water  progres- 
sively in  each  reactor  stage.  The  end  result  is  a 
greater  removal  of  waste  organic  matter  than  can 
be  achieved  in  a  single  stage  reactor  system. 
(Sinha-OEIS) 
W81-05783 


WASTE    TREATMENT     APPARATUS     WITH 
FLOATING  PLATFORM, 

Clevepak   Corp.,   White   Plains,   NY.   (Assignee). 
A.  E.  Molvar. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


U.S.  Patent  No  4,229,302,  6  p,  2  Fig,  16  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  3,  p  1 120.  October  21,  1980. 

Descriptors;  'Patents,  'Wastewater  treatment, 
•Bodies  of  water,  Aeration,  Floating,  Equipment, 
Lagoons. 

An  apparatus  for  treatment  of  waste  water  in  a 
body  such  as  a  lagoon  has  a  submerged  aeration 
device  suspended  from  a  floating  platform.  Air  is 
supplied  to  the  aeration  device  by  a  conduit  pass- 
ing through  the  buoyant  base  of  the  platform  to  a 
central  opening  so  that  the  conduit  is  an  integral, 
structural  part  of  the  platform.  (Sinha-OEIS) 
W8 1-05784 


METHOD  AND  APPARATUS  FOR  RECOVERY 
OF  HEAVY  METAL  IONS  FROM  DILUTE 
AQUEOUS  SOLUTION, 

De  luxe  General,  Inc.,  Los  Angeles,  CA.  (Assign- 
ee). 

D.  J.  Degenkolb,  and  F.  J.  Scobey. 
U.S.   Patent  No  4,228,013,    10  p,  6  Fig,   5   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  2,  p  684-685.  October  14,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Industrial  wastes, 
'Separation  techniques,  Metals,  Ion  exchange.  Ab- 
sorption, Flow,  Turbulence,  Automatic  controls. 
Reverse  flow.  Product  recovery.  Regeneration. 

Heavy  metal  ions  are  recovered  from  a  dilute 
aqueous  solution  by  flowing  the  solution  through 
either  a  single  bed  of  ion-absorbing  material  in 
successive  forward  and  reverse  directions,  or 
through  a  first  bed  of  ion-absorbing  material  and 
then  through  a  second  bed  of  ion-absorbing  materi- 
al in  the  reverse  direction  of  flow.  The  reversal  of 
flow  is  to  periodically  mechanically  agitate  a  bed 
of  ion-absorbing  material  to  dislodge  contaminants. 
The  method  is  accomplished  by  using  one  enclosed 
vessel,  or  a  pair  of  enclosed  vessels,  that  have 
valves  to  control  the  direction  of  flow.  A  timing 
device  automatically  reverses  the  direction  of  flow 
about  each  hour.  After  a  relatively  large  number  of 
reversals  of  flow  the  heavy  metal  ions  are  recov- 
ered from  the  ion-absorbing  material  and  the  same 
is  regenerated  in  the  process  to  again  absorb  ions 
from  the  water.  The  invention  is  used  to  recover 
silver  from  photographic  processing  or  gold  and 
uranium  in  mining  processes.  (Sinha-OEIS) 
W81-05789 


DOMESTIC  WATER  SYSTEM, 

D.  C.  Hanna. 

U.S.  Patent  No  4,228,006,  5  p,  2  Fig,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  2,  p  682.  October  14,  1980. 

Descriptors;  'Patents,  'Wastewater  treatment, 
'Domestic  wastes,  'Water  purification.  Water 
reuse,  Reclaimed  water.  Water  conservation,  Im- 
paired water  use.  Equipment,  Domestic  water. 

The  specification  discloses  a  domestic  water 
system  reclaiming  waste  water  in  which  a  tap 
water  line  supplies  fresh  water  only  to  a  kitchen 
sink  and  as  a  replenisher  for  a  reclaim  system 
supplying  all  the  to  a  toilet,  a  lavatory,  a  bath  tub, 
a  clothes  washer,  laundry  tubs  and  a  dishwasher. 
Drains  from  the  toilet  and  the  kitchen  sink  lead 
directly  to  a  sewer,  and  drains  from  all  the  other 
installations  lead  to  a  clarifier  tank  having  an  over- 
flow to  the  sewer.  A  pump  pumps  water  from  the 
clarifier  tank  through  filter  tanks  to  all  the  installa- 
tions except  the  kitchen  sink  and  to  a  hot  water 
heater  supplying  the  lavatory,  the  bath  tub,  the 
clothes  washer,  the  laundry  tubs  and  the  dishwash- 
er. An  inline  instant  hot  water  heater  is  positioned 
in  the  tap  water  line  to  a  hot  water  tap  of  the 
kitchen  sink.  (Sinha-OEIS) 
W81-05790 


MECHANICAL    DEWATERING    APPARATUS 
FOR  ELASTOMER  SLURRIES, 

E.  I.  DuPont  de  Nemours  and  Co.,  Wilmington, 

DE.  (Assignee). 

R.  A.  Covington,  Jr.,  and  O.  M.  Ekiner. 


U.S.  Patent  No  4,228,005,  7  p,  7  Fig,  2  Tab,  5  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  2,  p  681-682.  October  14,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment,  'In- 
dustrial wastes,  'Separation  techniques.  Polymers, 
'Dewatering,  Salts,  Equipment,  Elastomers,  Slur- 


The  invention  comprises  a  method  and  apparatus 
for  separating  a  polymeric  material  from  a  mixture 
of  the  material  in  water.  In  accomplishing  this 
separation,  it  has  been  discovered  that  efficient  and 
continuous  separation  may  be  achieved  by  adding 
excess  water  under  pressure  to  the  polymer/water 
mixture  in  a  separator.  A  method  is  provided  for 
isolating  an  elastomer  from  a  mixture  of  the  elas- 
tomer and  water  containing  up  to  about  90%  by 
weight  water  by  feeding  the  mixture  into  a  ther- 
mally controlled,  vertical  separator  containing  a 
rotating  screw.  Simultaneously  excess  water  is  feed 
under  pressure  into  the  separator.  Concentrated 
elastomer  containing  less  than  about  10%  by 
weight  total  volatiles  (including  water)  is  with- 
drawn from  the  metering  section  of  the  separator 
and  feed  water  and  excess  water  is  withdrawn 
from  a  water  discharge  port  located  near  the  upper 
end  of  the  separator.  (Sinha-OEIS) 
W8 1-05791 


METHOD  OF  REMOVING  PHOSPHATES 
FROM  WASTE  WATER, 

Takeda  Chemical  Industries,  Ltd.,  Osaka  (Japan). 

(Assignee). 

Y.  Makino. 

U.S.  Patent  No  4,228,003,  5  p,  1  Fig,  7  Tab,  4  Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  999,  No  2,  p  681.  October  14,  1980. 

Descriptors;  'Patents,  'Wastewater  treatment. 
Water  pollution  treatment,  'Separation  techniques, 
Phosphates,  Sea  water.  Coagulation,  Hydrogen  ion 
concentration.  Fertilizers,  Product  recovery, 
'Phosphorus  removal. 

Removal  of  phosphates  from  waste  water  can  be 
attained  with  improved  efficiency  and  at  low  cost 
by  admixing  the  waste  water  with  seawater  and 
adjusting  the  mixture  to  pH  9-11  to  separate  the 
sedimental  phosphates.  The  sediment  can  be  uti- 
lized as  phosphatic  fertilizer.  (Sinha-OEIS) 
W81-05792 


WASTE  DISPOSAL  TREATMENT  OF  CAL- 
CIUM-CONTAINING ORGANICALLY 
LOADED  WASTEWATERS, 

Linde  A.G.,  Weisbaden  (Germany,  F.R.).  (Assign- 
ee). 

H.  Reimann. 

U.S.  Patent  No  4,227,998,  3  p,  9  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  2,  p  679.  October  14,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Industrial  wastes. 
Activated  sludge,  'Organic  wastes.  Aeration,  Cal- 
cium, Chemical  precipitation.  Sugar  manufacturing 
plants. 

Wastewaters  containing  substantial  BOD  and  sub- 
stantial calcium  ion  concentrations,  e.g.,  effluents 
from  the  washing  and  flushing  cycles  of  sugar 
manufacturing  plants,  are  activated  by  an  activated 
sludge  process  under  aeration  with  an  02-contain- 
ing  gas.  The  improvement  comprises  introducing  a 
C02-containing  gas  having  a  concentration  of  C02 
higher  than  that  of  air  into  liquid  presented  in  the 
activated  sludge  system  to  precipitate  calcium  ion 
as  calcium  carbonate  thereby  lowering  the  pH  of 
the  liquid  and  facilitating  the  separation  of  the 
activated  sludge  solids  and  the  bacterial  action  of 
the  activated  sludge  process.  (Sinha-OEIS) 
W8 1-05794 


INDUSTRIAL  WASTE  INSPECTION   PROCE- 
DURE FOR  A  REGIONAL  AUTHORITY, 

Massachusetts  Metropolitan  District  Commission, 
Boston.  Sewerage  Div. 
F     primary  bibliographic  entry  see  Field  6E. 
W^.  05831 


WATER      RE-USE     PLAN     ADVANCES      IN 
NORTHGLENN, 

For  primary  bibliographic  entry  see  Field  3C. 
W8 1-05862 


TREATMENT  OF  REGENERANT  WASTES 
FROM  THE  ION  EXCHANGE  PROCESS, 

M.  C.  Gottlieb,  F.  X.  McGarvey,  and  F.  X.  Pollio. 
Industrial  Water  Engineering,  Vol.  18,  No.  2,  p  18- 
26,  March-april,  1981.  11  Fig,  8  tab,  5  Ref. 

Descriptors:  'Ion  exchange,  'Regeneration, 
'Water  treatment.  Wastewater  treatment,  Water 
purification.  Anion  exchage.  Cation  exchange. 
Acids,  Bases,  Design  criteria,  Mexico. 

Ion  exchange  regeneration  wastes  are  often  neu- 
tralized by  combining  the  wastes  from  the  anion 
and  cation  exchangers.  The  balance,  and  thus  the 
quality  of  water  discharged,  depends  on  the  raw 
water  composition  and  the  selection  of  the  ion 
exchange  process.  Chemicals  used  in  regeneration 
include  NaCl,  H2S04,  and  HCl  (acidic  cation 
exchangers)  and  NaOH,  trimethylamine,  and  dieth- 
anolamine  (basic  anion  exchangers).  The  combined 
regenerant  contains  these  materials  plus  reaction 
products  such  as  NaCI,  silica,  and  CaS04.  Three 
different  raw  waters  typical  of  mexico  (total  cation 
concentrations  100,  300,  and  700  ppm,  respective- 
ly) and  processes  designed  for  each  are  given  as 
illustrations.  (Cassar-FRC) 
W8 1-05887 


CARBON  SYSTEM  SOLVES  REHNERY 
WASTEWATER  PROBLEM, 

Toa  Oil  Co.,  Kawaski  (Japan). 

T.  Abe,  T.  Togashi,  and  Y.  Nishiya. 

Oil  and  Gas  Journal,  Vol.  79,  No.   19,  p  95-99, 

May,  1981.  7  Fig,  2  Tab. 

Descriptors:  'Activated  carbon,  'Oil  wastes,  'Oil 
industry,  'Wastewater  treatment.  Organic  com- 
pounds. Water  pollution  control,  Backwash,  Re- 
generation, Regulations. 

The  Toa  Oil  Company,  Japan,  refinery  installed  an 
activated  carbon  wastewater  treatment  system  to 
remove  oily  wastes  as  required  by  Japan's  atrin- 
gent  pollution  control  regulations.  The  entire 
carbon  adsorption  system  occupies  372  sq  meters 
of  land,  one-tenth  the  space  needed  for  an  activat- 
ed sludge  system.  Because  the  wastestreams  are 
expected  to  contain  high  concentrations  of  sus- 
pended solids  and  oil,  engineers  specified  four 
fixed-bed  adsorbers  which  could  be  backwashed. 
Two  adsorbers  contain  86  and  76  metric  tons  of 
carbon  respectively.  A  third,  with  16  metric  tons, 
is  designed  for  pulse-bed  operation,  air  scouring 
and  backwashing  to  remove  accumulated  oil  and 
solids  are  done  once  every  seven  days.  Reactiva- 
tion, carried  out  twice  since  1976,  involves  one 
hour'sresidence  in  a  950  degree  C  multiple  hearth 
furnace.  EfTluent  contains  less  than  each  of  the 
following:  15  ppm  suspended  solids,  15  ppm  COD, 
5  ppm  oil,  and  0.5  ppm  phenol.  (Cassar  -  FRC) 
W81-05888 


MONEY  DOWN  THE  DRAIN:  A  RATIONAL 
APPROACH  TO  SEWAGE, 

Food   and   Energy   Research   Centre,   Worcester 

(England). 

P.  J.  Riley,  and  D.  S.  Warren. 

Ecologist,  Vol  10,  No  10,  p  342-345,  December, 

1980.  2  Tab,  3  Ref. 

Descriptors:  'Domestic  wastes,  'Municipal 
wastewater,  'Wastewater  treatment.  Feces,  Urine, 
Wastewater  disposal.  Sewage  bacteria.  Wastewater 
collection.  Maintenance,  Economic  elTiciency, 
Wastewater  treatment  facilities.  Planning,  'Great 
Britain. 

Up-grading  of  current  sewer  systems  in  Great  Brit- 
ain is  expected  to  cost  several  hundred  million 
pounds  sterling  over  the  next  few  decades.  Before 
this  quantity  of  money  is  spent  on  rebuilding 
sewage  collection  and  treatment  facilities  based 
essentially  on  the  knowledge  and  technology  of 
the  middle  of  the  19th  century,  it  is  suggested  that 
the  whole  problem  of  sewage  management  be  ree- 
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valuated  on  the  bases  of  modem  knowledge  in  the 
fields  of  physics,  chemistry,  and  microbiology.  The 
main  problems  associated  with  human  wastes  are 
their  oxygen  demand,  their  microbiological  con- 
tamination, and  their  mineral  content.  In  order  to 
meet  the  wastewater  treatment  goals  of  avoiding 
water  pollution,  preventing  microbial  contamina- 
tion, and  conserving  plant  nutrients,  it  would 
appear  that  keeping  the  flows  of  urine,  feces,  sul- 
lage  (laundry  and  kitchen  effluent),  and  industrial 
effluents  separate  and  treating  them  separately 
would  provide  a  more  rational  approach.  Much  of 
the  technology  for  the  separate  treatment  of  waste 
components  already  exists.  Wastewater  manage- 
ment systems  should  consist  of  separation  of  urine 
and  feces  from  other  wastewaters  in  the  home  and 
collection  systems  based  on  regular  collection  of 
portable  toilet  tanks  for  central  treatment.  A  sepa- 
rate treatment  system  for  sullage  would  have  to  be 
established  to  complement  this  system.  Industrial 
effluents  should  be  treated  individually  by  methods 
developed  specifically  for  those  wastes.  These 
techniques  for  wastewater  management  can  most 
easily  be  instituted  in  new  and  developing  commu- 
nities in  rural  areas  and  in  the  Third  World.  (Car- 
roll-FRC) 
W8 1-05892 


STUDENTS  TACKLE  WASTEWATER  WOES, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

C.  May. 

BioCycle,  Vol  22,  No  2,  p  45-47,  March-April, 

1981.  2  Fig. 

Descriptors:  *  Rural  areas,  'Water  treatment  facili- 
ties, Wastewater  treatment,  Aerated  lagoons. 
Water  quality,  Sewage  systems.  Design  criteria. 
Student  participation,  Universities,  'California. 

Six  universities  were  invited  to  participate  in  a 
systems  design  competition  for  alternative  methods 
of  wastewater  treatment  for  the  rural  town  of 
Nipomo.  From  the  start,  each  university  ap- 
proached the  competition  differently.  The  compet- 
ing teams  each  received  a  copy  of  a  facility  plan 
that  had  been  rejected  and  the  environmental 
impact  report  on  the  existing  system  which  was 
failing  rapidly,  plus  over  2,500  pages  of  technical 
information  on  unconventional  on-site  and  alterna- 
tive rural  wastewater  systems.  Three  of  the  univer- 
sities considered  the  total  wastewater  system 
design  in  their  programs.  Two  others  excluded 
evaluation  of  the  collection  system.  Only  one  eval- 
uated an  on-site  system.  The  theme  common  to 
each  proposal  was  limited  collection  of  wastewater 
with  emphasis  on  on-site  and  cluster  treatment 
facilities.  The  on-site  wastewater  management  dis- 
tricts proposed  by  all  three  winning  universities 
may  be  the  only  acceptable  solution  to  the  needs  of 
many  unsewered  rural  areas.  (Baker-FRC) 
W8 1-05894 


DEGRADATION  TREATMENT  OF  WASTE 
WATER  FROM  OLIVE  PROCESSING, 

Bari  Univ.  (Italy).  1st.  di  Chimica  Fisica. 

M.  Delia  Monica,  A.  Agostiano,  D.  Potenz,  E. 

Righetti,  and  M.  Volpicella. 

Water,  Air,  and  Soil  Pollution,  Vol  13,  No  2,  p 

251-256,  June,  1980.  3  Fig,  2  Tab,  2  Ref. 

Descriptors:  'Food-processing  wastes, 

'Wastewater  treatment.  Industrial  wastes,  Food 
processing  industry,  'Olive  processing,  Biological 
oxygen  demand.  Oxygen  demand.  Sedimentation, 
Land  disposal. 

The  possibility  of  a  complete  treatment  of  waste 
water  from  olive  processing  has  been  examined. 
Residual  water  from  such  processing  has  very  high 
values  of  COD  and  BOD,  averaging  about  100,000 
and  40,000  ppm,  respectively.  The  method  studied 
consists  of  waste  water  being  poured  onto  agricul- 
tural soil  contained  in  watertight  tanks  where  bio- 
logical transformations  of  the  organic  loading  can 
take  place.  Water  to  be  treated  was  periodically 
poured  onto  these  in  a  maximum  soil  to  water 
volume  ratio  of  1/3.  The  bacterial  flora  produced 
profound  biological  changes  in  a  relatively  short 
time.  Most  of  the  organic  substances  are  rapidly 
assimilated  so  that  the  C/N  ratio  in  the  soil  reaches 


optimal  values.  Since  they  cannot  filter  into  the 
underlying  soil,  inorganic  compounds,  particularly 
potassium,  reach  critical  values  after  the  addition 
of  an  amount  of  water  equal  to  the  volume  of  soil 
treated.  It  is  felt  that  soil  subjected  to  multi-year 
processing  could  be  used  as  soil-compost  with  high 
content  of  both  organic  and  inorganic  assimilable 
substances.  The  process  involves  sedimentation  of 
waste  water,  removal  of  the  whole  oil  content,  and 
treatment  of  water  on  agricultural  soil.  The  whole 
process  operates  at  a  very  low  cost  due  to  the  fact 
that  it  can  be  rendered  completely  automatic.  The 
labor  expense  needed  to  periodically  empty  the 
container  and  refill  it  with  fresh  soil  is  compensat- 
ed for  with  the  sale  of  the  final  soil-compost  prod- 
uct. (Baker-FRC) 
W81-05931 


TREATMENT  OF  THE  EFFLUENT  OF  A  GLU- 
COSE PRODUCTION  PLANT  USING  A  RO- 
TATING BIOLOGICAL  PACKED  BED, 

Tehran  Univ.  (Iran). 

S.  M.  Borghei. 

Process  Biochemistry,  Vol  16,  No  2,  p  29,  30,  32- 

34,  February-March,  1981.  8  Fig,  4  Tab,  13  Ref 

Descriptors:  'Food  processing  wastes,  'Starch, 
'Glucose,  'Rotating  biological  packed  bed, 
'Wastewater  treatment,  Industrial  wastewater. 
Biological  wastewater  treatment.  Biological 
oxygen  demand. 

A  rotating  biological  packed  bed  was  used  to  treat 
high  volume,  high  strength  wastes  from  a  Tehran, 
Iran,  plant  manufacturing  starch  and  glucose  from 
wheat.  The  pilot-scale  apparatus  consisted  of  3 
cylindrical  baskets  packed  with  polypropylene 
rings.  The  baskets  were  rotated  partially  sub- 
merged in  a  16.1  liter  wastewater  tank.  BOD  re- 
duction averaged  90%  and  total  organic  carbon 
reduction,  85%,  at  loading  rates  up  to  five  kg  BOD 
per  cu  meter  per  day  and  a  retention  time  of  five 
hours.  Efficiency  of  BOD  removal  was  72%  and 
total  organic  carbon,  68%,  at  a  loading  rate  of  9.5 
kg  BOD  per  cu  meter  and  2.7  hours  residence 
time.  Increasing  the  rotational  speed  from  3.4  rpm 
to  7.6  rpm  did  not  produce  the  anticipated  im- 
provement in  performance  except  at  the  highest 
flow  rate.  Most  of  the  removal  occurred  in  the  first 
stage.  The  sludge  produced  had  good  settling 
properties;  the  effluent  from  loadings  of  5-6  kg 
BOD  per  cu  meter  per  day  was  nonodorous  and 
well-oxidized.  At  higher  loadings,  the  effluent  was 
colloidal  and  needed  further  treatment  before  dis- 
posal. Nitrogen  removal  was  poor,  less  than  25%. 
(Cassar-FRC) 
W81-05936 


STUDY      FAVORS      OXYGEN      BLEACHING 
OVER  BIOLOGICAL  TREATMENT  PLANT, 

For  primary  bibliographic  entry  see  Field  3E. 
W81-05938 


DISTRIBUTION  OF  BACTERIA  IN  A  CON- 
TINUOUS-FLOW NITRIFICATION  COLUMN, 

Queen  Elizabeth  Coll.,  London  (England).  Dept. 

of  Microbiology. 

D.  J.  Cox,  M.  J.  Bazin,  and  K.  Gull. 

Soil  Biology  and  Biochemistry,  Vol  12,  No  3,  p 

241-246,  1980.  3  Fig,  24  Ref 

Descriptors:  'Trickling  filters,  'Nitrification, 
Wastewater  treatment.  Filters,  Nutrients,  Nitrates, 
Nitrites,  Biological  treatment,  Nitrogen  fixing  bac- 
teria. Bacteria,  Ammonia,  Bacterial  analysis.  Bio- 
logical filters. 

Often,  studies  of  microbial  interactions  under  natu- 
ral conditions  are  difficult  to  interpret  due  to  envi- 
ronmental variables  such  as  rainfall,  temperature 
changes  and  diurnal  rhythms.  Laboratory  experi- 
ments were  conducted  to  determine  whether  nitri- 
fication in  glass  bead  columns  most  closely  resem- 
bled the  diffusion-dependent  process  in  trickling 
filters  or  conditions  assumed  to  occur  in  soil.  The 
growth  of  nitrifying  bacteria  on  glass  beads  from  a 
nitrification  column  was  examined  with  a  scanning 
electron  microscope.  Ammonium  sulfate  solutions 
were  supplied  at  a  constant  rate  to  Nitrosomonas 
europaea  and  Nitrobacter  agilis  growing  on  the 


beads.  Incomplete  conversion  of  ammonium  ion  to 
nitrate  and  nitrite  occurred,  showing  that  bacterial 
growth  was  not  nutrient  limited.  After  seven 
months,  nitrifying  bacteria  were  found  only  in  the 
upper  regions  of  the  column  in  predominantly 
monolayer  formations.  Glass  beads  further  down 
the  column  were  covered  mostly  by  slime.  These 
findings  suggest  that  growth  of  the  nitrifiers  was 
independent  of  diffusion  of  metabolites  through  a 
microbial  film  as  well  as  of  competition  among  the 
bacteria  for  growth  space  on  the  surface  of  the 
beads.  (Geiger-FRC) 
W81-05941 


WATER-BASED  FLEXOBRAPHIC  INKS-REG- 
ULATED CHEMICAL  SUBSTANCES, 

Huber  (J.  N.)  Corp.,  Edison,  NJ. 

G  A.  Lcssclls. 

Tappi,  Vol  63,  No   10,  p  57-59,  October,   1980. 

Descriptors:  'Ink  wastes,  'Pigments,  'Waste  treat- 
ment. Industrial  wastes,  Heavy  metals,  Metals,  Or- 
ganic compounds,  Toxicity,  'Waste  disposal. 

Wastes  from  water-based  flexograph  inks  used  in 
box  making  must  be  treated  before  discharge,  ac- 
cording to  requirements  of  the  Clean  Water  Act 
and  the  Resource  Conservation  and  Recovery  Act. 
The  most  widewpread  treatment  method  is  chemi- 
cal coagulation  or  flocculation  of  the  ink  ingredi- 
ents and  settling  or  filtration  of  the  solids.  A  newer 
method  concentrates  untreated  ink  wastes  by  evap- 
oration of  volatile  components.  Biological  treat- 
ment is  applicable  only  if  a  plant  has  an  existirig 
sewage  disposal  plant  for  starch  wastes;  a  toxic 
sludge  can  be  produced.  Some  possible  compo- 
nents of  flexo  inks  or  their  waste  treatment  prod- 
ucts are:  lead,  chromium,  barium,  diarylide  pig- 
ments, 3,3'-dichlorobenzidine,  3,3'-cichlorobi- 
phenyl,  phthalocyanine  blue  and  green,  alcohols, 
and  glycol  ethers.  (Cassar-FRC) 
W81-05961 


ALGAL  ASSAY  BOTTLE  TEST  RESPONSE  TO 
PULP  AND  PAPER  MILL  EFFLUENTS, 

Institute  of  Paper  Chemistry,  Appleton,  WI.  Envi- 
ronmental Sciences  Div. 
M.  G.  Tesmer,  and  T.  W.  Joyce. 
Tappi,  Vol  63,  No  9,  p  105-108,  September,  1980.  3 
Fig,  3  Tab,  7  Ref 

Descriptors:  'Pulp  and  paper  industry,  'Waste 
water  treatment.  Effluents,  Industrial  wastes,  Ni- 
trogen, Nutrients,  Phosphorus,  Algae,  Bioassay, 
Toxicity. 

The  Algal  Assay  Bottle  Test  (AA:BT)  of  the  Envi- 
ronmental Protection  Agency  was  evaluated  using 
pulp  and  paper  whole-mill  effluents.  Untreated  and 
biotreated  effluents  were  examined.  Significant  in- 
terference from  biotic  and  abiotic  particulates  was 
noted  at  high  effluent  concentrations,  i.e.,  concen- 
trations above  32%.  Particulate  interference  was 
not  controlled  by  autoclaving  and  centrifuging  test 
effluents.  Such  treatment  resulted  in  an  altered  test 
effluent.  When  high  effluent  concentrations  are 
expected,  the  AA:BT  is  not  generally  recommend- 
ed. The  AA:BT  did  provide  acceptable  informa- 
tion on  effluent  nutrient  availability,  and  when 
modified  slightly,  allowed  identification  of  the  pri- 
mary limiting  nutrient.  Low  effluent  concentra- 
tions exposed  to  defined  synthetic  nutrient  media 
demonstrated  minimal  particulate  interference. 
Comparisons  between  the  predicted  yields  and 
measured  yields  provided  estimates  of  effluent  nu- 
trient availability  and  identified  the  limiting  nutri- 
ent. The  AA:BT  is  recommended  for  nutrient 
characterization  of  pulp  and  paper  effluents  when 
concentrations  are  low,  not  exceeding  16%. 
(Baker-FRC) 
W8 1-05962 


PHENOL    OXIDATION    WITH    HYDROGEN 
PEROXIDE, 

Interox  Chemicals  Ltd.,  Widnes  (England). 

A.  F.  E.  Sims. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

3,  p  109-112,  March,  1981.  2  Fig,  3  Tab,  6  Ref 

Descriptors:    'Phenols,    'Oxidation,    'Hydrogen 
peroxide,     'Chemical    wastewater,    'Wastewater 
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treatment,  Industrial  wastewater.  Iron,  Steel  indus- 
try, Solvents. 

Phenolic  effluents  in  wastewater  from  coking,  oil 
refming,  chemical  and  steel  manufacture,  and  other 
industrial  activities  were  treated  by  hydrogen  per- 
oxide oxidation  as  a  cheaper  alternative  than  bio- 
logical oxidation,  tankering  away  for  disposal,  or 
other  chemical  treatment.  Optimum  conditions  for 
phenol  oxidation  with  hydrogen  peroxide  were  a 
3:1  H202:phenol  molar  ratio,  initial  pH  of  4,  and 
10  mg  per  liter  iron  catalyst.  Using  these  condi- 
tions as  a  starting  point,  the  process  was  modified 
to  treat  three  effluents:  nitrosophenol  effluent  from 
a  pharmaceutical  manufacturer,  a  complex  mixture 
of  phenol  and  other  chemicals  from  electrotinning 
of  steel,  and  a  paint  stripping  effluent  containing 
4,000  mg  per  liter  phenol  with  a  COD  of  25,000 
mg  per  liter.  (Cassar-FRC) 
W8 1-05997 


THE  BEHAVIOR  OF  POLYCHLORINATED 
BIPHENYLS  AND  ORGANOCHLORINE  IN- 
SECTICIDES IN  PRIMARY  MECHANICAL 
WASTEWATER  TREATMENT, 

Imperial  coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
A.  E.  Mclntyre,  R.  Perry,  and  J.  N.  Lester. 
Environmental  Pollution,  (Series  B),  Vol  2,  No  3, 
p  223-233,  1981.  6  Tab,  24  Ref. 

Descriptors:  *Wastewater  treatment,  *Polychlori- 
nated  biphenyls,  'Organic  pesticides.  Agricultural 
chemicals.  Insecticides,  Primary  wastewater  treat- 
ment, Aroclors,  Land  disposal.  Sludge,  Chemical 
composition. 

Analyses  were  made  of  samples  obtained  during 
the  monitoring  program  conducted  at  the  New 
Works  Extension  to  Oxford  Sewage  Treatment 
Works.  Results  of  the  analyses  indicated  that  the 
primary  sedimentation  process  used  at  the  plant 
removes  about  one  half  of  the  PCB  and  dieldrin 
and  more  than  one  third  of  the  DDE  from  the  raw 
sewage.  Concentrations  of  PCB  and  organochlor- 
ine  insecticides  (OCL)  in  the  primary  sludges  were 
in  the  microgram  per  liter  range.  These  results 
compare  favorably  with  findings  of  a  survey  in 
Canada  of  33  sewage  treatment  works.  The  results 
of  this  and  similar  studies  have  demonstrated  that 
substantial  concentrations  of  PCB  and  OCL  into 
primary  sludges  will  occur  in  the  primary  sedimen- 
tation process  of  sewage  treatment.  The  method  of 
disposal  of  sludges,  whether  to  agricultural  land,  in 
landfills,  or  at  sea,  may  result  in  the  introduction  of 
these  persistent  organic  materials  into  food  chains, 
where  biomagnification  may  occur.  (Baker-FRC) 
W81-06004 


CZ  UPGRADES  POWER  GENERATION,  POL- 
LUTION CONTROL  AT  ELK  FALLS, 

P.  Hanson. 

Canadian  Pulp  and  Paper  Industry,  Vol  34,  No  1,  p 

98,  100,  January,  1981. 

Descriptors:  *Pulp  and  paper  industry,  'Water  pol- 
lution control.  Overflow  channels.  Spillways, 
Combined  sewer  overflows.  Channels,  Kraft  mills, 
•Pulp  wastes.  Mills. 

At  a  pulp  and  paper  mill  on  Vancouver  Island  a 
major  5-yr  upgrading  of  power  generation  and 
pollution  control  systems  has  been  underway.  The 
project  was  begun  because  of  particulate  emissions 
from  the  lime  plant  causing  complaints  from  local 
residents.  In  another  area,  the  kraft  mill,  spills 
would  result  in  stock  passing  into  the  sewers  and 
out  into  Discovery  Passage.  To  overcome  this 
problem  a  system  was  installed  that  would  use  the 
trenches  in  the  mill,  and  when  a  spill  occurred, 
direct  the  stock  to  a  holding  tank,  later  returning  it 
to  processing.  Similarly,  overflowing  clarifiers, 
mud  washers  and  storage  tanks  would  flow  into 
the  sewer  of  the  recaust  area  and  on  to  the  mill 
outfalls.  These  sewers  were  subsequently  isolated 
and  run  into  a  collection  chamber.  Tlie  liquid  is 
pumped  from  this  chamber  to  a  redundant  green- 
liquor  clarifier.  The  mud  removed  from  the  under- 
flow of  the  clarifier  is  put  back  into  the  process  via 
the  mud  washer.  Clarified  outflow  is  pumped  back 
to  the  recaust  area  to  be  used  in  wash-up  hoses  and 


process.  Improvements  to  fight  air  pollution  from 
this  same  plant  are  also  described.  (Baker-FRC) 
W81-06014 


ODOUR  PROBLEMS  AND  SOLUTIONS, 

Mather  and   Piatt   Anti-Pollution   Systems,    Ltd., 

Burgess  Hill  (England). 

R.  Anderson. 

Effluent  and  Water  Treatment  Journal,  Vol  21,  No 

3,  p  122-123,  126-127,  March,  1981.  10  Ref 

Descriptors:  'Odor  control,  'Sulfur  compounds. 
Sewer  gas,  'Wastewater  treatment.  Sewer  systems. 
Sulfides,  Activated  carbon,  Adsorption,  Ozona- 
tion, Oxidation,  Absorption,  Neutralization,  Or- 
ganic compounds. 

Odors  are  regulated  in  the  United  Kingdom  by 
several  sections  of  the  Public  Health  Act.  Unpleas- 
ant odors  may  arise  from  sewerage,  sewage  treat- 
ment and  disposal,  and  various  industries.  Some  of 
the  offending  compounds,  which  have  very  low 
threshold  of  smell  values,  associated  with  sewage 
treatment  are  hydrogen  sulfide,  methyl  mercap- 
tans,  methyl  sulfides,  amines,  indole,  skatole,  fatty 
acids,  alcohols,  and  ketones.  Odors  may  be  pre- 
vented or  minimized  by  maintaining  aerobic  condi- 
tions in  the  sewer  system,  confining  the  malodor- 
ous air  in  a  building,  operating  processes  to  pre- 
vent escapes  of  odors  from  equipment,  and  good 
housekeeping.  Some  odor  control  means  are  high 
stacks,  masking  agents,  ozonation,  thermal  and 
catalytic  oxidation,  adsorption  with  activated 
carbon  or  alumina,  absorption  systems,  neutralizing 
compounds,  and  hypochlorite  treatment.  Odor 
treatment  must  be  designed  for  each  individual 
problem.  (Cassar-FRC) 
W8 1-06016 
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DISTRIBUTION  OF  AQUIFERS,  LIQUID- 
WASTE  IMPOUNDMENTS,  AND  MUNICIPAL 
WATER-SUPPLY  SOURCES,  MASSACHU- 
SETTS, 

Geological  Survey,  Boston,  MA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1 -057 1 2 


HYDROGEOLOGY,  ESTIMATED  IMPACT, 
AND  REGIONAL  WELL  MONITORING  OF 
EFFECTS  OF  SUBSURFACE  WASTEWATER 
INJECTION,  TAMPA  BAY  AREA,  FLORIDA, 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 
J.  J.  Hickey. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-22I384, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-1 18,  1981.  40  p,  20  Fig,  1  Tab,  34  Ref 

Descriptors:  'Monitoring,  'Injection  wells.  Water 
pollution  effects,  'Waste  water  disposal.  Water 
quality,  Geohydrology,  Aquifer  characteristics. 
Groundwater  movement.  Water  level  fluctuations. 
Saline-freshwater  interfaces.  Underground  storage. 
Model  studies,  'Florida,  Tampa  Bay  area.  Im- 
paired water  use.  Irrigation,  Golf  courses. 

Six  proposed  injection  sites  are  located  in  Pinellas 
County,  Fla.,  and  the  city  of  St.  Petersburg.  Pro- 
jected maximum  injection  rate,  if  all  sites  become 
operational,  will  be  about  40  million  gallons  per 
day.  The  injection  zone  at  the  proposed  sites  is  in  a 
consistently  dolomitized  section  of  the  Avon  Park 
Limestone  in  the  lower  part  of  the  Floridan 
aquifer.  The  injection  zone  contains  saline  ground 
water  that  has  a  chloride  concentration  of  19,000 
to  20,000  milligrams  per  liter.  Pressure  and  veloc- 
ity changes  were  computed  at  selected  regional 
locations  in  the  upper  and  lower  parts  of  the 
Floridan  aquifer.  Results  of  the  model  computa- 
tions suggest  that  the  regional  impact  after  20  years 
of  injection  will  be  small.  Three  locations  are 
proposed  for  regional  monitoring  of  subsurface 
injection.  They  are  in  the  vicinity  of  the  intersec- 
tion of  highways  U.S.  19  and  U.S.  60  in  Pinellas 


County,  Sun  City  in  Hillsborough  County,  and  the 
intersection  of  Sheldon  Road  and  Gunn  Highway 
in  Hillsborough  County.  (USGS) 
W8 1-05729 


WATER-LEVEL  DATA  FOR  WELLS  IN  AND 
NEAR  BURIAL  GROUND  4,  OAK  RIDGE  NA- 
TIONAL LABORATORY,  TENNESSEE,  1975- 
1979, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7C. 
W8 1-05734 


PRODUCTION  OF  NON-FOOD-CHAIN  CROPS 
WITH  SEWAGE  SLUDGE, 

PEER  Consultants,  Inc.,  Rockville,  MD. 
L.  A.  Abron-Robinson,  C.  Lue-Hing,  E.  J.  Martin, 
and  D.  W.  Lake. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-125296, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-80-199.  March,  1981.  3  p,  1 
Tab. 

Descriptors:  'Sludge  disposal,  'Land  disposal, 
'Crop  production,  'Cost  analysis.  Fertilizers, 
Cotton,  Trees,  Sod,  Nutrients,  Application  rates, 
Injection,  Surface  irrigation.  Municipal  wastes, 
'Impaired  water  use. 

This  study  investigated  the  feasibility  of  using 
sewage  sludge  in  cultivating  three  non-food-chain 
crops  currently  sold  on  the  open  market  or  with 
good  potential  for  marketability.  A  cost  analysis 
determined  how  cultivation  costs  using  sewage 
sludge  compared  with  costs  using  commercial  fer- 
tilizer. Cotton,  sod,  and  energy  biomass  trees  were 
determined  to  have  the  best  potential  for  cultiva- 
tion using  sewage  sludge,  based  on  the  market 
values  and  nutrient  requirements  for  each  crop  and 
on  the  hectares  presently  under  cultivation  for 
production  of  these  crops.  Application  modes  were 
injection,  surface  irrigation,  and  truck  spreading. 
Results  indicate  that  large  quantities  of  sewage 
sludge  can  be  used,  based  solely  on  the  nitrogen 
and  phosphorus  requirements  for  the  cultivation  of 
these  crops.  Injection  was  the  most  expensive 
mode  of  application,  and  truck  spreading  the  least. 
Although  the  total  costs  for  fertilization  using 
commercial  fertilizer  are  less  than  the  costs  for 
using  sewage  sludge,  the  latter  would  be  viewed 
more  favorably  if  the  municipality  generating  the 
sludge  bore  the  costs.  (Brambly-SRC) 
W81-05759 


HELMINTH  AND  HEAVY  METALS  TRANS- 
MISSION FROM  ANAEROBICALLY  DIGEST- 
ED SEWAGE  SLUDGE, 

Illinois  Univ.  at  Urbana-Champaign. 
P.  R.  Fitzgerald. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-161846, 
Price  codes:  a54  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-024,  March,  1981.  4  p,  2 
Tab. 

Descriptors:  'Nematodes,  'Heavy  metals,  'Digest- 
ed sludge,  'Infection,  Accumulation,  Cadmium, 
Organic  compounds,  Municipal  wastes.  Pathology, 
SoU  treatment,   Public  health,   'Sludge  disposal. 

This  summary  discusses  the  findings  of  a  study 
designed  to  determine  the  transmission  to  an 
animal  host  of  the  ova  of  the  nematode  worm 
Ascaris  sp.  that  have  survived  through  a  modem 
sewage  treatment  process  and  are  present  in  the 
sludge.  Four  large  experiments  and  three  smaller 
ones  involving  178  specific  pathogen-free  pigs 
were  used.  Natural  transmission  of  Ascaris  sp. 
from  soil  treated  with  liquid  anaerobically  digested 
sewage  sludge  that  had  been  stored  for  several 
years  occurred  in  a  few  pigs  in  each  of  four 
experiments.  Also,  natural  transmission  from  Nu- 
Earth,  a  dried,  stored  sewage  sludge,  also  occurred 
in  pigs  that  were  exposed  to  this  material  by  con- 
tact in  the  pens.  In  general,  ova  in  anaerobically 
digested  sludge  or  in  Nu-Earth  remained  unem- 
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bryonated  until  after  they  were  exposed  to  the  air. 
Within  6  weeks  after  exposure  to  air,  the  ova 
began  to  embryonate,  and  thereafter,  a  small  per- 
centage of  the  ova  that  embryonated  became  infec- 
tive for  pigs.  The  occurrence  of  heavy  metals  in 
the  tissues  of  swine  held  in  pens  treated  with 
anaerobically  digested  sludge  or  Nu-Earth,  which 
originated  from  a  large  municipality,  was  also  stud- 
ied. Chemical  analyses  of  kidneys,  livers,  hearts, 
diaphragm  muscles,  and  bones  were  conducted  to 
determine  the  quantities  of  the  heavy  metals  cad- 
mium, zinc,  copper,  iron,  lead,  chromium,  and 
nickel  that  were  present  in  the  tissues  following 
exposure  of  the  pigs  to  different  amounts  of  the 
sewage  products  in  or  on  the  soil.  Only  cadmium 
accumulated  to  a  significant  degree  in  some  tissues 
of  swine  exposed  to  sludge  containing  heavy 
metals.  No  physiological  or  pathological  changes 
associated  with  exposure  to  the  sludge  material 
were  detected.  Examination  of  visceral  fat  from 
control  and  experimental  pigs  indicated  that  there 
was  no  unusual  accumulation  of  organic  com- 
pounds including  polychlorinated  biphenyls  and 
the  insecticides  Heptachlor  and  Dieldrin. 
W8 1-05760 


THE  IMPACT  OF  A  HIGH  LEVEL  NUCLEAR 
WASTE  REPOSITORY  ON  THE  REGIONAL 
GROUND  WATER  FLOW, 

Analytic  and  Computational  Research,  Inc.,  Los 

Angeles,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 
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PATHOGEN  SURVIVAL  IN  LIME-STABI- 
LIZED SLUDGE, 

Environmental  Surveillance  Lab.,  Davis,  CA. 
D.  R.  Storm,  B.  Kelly,  G.  Gannon,  and  E.  Meyer. 
BioCycle,  Vol  22,  No  2,  p  48,  50-51,  March/ April, 
1981.  ITab,  6Ref 

Descriptors:  'Sludge,  *Pathogens,  Lime,  Monitor- 
ing, Land  disposal.  Agriculture,  Landfills,  Sanitary 
landfills.  Sludge  drying. 

Field  tests  were  conducted  to  monitor  the  biologi- 
cal quality  of  a  static  pile  of  lime-stabilized  sludge 
over  a  priod  of  several  months.  Test  results  indi- 
cated that  the  microbiological  hazards  of  lime- 
stabilized  sludge  may  decrease  significantly  with 
the  passage  of  time,  although  the  overall  quality 
may  still  limit  its  use  in  agriculture.  This  study 
suggests  that  even  though  the  numbers  of  viable 
Ascaris  suum  ova  in  the  sludge  may  be  greatly 
decreased,  many  of  these  organisms  survive  the 
hostile  environment  and  are  still  viable  after  60-120 
days.  Thus,  whether  or  not  the  lime-stabilized 
sludge  can  be  reclaimed  for  agriculture  depends  on 
the  initial  quality  of  the  sludge  produced  at  the 
Vallejo  treatment  facilities  and  how  it  is  handled 
and  incorporated  into  the  soil.  If  initial  concentra- 
tions of  pathogenic  organisms  are  low  to  nil,  land 
spreading  probably  can  be  accomplished  without 
endangering  public  health.  Continuous  microbiolo- 
gical monitoring  of  the  sludge  would  provide  the 
needed  data  base  to  assess  public  health  risks  over 
a  representative  time  period.  (Baker-FRC) 
W8 1-05872 


WATER-BASED  FLEXOBRAPHIC  INKS-REG- 
ULATED CHEMICAL  SUBSTANCES, 

Huber  (J.  N.)  Corp.,  Edison,  NJ. 

For  primary  bibliographic   entry   see  Field   5D. 

W8 1-05961 


COSTS  OF  MAINTAINING  PUBLIC  HEALTH 
STANDARDS  FOR  SPRAY  IRRIGATION  OF 
MUNICIPAL  WASTE  WATER  SYSTEMS, 

Economics   Research   Service,   Washington,   DC. 
Natural  Resource  Economics  Div. 
For  primary  bibliographic  entry  see  Field  6C. 
W8 1-05964 
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PRELIMINARY  INVESTIGATION  OF  A  SHAL- 
LOW GROUND-WATER  FLOW  SYSTEM  AS- 


SOCIATED WITH  CONNETQUOT  BROOK, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

K.  R.  Prince. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-228751, 

Price  codes;  A03  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-47,  November,  1980.  37  p,  11  Fig,  3  Tab,  10 

Ref 

Descriptors:  'Groundwater,  *Flow  system, 
•Streamflow,  'Surface-ground  water  relations, 
'Data  collections.  Groundwater  movement.  Seep- 
age, Gaging  stations.  Observation  wells,  Monitor- 
ing, Networks,  Water  table.  Water  level  fluctu- 
ation. New  York,  'Long  Island,  Connetquot 
Brook. 

Under  natural  conditions,  about  95  percent  of  the 
flow  in  Long  Island  streams  is  derived  from 
ground-water  seepage.  The  ground-water  system 
that  feeds  the  streams  is  a  shallow  subsystem  that 
overlies  the  regional  subsurface  flow  system.  The 
Connetquot  Brook  basin  was  selected  for  study 
because  it  has  not  been  appreciably  affected  by 
urbanization.  Studies  in  the  basin  indicate  that  the 
shallow  ground-water  flow  system  circulates  to  a 
depth  of  less  than  30  feet  below  the  stream  chan- 
nel. Directly  beneath  the  stream,  shallow  ground- 
water flow  is  upward  toward  the  stream  channel, 
but  elsewhere  in  the  basin  it  is  predominantly 
horizontal.  Relatively  large  increases  in  head  with 
depth  in  the  first  3  feet  below  the  streambed  sug- 
gest local  differences  in  hydraulic  conductivity  or 
in  size  of  area  through  which  the  water  flows,  or 
both.  Water-table  contour  maps  of  the  area  adja- 
cent to  Connetquot  River  for  September  1977  and 
March  1978  indicate  that  the  shape  of  the  water 
table  and  the  direction  of  flow  lines  change  season- 
ally. Variations  in  ground-water  levels  and  gradi- 
ents directly  affect  the  rates  of  ground-water  seep- 
age to  the  stream.  (USGS) 
W8 1-05727 


BIODEGRADATION  AND  CARBON  ADSORP- 
TION OF  CARCINOGENIC  AND  HAZARDOUS 
ORGANIC  COMPOUNDS, 

IIT  Research  Inst.,  Chicago,  IL. 

For  primary  bibliographic   entry   see   Field   5D. 
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EVALUATION  OF  POWDERED  ACTIVATED 
CARBON  FOR  REMOVAL  OF  TRACE  ORGAN- 
ICS  AT  NEW  ORLEANS,  LOUISLVNA, 

New  Orleans  Sewerage  and  Water  Board,  LA. 
M.  A.  Epton,  and  J.  F.  Becnel. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-161853, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-027,  March,  1981.  3  p,  2 
Tab. 

Descriptors:  'Water  treatment,  'Drinking  water, 
'Organic  compounds,  'Activated  carbon,  Chlorin- 
ation,  Trihalomethanes,  Water  pollution. 

Several  organic  contaminants  were  found  in  New 
Orleans'  finished  drinking  water.  A  bench-scale 
research  program  designed  to  determine  the  effec- 
tiveness of  powdered  activated  carbon  (PAC)  for 
removing  these  organic  contaminants  was  conduct- 
ed at  the  CarroUton  Purification  Plant.  Additional 
studies  attempted  to  evaluate  the  effects  of  chang- 
ing the  point  of  chlorine  addition  within  the 
normal  treatment  scheme  and  to  correlate  nonspe- 
cific analytical  parameters  with  specific  organics. 
To  select  one  PAC  for  further  investigations,  four 
commercially  available  PAC's  were  studied.  At 
dosages  of  5,  50,  and  500  mg/1,  the  PAC  added  to 
coagulated  settled  water  yielded  average  respec- 
tive removals  of  2%,  21%,  and  65%  of  the  trihalo- 
methane  formation  potential.  Even  at  the  500  mg/1 
dosage,  only  one  of  four  tested  PAC's  was  able  to 
reduce  the  formation  potential  to  a  level  below  the 
maximum  contaminant  level  of  o.  10  mg/1  in  fin- 
ished drinking  water.  The  PAC's  did  not  reduce 
the  levels  of  the  high  molecular  weight  organic 
contaminants    studied.    Full-scale    plant    profiles 


demonstrated  that  conventional  treatment  alone 
affected  a  removal  of  46%  of  the  trihalomethane 
formation  potential.  Therefore,  only  the  addition 
of  500  mg/1  PAC  effected  more  removal  than 
conventional  treatment.  (Moore-SRC) 
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REMOVAL  OF  NITRATE  FROM  CONTAMI- 
NATED WATER  SUPPLIES  FOR  PUBLIC  USE, 

Boyle  Engineering  Corp.,  Bakersfield,  CA. 
G.  A.  Outer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-163206, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-029,  April,  1981.  3  p. 

Descriptors:  'Water  treatment,  'Potable  water, 
'Nitrates,  'Contamination,  'Ion  exchange.  Resins, 
Reverse  osmosis.  Selectivity,  Capital  costs.  Operat- 
ing costs,  Water  quality  standards,  Regeneration, 
Wastes,  'Nitrate  removal. 

The  general  applicability  of  three  treatment  proc- 
esses for  removal  of  nitrate  from  public  water 
supplies  are  evaluated:  reverse  osmosis  (RO),  ion 
exchange,  and  the  combination  of  RO  followed  by 
ion  exchange.  The  evaluation  consists  of  using 
laboratory  size  and  field-test  equipment  to  establish 
design  criteria  and  operating  experience  useful  for 
designing  a  full-scale  plant  of  approximately  1  mgd 
capacity.  Ion  exchange  column  tests  were  conduct- 
ed with  five  strong-base  anion  exchange  resins  on 
nitrate-laden  water  of  various  anion  compositions. 
From  this  work,  estimates  of  product  water  quality 
and  the  bed  volume  capacity  for  feedwater  of  any 
composition  can  be  made.  Also,  a  working  hypoth- 
esis was  developed  from  an  analysis  of  the  data 
about  how  the  chemical  structure  of  resins  can  be 
practically  altered  to  obtain  nitrate  selectivity.  A 
20-inch  diameter  pilot  anion  exchange  column  con- 
taining 4.36  cu.  feet  of  resin,  was  designed  and 
operated  for  over  1  year.  Data  from  this  column 
operation  are  used  to  verify  estimates  of  pilot 
column  performance  and  to  project  the  cost  for 
equipment  and  regenerant  for  a  well  site  installa- 
tion to  treat  up  to  1  mgd.  Because  of  the  interim 
nature  of  this  report,  only  preliminary  data  are 
reported  on  the  operation  of  a  20,000-gpd  RO 
system.  The  well  waters  used  contained  16-23  mg/1 
nitrate-nitrogen  and  over  300  mg/1  sulfate.  Based 
on  reducing  nitrate  to  14  mg/1  and  sulfate  to  200 
mg/1,  the  capital  costs  were  estimated  to  be  less 
than  $90,000  for  500,000  gpd.  Sodium  chloride 
costs  for  regenerating  the  resin  range  from  1.9-10 
cents/ 1000  gal  depending  on  the  well  and  level  of 
treatment.  Significant  amounts  of  waste  water  rich 
in  sodium,  sulfate,  nitrate,  and  chloride  would  be 
produced  in  the  regeneration  phase.  (Brambley- 
SRC) 
W8 1-05769 


INTERRELATIONSHIP  OF  BACTERIAL 
COUNTS  WITH  OTHER  FINISHED  WATER 
QUALITY  PARAMETERS  WITHIN  DISTRIBU- 
TION SYSTEMS, 

Salem  and  Beverly  Water  Supply  Board,  Beverly, 
MA. 

J.  K.  Reilly,  and  J.  S.  Kippin. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-168726, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-8 1-035,  March,  1981.  4  p,  4 
Tab. 

Descriptors:  'Water  quality,  'Water  treatment, 
'Bacteria,  'Coliforms,  Water  distribution.  Residual 
chlorine.  Ecosystems,  Conveyance  structures, 
Water  chemistry,  Beverly,  Salem,  Massachusetts. 

This  study's  objective  was  to  obtain  realistic  infor- 
mation concerning  the  interrelationships  among 
temperature,  chlorine,  turbidity,  coliforms,  and 
Standard  Plate  Count  (SPC)  densities  present  in 
finished  water  after  treatment  and  distribution  in 
Beverly  and  Salem,  Massachusetts.  Bacterial  iden- 
tifications were  performed  to  determine  types  and 
densities  of  isolates  from  the  SPC  and  coliform 
tests.  The  frequency  of  coliform  isolation  was  inde- 
pendent of  free  chlorine,  turbidity,  and  tempera- 
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ture.  SPC's  were  not  contingent  on  low  level  turbi- 
dity and  varied  with  respect  to  free  chlorine  resid- 
ual and  temperature.  SPC's  exhibited  no  interrela- 
tionship with  coliform  counts  when  the  SPC  was 
less  than  50  organisms/ml.  A  slight  inverse  rela- 
tionship was  noted  between  free  chlorine  residual 
and  turbidity.  Of  the  physical  and  chemical  param- 
eters measured,  free  chlorine  residual  had  the 
greatest  influence  on  the  microbial  population.  En- 
capsulated Klebsiella  pneumoniae,  Enterobacter 
agglomerans,  Enterobacter  aerogenes  and  Entero- 
bacter cloacae,  which  gave  typical  coliform  re- 
sults, exhibited  the  ability  to  survive  a  free  chlorine 
residual  of  0.2  mg/l  or  more.  The  diversity  of 
organisms  (39  bacteria  and  a  yeast)  identified  by 
the  SPC  method  strongly  sugests  the  phenomenon 
of  an  established  microbial  ecosystem  within  the 
distribution  networks.  (Author's  abstract) 
W8 1-05780 


WATER  TREATMENT  APPARATUS  WITH 
MEANS  FOR  AUTOMATIC  DISINFECTION 
THEREOF, 

F.  A.  Hoeschler. 

U.S.  Patent  No  4,228,000,  11  p,  6  Fig,  7  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  2,  p  680.  October  14,  1980. 

Descriptors:  'Patents,  *Water  treatment,  *Water 
quality  control.  Disinfection,  Water  purification. 
Bacteria,  Equipment,  Regeneration,  Water  soften- 
ers. 

A  water  treatment  device  of  the  type  which  auto- 
matically regenerates  itself  of  predetermined  inter- 
vals is  provided  with  a  special  disinfectant  feeder 
device  which  dispenses  a  predetermined  amount  of 
disinfectant  into  the  water  treating  media  bed  and 
the  device  itself  to  kill  the  bacteria  preventing  the 
media  and  the  apparatus  from  becoming  a  bacterial 
breeding  ground.  Since  the  disinfectant  solution  is 
completely  purged  from  the  water  treatment  media 
and  the  apparatus  during  the  regenerating  cycle, 
no  residual  type  of  disinfection  is  possible,  and 
thus,  nothing  is  added  to  the  water  supply.  Further 
since  the  apparatus  does  not  require  that  the  water 
supply  system  be  opened  to  accomplish  the  disin- 
fection and/or  media  rejuvenation,  the  system  is 
kept  closed  at  all  times  and  this  eliminates  the 
possibility  of  airborne  bacteria  or  other  contami- 
nants from  being  introduced  into  the  system. 
(Sinha-OEIS) 
W81-05793 


FACTORS  AFFECTING  COUNTERFLOW  ION 
EXCHANGE  EFFLUENT  QUALTTY, 

W.  S.  Miller,  and  M.  B.  Yeligar. 

Industrial  Water  Engineering,  Vol  18,  No  2,  p  27- 

33,  March-April,  1981.  II  Fig,  4  Tab,  3  Ref 

Descriptors:  *Ion  exchange,  'Regeneration, 
•Countercurrent  flow,  Water  purification.  Cation 
exchange.  Anion  exchange,  'Water  treatment. 
Water  quality,  Deraineralization. 

Both  equipment  parameters  and  operational/proc- 
ess parameters  affect  the  quality  of  counterflow  ion 
exchange  effluents.  These  factors  were  studied  in  a 
48  inch  diameter  pilot  unit  using  upflow  regenera- 
tion with  a  water  block  flow  technique.  For  best 
results  the  operation  must  have  a  well-compacted 
bed,  proper  distribution  of  regenerant,  high  quality 
water  for  regenerant  make-up  and  rinses,  termina- 
tion of  the  service  cycle  based  on  predetermined 
volume  throughput,  and  deep  beds.  It  is  cheaper  to 
use  lower  chemical  dosages  of  fresh  regenerant 
than  to  install  a  regenerant  reclaim  system.  Water 
quality  is  also  superior  in  the  former  case.  The 
quality  of  demineralized  water  produced  by  the 
counterflow  system  cannot  be  equated  solely  to  the 
sodium  leakage  or  the  cation  unit.  There  are  sever- 
al factors  that  affect  fmal  effluent  quality,  including 
sodium  throw  from  the  anion  unit,  which  may 
vary  with  resin  type,  age,  and  regeneration  proce- 
dure. Examples  of  ion  exchange  processes  are 
given  in  3  industries-paper,  electronics,  and  refin- 
ing. (Cassar-FRC) 
W8 1-05827 


FACTORS  INFLUENUNG  HOUSEHOLD 
WATER  LEAD:  A  BRITISH  NATIONAL 
SURVEY, 

Royal  Free  Hospital  School  of  Medicine,  London 
(England).  Dept.  of  Clinical  Epidemiology  and 
Social  Medicine. 

For  primary  bibliographic  entry  see  Field  5A. 
W8 1-05876 


PHYSICAL  WAYS  TO  CONTROL  BUILD-UP 
OF  'RUST'  IN  WELLS, 

Regina  Univ.  (Saskatchewan).  Dept.  of  Microbi- 
ology. 

R.  Cullimore. 

Johnson  Driller's  Journal,  Vol.  53,  No.  1,  p  8-9, 
23,25,  1981. 

Descriptors:  'Corrosion  control,  'Wells,  'Iron 
bacteria,  'Cleaning,  Cathodes,  Oxidation-reduction 
potential,  chemical  precipitation.  Iron,  Manganese, 
Ultraviolet  radiation,  Ultrasonics,  Iron  oxide. 
Slime,  Heated  water.  Injection  wells.  Steam,  Bac- 
teria. 

Five  systems  for  unplugging  wells  clogged  with 
iron  bacterial  slime  were  investigated:  ultraviolet 
light,  ultrasonics,  elevation  of  well  water  tempera- 
ture to  pasterization  range,  changing  the  redox 
potential  of  the  water,  and  cathodic  protection. 
Ultraviolet  light  was  ineffective  under  turbid  con- 
ditions and  against  slime.  Iron  bacterial  slurries 
subjected  to  ultrasonics  in  a  tissue  dismembranator 
were  not  disintegrated  by  the  usual  1  min  treat- 
ment nor  by  a  45  min  treatment.  Pasteurization  at 
54  degrees  C  killed  all  28  strains  of  iron  bacteria 
tested.  This  method  offers  many  advantages  (no 
harmful  chemicals,  kills  bacteria  in  the  adjoining 
aquifer)  and  may  be  implemented  by  recycling 
water  through  a  water  heater  or  direct  injection  of 
hot  water  or  steam,  altering  the  redox  potential  by 
excluding  oxygen  from  the  well  prevents  both 
bacterial  growth  and  chemical  reaction.  This  may 
be  achieved  by  vacuum  sealing  the  well  or  by 
sealing  off  the  screen  section  of  the  well  using  an 
anoxic  block.  TheVY-REDOX  system,  developed 
in  Denmark,  injects  oxygenated  water  into  the 
aquifer,  causing  iron  bacterial  growth  and  precipi- 
tation of  iron  and  manganese  away  from  the  well. 
Cathodic  protection  with  the  anode  in  the  well  and 
the  screen  as  the  cathode  produced  heavy  growth 
around  the  anode  and  water  high  in  rusty  particles. 
(Cassar  -  FRC) 
W81-05886 


TREATMENT    OF    REGENERANT    WASTES 
FROM  THE  ION  EXCHANGE  PROCESS, 

For  primary  bibliographic  entry  see   Field   5D. 
W81-05887 


THE  CONCEPT  OF  AUTOMATIC  SYSTEMS  IN 
THE  TREATMENT  AND  DISTRIBUTION  OF 
DRINKING  WATER, 

Societe    Lyonnaise    des    Eaus   et   de    I'Eclairage 

(France). 

P.  Alia,  and  B.  Guirkinger. 

Aqua,  No.  1.  p  46-50,  1981.  6  Fig,  5  Ref 

Descriptors:  'Automation,  'Waste  treatment  facili- 
ties, 'Municipal  water.  Drinking  water.  Water  de- 
livery. Water  distribution.  Computers,  Water  qual- 
ity control.  Management  planning.  Project  plan- 
ning, 'Water  supply  systems. 

Fundamental  constraints  in  the  design  of  automatic 
systems  for  water  treatment  include  the  need  for 
product  water  to  meet  precise  quality  standards 
and  the  need  to  provide  consumers  with  an  ade- 
quate quantity  of  water  at  all  times.  Automatic 
systems  for  water  treatment  comprise  several  links 
involving  sensors,  the  central  unit,  actuators,  and 
connections  or  linkages  between  these  items.  Sen- 
sors which  are  both  reliable  and  rugged  are  needed 
to  provide  dependable  information  for  the  system. 
The  central  unit,  which  determines  actions  to  l>e 
taken  on  the  basis  of  supplied  data,  may  be  very 
simple  or  highly  sophisticated;  a  computer  may  be 
used  to  classify  parameters,  apply  mathematical 
laws  and  statistics,  and  control  numerous  devices. 
The  actuators  perform  the  actions  which  the  cen- 
tral   unit    commands,    the    acutators    must    be 


equipped  with  sensors  to  assure  that  commands  are 
performed.  The  linkages  must  provide  for  reliable 
transfer  of  information.  The  automatic  system 
should  provide  for  efficient  operation  of  each  stage 
of  treatment  and  optimization  of  the  system  as  a 
whole.  The  operator  of  the  plant  should  be  con- 
sulted throughout  the  design  process  to  assure  that 
the  atuomated  system  meets  the  desired  objectives. 
In  addition,  the  automated  design  should  permit 
direct  and  manual  control  of  the  actuators  in  the 
case  of  failure  of  the  central  unit.  TTie  plant's 
equipment  should  be  designed  for  very  rapid 
repair,  and  preventive  maintenance  should  be  prac- 
ticed conscientiously.  Operating  staff  shouldbe 
trained  to  use  the  system  comfortably,  snce  accept- 
ance by  the  staff  is  the  key  to  the  success  of  the 
atuomated  system.  (Carroll-FRC) 
W81-05889 


03  +  CL2  PRODUCES  TASTE-FREE,  NO 
THM,  SAFE  PIPED  PRODUCT, 

Jordan  (Edward  C)  Co.,  Inc.,  Portland,  ME. 
B.  E.  Soule,  and  S.  J.  Medlar. 
Water  and  Sewage  Works,  Vol  127,  No  3,  p  44-45, 
March,  1980.  2  Fig. 

Descriptors:  'Ozonation,  'Chlorination,  'Water 
treatment,  'Sherbrooke,  Quebec,  Canada,  Purifica- 
tion,  Disinfection,    Lake   Memphremagog,   Chlo- 


At  the  Sherbrooke,  Quebec  water  treatment  plant, 
ozonation  and  chlorination  are  used  to  treat  drink- 
ing water.  Preozonation  eliminates  chloroform  for- 
mation during  the  treatment  process  and  minimizes 
the  potential  for  taste  and  odor  problems.  Post- 
ozonation  provides  disinfection.  Chlorine  added  to 
the  water  leaving  the  plant  carries  a  residual 
through  the  system.  The  city  of  Sherbrooke  has  a 
population  of  about  1 10,000  served  by  the  water 
treatment  plant.  TTie  water  supply  includes  the  64 
square  mile  Lake  Memphremagog  about  18  miles 
west  of  the  city,  a  30  MGD  water  treatment  plant, 
and  an  extensive  water-distribution  system  includ- 
ing two  in-town  water-storage  reservoirs  and  six 
booster-pump  stations.  Micrstraining  is  the  first 
treatment  step.  During  the  summer  months  when 
there  is  considerable  algae  activity,  the  water  is 
prechlorinated  at  a  pump  station.  After  micros- 
training,  the  water  passes  through  two  pairs  of 
ozone  contact  chambers  containing  submerged  dif- 
fusers.  Next  the  water  passes  through  to  a  24  MG 
concrete  clearwell,  from  which  it  is  pumped  to  the 
city's  distribution  system.  To  ensure  the  integrity 
of  the  finished  water,  a  dose  of  1.5  mg/L  chlorine 
is  injected  directly  into  the  transmission  main  as 
the  water  is  pumped  into  the  distribution  system. 
(Baker-FRC) 
W8 1-05929 


ADSORPTION  OF  TRIHALOMETHANES  BY 
GRANULAR  ACTTVATED  CARBON:  A  BENCH 
SCALE  STUDY  OF  THE  ADSORPTION  ISOTH- 
ERMS IN  BINARY  AND  MULTICOMPONENT 
AQUEOUS  SOLUTIONS, 

Howard  Univ.,  Washington,  DC.  Dept.  of  Civil 
Engineering. 

M.  R.  Siddique,  M.  M.  Varma,  K.  T.  Doty,  and  A. 
Machis. 
Aqua,  No  7,  p  157-161,  1980.  4  Fig,  2  Tab,  9  Ref 

Descriptors:  'Trihalomethanes,  'Activated 
carbon,  'Adsorption,  Chloroform,  Bromoform, 
Organic  compounds,  'Water  treatment,  Chlorinat- 
ed hydrocarbons.  Design  criteria.  Water  purifica- 
tion. 

Adsorption  isotherms  for  individual  trihalometh- 
anes (THM)  in  aqueous  solution  and  granular  acti- 
vated carbon  were  of  the  Freundlich  type.  The 
activated  carbon  had  the  highest  adsorptive  capac- 
ity for  bromodichloromethane  (CCHBrC12),  fol- 
lowed by  bromoform  (CHBr3),  chloroform 
(CHC13),  and  chlorodibromomethane  (CHBr2Cl). 
A  multicomponent  system  containing  all  four 
THMs  produced  an  adsorption  isotherm  signifi- 
cantly different  from  the  one  calculated  using  the 
individual  isotherms.  In  addition,  the  dissociation 
coefficients  for  CHC13  in  the  multicomponent 
system  were  computed  and  plotted  as  a  function  of 
the  initial  concentration  of  CHCI3  in  the  solution. 


40 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration— Group  5F 


The  resulting  curve  was  very  different  from  a 
similar  plot  for  the  binary  system,  showing  the 
strong  influence  of  the  other  THMs  on  the  separa- 
tion process.  Optimum  removal  occurred  at  about 
100  micrograms  per  liter,  with  decreases  in  effi- 
ciency at  higher  concentrations.  Plotting  total 
THM  in  a  similar  way  produced  no  consistent 
relationships.  This  study  demonstrates  the  difficul- 
ties of  developing  design  data  for  removing  THM 
from  water  in  treatment  processes.  (Cassar-FRC) 
W8 1-05946 


ELECTRON-MICROSCOPIC  STUDY  ON  OR- 
GANIC COLOUR  IN  WATER, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 
mental Engineering. 
T.  Ishibashi. 
Aqua,  No  I,  p  3-5,  1980.  10  Fig. 

Descriptors:  *Color  removal,  *Flocculation,  ♦Co- 
agulation, 'Electron  microscopy.  Alum,  Clay, 
•Water  treatment,  Colloids,  Microscopy,  Humic 
acids.  Hydrogen  ion  concentration. 

Organic  color,  produced  by  brewed  tea,  was  exam- 
ined at  magnifications  of  10,000  and  30,000  by 
electron  microscope  photography.  The  raw  water 
used  in  the  experiments  had  a  pH  of  7.5,  alkalinity 
of  24  mg  per  liter,  and  15  color  units.  It  simulated 
natural  color  in  water  containing  humic  sub- 
stances. Variables  were  pH  (7.5  and  4.5)  and  co- 
agulant (alum  and  clay).  Photos  revealed  the  fol- 
lowing: (1)  color  alone,  pH  7.5~ellipsoid  particles 
0.05-0.07  micrometers  with  a  few  small  agglomer- 
ates, (2)  color  alone,  pH  4.5-more  agglomeration, 
floes  1-2  micrometers,  (3)  color  plus  clay  (40  turbi- 
dity units)  and  pH  7.5-color  particles  adsorbed 
onto  clay  particle  surfaces,  (4)  color  plus  1.0  mg 
per  liter  alum,  pH  7.5~no  remaining  discrete  color 
particles,  rapid  flocculation,  (5)  color  plus  0.2  mg 
per  liter  alum,  pH  4.5-larger  floes  formed,  (6) 
color,  40  turbidity  units  of  clay,  and  0.5-1.0  mg  per 
liter  alum-color  particles  adsorbed  onto  clay  sur- 
faces and  all  incorporated  into  aluminum  hydrox- 
ide gel.  (Cassar-FRC) 
W81-05947 


CAPITAL  COST  OF  RURAL  WATER  DISTRI- 
BUTION SYSTEMS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  pnmary  bibliographic  entry  see  Field  6C. 
W8 1-05957 


THE  MECHANISM  OF  DISSOLVED  AIR  FLO- 
TATION FOR  POTABLE  WATER:  BASIC 
ANALYSIS  AND  A  PROPOSAL, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Dept.  of  Mineral  Resources  Engineer- 
ing. 

J.  A.  Kitchener,  and  R.  J.  Gochin. 
Water  Research,  Vol  15,  No  5,  p  585-590,  1981.  1 
Fig,  12  Ref 

Descriptors:  'Water  treatment,  *Flocculation, 
♦Drinlang  water,  Dissolved  air  flotation. 

An  alternative  is  suggested  to  the  present  dissolved 
air  flotation  (DAF)  process  for  clarifying  river  or 
reservoir  water  which  should  be  more  economical 
for  waters  of  low  solids  content.  A  simple  estimate 
suggests  that,  for  most  potable  waters,  the  present 
consumption  of  supersaturated  water  is  highly  inef- 
ficient; the  buoyancy  theoretically  available  is 
vastly  in  excess  of  that  required  to  raise  the  solids. 
The  suggested  procedure  is  based  on  mixing 
bubble-free  supersaturated  water  with  chemically 
treated  water,  followed  by  conditioning  in  a  floc- 
culator  under  moderate  shear.  Under  these  condi- 
tions bubbles  grow  from  nuclei  within  the  floes, 
which  can  subsequently  be  floated  in  a  quiescent 
tank.  Bench  tests  indicate  that  the  method  is  feasi- 
ble, the  growth  time  of  the  bubbles  being  compara- 
ble with  that  needed  for  good  flocculation.  (Baker- 
FRC) 
W81-05958 


BIOLOGICAL      AND      PHYSICO-CHEMICAL 
TREATMENT  PATTERN  (IN  FRENCH), 

A.  Tiret,  and  J.  Sibony. 


Aqua,  No  7,  p  11-14,  16.  1980.  6  Fig. 

Descriptors:  'Activated  carbon,  'Biological  treat- 
ment, 'Ozonation,  'Water  treatment.  Aerobic  con- 
ditions, Annet-sur-Mame,  'Paris,  Drinking  water. 
Filter  media. 

The  third  phase  in  the  development  of  the  Annet- 
sur-Mame  Waterworks,  Paris,  produces  20,000  cu 
meters  per  day  of  drinking  water  without  chlorina- 
tion.  It  uses  preozonation  and  a  high  performance 
fluidized  micro-sand  filter  clarifier.  Aerated  granu- 
lar activated  carbon  beds  (BIOCARBONE  proc- 
ess) promote  biological  coagulation,  thus  reducing 
the  need  for  chemical  treatment.  All  processes  are 
computer-controlled.  (Cassar-FRC) 
W8 1-06029 


NEW  WATER  TREATMENT  PACKAGE  AT 
MERY-SUR-OISE,  IN  THE  VICINITY  OF 
PARIS,  A  STORAGE  RESERVOIR  (LA  NOU- 
VELLE  FILIERE  DE  TRAITEMENT  DE  L'EAU 
POTABLE  A  MERY-SUR-OISE,  PRES  DE 
PARIS:  LE  BASSIN  DE  STORAGE), 
Compagnie  Generale  des  Eaux,  Paris  (France). 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06030 


CONSERVATION  OF  WATER  WITH  REFER- 
ENCE TO  THE  INTERNATIONAL  WATER 
SUPPLY  AND  SANITATION  DECADE, 

National  Environmental  Engineering  Research 
Inst.,  Nagpur  (India). 

For  primary  bibliographic  entry  see  Field  3D. 
W8 1-06039 


DEVELOPMENT  OF  SIMPLE  AND  ECONOM- 
IC FILTRATION  METHODS  FOR  RURAL 
WATER  SUPPLIES, 

Maharashtra   Engineering   Research   Inst.,   Nasik 
(India).  Environmental  Engineering  Research  Div. 
J.  N.  Kardile. 
Aqua,  No  1,  p  226-229,  1981.  6  Fig,  2  Tab. 

Descriptors:  'Rural  areas,  'Water  supply,  'Filtra- 
tion, Economic  aspects,  'Water  treatment  facili- 
ties, 'India,  Filter  media.  Turbidity. 

There  is  a  need  for  the  development  of  simple  and 
economic  filtration  methods  for  use  in  rural  water 
treatment  facilities  with  small  capacities.  The  slow 
sand  filters  recommended  for  village  water  sup- 
plies are  often  inadequate  for  the  treatment  of 
turbid  raw  water  sources,  and  pretreatment  for  the 
sand  filters  is  expensive.  Three  innovative  water 
treatment  plants  constructed  in  India  are  discussed. 
The  Ramtek  plant,  constructed  in  1973,  is  com- 
prised of  two  separate  units,  each  of  which  in- 
cludes one  gravel  bed  prefilter  chamber  followed 
by  one  dual  media  filter  bed.  The  dual  media  filter 
bed  consists  of  a  top  coarse  coconut  shell  media 
followed  by  a  fine  sand  media.  The  Varangaon 
plant,  constructed  in  1977,  is  comprised  of  two 
pretreatment  units  operated  in  parallel,  each  of 
which  consists  of  one  gravel  bed  flocculator  and 
one  tube  settling  tank,  which  are  followed  by  three 
dual  media  filter  beds.  The  dual  medial  filter  beds 
again  are  coconut  shell,  followed  by  fine  sand.  The 
Chandori  plant,  constructed  in  1979-1980,  includes 
one  gravel  bed  flocculator-cum-tube  settler  unit 
followed  by  one  dual  media  filter  bed,  also  using 
coconut  shell  and  sand.  In  all  cases  the  source 
water  had  a  high  turbidity,  which  was  reduced  to 
levels  below  1.0  turbidity  unit  by  the  treatment 
processes.  Each  of  the  plants  was  constructed  with 
gravity  masonry  side  walls,  with  roofs  only  on  the 
control  rooms.  All  other  units  were  open  to  the 
sky.  The  designs  used  are  adaptable,  with  some 
modifications,  for  fabrication  of  package  plants. 
The  plants  can  be  built  with  local  materials  and 
labor,  and  the  absence  of  mechanical  equipment 
and  the  compact  plant  designs  allows  simple  main- 
tenance. In  addition,  construction  costs  for  the 
three  plants  were  between  30  and  50  percent  lower 
than  costs  for  conventional  plants  of  the  same 
capacity.  (Carroll-FRC) 
W8 1-06044 


EXPERIENCE  IN  THE  REMOTE  CONTROL 
AND  AUTOMATION  OF  WATER  SUPPLIES 


IN  SWITZERLAND  (SITUATION  ET  UTILISA- 
TION DES  APPAREILS  DE  COMMANDE  A 
DISTANCE  EN  SUISSE), 
Zurich  Service  des  Eaux  (Switzerland). 
M.  Schalekamp. 
Aqua,  No  1,  p  235-240,  1981.  29  Fig. 

Descriptors:  'Water  supply,  'Automation,  'Met- 
ropolitan water  management.  Remote  control, 
'Switzerland,  Computers,  Drinking  water,  Water 
treatment,  'Water  supply  systems. 

Water  supply  systems  in  Switzerland  have  used 
remote  control  and  automation  for  over  50  years. 
Of  the  120  spring  water  works,  45  percent  need  no 
control,  and  the  remaining  55  percent  are  connect- 
ed to  a  control  center.  Ninety  percent  of  the  lake 
water  and  groundwater  works  are  fully  automatic, 
and  the  other  ten  percent  will  be  shortly.  The 
towns  of  St.  Gallen  and  Zurich  use  ultramodern 
remote  control  systems.  The  water  treatment  plant 
in  St.  Gallen  is  fully  automatic  and  requires  no 
personnel.  The  Zurich  plant  employs  an  operation- 
al staff  which  works  with  such  modem  auxiliary 
equipment  as  displays  and  high  speed  copiers. 
Operational  experience  with  remote  control  sys- 
tems has  demonstrated  that  user  software  generally 
turns  out  to  be  more  expensive  than  expected. 
Personnel  working  with  software  should  have  ex- 
perience with  process  control  computers  and  a 
thorough  understanding  of  the  subject.  The  only 
way  to  ensure  that  software  costs  are  not  exceeded 
and  that  the  plant  operates  smoothly  and  optimally 
is  to  employ  technically  qualified  staff  (Carroll- 
FRC) 
W8 1-06045 


CONTROL  AND  REGULATION  OF  LON- 
DON'S WATER  SUPPLY, 

Thames  Water  Authority,  London  (England).  Met- 
ropolitan Water  Div. 
L.  O.  Wild. 
Aqua,  No  1,  p  230-234,  1981.  8  Fig. 

Descriptors:  'Metropolitan  water  management, 
'Water  supply  development,  'Water  control, 
'London,  Great  Britain,  Economic  aspects.  Politi- 
cal aspects.  Water  conveyance.  Conveyance  struc- 
tures. Water  treatment  facilities,  History,  Water 
supply  systems. 

An  overview  of  the  history  and  current  condition 
of  water  abstraction,  storage,  treatment,  and  deliv- 
ery systems  in  the  London  metropolitan  area  in 
Great  Britain  is  presented.  The  water  supply 
system,  developed  over  a  period  of  about  400 
years,  now  delivers  an  average  of  400  million 
gallons  per  day  to  serve  5.9  million  inhabitants. 
The  first  municipal  pumping  activities  were  initiat- 
ed in  1582,  followed  by  construction  of  a  water 
conveyance  canal  in  1613.  In  1904,  the  eight  pri- 
vate water  companies  serving  the  London  metro- 
politan area  were  absorbed  into  the  Metropolitan 
Water  Board.  The  water  supply  system  includes 
122  covered  reservoirs,  10,000  miles  of  tunnels  and 
pipes,  121  pumping  stations,  and  more  than  a  dozen 
treatment  facilities  of  various  sizes.  In  many  cases, 
water  treatment  plants  and  fittings  designed  as 
much  as  100  years  ago  have  been  retained  in  spite 
of  poor  locations  or  the  availability  of  more  effi- 
cient equipment  simply  because  replacement  costs 
are  so  high.  Often  new  machinery  is  installed  in  an 
old  facility  even  though  a  new  site  would  be  more 
efficient.  A  new  technique  of  high  speed,  low  cost, 
soft  ground  mining  permits  cost-effective  install- 
ment of  new  tunneling  in  the  clay  soil  under 
London,  providing  more  flexibility  in  the  acquisi- 
tion of  new  sites  for  treatment  works  and  permit- 
ting the  elimination  of  some  small  and  inefficient 
works.  Projected  shifts  to  centralized  remote  con- 
trol of  the  tunnel  system  will  also  improve  the 
efficiency  of  the  supply  system.  (Carroll-FRC) 
W8 1-06046 


DESIGN  OF  WATER  TREATMENT  PLANTS  IN 
DEVELOPING  COUNTRIES, 

Montgomery  (James  M.)  Pasadena,  CA. 

S.  Kawamura. 

Aqua,  No  1,  p  223-225,  1981.  1  Fig. 

Descriptors:  'Developing  countries,  'Water  treat- 
ment facilities,  'Design  criteria,  Economic  aspects. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5F — Water  Treatment  and  Quality  Alteration 


Water  treatment,  Filtration,  Flocculation,  Sedi- 
mentation, Chemical  treatment,  Flow  measure- 
ment. Mixing. 

Since  the  technological  conditions  in  developing 
countries  generally  differ  from  those  in  industrial- 
ized countries,  engineers  familiar  with  local  condi- 
tions should  appraise  new  water  treatment  technol- 
ogies and  modify  and  develop  new  technology  to 
meet  the  needs  of  the  particular  situation.  Major 
factors  affecting  the  design  of  water  treatment 
plant  facilities  in  developing  countries  include  the 
availability  of  capital,  of  skilled  and  unskilled 
labor,  of  major  equipment  items,  of  construction 
materials,  and  of  water  treatment  chemicals.  Al- 
though conventional  treatment,  direct  filtration,  or 
in-line  filtration  can  each  be  selected  for  use  in 
water  treatment  plants,  depending  on  the  quality  of 
the  raw  water  source,  conventional  treatment  is 
recommended  for  use  in  developing  countries  be- 
cause of  its  fail-safe  nature.  Conventional  treatment 
includes  the  following  unit  processes:  plant  flow 
measurement,  coagulant  feeding,  flash  mixing,  floc- 
culation, sedimentation,  filtration,  and  disinfection. 
Factors  which  should  be  considered  in  designing 
each  of  these  unit  processes  for  treatment  plants  in 
developing  countries  are  identified,  and  recom- 
mendations regarding  the  design  of  each  of  these 
processes  are  presented.  (Carroll-FRC) 
W8 1-06047 


RENEWABLE  ENERGY  SOURCES  AND 
WATER  TREATMENT, 

Technische     Hogeschool,     Eindhoven     (Nether- 
lands). Dept.  of  Physics. 
H.  Beurskens,  and  C.  D.  Ouwens. 
Aqua,   No    1,   p   218-222,    1981.   3   Tab,   20  Ref. 

Descriptors:  'Energy  sources,  *Water  treatment. 
Solar  energy.  Wind,  Organic  matter.  Hydroelec- 
tric power,  *Water  supply  development,  Develop- 
ing countries,  Economic  aspects. 

The  use  of  renewable  energy  sources  within  the 
context  of  low  cost  technology  for  water  supply 
and  water  treatment  is  becoming  increasingly  at- 
tractive, particularly  in  developing  countries. 
Problems  associated  with  the  use  of  fossil  fuels  and 
nuclear  energy  include  environmental  problems, 
exhaustion  of  supplies,  dependence  on  countries 
rich  in  needed  raw  materials,  rising  costs,  and  the 
complexity  and  vulnerability  of  the  energy  infra- 
structure. Potential  renewable  energy  sources 
which  could  be  harnessed  for  water  supply  and 
water  treatment  applications  include  solar  energy, 
wind  energy,  such  organic  materials  as  wood  and 
wastes,  hydropower,  and  radiation  cooling. 
Energy  is  needed  for  nearly  all  processes  in  the 
field  of  water  supply  and  water  treatment,  includ- 
ing pumping  of  water,  desalination,  disinfection, 
and  hot  water  supply.  The  application  of  wind 
energy  systems  in  the  Cape  Verdian  Islands  is  used 
to  demonstrate  the  potential  for  large-scale  use  of  a 
renewable  source  of  energy.  Wind  energy  systems 
there  are  used  for  pumping  water,  generation  of 
electricity,  desalination  of  seawater  and  brackish 
groundwater,  and  small  cooling  plants.  Advan- 
tages of  renewable  energy  sources  include  the  ab- 
sence of  problems  associated  with  the  use  of  fossil 
and  nuclear  energy,  possession  of  some  form  of 
renewable  energy  source  by  most  countries,  gener- 
ally lower  costs,  suitability  for  decentralized  appli- 
cations in  remote  areas,  and  easy  adaptation  to 
local  circumstances  and  applications.  The  choice 
of  an  alternative  energy  system  for  a  given  situa- 
tion is  complicated  by  the  large  number  of  poten- 
tial renewable  energy  sources,  conversion  systems, 
and  energy  forms,  and  by  the  fact  that  many 
systems  are  still  in  developmental  stages.  (Carroll- 
FRC) 
W8 1-06048 


A  CONTROL  CENTRE  FOR  COMMUNAL  GAS 
AND  WATER  SUPPLY  NETWORKS, 

B.  T.  Painter. 

Aqua.  No  1,  p  57-58,  60.  1981.  6  Fig. 

Descriptors:  *Telemetry,  'Computers,  'Water 
supply.  Remote  control.  Automation,  Distribution, 
Water  conveyance.  Bochum.  'Germany,  'Water 
supply  systems. 


The  Stadtwerke  Bochum  GmbH  is  responsible  for 
the  supply  of  gas,  water,  electricity,  and  district 
heating  to  the  domestic  and  industrial  consumers 
of  the  town  of  Bochum,  Germany.  A  common 
control  and  supervisory  center  based  on  modem 
telemetry  equipment  has  been  developed  for  the 
gas  and  water  supply  networks.  Microprocessor 
modules  operating  autonomously  from  the  conven- 
tional master  station  are  used  to  facilitate  interfac- 
ing between  the  computer  and  the  several  types  of 
telemetry  systems.  In  order  to  minimize  the 
number  of  engineers  needed,  planning  of  the  com- 
bined control  center  for  the  gas  and  water  supply 
networks  was  accomplished  in  several  phases,  be- 
ginning with  telemetry  to  monitor  the  gas  supply 
network  and  followed  by  telemetry  to  monitor  the 
water  supply  network.  Telemetry  to  measure  gas 
pressure  at  the  district  reducer  stations  and  exten- 
sive remote  control  of  important  facilities  was  then 
implemented.  Finally,  a  process  computer  for  data 
reduction  and  analysis  was  installed.  The  computer 
performs  continuous  control,  sequence  control, 
and  data  display  and  logging  activities.  Forty-eight 
telemetry  stations  transmit  data  from  the  gas  and 
water  networks.  Gas  and  water  input  and  output 
quantities  are  reported  hourly  by  the  system. 
System  data  needed  for  planning  purposes  is  stored 
and  printed  automatically.  This  system  provides 
network  operators  with  flexible  information  proc- 
essing capabilities  that  ensure  increased  under- 
standing of  events  within  the  supply  networks. 
Future  extensions  of  the  system  can  be  integrated 
without  reliance  on  computer  specialists.  (Carroll- 
FRC) 
W8 1-06049 
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INTEGRATED  CONTROL  OF  COMBINED 
SEWER  REGULATORS  USINtJ  WEATHER 
RADAR, 

American  Society  of  Civil  Engineers,  New  York. 
Urban  Water  Resources  Research  Council. 
M.  B.  McPherson. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-175804, 
Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-60O/S2-8 1-041,  April,  1981.  3  p. 

Descriptors:  'Combined  sewers,  'Urban  runoff, 
'Storm  runoff,  'Weather  forecasting,  'Radar, 
Rainfall,  Flow  regulators.  Prediction,  Water  stor- 
age. Flow  rates.  Flood  forecasting.  Combined 
sewer  overflow. 

The  possibility  of  reducing  the  extent  of  overflows 
from  combined  sewer  systems  was  studied,  so  that 
extensive  and  costly  storage,  transport  and  treat- 
ment facility  requirements  would  be  reduced.  In 
general,  when  no  in-line  or  other  in-system  storage 
is  used,  integrated  regulator  operation  has  no  ad- 
vantage over  local  automatic-dynamic  regulator 
control  unless  expected  flow-rates  to  the  intercep- 
tors are  estimated  before  they  occur,  and  an  oper- 
ational bias  is  introduced  that  either  minimizes 
overflows  from  only  some  of  the  regulators  on  an 
interceptor  or  favors  the  timing  of  overflows  from 
all  of  the  outlets,  such  as  after  the  initial  storm 
period.  A  review  of  the  capabilities  of  digital  re- 
cording weather  radar  indicates  it  has  the  best 
poential  for  estimating  rainfall  needed  for  flowrate 
predictions.  Other  possible  uses  for  such  radars  in 
metropohtan  areas  were  considered,  particularly 
their  use  as  part  of  urban  flood  warning  systems. 
TTie  possibility  of  inducing  in-line  storage  in  collec- 
tor sewers  to  gain  greater  flexibility  with  integrat- 
ed regulator  operation  was  also  considered.  While 
initial  improvements  are  expected  to  be  highly 
system  specific,  increasing  implementation  will 
produce  information  on  wider  application  of  inte- 
grated control  methods.  (Brambley-SRC) 
W81-05771 


MEADOWXAND  NATURAL  TREATMENT 
PROCESSES  IN  THE  LAKE  TAHOE  BASIN:  A 
FIELD  INVESTIGATION, 

Nevada   Univ.,   Las  Vegas.   Dept.   of  Biological 

Sciences. 

F.  A.  Morris,  M.  K.  Morris,  T.  S.  Michaud,  and  L. 

R.  Williams. 


Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-1 85639. 
Price  codes:  A09  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S4-8 1-026,  April,  1981.  5  p,  2  Fig. 

Descriptors:  'Lake  Tahoe,  'Water  pollution  con- 
trol, 'Storm  runoff,  'Urban  runoff,  'Sediment  con- 
trol. Filtration,  Nutrient  removal.  Water  chemis- 
try. Laminar  flow.  Pollution  load.  Ponding,  Water 
pollution  sources. 

An  area  planning  agency  for  Lake  Tahoe  suggest- 
ed that  natural  treatment  processes  in  stream  envi- 
ronment zones  could  be  used  to  control  nutrients 
and  sediment  flowing  toward  the  lake.  The  pur- 
pose of  the  study  was  to  measure  the  amount  of 
constituents  filtered  from  runoff  water  by  natural 
processes;  the  study  was  a  survey  of  existing  condi- 
tions only,  and  no  attempt  was  made  to  alter  those 
conditions.  Samples  were  collected  from  seven  tri- 
butary systems  and  five  nearshore  locations  in  the 
lakes  in  the  South  Lake  Tahoe  area  and  analyzed 
to  determine  nutrient  and  sediment  load  before, 
during,  and  after  storm  episodes,  and  during  sea- 
sonal weather  changes.  The  water  parameters 
measured  were:  nitrogen;  phosphorus;  carbon  nu- 
trients; chlorophyll  a;  fecal  coliforms;  pH;  alkalin- 
ity; conductivity;  residue;  dissolved  oxygen;  and 
turbidity.  All  sheet-flow  systems  demonstrated  fil- 
tration of  pollutants  and  sediments  to  some  extent; 
however,  variables  such  as  beaver  dams  and  live- 
stock grazing  together  with  storm  episodes  yielded 
inconsistent  results.  It  was  concluded  that  sheet 
flow  can  be  an  effective  way  of  treating  runoff 
waters,  and  that  ponding  of  runoff  waters  can  also 
reduce  chemical  and  sediment  loads.  Roadways 
contribute  high  levels  of  nitrogen,  and  volcanic 
cinder,  used  as  a  road  abrasive  in  the  winter,  adds 
high  levels  of  phosphorus  to  the  runoff  waters. 
(Brambley-SRC) 
W8 1-05774 


HYDROXYPROPYLENE-AMTNO- 
PHOSPHONIC-SULFONIC    AODS    FOR    IN- 
HIBITING SCALE  FORMATION, 

Petrolite  Corp.,  St.  Louis,  MO.  (Assignee). 

D.  Redmore,  and  F.  T.  Welge. 

U.S.   Patent   No  4,229,294,   9  p,   9  Ref;   Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  3,  p  1 1 17.  October  21,  1980. 

Descriptors:  'Patents,  'Water  quality  control, 
'Scaling.  Water  softening.  Industrial  water.  Chela- 
tion, Chemical  reactions,  'Corrosion  control. 
Water  supply  systems. 

The  use  of  compounds  for  inhibiting  scale  forma- 
tion is  described.  The  compounds  are  character- 
ized by  the  presence  of  N-methyl,  or  substituted 
methyl,  phosphonic  acid  and  N-hydroxy-propylen- 
esulfonic  acid  groups.  These  compounds  contains 
at  least  one  or  more  of  each  group  and  are  bonded 
to  the  same  or  different  amino  groups.  They  are 
derived  by  reacting  an  amine  with  both  (1)  an 
epihalohydrin-bisulfite  addition  product  and  (2) 
with  a  carbonyl  compound,  such  as  formaldehyde, 
and  phosphorous  acid  or  its  equivalent.  They  have 
a  wide  variety  of  uses,  for  example  as  scale  and 
corrosion  inhibitors,  iron  oxide  removers,  chelating 
agents,  etc.  (Sinha-OEIS) 
W81-05782 


WATER  QUALITY  CONTROLS  ON  IMPERIAL 
VALLEY  DRAINAGE, 

Colorado  River  Board  of  California,  Los  Angeles. 
V.  E.  Valentine. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  2,  p  233-237,  June.  1981.  2 
Tab. 

Descriptors:  'Groundwater,  'Irrigation,  'Agricul- 
tural wastes,  'Pumps,  'Water  quality  control. 
Runoff,  Row,  Salinity,  Rainfall,  Dilution,  Flood- 
ing, Agricultural  hydrology.  Nitrogen.  'Imperial 
Valley,  California. 

The  Imperial  Irrigation  District  of  California  is 
described,  and  impacts  of  water  quality  controls 
there  are  considered.  Irrigation  has  been  practiced 
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since  1901.  Currently,  the  District  delivers  water 
to  over  500,000  acres.  The  water  diverted  by  the 
District  has  high  electroconductivity  and  total  dis- 
solved solids  levels,  but  has  a  low  nutrient  and 
pesticide  content.  Continuation  of  the  productive 
use  of  lands  in  this  district  is  dependent  on  the 
removal  drainage  of  the  salts  brought  into  the 
valley  in  the  irrigation  water.  Because  of  the  val- 
ley's location  in  a  closed  basin  below  sea  level,  its 
drainage  cannot  be  discharged  into  the  ocean.  It  is 
stored  in  the  Salton  Sea.  Imposition  of  water  qual- 
ity controls  on  the  Salton  Sea  would  defeat  the 
primary  storage  function  of  the  Sea.  (Titus-FRC) 
W81-O5801 

MICROBIAL  DEGRADATION  OF  AROMAT- 
ICS  AND  SATURATES  IN  PRUDHOE  BAY 
CRUDE  OIL  AS  DETERMINED  BY  GLASS  CA- 
PILLRY  GAS  CHROMATOGRAPHY, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
P.  M.  Fedorak,  and  D.  W.  S.  Westlake. 
Canadian  Journal  of  Microbiology,  Vol  27,  No  4,  p 
432-443,  April,  1981.  9  Fig,  4  Tab,  23  Ref 

Descriptors:  *Fate  of  pollutants,  *Microbial  degra- 
dation, *Oil  pollution.  Marine  environment.  Aro- 
matic compounds.  Hydrocarbons,  Crude  oil.  Nu- 
trients, Nitrogen,  Phosphates,  Water  pollution. 

Water  samples  from  a  commercial  harbor,  a  pris- 
tine marine  area,  and  an  oil  tanker  dock  area,  all  in 
Washington  state,  were  spiked  with  Prodhoe  Bay 
crude  oil  to  study  the  microbial  degradation  of 
saturates  and  aromatics.  Replicate  cultures  were 
estabhshed  in  shakeable  flasks  with  and  without 
nitrogen  and  phosphate  supplements  for  various 
incubation  periods.  At  the  end  of  the  experiment, 
the  residual  oil  was  separated  on  silica  gel  columns 
into  saturate  and  aromatic  fractions,  which  were 
analyzed  by  gas  chromatography.  Both  fractions 
were  extensively  degraded  by  microorganisms 
after  27  days  when  nitrogen  and  phosphorus  were 
added.  Without  nutrient  supplementation,  the  aro- 
matics were  degraded  more  rapidly  in  the  samples 
from  the  commercial  harbor  area  and  from  the 
pristine  environment,  while  samples  taken  near  oil 
tanker  docks  showed  moderate  degradation  of 
both  fractions.  Simple  aromatics  were  degraded 
more  readily  than  n-alkanes  in  time  course  studies, 
and  the  broken  down  saturates  were  removed 
quickly.  Degradation  progressed  from  lower  mol- 
cular  weight,  less  complex  molecules  to  larger, 
more  complex  molecules.  (Geiger-FRC) 
W81-05877 


stormwater  runoff  and  pollutants  before  they  enter 
the  downstream  drainage  system.  Treatment  stud- 
ies included  physical/chemical  treatment,  biologi- 
cal treatment,  disinfection,  and  analyses  of  treat- 
ment process  performance.  (Baker-FRC) 
W8 1-05901 


Techniques  Of  Planning — Group  6A 

RIVER  QUALITY  ASSESSMENT:  THE  BASIS 
FOR  MANAGEMENT  DECISIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  6A. 

W81-05981 


PRACTICAL  APPLICATION  OF  A  GROUND 
WATER  MODEL, 

Geotechnical  Inst.  (Denmark). 

J.  Baumann,  H.  K.  Hansen,  O.  Hansen,  and  T. 

Sorensen. 

Aqua,  No  1,  p  62-65,  1981.  7  Fig. 

Descriptors:  *Groundwater  pollution,  ♦Ground- 
water management,  ♦Simulation  analysis.  Math- 
ematical studies.  Groundwater  movement.  Water 
pollution  control,  Denmark,  Frederikssund,  Hy- 
drologic  models,  Geohydrologic  units.  Phenols, 
Iron,  Sulfates. 

The  water  supply  of  the  town  of  Frederikssund, 
Denmark,  was  threatened  by  iron  and  sulfate  pol- 
lution from  postglacial  peat  and  mud  deposits  near 
the  well  field  and  by  percolation  into  the  ground- 
water of  phenol  derived  from  tar  waste  buried  at 
some  distance  from  the  source.  A  groundwater 
model  which  used  computer-based  simulation  was 
developed  to  test  the  effects  of  various  preventive 
measures  which  would  address  both  of  these  prob- 
lems. The  area  covered  by  the  groundwater  model 
was  subdivided  into  rectangular  cells,  and  a  con- 
tinuity equation  describing  water  transport  to  and 
from  neighboring  cells,  infiltration,  and  removal  of 
water  by  pumping  was  developed  for  each  cell.  In 
order  to  prevent  further  pollution  from  the  post- 
glacial peat  and  mud  deposits,  the  groundwater 
level  in  the  valley  reservoir  needed  to  be  raised. 
The  phenol  pollution  problem,  on  the  other  hand, 
required  that  the  flow  of  groundwater  be  directed 
away  from  the  borings  threatened  by  this  hazard. 
Analysis  of  the  problem  using  the  model  indicated 
that  moving  a  large  part  of  the  pumping  activity 
from  the  river  valley  to  a  plateau  area  to  the  north 
of  the  current  well  field  area  would  elevate  the 
water  level  in  the  valley  reservoir  and  result  in 
rotation  in  the  direction  of  flow  of  phenol-polluted 
groundwater  away  from  the  water  supply  area  and 
towards  the  fjord.  The  model  used  in  this  study  is 
applicable  to  situations  in  which  the  polluting  ma- 
terials are  dissolved  in  the  groundwater  and  move 
together  with  it.  (CarroU-FRC) 
W81-05950 


EPA  RESEARCH  IN  URBAN  STORMWATER 
POLLUTION  CONTROL, 

Municipal  Environmental  Research  Lab.,  Edison, 

NJ.  Storm  and  Combined  Sewer  Section. 

R.  Fields. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY5,  p  819-835,  May,  1980.  1  Fig,  2  Tab,  60 

Ref. 

Descriptors:  ♦Water  pollution  control.  Govern- 
ment supports.  Storm  runoff.  Water,  Government 
finance,  Financial  aspects.  Costs,  Urban  runoff, 
♦Combined  sewer  overflows. 

A  program  was  originated  in  1964  to  quantify 
urban  storm  and  combined  sewer  overflow  pollu- 
tion problems  and  develop  countermeasure  con- 
trols. Federal  expenditures  in  the  neighborhood  of 
$1  million  have  brought  about  the  creation  of  an 
advanced  technology  to  handle  these  problems. 
There  have  been  over  150  projects  under  the  pro- 
gram. These  are  discussed  under  the  general  head- 
ings of  problem  definition,  user  assistance  tools 
(instrumentation  and  computers),  land  manage- 
ment, collection  system  control,  storage,  treatment, 
sludge  and  solids,  integrated  systems,  and  technical 
assistance  and  technology  transfer.  Under  problem 
definition,  past  characterization  studies  for  storm 
flow  provided  a  data  base  for  pollutant  source 
accumulation  and  hydraulic  and  quality  loads. 
Proper  instrumentation  was  developed  for  storm 
flow  measurement,  which  is  essential  for  process 
planning,  design,  control,  evaluation,  and  enforce- 
ment. Land  management  studies  included  all  meas- 
ures  for   reducing    urban    and   construction    site 


ADSORPTION,  DESORPTION,  SOIL  MOBIL- 
ITY AND  AQUEOUS  PERSISTENCE  OF  FEN- 
SULFOTHION  AND  ITS  SULFIDE  AND  SUL- 
FONE  METABOLITES, 

Department  of  Agriculture,  London  (Ontario).  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-05963 


RIVER  BASIN  MANAGEMENT  BY  ECONOM- 
IC INCENTIVES  OR  REGULATORY  SANC- 
TIONS-NATIONAL EXPERIENCES:  ENG- 
LAND, 

Severn-Trent  Water  Authority,  Birmingham 
(United  Kingdom). 

For  primary  bibliographic  entry  see  Field  6F. 
W8 1-05977 


RIVER  BASIN  MANAGEMENT  BY  ECONOM- 
IC INCENTIVES  OR  REGULATORY  SANC- 
TIONS-THE  GENERAL  SITUATION  IN 
SWEDEN,  ILLUSTRATED  BY  THE  GOTA 
RIVER  CASE, 

Goteborg  Regional  Sewerage  Co.  (Sweden). 
For  primary  bibliographic  entry  see  Field  6F. 
W8 1-05978 


CANADA-US.  WATER  MANAGEMENT:  NEW 
PROGRAMS  FOR  NEW  CHALLENGES, 

Inalnd  Waters  Directorate,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see   Field  6D. 
W8 1-05979 


CHANGES  IN  SOIL  WATER  QUALITY  RE- 
SUITING  FROM  THREE  TIMBER  CUTTING 
METHODS  AND  THREE  LEVELS  OF  FIBER 
UTILIZATION, 

Montana  Univ.,  Missoula.  School  of  Forestry. 
For  primary  bibliographic  entry  see  Field  5B. 
W81-05988 
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ALLUVIAL  AQUIFER  OF  THE  CACHE  AND 
ST.  FRANCIS  RIVER  BASINS,  NORTHEAS- 
TERN ARKANSAS, 

Geological  Survey,  Little  Rock,  AR.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W81-05726 


GEOLOGY  AND  HYDROLOGY  FOR  ENVI- 
RONMENTAL PLANNING  IN  MARQUETTE 
COUNTY,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W81-05732 


THE      FEDERAL      COASTAL      PROGRAMS 
REVIEW;  A  REPORT  TO  THE  PRESIDENT, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05766 


REGIONAL      WATER       SUPPLY       SYSTEM 
DESIGN  FOR  THE  FOX  VALLEY, 

Illinois  State  Water  Survey,  Urbana. 

For   primary   bibliographic   entry  see   Field   6D. 

W8 1-05798 


PROJECT   GRANT    ALLOCATION    PROCESS 
APPLIED  IN  SEWERAGE  PLANNING, 

Nihon  Suido  Consultants  Co.  Tokyo  (Japan). 
For  primary  bibliographic  entry  see  Field  6C. 
W81-05806 


ANALYZING  FLOODPLAIN  POLIOES  USING 
AN  INTERDEPENDENT  LAND  USE  ALLOCA- 
TION MODEL, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Landscape  Architecture. 

For  primary  bibliographic  entry  see  Field  4C. 

W81-05817 


DESIGN  DISCHARGE  AS  A  RANDOM  VARI- 
ABLE: A  RISK  STUDY, 

Montreal  Univ.  (Quebec). 

F.  Ashkar,  and  J.  Rousselle. 

Water  Resources  Research,  Vol  17,  No  3,  p  577- 

591,  June,  1981.  11  Fig,  8  Ref. 

Descriptors:  'Risks,  'Flood  forecasting,  ♦Reser- 
voir design.  Model  studies,  'Design  flow,  Flood 
discharge.  Flood  recurrence  interval,  Mississippi 
River,  Probability  distribution. 

Two  stochastic  partial  duration  models  were  eval- 
uated for  flood  analysis.  The  first  treats  flood 
exceedance  as  mutually  independent  and  identical- 
ly distributed;  the  second  accounts  for  seasonal 
variations.  The  maximum  likelihood  estimates  of 
the  parameters  appearing  in  each  of  the  two 
models  were  obtained,  and  the  probability  density 
functions  of  these  estimates  were  determined.  Then 
(1)  distribution  functions  of  the  design  exceedance 
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corresponding  to  a  given  return  period  and  to  n 
years  of  record  and  (2)  the  return  period  corre- 
sponding to  a  given  discharge  and  n  years  of 
record  were  reduced.  Finally,  the  risk  encountered 
in  the  construction  of  a  hydraulic  project  based  on 
a  certain  design  discharge  was  studied.  The  meth- 
ods were  applied  to  flood  data  on  the  Mississippi 
River  at  St.  Paul,  Minnesota.  The  second  model 
was  less  restrictive  than  the  first  and  is  preferred 
for  use  in  risk  analysis.  (Cassar-FRC) 
W81-05821 


OPTIMAL  SHORT-TERM  HYDRO  SCHEDUL- 
ING FROM  THE  PRINCIPLE  OF  PROGRES- 
SIVE OPTIMALITY, 

Institut  de  Recherche  de   I'Hydro-Quebec,  Var- 

ennes. 

A.  Turgeon. 

Water  Resources  Research,  Vol  17,  No  3,  p  481- 

486,  June,  1981.  5  Fig,  5  Tab,  28  Ref. 

Descriptors:  'Reservoir  operation,  *Multireservoir 
networks,  'Hydroelectric  plants,  Computer  pro- 
grams, Optimization. 

An  efficient  computer  program  based  on  the  prin- 
ciple of  progressive  optimality  for  determining  the 
optimal  short-term  scheduling  of  a  multireservoir 
power  system  is  presented.  The  method  considers 
water  head  variation,  spilling,  and  time  delays  be- 
tween upstream  and  downstream  reservoirs.  The 
convergence  is  monotonic  and,  unlike  any  vari- 
ation method,  a  global  optimum  is  reached.  The 
state  variables  do  not  have  to  be  discretized,  and 
consequently  a  more  precise  solution  is  reached. 
The  program  is  used  to  solve  a  problem  of  four 
reservoirs  in  series.  (Cassar-FRC) 
W8 1-05824 


COMPUTER  MODEL  FOR  SMALL-SCALE  HY- 
DROPOWER  POLICY  ANALYSIS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
P.  H.  Kirshen,  and  J.  S.  Amlin. 
Journal  of  the  Water  Resources  Planiting  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
61-76,  March,  1981.  4  Fig,  4  Tab,  13  Ref 

Descriptors:  •Hydroelectric  power  'Licensing, 
•Water  resources  development,  Legal  aspects, 
Electric  power  production.  Water  policy.  Project 
planning.  Planning,  Simulation,  Economic  aspects. 
Model  studies.  Computer  models,  *New  England. 

HYDRO- 1  is  a  computer  model  which  simulates 
some  major  factors  (economics,  licensing,  con- 
struction, and  retirement)  that  encourage  or  dis- 
courage small-scale  hydropower  development  in 
New  England.  Results  show  that  the  most  promis- 
ing developers  are  municipalities  and  investor- 
owned  utilities.  Private  developers  could  find 
small-scale  hydropower  development  attractive  if 
given  financial  incentives.  Industrial  developers 
would  not  be  interested  because  of  the  short  pay- 
back periods  required.  Computer  runs  indicate  that 
development  is  sowed  if  entrepreneurs  make  deci- 
sions based  on  current  value  of  hydroelectric 
power  rather  than  on  a  forecasted  value  and  if  they 
are  not  given  credits  by  the  public  utilities.  Devel- 
opers are  weakly  sensitive  to  licensing  delays  and 
to  requirements  and  simplifications  of  the  regula- 
tory process.  By  the  year  2000  sites  may  be  feasible 
developed  at  double  the  present  costs.  At  present, 
small-scale  hydropower  development  will  occur  if 
developers  are  willing  to  assume  risks  of  using 
power  prices  projected  for  the  time  plants  start  up 
production.  Major  deterrents  for  this  development 
appear  to  be  inflationary  effects  of  licensing  delay 
and  the  complexity  of  the  process.  (Cassar-FRC) 
W8 1-05854 


SOME    REFLECnONS    ON     RIVER    BASIN 
MANAGEMENT, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

A.  Wolman. 

Water  Science  and  Technology,  Vol  13,  No  3,  p  1- 

6.  1981.  2  Ref 

Descriptors:  •Planning,  •Rivers,  •Water  manage- 
ment. Water  pollution  control,  •Watershed  man- 


agement, Multipurpose  projects,  Forecasting, 
Water  resources  development,  Reviews,  Evalua- 
tion. 

Introducing  a  series  of  papers  on  river  basin  man- 
agement, the  author  calls  on  50  years'  experience 
and  states  that  planning  is  an  art.  River  planning 
must  be  viewed  as  a  continuing  process,  not  as  a 
finished,  inviolate  set  of  projects.  Even  5-year 
plans  are  rarely  fulfilled  because  too  many  varia- 
bles cannot  be  foreseen.  Piecemeal  plans  have  had 
more  success  in  the  past,  especially  in  pollution 
control.  Multi-purpose  use  of  river  basins  is  a  rela- 
tively recent  phenomenon.  Evaluations  and  post- 
audits  of  these  projects  are  relatively  rare,  but 
would  be  valuable  in  avoiding  similar  mistakes  in 
future  planning.  River  basin  planning  must  be  ap- 
proached on  an  individual  basis;  no  two  rivers  are 
alike  with  respect  to  social,  economic,  and  political 
environment.  (Cassar-FRC) 
W8 1-05976 


RIVER  QUALITY  ASSESSMENT:  THE  BASIS 
FOR  MANAGEMENT  DECTSIONS, 

Geological  Survey,  Reston,  VA. 

D.  A.  Rickert. 

Water  Science  and  Technology,  Vol  13,  No  3,  p 

189-210,  1981.  10  Fig,  2  Tab,  18  Ref 

Descriptors:  •Decision  making,  •Oxygen  deple- 
tion, •Rivers,  •Water  quality  control,  Dissolved 
oxygen,  Willamette  River,  Oregon,  Water  manage- 
ment, Model  studies.  Mathematical  models.  Bio- 
logical oxygen  demand,  Flow  augmentation.  Low 
flow,  Ammonia,  Effluent  standards.  Nitrification, 
Industrial  wastes.  Planning. 

The  U.S.  Geological  Survey  began  its  river  quality 
assessment  program  in  1973  with  a  prototype  study 
of  the  Willamette  River,  Oregon.  During  1975- 
1978  the  program  was  expanded  to  the  Upper 
Chattahoochee,  Georgia,  and  the  Yampa,  Colora- 
do/Wyoming, basins.  River  basins  involved  in  on- 
going studies  are  Carson-Truckee,  California/ 
Nevada;  Jordan,  Utah;  Schuylkill,  Pennsylvania; 
Potomac  Estuary,  Virginia/Maryland;  and  Apa- 
lachicola,  Florida.  The  goals  of  the  river  quality 
assessment  program  are  to  provide  technically 
sound  information  appropriate  for  sound  resource 
planning  and  management.  The  dissolved  oxygen 
depletion  in  the  Willamette  River  is  the  sample 
problem  described  in  detail  to  illustrate  how  the 
results  are  produced,  presented,  and  used.  To 
achieve  desired  dissolved  oxygen  standards,  the 
following  possible  alternatives  were  obtained:  con- 
tinuation of  flow  augmentation  in  summer  to  pro- 
duce a  minimum  170  cu  meters  per  sec  at  Salem, 
reduction  of  ammonia  loading,  reduction  of 
benthic  demand  in  Portland  Harbor,  and  increased 
efficiency  of  BOD  removal  at  larger  municipal 
plants  and  selected  industrial  plants.  The  conclu- 
sions guided  the  Oregon  Department  of  Environ- 
mental Quality  in  planning  corrective  measures. 
The  Boise  Cascade  Mill,  the  largest  ammonia  dis- 
charger, was  limited  to  3409  kg  per  day  for  the  rest 
of  the  year.  The  importance  of  maintaining  the 
minimum  flow  at  170  cu  meters  per  sec  was  reaf- 
firmed. The  department  abandoned  firm  plans  to 
limit  wastewater  treatment  plant  effluent  to  10  mg 
BODS  per  liter  after  the  model  showed  this  would 
have  little  advantage.  (Cassar-FRC) 
W8 1-05981 


SIMULTANEOUS  ESTIMATION  OF  JOINTLY 
DEPENDENT  RECREATION  PARTICIPATION 
FUNCnON, 

California  Univ.,  Berkeley.  Dept.  of  Agricultural 
and  Resource  Economics. 
M.  F.  Caswell,  and  K.  E.  McConnell. 
Journal  of  Environmental  Economics  and  Manage- 
ment, Vol  7,  No  1,  p  65-76,  March,  1980.  5  Tab,  16 
Ref. 

Descriptors:  •Recreation,  Boating,  Swimming, 
Fishing,  •Rhode  Island,  •Model  studies.  Predic- 
tion, Forecasting,  Recreation  participation. 

A  simultaneous  model  of  recreation  participation 
was  developed  and  applied  to  summer  recreational 
activities  in  Rhode  Island.  It  is  based  on  the  prem- 
ise that  participation  in  one  activity,  such  as  boat- 


ing, is  influenced  by  and  influences  participation  in 
other  activities,  such  as  fishing.  The  simultaneous 
logit  model  developed  by  Schmidt  and  Strauss 
(1975)  was  used.  Results  indicated  that  simulta- 
neous equation  models  produced  better  forecasts  of 
recreational  activities.  TTiere  was  high  correlation 
between  the  following  pairs  of  activities:  boating 
and  fishing,  picnicking  and  sightseeing,  and  fresh- 
water swimming  and  saltwater  swimming.  (Cassar- 
FRC) 
W81-05983 


ESTIMATION  OF  BACKGROUND  LOADINGS 
AND  CONCENTRATIONS  OF  PHOSPHORUS 
FOR  LAKES  IN  THE  PUGET  SOUND  REGION, 
WASHINGTON, 

Geological  Survey,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2H. 
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ZAIRE'S  HYDROPOWER. 

International  Water  Power  and  Dam  Construction, 
Vol  32,  No  2,  p  50-52,  February,  1980.  1  Fig,  1 
Tab. 

Descriptors:  'Hydroelectric  power,  'Developing 
countries,  'Dams,  Hydoelectric  plants,  Electric 
power  production.  River  basin  development, 
Rivers,  'Zaire  River,  Zaire,  'Africa. 

The  development  of  hydropower  in  Zaire  centers 
around  the  vast  Inga  Shaba  project,  which  gener- 
ates power  at  Inga  II  on  the  Zaire  River  and 
transmits  it  1700  km  to  Kolwezi.  TTie  ultimate 
capacity  of  the  transmission  line  is  1120  MW. 
Supplies  for  these  water  resources  development 
projects  had  to  be  shipped  from  other  countries 
and  offloaded  for  river  tansport.  More  than  6500 
km  of  roads  were  built  or  improved,  and  ten  river 
crossings,  by  ferry  or  temporary  bridges,  were 
required.  The  newer  Inga  system  was  linked  with 
the  existing  Shaba  system  for  logical  and  political 
reasons.  Zaire  has  undergone  many  social,  politi- 
cal, and  technical  problems.  The  Inga  Shaba  pro- 
ject will  enable  the  country  to  export  electric 
power  and  overcome  some  of  its  economic  prob- 
lems. Plans  include  building  several  more  dams  on 
the  Zaire  River.  One  proposed  plan.  Grand  Inga, 
would  dam  the  whole  of  the  Zaire  and  bring  the 
region's  installed  capacity  to  39,670  MW.  This 
complex  could  produce  energy  equal  to  more  than 
25%  of  the  world's  hydropower  output.  (Small- 
FRC) 
W8 1-06006 
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WATERWAYS  AND  RELATED  RIVER  DEVEL- 
OPMENT: GROWTH  AND  CHANGE  IN  THE 
YAZOO-MISSISSIPPI  DELTA, 

G.  E.  Galloway,  Jr. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980,  p  189- 
208,  6  Fig,  3  Tab,  15  Ref,  2  Append. 

Descriptors:  •Water  resources  development, 
•Navigation,  •Rood  control.  Navigable  rivers, 
Waterways,  Transportation,  Yazoo  Delta  area, 
Mississippi. 

The  specific  causes  of  growth  and  change  in  a 
region  are  normally  difflcult  to  pinpoint:  however, 
in  a  limited  number  of  cases  the  significant  contri- 
bution to  this  growth  and  change  of  one  or  two 
factors  is  so  apparent  that  a  cause-effect  relation- 
ship can  be  postulated.  Such  is  the  case  with  the 
Yazoo  Delta  area  of  Mississippi,  a  distinct  region 
where  economic,  socio-cultural  and  environmental 
growth  and  change  may  be  traced  to  the  impacts 
of  river  transportation  and  related  water  resources 
development  activities.  Historical  analysis  of  the 
early  development  of  the  region,  coupled  with 
evaluation  of  more  recent  growth  and  change, 
highlights  the  importance  water  resources  devel- 
opment. In  its  early  days,  the  Delta  required  water 
transport  to  provide  access  to  and  from  its  fertile 
agricultural  land.  As  river  transport  was  replaced 
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by  rail,  the  importance  of  flood  control  activities 
grew  until,  with  the  recognition  in  1927  of  the 
national  impact  of  major  flood  disasters,  it  became 
a  governing  consideration.  Growth  could  take 
place  only  where  flood  control  was  present.  Anal- 
ysis of  recent  growth  patterns  indicates  some  re- 
newed attraction  of  the  river  port,  not  only  for 
those  industries  using  the  port,  but  the  ports'  roles 
as  agglomeration  centers  for  manufacturing. 
(Moore-SRC) 
W8 1-05745 


SELECTED  ECONOMIC  IMPACTS  OF  OHIO 
RIVER  AND  OHIO  RFVER  BASIN  FEDERAL 
WATER  RESOURCES  INVESTMENT, 

C.  A.  Berry. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  221- 
241,  4  Fig,  5  Tab,  6  Ref. 

Descriptors:  'Waterways,  'Navigation,  *Flood 
control,  'Recreation,  'Stream  flow,  'Economic 
impact,  Ohio  River,  Water  resources  development. 
Cost-benefit  analysis,  River  flow,  Transportation, 
River  basin  development. 

The  history  of  the  Ohio  River  has  been  influenced 
significantly  by  development  of  its  water  re- 
sources. The  Basin  contains  major  portions  of 
seven  states  (30%  to  95%  of  the  states)  and  smaller 
portions  of  seven  other  states  (1%  to  20%)  in  the 
area  adjacent  to  the  Ohio  River.  Eight  rivers  serve 
the  area,  the  Ohio  River  being  the  prime  river. 
Benefits  to  the  area  have  accrued  from  improve- 
ments in  navigation,  flood  control,  recreation,  and 
sustained  stream  flow.  Volume  of  shipments  on  the 
Ohio  River  alone  has  increased  five  times  since 
1950.  Transportation  costs  of  water  transport  are 
approximately  one-third  those  of  the  next  cheapest 
mode.  Transportation  savings  were  estimated  to  be 
$500  million  annually  in  1977.  Projects  providing 
this  saving  have  cost  $1.3  billion  on  the  Ohio 
River.  Flood  damage  prevented  has  been  in  excess 
of  $5  billion  prevented  at  a  cost  of  $3  billion. 
Recreation  value  in  terms  of  number  of  recreation 
visits  and  a  $1.50  value  per  visit  are  $20  million 
annually  at  a  cost  of  $16  million.  Further,  from 
1950-1978,  approximately  $64  billion  in  private  in- 
vestment has  occurred  in  the  Basin  and  those  firms 
expanding  or  locating  acknowledge  water  re- 
sources improvements  as  the  prime  location  deter- 
minant. The  total  cost  of  water  resource  improve- 
ments is  estimated,  since  1954,  to  total  $4.0  billion. 
W8 1-05747 


EVALUATION  OF  UNDERUTILIZED  RE- 
SOURCES IN  WATER  RESOURCE  DEVELOP- 
MENT, 

Mountain  West  Research,  Inc.,  Tempe,  AZ. 

J.  A.  Chalmers,  and  J.  R.  Threadgill. 

Water  Resources  Research,  Vol  17,  No  3,  p  455- 

461,  June,  1981.  1  Tab,  21  Ref. 

Descriptors;  'Water  resources  development,  'Eco- 
nomic evaluation,  'Labor,  Planning,  Evaluation, 
Monetary  returns,  Costs,  Unemployment,  Employ- 
ment, Underutilized  resources. 

An  important  factor  in  evaluating  the  true  econom- 
ic cost  of  water  resource  development  projects  is 
the  existence  of  unused  and  underused  resources. 
Recent  interest  in  the  socioeconomic  impact 
during  project  construction  points  to  the  impor- 
tance of  the  level  of  local  resource  utilization  in 
project  assessment  procedures.  This  paper  reviews 
the  economics  literature  on  underutilized  re- 
sources. Two  empirical  attempts  to  adjust  for  un- 
derused resources  in  the  evaluation  of  public  ex- 
penditures are  discussed.  It  is  necessary  to  know 
not  only  the  prior  labor  force  status  of  the  workers 
on  a  project  but  also  the  size  of  the  labor  force  and 
the  number  of  unemployed  persons  under  both 
'with'  and  'without'  project  conditions.  If  there  is 
migration  from  the  rest  of  the  country  into  the 
project  area,  labor  market  changes  in  the  rest  of 
the  nation  must  also  be  considered.  Since  it  is 
impossible  to  model  the  labor  changes  in  the  entire 
country,  the  local  changes  must  be  carefully  docu- 
mented. The  resulting  estimates  of  changes  in  labor 


force  will  provide  lower  bound  estimates  of  the 
downward  adjustments  in  monetary  costs.  (Cassar- 
FRC) 
W8 1-05809 

FINANCIAL  FEASIBILITY  OF  HIGH  DENSI- 
TY OYSTER  CULTURE  IN  SALTMARSH 
PONDS  WITH  ARTIFICIALLY  PROLONGED 
TIDAL  FLOWS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

N.  P.  Walker,  and  J.  M.  Gates. 

Aquaculture,  Vol  22,  No  1/2,  p  11-20,  January, 

1981.  5  Tab,  3  Ref 

Descriptors:  'Aquaculture,  'Oysters,  'Salt 
marshes,  'Financial  feasibility,  'Economic  aspects, 
Tidal  marshes,  Flow,  Tidal  amplitude.  Ponds, 
Feasibility  studies.  Costs,  Cost-benefit  analysis.  Es- 
tuaries, Estuarine  environment,  Budgeting. 

The  economic  feasibility  of  a  modified  technique 
for  the  string  culture  of  oysters  is  considered.  The 
culture  method  involves  excavating  a  pond  within 
a  tidal  marsh,  which  enhances  food  concentrations, 
water  temperature,  access,  and  control  over  pro- 
duction, as  well  as  protection  from  storms.  Eighty 
percent  of  the  capital  and  labor  costs  are  attributa- 
ble to  pond  construction.  A  capital  budget  analysis 
for  a  9100  square  foot  oyster  facility  showed  that 
the  system  is  economically  attractive  at  product 
prices  above  35  dollrs  per  bushel  and  discount 
rates  of  12.5  percent  or  less.  Since  58  percent  of 
operating  costs  are  for  labor,  there  are  significant 
economies  of  scale.  The  internal  rate-of-retum 
would  be  greatly  increased  if  uniform  oyster  size 
could  be  achieved;  however,  the  crowded  growth 
conditions  of  the  tidal  pond  limit  the  ability  to 
control  product  shape  and  size.  (Titus-FRC) 
W8 1-05868 


SPRINKLERIRRIGATION  RAISES  YIELDS  - 
AND  COSTS  -  OF  IMPERIAL  VALLEY  AL- 
FALFA, 

Science  and  Education  Administration,  Brawley, 

CA. 

For  primary  bibliographic  entry  see  Field  3F. 

W8 1-05885 


ECONOMIC  MODEL  FOR  LTRBAN  WATER- 
SHEDS, 

Georgia  Inst,  of  Tech.,  Atlanta. 

T.  N.  Debo,  and  G.  N.  Day. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY4,  p  475-487,  April,  1980.  2  Fig,  3  Tab,  4 

Ref. 

Descriptors:  'Computer  models,  'Urban  water- 
sheds, 'Flood  forecasting.  Watersheds,  Costs,  Eco- 
nomic aspects,  Flooding,  Water  resources  develop- 
ment. Planning. 

An  economic  computer  model  was  developed  that 
can  be  used  to  calculate  benefits  and  costs  associat- 
ed with  urban  flooding  problems  and  different 
flood  mitigation  measures.  The  input  data  can  be 
varied  to  produce  preliminary  planning  alterna- 
tives or  detailed  analysis  of  final  alternatives.  The 
model  allows  the  user  to  specify  the  degree  of 
nonstructural  measure  used  in  different  zones.  The 
model  has  been  applied  to  several  drainage  areas  in 
Georgia  and  will  be  used  to  document  potential 
flood  damage.  The  model  is  written  in  FOR- 
TRAN; a  copy  of  the  computer  program  is  availa- 
ble from  the  author.  In  current  applications,  com- 
puter costs  from  $2  to  $10  are  typical  for  runs.  The 
model  is  valuable  for  the  water  resources  planner. 
(Small-FRC) 
W8 1-05900 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


PROJECT    GRANT    ALLOCATION    PROCESS 
APPLIED  IN  SEWERAGE  PLANNING, 

Nihon  Suido  Consultants  Co.  Tokyo  (Japan). 
Y.  Hagihara,  and  K.  Hagihara. 


Water  Resources  Research,  Vol  17,  No  3,  p  449- 
454,  June,  1981.  6  Fig,  1  Tab,  10  Ref 

Descriptors:  'Grants,  'Governmental  interrela- 
tions. Model  studies.  Planning,  Sewerage,  Local 
governments,  'Sewage  systems. 

The  problem  of  allocating  sewerage  funds  from  a 
central  government  to  local  governments  is  han- 
dled with  a  model  providing  for  information  ex- 
change between  the  two  levels  of  government. 
First,  a  regional  linear  programming  model  is  set 
up,  then  decisions  are  made  using  the  decomposi- 
tion principle.  The  procedure  is  illustrated  with  a 
case  study  of  three  Japanese  cities  along  the 
Kaname  River.  Final  allocations  of  the  grant  were 
29  billion  yen  for  the  first  city,  1.6  billion  yen  for 
the  second,  and  5  billion  yen  for  the  third.  Waste 
reduction  loads  for  the  three  cities  were  31.2,  5.2, 
and  11.0  tons  per  day,  respectively.  (Cassar-FRC) 
W81-05806 


CAPITAL  COST  OF  RURAL  WATER  DISTRI- 
BUTION SYSTEMS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

E.  E.  Whitlatch,  and  P.  L.  Asplund. 
Water  Resources  Bulletin,  Vol  17,  No  2,  p  310-314, 
April,  1981.  2  Tab,  7  Ref. 

Descriptors:  'Water  distribution,  'Cost  analysis, 
Water  resources  development.  Cost-benefit  analy- 
sis. Costs,  Capital  costs.  Estimated  costs.  Econom- 
ic aspects.  Rural  areas. 

The  main  objective  of  this  study  was  to  present 
reliable  and  timely  estimates  of  the  cost  of  installed 
components  of  a  rural  water  distribution  system. 
The  items  included  are  ground  and  elevated  steel 
storage  tanks  and  the  components  of  the  pipeline 
system.  This  includes  meters,  polyvinyl  chloride 
pipe,  asbestos  cement  pipe,  individual  pressure  re- 
ducing valves,  and  hydrants.  The  analysis  also 
includes  the  cost  of  boring  and  jacking  cased  and 
uncased  pipe  under  roads,  cased  pipe  under  rail- 
roads, and  pipeUne  stream  crossings.  Information  is 
not  included  on  the  cost  of  booster  pumping  sta- 
tions, telemetering,  road  repair,  butterfly  valves, 
nor  the  fees  associated  with  engineering  or  legal 
services.  Cost  data  analyzed  herein  accounts  for 
92%  of  the  capital  cost  of  the  water  distribution 
pipelines  studied.  Such  information  can  be  used  to 
design  economical  rural  water  supply  systems  from 
a  capital  cost  standpoint.  Data  could  be  used  in 
linear  or  nonlinear  programming  optimization 
models  aimed  at  least  cost  design.  (Baker-FRC) 
W81-05957 


COSTS  OF  MAINTAINING  PUBLIC  HEALTH 
STANDARDS  FOR  SPRAY  IRRIGATION  OF 
MUNICIPAL  WASTE  WATER  SYSTEMS, 

Economics  Research   Service,   Washington,   DC. 

Natural  Resource  Economics  Div. 

E.  E.  Young. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

354-358,  July/September,  1980.  1  Fig,  4  Tab,  10 

Ref 

Descriptors:  'Waste  water  treatment,  'Economic 
aspects.  Costs,  'Spray  irrigation.  Irrigation,  Mu- 
nicipal wastes.  Land  disposal.  Human  diseases, 
Public  health,  Simulation  analysis.  Waste  water 
irrigation. 

Alternative  means  for  controlling  potential  public 
health  problems  associated  with  the  land  applica- 
tion of  municipal  effluents  are  evaluated  from  a 
cost  standpoint.  A  cost  simulation  model  and  pre- 
viously published  cost  estimates  are  used  to  per- 
form the  evaluation.  Alternatives  examined  are 
assumed  to  meet  a  minimum  level  of  disease  pre- 
vention. Depending  on  the  circumstances,  any  of 
the  alternatives  evaluated  may  be  cost  effective. 
When  chlorination  provides  a  sufficient  level  of 
disinfection,  it  appears  to  be  the  least-cost  alterna- 
tive. Two  alternatives,  substitution  of  surface  for 
spray  irrigation  when  surface  terrain  permits  and 
the  use  of  buffer  zones  when  land  costs  are  low, 
are  also  likely  to  be  cost  effective.  Buffer  zones  in 
excess  of  500  meters  can  be  cost  effective,  depend- 
ing on  the  initial  land  costs  and  whether  or  not  the 


45 


Field  6— WATER  RESOURCES  PLANNING 

Group  6C — Cost  Allocation,  Cost  Sharing,  Pricing/Repayment 


buffer  zones  can  be  farmed.  Substitution  of  surface 
irrigation,  where  practical,  for  center  pivot  irriga- 
tion is  less  costly  than  four  weeks  of  storage  or 
filtration.  Filtration  is  more  costly  than  four  weeks 
of  waste  water  storage.  (Baker-FRC) 
W8 1-05964 


ECONOMIC  INCENTIVES  IN  RIVER  BASIN 
MANAGEMENT  IN  YUGOSLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cerni,  Belgrade 

(Yugoslavia). 

M.  Miloradov. 

Water  Science  and  Technology,  Vol  13,  No  3,  p 

277-283,  1981.  1  Tab,  4  Ref. 

Descriptors:  'Water  management,  *Taxes,  'River 
basins,  Water  quality  control,  Water  pollution  con- 
trol, 'Economic  aspects,  'Yugoslavia,  Decision 
making.  Pollution  taxes,  Legal  aspects.  Water 
policy.  Water  resources  development,  Water  law. 

Water  management  decisions  in  Yugoslavia  have 
been  the  responsibility  of  the  6  republics  and  2 
autonomous  provinces  since  1974.  A  system  of 
economic  incentives  has  been  developed  to  en- 
courage water  quality  protection  and  water  con- 
servation and  for  water  resources  development. 
Money  for  water  management  projects  comes  from 
income  taxes  on  companies  and  individuals  (0.2- 
0.8%  of  net  income),  used  water  taxes,  discharges 
taxes,  charges  for  sand,  gravel,  and  stone  removal 
in  rivers  and  on  banks,  and  local  government  con- 
tributions. Tax  rates  vary  considerably  among  the 
different  political  sudivisions  and  for  different  uses 
and  pollutant  loads.  The  5-6  year  experience  with 
economic  incentives  as  a  method  of  water  manage- 
ment is  considered  good.  (Cassar-FRC) 
W8 1-05982 


6D.  Water  Demand 


EVALUATION  OF  SELECTED  ENVIRONMEN- 
TAL SOaO-ECONOMIC  AND  INSTITUTION- 
AL EFFECTS  OF  IMPLEMENTATION  OF  THE 
FEDERAL     WATER     CONSERVATION     AND 
REUSE  POLICY  IN  A  RIVER  BASIN  WITH  A 
WATER      SURPLUS      (THE      WASHINGTON 
COUNTY,    TENNESSEE    PORTION    OF   THE 
FRENCH  BROAD  RIVER  BASIN), 
East  Tennessee  State  Univ.,  Johnson  City. 
For  primary  bibliographic  entry  see  Field  6E. 
W8 1-05706 


REGIONAL  WATER  SUPPLY  SYSTEM 
DESIGN  FOR  THE  FOX  VALLEY, 

Illinois  State  Water  Survey,  Urbana. 

K.  P.  Singh. 

In:   Proceedings  of  International   Symposium  on 

Water  Resources  Systems,  December  20-22,  1980. 

Roorkee,  India,  p  57-63,  (1981).  8  Fig,  2  Tab,  7 

Ref  (Illinois  State  Water  Survey  Reprint  Series 

No  489). 

Descriptors:  'Water  demand,  'Hydrologic  models, 
'Aquifers,  'Water  resources  development,  Wells, 
Conveyance  structures.  Groundwater  basins, 
Water  shortage.  Water  table  fluctuations,  Piezo- 
metry,  Well  capacity.  Cost  analysis,  Fox  River 
Valley,  'Illinois,  Surface  water.  Groundwater 
availability. 

Twelve  of  the  20  towns  in  the  Fox  River  Valley 
can  meet  their  future  water  demands  adequately. 
The  other  eight,  with  80%  of  the  population,  have 
limited  groundwater  potential  and  need  to  develop 
an  economical,  adequate,  and  dependable  water 
supply.  A  water  demand  model  was  developed  to 
estimate  future  demands.  Kane  County  uses 
groundwater  in  several  aquifers,  surface  water  in 
the  Fox  River,  and  water  from  Lake  Michigan. 
The  shallow  aquifers  include  sand  and  gravel  and 
Silurian  dolomite  formations.  The  total  potential 
with  primary  development  in  sand  and  gravel  is 
much  higher  than  with  dolomite,  but  the  choice 
will  depend  on  technical  feasibility  and  economics. 
The  cost  functions  considered,  in  1980  dollars, 
were  for:  wells  and  pumps,  water  conveyance,  a 
reservoir,  water  treatment,  and  groundwater  avail- 
ability. Water  for  the  system  will  be  drawn  from 


the  Fox  River  and  pumped  into  the  reservoir. 
When  released,  it  will  be  treated  and  piped  to  a 
central  location  in  each  of  the  eight  towns.  A 
groundwater  collection  system  will  collect  water 
from  well  fields  and  pump  it  to  the  reservoir  when 
supplies  from  the  rivers  are  insufficient.  Existing 
municipal  well  data  indicate  that  wells  with  a 
capacity  of  4  mid  or  more  can  be  developed  in  the 
deep  sandstone  throughout  the  county.  Construc- 
tion schedules  for  the  system  components  were 
designed  to  have  the  system  operative  five  years 
after  beginning  construction  in  July  1980.  Two 
alternative  plans  to  meet  water  demands  involved 
the  conjunctive  use  of  Fox  River  water,  ground- 
water from  deep  wells  that  would  not  exceed  the 
long-term  sustained  yield  of  that  aquifer,  or  water 
from  Lake  Michigan.  (Atkins-Omniplan) 
W81-05798 


VERIFICATION  OF  THE  POTENTIAL  YIELD 
OF  THE  SHALLOW  DOLOMITE  AQUIFER  IN 
DUPAGE  COUNTY,  ILLINOIS, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-05800 


PLANNING    FOR    DROUGHT:    A    MANAGE- 
MENT PERSPECTIVE, 

Corps  of  Engineers,  Baltimore,  MD. 

For  primary  bibliographic  entry  see  Field  6E. 

W8I-05853 


CANADA-U.S.  WATER  MANAGEMENT:  NEW 
PROGRAMS  FOR  NEW  CHALLENGES, 

Inalnd  Waters  Directorate,  Ottawa  (Ontario). 
N.  H.  James,  and  S.  L.  Fenety. 
Water  Science  and  Technology,  Vol  13,  No  3,  p 
49-59,  1981. 

Descriptors:  'Water  quality  control,  'River  basins, 
'Great  Lakes,  'Canada,  'Water  management. 
Water  law.  Water  policy.  Water  pollution  control, 
Legal  aspects.  Lakes,  Boundary  disputes,  'Interna- 
tional agreements,  International  commissions.  Hy- 
droelectric plants,  Powerplants,  Irrigation, 
Drought,  Flood  control. 

Canada  and  the  U.S.  have  cooperated  in  water 
management  of  shared  resources  through  the  Inter- 
national Joint  Commission,  the  Boundary  Waters 
Treaty  (1909),  and  the  Great  Lakes  Water  Quality 
Agreement  (1972).  The  major  challenges  are:  (1) 
energy  projects,  such  as  the  proposed  coal-fired 
power  plant  at  Coronach,  Saskatchewan,  hydro- 
electric power  plants,  and  acid  rain;  (2)  persistent 
toxic  pollutants  in  the  food  chain,  in  particular, 
mirex,  Hg,  and  polychlorinated  biphenyls;  (3) 
water  diversion  for  irrigation  and  drought  proofing 
in  the  Prairie  states,  and  (4)  flood  control.  Of  the 
above,  all  but  pollution  are  addressed  by  existing 
treaties.  To  improve  cooperation,  joint  basin  plan- 
ning and  management  is  of  prime  importance,  but 
it  is  not  appropriate  in  the  context  of  the  political 
situation  in  both  countries.  Other  solutions  are 
strengthening  the  International  Joint  Commission 
or  a  more  finite  definition  of  the  international 
obligations  under  Article  IV  of  the  Boundary 
Waters  Treaty.  In  other  words,  specific  water 
quality  parameters  would  be  established  for  the 
border  lakes  and  the  rivers  and  streams  flowing 
across  the  border.  The  means  of  maintaining  the 
specified  water  quality  would  be  the  responsibility 
of  each  country.  (Cassar-FRC) 
W81-05979 


WATER  -  THE  SINE  QUA  NON  OF  LIFE, 

University  Clinic  for  Infectious  Diseases,  Copen- 
hagen (Denmark). 
T.  Mikkelsen. 
Aqua,  No  2,  p  38-43,  1980.  5  Fig,  2  Tab. 

Descriptors:  'Water  policy,  'Public  health, 
'Water  use,  Diseases,  Water  resources.  Irrigation 
water.  Drinking  water.  Water  pollution,  Water 
quality.  Planning. 

Water,  an  essential  non-renewable  resource,  has 
been  polluted  and  overburdened  with  wastes 
during  the  past  100  years.  The  oceans,  containing 


1370  million  cu  km  of  water,  receive  wastes  and 
provide  food  (fish,  lower  orders  of  protein  foods, 
seaweeds,  and  algae)  and  pharmacologically  im- 
portant animals  and  compounds  (horseshoe  crabs, 
carrageenan,  alginates,  hormones,  sterols,  terpenes, 
and  others).  Drinking  water  is  used  at  the  rate  of 
200-600  liters  per  day  in  developed  countries, 
much  more  than  the  20  liters  necessary  for  most 
humans.  The  ravages  of  water-borne  disease  and 
poor  sanitation  can  be  considered  to  represent  a 
drain  on  the  food  energy  demand.  In  some  devel- 
oping countries,  where  much  of  the  population 
suffers  from  disease,  the  food  burden  to  compen- 
sate for  illness  is  an  additional  7500  tons  of  rice  per 
month  per  million  persons.  Projections  of  irriga- 
tion requirements  for  the  year  2000  are  4,250  bil- 
lion cu  meters.  It  is  extremely  important  to  irrigate 
efficiently,  avoiding  excessive  runoff  and  contami- 
nation by  chemicals.  Irrigation  water  conveyances 
and  other  water  resource  development  projects 
have  been  responsible  for  introduction  and  spread 
of  water  related  diseases  such  as  schistosomiasis 
and  malaria.  Future  use  of  water  resources  may 
include  iceberg  towing,  supertankers  carrying 
water,  and  aquaculture.  Clean  water  must  be 
priced  high  enough  to  prevent  waste  and  discour- 
age pollution.  (Cassar-FRC) 
W81-06038 


THE  DESERT  BLOOMS  -  AT  A  PRICE, 

For  primary   bibliographic  entry  see   Field   6G. 
W8 1-06043 


6E.  Water  Law  and  Institutions 


EVALUATION  OF  SELECTED  ENVIRONMEN- 
TAL SOaO-ECONOMIC  AND  INSTITUTION- 
AL EFFECTS  OF  IMPLEMENTATION  OF  THE 
FEDERAL     WATER     CONSERVATION     AND 
REUSE  POLICY  IN  A  RIVER  BASIN  WITH  A 
WATER      SURPLUS      (THE      WASHINGTON 
COUNTY,   TENNESSEE    PORTION    OF   THE 
FRENCH  BROAD  RIVER  BASIN), 
East  Tennessee  State  Univ.,  Johnson  City. 
C.  S.  Bishop,  G.  T.  Broach,  W.  H.  Hester,  and  V. 
Sikora,  III. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-108507, 
Price  codes:  A08  in  paper  copy,  AOI  in  microfiche. 
Tennessee  Water  Resources  Research  Center,  Uni- 
versity of  Tennessee,  Knoxville,  Research  report 
No  85,  April,  1981.  160  p,  31  Tab,  110  Ref 
OWRT-B-049-Tenn(l),  14-34-0001-0281. 

Descriptors:  'Water  conservation,  'Water  man- 
agement, 'water  policy,  'water  utilization, 
rationing(Water),  'Water  demand,  Water  reuse, 
Legal  aspects,  Economic  agents.  Social  agents. 
Water  treatment  facilities,  Care  studies,  'French 
Broad  river  basin,  Tennessee. 

The  importance  of  water  conservance  has  been 
emphasized  by  a  proposed  National  Water  Policy 
which  was  announced  by  President  Carter  on  Jime 
6,  1978.  this  policy  stressed  water  conservation  and 
reuse  on  a  national  scale.  Such  a  policy  seeks  to 
apply  one  program  to  all  water  resource  problems. 
Consideration  must  be  given  to  those  vast  areas  of 
the  country  which  inreaity  do  not  have  a  shortage 
of  water.  One  of  these  areas  is  the  French  Broad 
River  basin  of  Tennessee.  TTiis  report  was  formu- 
lated in  an  effort  to  describe  both  the  positive  and 
negative  effects  of  water  policies  which  would 
bring  about  either  a  10%  or  30%  reduction  in 
water  usage  in  this  basically  water-rich  area,  the 
parameters  used  in  the  evaluation  included  selected 
economic,  sociological,  legal,  and  environmental 
impacts. 
W8 1-05706 


THE      FEDERAL      COASTAL      PROGRAMS 
REVIEW;  A  REPORT  TO  THE  PRESIDENT, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Washington,  DC. 

Report,  January,   1981.  374  p,  4  Fig,  3  Tab,  149 
Ref  4  Append. 

Descriptors:  'Coastal  zone  management,  'Federal 
jurisdiction,  'Public  policy,  'Governmental  inter- 
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Water  Law  and  Institutions — Group  6E 


relations.  Ecosystems,  Natural  resources,  Regional 
development,  Land  use.  Public  access.  Energy 
sources.  Planning,  Economic  aspects.  Federal 
coastal  programs.  Reviews. 

This  report  is  the  response  to  a  presidential  memo- 
randum seeking  a  review  of  all  federal  programs 
significantly  affecting  coastal  resources  and  to 
evaluate  and  identify  conflicts  in  policies  and  ob- 
jectives of  existing  programs;  determine  whether 
these  programs  are  being  implemented  in  a  consist- 
ent and  coordinated  fashion;  and  determine  if  any 
program  contributes  to  uneconomical  or  environ- 
mentally unsound  development  activities  affecting 
critical  natural  systems.  Since  nearly  all  Feder^ 
programs  affect  coastal  resources  the  scope  of  the 
report  was  limited  to  five  broad  areas.  They  are: 
development  and  reconstruction  assistance  in 
coastal  hazard  areas;  infrastructure  development  in 
coastal  areas;  access  to  Federal  lands  in  the  coastal 
zone;  Federal  programs  related  to  energy  develop- 
ment; and  improved  coordination  for  planning  and 
permitting  in  special  coastal  areas.  The  report  was 
conducted  in  cooperation  with  other  Federal  agen- 
cies, and  the  recommendations  generally  reflect 
agreement  among  them.  Dissenting  opinions  from 
agencies  are  given  in  each  chapter.  The  recom- 
mendations attempt  to  balance  the  diverse  de- 
mands on  coastal  resources  by  competing  national, 
state,  local,  public  and  private  interests  and  recog- 
nize that  the  coastal  resources  are  finite,  and  that 
the  Federal  budgetary  resources  are  limited. 
(Brambley-SRC) 
W8 1-05766 


INDUSTWAL  WASTE  INSPECTION  PROCE- 
DURE FOR  A  REGIONAL  AUTHORITY, 

Massachusetts  Metropolitan  District  Commission, 

Boston.  Sewerage  Div. 

N.  D.  Baratta,  and  W.  T.  Grandin. 

Public  Works,  Vol  112,  No  5,  p  77-80,  May,  1981. 

Descriptors:  'Industrial  wastes,  'Inspection,  'In- 
dustrial waste  water,  'Water  quality  standards. 
Waste  water  treatment,  Waste  water  disposal.  Reg- 
ulations, Dicharge  measurement.  Hazardous  mate- 
rials, Pretreatment  of  water.  Waste  water  facilities, 
Water  pollution  prevention. 

The  Metropolitan  District  Commission  (MDC) 
Sewerage  Division  of  Boston  has  started  an  indus- 
trial wastes  inspection  procedure  that  may  be  ap- 
plied to  pretreatment  as  well  as  hazardous  waste 
control  programs.  Preparation  for  inspection  in- 
volves obtaining  hsts  of  all  industries  within  the 
municipality.  At  an  initial  inspection,  sewer  use 
rules  and  regulations  are  reviewed  with  the  help  of 
city  officials  and  other  professionals.  An  interview 
is  scheduled  between  the  appropriate  industrial 
personnel  and  the  MDC  team  members  to  discuss 
wate  usage  figures,  waste  discharge,  pretreatment 
procedures,  heating  and  cooling  systems,  and  stor- 
age of  toxic  wastes.  A  tour  of  the  facility  is  con- 
ducted to  verify  information  obtained  during  the 
interview  and  to  check  for  posible  violations.  A 
summary  of  the  investigation  is  written.  Follow-up 
inspections  may  be  required  to  see  if  violations 
really  exist  or  if  corrections  on  previously  noted 
violations  have  been  implemented.  Although  the 
law  defends  the  right  of  the  MDC  to  conduct 
inspections,  in  cases  where  the  industrial  repre- 
sentative is  uncooperative,  diplomatic  measures  are 
recommended,  rather  than  an  authoritative  ap- 
proach, to  maintain  a  good  rapport  with  local 
industries.  This  inspection  program  has  been  suc- 
cessfully employed  by  the  MDC  for  the  past  six 
years.  (Geiger-FRC) 
W81-05831 


LABORATORY  CERTIFICATION  AND  QUAL- 
ITY ASSURANCE, 

Connecticut  Dept.  of  Health  Services,  Hartford. 
E.  R.  Thompson,  Jr. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  95,  No  1,  p  51-53,  1981. 

Descriptors:  'Water  analysis,  'Laboratories, 
'Quality  control.  Pollutant  identification,  'Con- 
necticut, Certification,  Safe  Drinking  Water  Act. 

The  State  of  Connecticut  Laboratory  Certification 
Program    existed    many    years    before    the    Safe 


Drinking  Water  Act  required  laboratory  certifica- 
tion. The  program  is  divided  into  four  areas:  certi- 
fication of  laboratory  directors,  certification  of  the 
laboratory,  performance  evaluation  samples,  and 
consultation.  The  laboratory  director  must  fulfill 
certain  education  and  experience  requirements  and 
pass  an  examination  with  a  grade  of  70  or  better. 
Laboratory  certification  entails  on-site  evaluation. 
Performance  sampls  are  analyzed  yearly,  the  re- 
sults statistically  analyzed,  and  ratings  assigned 
according  to  a  point  system.  Consultation  is  availa- 
ble for  any  laboratory  upon  request,  especially  for 
those  with  problems.  (Cassar-FRC) 
W81-05845 


LABORATORY  CERTIFICATION  AND  QUAL- 
ITY ASSURANCE, 

Connecticut  Dept.  of  Health  Services,  Hartford. 
J.  S.  Tucker. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  95,  No  1,  p  48-50,  1981. 

Descriptors:  'Laboratories,  'Regulations,  Legal 
aspects,  'Connecticut,  Water  analysis;  Pollutant 
identification. 

The  Laboratory  Division  of  the  Connecticut  De- 
partment of  Health  Services  is  responsible  for  the 
licensure,  registration,  approval  or  certification  of 
400  facihties  throughout  the  state.  These  perform 
tests  on  water,  waste  water,  sewage,  etc.  A  staff  of 
1 1  people  enforces  regulations  of  the  Safe  Drink- 
ing Water  Act,  the  National  Pollution  Discharge 
Elimination  Systems,  Etc.  the  maze  of  regulations 
frequently  emphasizes  procedures  at  the  expense  of 
assuring  compliance.  As  regulations  are  being 
drafted  it  is  important  for  all  those  involved,  in- 
cluding the  citizen  paying  the  bill,  to  input  their 
opinions.  Only  in  this  way  can  regulation  be  practi- 
cal and  cost  effective.  (Cassar-FRC) 
W8 1-05846 


VALUES  AND  UTILITY  REGULATION, 

Notre  Dame  Univ.,  IN.  Dept.  of  Philosophy. 
J.  P.  Desjardins. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  95,  No  1,  p  1-12,  March,  1981.  5  ref 

Descriptors:  'Utilities,  'Regulations,  'Policy 
making,  'Decision  making.  Value,  Management 
planning,  Illinois  Commerce  Commission,  'Social 
aspects.  Economic  aspects. 

A  survey  of  the  values  and  principles  which  guide 
utility  regulators  and  management  was  done  by  an 
interdisciphnary  group  at  the  University  of  Notre 
Dame.  Subjects  of  the  study  were  members  of  the 
Illinois  Commerce  Commission,  the  state's  utility 
regulatory  board,  and  utility  executives.  Regula- 
tors viewed  the  public  as  a  broad  constituency 
comprising  utility  consumers  and  non-consumers, 
stockholders,  investors,  employees  and  future  gen- 
erations. They  viewed  the  public  interest  basically 
as  an  economic  interest,  with  the  public  free  to 
spend  income  on  whatever  it  chooses.  Progress 
was  seen  as  improvement  in  the  quality  of  life 
rather  than  growth  in  GNP.  Most  agreed  that  rates 
should  not  be  used  to  resolve  social  inequalities. 
They  did  not  equate  public  need  with  public 
demand.  Regarding  energy  conservation,  a  major- 
ity agreed  that  present  rates  of  energy  consump- 
tion must  decrease.  Although  utility  executives  had 
similar  values  in  some  respects,  they  viewed  their 
constituency  in  a  narrower  sense-their  own  con- 
sumers, stockholders,  investors,  and  employees. 
They  believed  that  public  need  should  be  measured 
by  public  demand.  Nuclear  power  was  considered 
the  most  promising  answer  for  energy  needs;  most 
did  not  believe  energy  consumption  must  decrease. 
There  was  a  reluctance  by  both  industry  and  regu- 
lators to  accept  primary  responsibility  for  initiating 
policy  to  serve  the  public  interest.  The  dominant 
thinking  pattern  used  by  both  groups  wasutilitar- 
ian,  which  makes  decisions  solely  in  terms  of  the 
consequences  involved,  e.g.  cost/benefit  analysis. 
The  study  concluded  that  the  regulatory  body  is 
not  controlled  by  industry,  but  is  presently  some- 
where between  the  two  extremes  of  capture  and 
total  independence.  (Cassar-FRC) 
W81-05848 


CHANGING  OBJECnVES:  CHICAGO  METRO 
FLOODWATER  PLAN, 

Illinois  State  Dept.  of  Transportation,  Chicago. 
Div.  of  Water  Resources. 
F.  L.  Kudrna,  and  R.  K.  Olson. 
Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p 
13-25,  March,  1981.  3  Fig,  1  Tab,  8  Ref 

■Descriptors;  'Flood  control,  'Floodwater,  'Plan- 
ning, 'Chicago,  Illinois,  Erosion  control.  Sediment 
control.  Recreation,  Nonstructural  alternatives, 
Channel  improvement.  Regulations,  Reservoirs, 
Urban  areas.  Water  management.  Water  policy. 

The  Chicago  Metropolitan  area  experienced  an 
urgent  need  to  formulate  floodwater  management 
plans  acceptable  to  the  public  and  to  the  federal 
agencies  granting  implementation  funds.  Water- 
shed steering  committees  were  formed,  with  citi- 
zen, community,  and  agency  involvement  at  a 
grass-roots  level.  Technical  assistance  was  pro- 
vided by  the  U.S.  Department  of  Agriculture,  the 
Soil  Conservation  Service,  and  local  sponsors.  De- 
tails on  the  Little  Calumet  River  Watershed  Plan 
are  presented  as  an  example  of  the  work  done  by 
these  committees.  Implementation  of  this  plan  is 
expected  to  reduce  annual  flood  damage  by  98%, 
provide  recreation  facilities,  reduce  erosion  on  ag- 
ricultural land  from  8.4  to  3.8  tons  per  acre,  and 
reduce  sedimentation  yield  from  urban  land  from 
1 1  to  3.8  tons  per  acre.  Benefit  to  cost  ratio  is  1.2:1. 
Features  of  the  10  year  installation  include  exca- 
vated floodwater  storage  reservoirs,  channel  and 
dike  improvement  and  maintenance,  wetland  ac- 
quisition, treatment  of  sediment  production  areas, 
and  ordinances  to  control  flood  plain  use,  sediment 
production,  and  erosion.  This  planning  effort  is 
unique  in  terms  of  scope,  public  participation,  and 
agency  cooperation.  The  key  to  success  is  the 
public  involvement  through  broad-based  steering 
committees.  (Cassar-FRC) 
W8 1-05849 


URBANIZATION  AND  WATER  SUPPLIES 
FOR  NORTHEASTERN  COLORADO, 

Monterey  County  Flood  Control  and  Water  Con- 
servation District,  Salinas,  CA. 
R.  R.  Smith. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107,  No  WRl,  p  1- 
11,  March,  1981.  8  Fig,  1  Tab. 

Descriptors:  'Urbanization,  'Water  supply  devel- 
opment, 'Irrigation  water,  'Colorado,  'Water 
policy.  Water  distribution,  Water  resources  devel- 
opment. Population  dynamics.  Agriculture,  Water 
rights. 

Urbanization  in  Northeast  Colorado  has  not  result- 
ed in  a  water  conflict  between  agricultural  and 
urban  users.  So  far,  the  expanding  municipal  and 
industrial  needs  have  been  met  by  decreases  in 
agricultural  acreage  and  purchase  of  agricultural 
water  rights.  Colorado  laws  give  priority  to  mu- 
nicipal-domestic users,  who  can  afford  to  pay 
higher  prices  and  thus  develop  additional  water 
resources  more  readily  than  the  farmer.  The  im- 
pacts of  growth  have  been  determined  by  compar- 
ing hydrologic  data  and  water  use  for  agricultural, 
municipal-domestic,  and  industrial  purposes  for 
1975-1979.  Pricing  and  water  rights  ownership 
were  also  compared  for  the  same  period,  as  were 
land  conversion  data,  population  data,  and  crop 
production  valuation.  The  Windy  Gap  project  is 
one  example  of  a  new  water  source  scheduled  to 
provide  50,000  acre-feet  of  new  water  annually  for 
the  Colorado  River  Basin  at  a  capital  cost  of  $700 
per  acre-foot.  This,  and  proper  management  of  all 
water  supplies,  should  assure  the  area  of  a  stable 
water  supply  to  support  both  planned  growth  and 
irrigated  agriculture.  Urbanization  requires  a  larger 
quantity  of  treated  water  than  agriculture.  The 
costs  of  expansion  and  changes  in  operation  of  the 
water  distribution  systems  will  be  absorbed  by  the 
municipal-domestic  consumers.  (Cassar-FRC) 
W8 1-05852 


PLANNING    FOR    DROUGHT:    A    MANAGE- 
MENT PERSPECTIVE, 
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Corps  of  Engineers,  Baltimore,  MD. 
J.  E.  Crews. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Socity  of  Civil  Engineers,  Vol  107,  No  WRl,  p  45- 
59,  March,  1981.  6  Fig,  8  Tab. 

Descriptors:  'Drought,  'Water  shortage,  'Water 
supply  development.  Regional  planning,  'District 
of  Columbia,  Water  supply.  Metropolitan  water 
management.  Water  resource  development.  Plan- 
ning. 

The  Metropolitan  Washington,  D.C.,  area,  which 
depends  on  the  Potomac  River  for  its  water 
supply,  faces  potentially  severe  water  shortages 
caused  by  growing  population  and  economy.  The 
Corps  of  Engineers  was  authorized  by  Congress  to 
investigate  the  water  resource  needs  for  the  area 
and  recommend  solutions.  Posible  answers  to  the 
water  supply  problems  are;  water  conservation  and 
demand  reduction,  reregulation  of  existing  reser- 
voir systems,  construction  of  a  local  storage  reser- 
voir, and  construction  of  a  raw  water  interconnec- 
tion between  the  Potomac  and  other  sources. 
These  alternatives  were  incorporated  into  5  plans- 
a  no  action  plan,  local  and  subregional  plans,  and  2 
regional  plans-involving  3  utilities,  the  Washing- 
ton Aqueduct,  the  Washington  Suburban  Sanitary 
Commission,  and  the  Fairfax  County  Water  Au- 
thority. The  local  plan  requires  the  least  coopera- 
tion among  utilities.  A  regional  plan  is  most  cost- 
effective  and  requires  the  most  regional  coopera- 
tion. The  3  suppliers  have  formed  a  task  force  to 
consider  the  plans  and  expect  to  have  recommen- 
dations available  in  1981.  (Cassar-FRC) 
W81-05853 


UNITED  STATES  V.  HOMESTAKE  MINING 
COMPANY:  THAT  AINT  GOLD  IN  GOLD 
RUN  CREEK, 

W.  C.  Garry. 

South  Dakota  Law  Review,  Vol  25,  No  1,  p  80-90, 

Winter,  1980.  61  Ref. 

Descriptors:  'Judicial  decisions,  'Federal  jurisdic- 
tion, 'Mine  wastes.  Water  Iw,  Legal  aspects. 
Water  pollution  sources.  Tailings,  Industrial 
wastes,  'South  Dakota. 

The  case  of  United  States  v.  Homestake  Mining 
Company  involved  a  question  of  the  company's 
eligibility  for  an  extension  of  the  compliance  dead- 
line of  the  1972  Clean  Water  Act.  The  company 
operates  a  gold  mine  and  milling  operation  in 
Lead,  South  Dakota,  which  discharges  waste 
water  containing  tailings,  heavy  metals,  and  sus- 
pended solids  into  the  creek.  Homestake  failed  to 
meet  a  July  1,  1977  water  quality  deadline,  and  the 
Environmental  Protection  Agency  negotiated  with 
Homestake  in  an  attempt  to  establish  a  compliance 
schedule.  To  honor  the  agreement,  Homestake  had 
to  complete  a  tailings  pond  and  install  a  final  water 
treatment  system.  When  the  1977  admendments  to 
the  Act  were  passed,  Homestake  petitioned  the  US 
District  Court  and  was  granted  relief  from  the 
consent  decree  and  stipulation  because  Homestake 
had  shown  good  faith  to  comply  with  the  1972 
Act.  This  decision  was  vacated  by  the  Eighth 
Circuit  Court  of  Appeals,  because  Homestake's 
permits  were  based  on  state  water  quality  stand- 
ards rather  than  Federal  efHuent  limitations. 
(Small-FRC) 
W8 1-05864 


INDIAN  WATER  RIGHTS  IN  IDAHO, 

Idaho  University,  Aberdeen. 
T.  S.  Longley. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  106,  No  WR2,  p 
439-449,  July.  1980.  19  Ref. 

Descriptors:  'Water  rights,  'Reservation  doctrine. 
Legal  aspects.  Riparian  rights,  'Idaho,  American 
Indians,  Political  aspects. 

The  history  and  problems  involved  in  Indian  water 
rights  litigation  are  reviewed  from  the  viewpoint 
of  their  eflect  on  the  use  of  water  in  Idaho.  For  the 
most  part,  Indian  water  rights  have  not  been  adju- 


dicated, and  thus  their  future  uses  and  duties  are 
largely  open  to  conjecture.  In  many  cases  even 
their  priority  dates  are  still  unsettled.  Most  of  the 
problems  have  arisen  due  to  unclear  wording  or 
interpretation  of  the  original  treaties  or  executive 
orders  creating  the  reservations  and  the  appurte- 
nant water  rights.  Tlie  earliest  legal  case  concern- 
ing waters  on  the  reservation  was  that  of  Winters 
versus  the  United  States  in  1908  when  the  issue 
centered  around  non-Indian  irrigators  on  lands 
north  of  the  Milk  River  appropriating  and  benefi- 
cially using  essentially  all  of  the  summertime  flow 
for  irrigation  prior  to  the  completion  of  an  Indian 
irrigation  project.  A  similar  case.  The  Conrad  In- 
vestment Company  versus  the  United  States,  dealt 
with  waters  of  Birch  Creek  in  the  summertime 
being  diverted  almost  entirely  for  irrigation  and 
sold  to  settlers.  Skeem  versus  the  United  States 
furthered  and  expanded  the  same  issue.  The  prob- 
lem of  relative  rights  of  Indians  living  on  the 
reservation  or  descendants  of  original  Indian  allo- 
tees  on  the  Crow  Indian  Reservation  was  dealt 
with  in  the  United  States  versus  Powers,  1939,  and 
the  United  States  versus  Mclntire.  The  rights  of 
the  Secretary  of  the  Interior  were  also  questioned 
in  several  cases  such  as  the  United  States  versus 
the  Ahtanum  Irrigation  District,  1956.  (Baker- 
FRC) 
W8 1-05896 


OVERVIEW, 

Natural  Resources  Defense  Council,  New  York. 

J.  Warren. 

Environment,  Vol  23,  No  4,  p  2-4,  May,  1981.  2 

Ref 

Descriptors:  'Polychlorinated  biphenyls,  'Electri- 
cal equipment,  'Regulations,  Water  pollution  con- 
trol, 'Legal  aspects.  Organic  compounds.  Stand- 
ards, Chlorinated  hydrocarbons. 

Federal  regulations  have  not  been  effective  in  re- 
ducing human  and  environmental  exposures  to  pol- 
ychlorinated biphenyls  (PCBs).  The  net  result  of 
the  past  six  years  of  PCB  control  efforts  is  some 
reduction  of  discharges  into  water,  lowered  toler- 
ances in  certain  food  groups  (excluding  fish),  regu- 
lations on  the  installation  of  PCB  containing  equip- 
ment into  certain  food  and  feed  facilities,  and  plans 
to  revise  the  rules  implementing  the  ban  on  manu- 
facture and  use  of  PCBs.  Although  zero  discharge 
standards  are  in  force  for  the  manufacturers  of 
PCB  and  PCB-containing  electrical  equipment 
which  discharge  directly  into  the  nation's  water- 
ways, the  75%  of  the  sources  discharging  waste 
into  municipal  sewage  treatment  plants  are  not 
regulated.  Of  the  750  million  pounds  of  PCB  in 
current  commercial  use,  745  miUion  pounds  is  in 
totally  enclosed  electrical  equipment,  allowed  by 
regulations  in  spite  of  the  fact  that  leakage  occurs. 
(Cassar-FRC) 
W8 1-05948 


RIPARIAN  LANDOWNERS'  ATTITUDES 
TOWARD  A  STATE  WILD  RIVER  PROGRAM, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 

J.  W.  Roggenbuck,  and  K.  G.  Kushman. 
Journal  of  Forestry,  Vol  78,  No  2,  p  91-93,  Febru- 
ary, 1980.  1  Tab,  9  Ref. 

Descriptors:  'Public  opinion,  'Attitudes,  'Wild 
rivers.  Wilderness  areas.  Environmental  policy, 
'Riparian  land.  Public  policy.  Surveys,  Recreation, 
'Legal  aspects. 

The  beliefs  and  feelings  of  riparian  landowners 
regarding  the  Wisconsin  Wild  Rivers  Act  were 
surveyed.  The  questioruiaire  included  17  policy 
statements  describing  who  might  benefit  from  a 
wild  river  program,  how  much  land  might  be 
affected,  how  the  river  corridors  might  be  protect- 
ed, and  what  landowner  and  recreation  activities 
might  be  appropriate.  An  average  of  33%  of  the 
respondents  failed  to  answer  each  of  the  items 
testing  knowledge  of  policy.  TTiere  was  substantial 
support  for  items  specifying  the  protection  of  the 
rivers  in  their  natural,  free-flowing  state,  but  con- 
siderable disagreement  with  policies  to  protect  the 
land  corridors  adjacent  to  the  streams.  Communi- 
cation is  needed  between  the  resource  managers 


and  the  landowners.  Landowners  agreed  in  princi- 
ple with  wild  river  protection,  but  preferred  inno- 
vative over  authoritarian  methods  of  accomplish- 
ing the  protection.  Landowners  feared  the  influx  of 
recreationists  to  the  rivers.  (Small-FRC) 
W8 1-05986 


COSTS  OF  ALTERNATIVE  POLIOES  FOR 
CONTROLLING  AGRICULTURAL  SOIL  LOSS 
AND  ASSOCTATED  STREAM  SEDIMENTA- 
TION, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Eco- 
nomics. 
For  primary  bibliographic  entry  see  Field  4D. 

W8 1-05987 


WESTERN  WATER  RESOURCES:  COMING 
PROBLEMS  AND  POLICY  ALTERNATIVES, 

Federal  Reserve  Bank  of  Kansas  City,  MO. 

M.  Duncan,  and  A.  Laing. 

Journal  of  Soil  and  Water  Conservation,  Vol  35, 

No  4,  p  192-195,  July/August,  1980.  2  Fig. 

Descriptors:  'Water  resources  development, 
'Water  rights,  Water  supply  development.  Ripar- 
ian rights,  Semiarid  lands,  'Legal  aspects.  Cost 
analysis.  Water  policy. 

The  need  to  use  water  more  efficiently  is  becoming 
understood  in  the  western  part  of  the  United 
States.  Questions  of  environmental  protection  and 
fairness  are  assumming  increased  importance  to 
those  in  positions  of  decision  making.  Two  funda- 
mental problems  are  addressed.  First  is  the  desire 
of  society  to  provide  for  a  mix  of  both  private  and 
public  resource  development.  Second  is  the  need 
to  harmonize  both  individuals  and  groups  in  deci- 
sion making  steps.  Water  policies  of  future  need  to 
recognize  the  powerful  role  of  individual  incen- 
tives. Improvements  are  needed  in  state  water 
laws.  Society  must  determine  the  appropriate  role 
of  government  at  various  levels  in  water  programs 
and  policy.  Special  efforts  should  be  made  to 
reduce  the  uncertainty  associated  with  group 
action  which  affects  water  policy.  An  important 
policy  question  revolves  around  changes  in  laws 
and  institutions  that  presently  control  water  re- 
sources development.  Developments  in  western 
water  law  and  practice  were  significantly  different 
from  those  which  occurred  naturally  in  the  east. 
Riparian  water  rights,  common  in  the  east,  simply 
do  not  apply  in  the  west.  The  doctrine  of  prior 
appropriation  can  come  simply  do  not  apply  in  the 
west.  The  doctrine  of  prior  appropriation  can 
come  into  play.  In  recent  years  water  laws  have 
been,  in  reality,  attempts  to  control  land  use  and 
economic  development.  Problems  in  using  the 
cost-benefit  analysis  approach  to  determine  what 
constitutes  a  beneficial  use  of  water  are  cited. 
(Baker-FRC) 
W8 1-05989 

6F.  Nonstructural  Altematiyes 


ESTIMATING  PROBABILITIES  OF  RESER- 
VOIR STORAGE  FOR  THE  UPPER  DELA- 
WARE RIVER  BASIN, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  4A. 

W8I-05737 


RTVER  BASIN  MANAGEMENT  BY  ECONOM- 
IC INCENTIVES  OR  REGULATORY  SANC- 
TIONS-NATIONAL EXPERIENCES:  ENG- 
LAND, 

Severn-Trent     Water     Authority,     Birmingham 

(United  Kingdom). 

W.  F.  Lester. 

Water  Science  and  Technology,  Vol  13,  No  3,  p  7- 

21,  1981.6Fig,  7Tab,  4Ref. 

Descriptors:  'Water  quality  control,  'River  basins, 
'Regulations,  Water  law,  'Watershed  manage- 
ment. Water  policy.  Water  management.  Rivers, 
•Water  pollution  control.  Administrative  agencies, 
Severn-Trent  Water  Authority,  'England,  Pollu- 
tion taxes. 
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WATER  RESOURCES  PLANNING— Field  6 
Ecologic  Impact  Of  Water  Development — Group  6G 


For  the  purpose  of  this  paper,  the  concept  of  river 
basin  management  is  hmited  to  pollution  control 
and  maintenance  of  specified  water  quality.  It  is 
concluded  that,  where  there  is  a  well-financed  and 
established  pollution  control  infrastructure,  regula- 
tory sanctions  are  a  superior  method  of  improving 
water  quality.  Data  on  water  quality  improvement 
from  the  rivers  Trent,  Tame  and  Avon  are  given  as 
evidence.  On  the  other  hand,  in  areas  where  suffi- 
cient funds  for  pollution  control  are  unavailable 
and  where  organization  is  divided,  economic  in- 
centives combined  with  regulatory  sanctions  may 
have  advantages  in  providing  a  first-time  pollution 
control  infrastructure.  The  water  administration  in 
England  is  described.  The  regional  water  authori- 
ties, formed  in  1974,  are  responsible  for  all  activi- 
ties connected  with  the  hydrologic  cycle.  Statistics 
on  the  Severn-Trent  Water  Authority  are  given  to 
illustrate  the  responsibilities  and  operation  of  a 
regional  water  authority.  (Cassar-FRC) 
W8 1-05977 


RTVER  BASIN  MANAGEMENT  BY  ECONOM- 
IC INCENTIVES  OR  REGULATORY  SANC- 
TIONS-THE  GENERAL  SITUATION  IN 
SWEDEN,  ILLUSTRATED  BY  THE  GOTA 
RTVER  CASE, 

Goteborg  Regional  Sewerage  Co.  (Sweden). 
S.  Hallquist. 

Water  Science  and  Technology,  Vol  13,  No  3,  p 
23-29,  1981.  3  Fig. 

Descriptors:  *Water  quality  control,  'Regulations, 
•River  basins,  *Sweden,  Gota  River,  Water  pollu- 
tion control,  Water  law,  Water  policy,  Water  man- 
agement, 'Watershed  management.  Administra- 
tion, Multipurpose  projects. 

River  basin  management  in  Sweden  consists  of 
river  boards  organized  on  a  voluntary  basis.  They 
have  no  executive  or  enforcement  power  (these 
rights  are  reserved  for  the  central  government), 
but  serve  control  and  coordination  purposes. 
There  is  no  specific  legislation  for  river  basin  man- 
agement. Some  regulations  for  transportation  of 
dangerous  cargo  exist,  and  there  are  subsidies  to 
encourage  construction  of  wastewater  treatment 
plants,  both  industrial  and  municipal.  The  Gota 
River,  entering  the  Kattegatt  Strait  at  Gothenburg, 
is  an  example  of  a  multipurpose  use  river.  Water 
quality  control  measures  began  in  1934  with  instal- 
lation of  sluice  gates  to  regulate  the  proportion  of 
flow  from  the  north  and  south  branches  to  prevent 
salt  water  intrusion.  Expansion  of  a  regional 
sewage  system  has  added  residential  areas  and 
industries,  particularly  a  chlorine-alkali  factory, 
which  has  cut  its  annual  Hg  discharges  from  hun- 
dreds of  kg  to  only  a  few  kg.  Potassium  perman- 
ganate consumption  of  the  river  water  increased 
steadily  from  15  pm  in  1890  to  a  high  of  60  ppm  in 
1970.  The  1978  levels  had  declined  to  30  ppm.  The 
preferred  method  of  river  management  in  Sweden 
combines  small  economic  incentives  with  seldom 
practiced  regulatory  sanctions.  Future  develop- 
ment will  probably  go  in  the  direction  of  regula- 
tion. (Cassar-FRC) 
W8 1-05978 


ECONOMIC  INCENTIVES  IN  RIVER  BASIN 
MANAGEMENT  IN  YUGOSLAVIA, 

Institut  za  Vodoprivredu  Jaroslav  Cemi,  Belgrade 

(Yugoslavia). 

For  primary  bibliographic  entry  see  Field  6C. 

W8 1-05982 


6G.  Ecologic  Impact  Of 
Water  Development 


WATERWAYS  AND  RELATED  RIVER  DEVEL- 
OPMENT: GROWTH  AND  CHANGE  IN  THE 
YAZOO-MISSISSIPPI  DELTA, 

For  primary  bibliographic  entry  see  Field  6B. 
W8 1-05745 


WHY  REGIONAL  DEVELOPMENT, 

L.  G.  Antle. 

In:  National  Waterways  Roundtable  Proceedings, 

Norfolk,  Virginia,  April  22-24,  1980,  Army  Engi- 


neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  209- 
220,  3  Ref 

Descriptors:  'Waterways,  'Water  resources  devel- 
opment, 'Regional  development,  Planning,  Water 
quality.  Navigation,  Recreation,  Flood  control. 
Hydroelectric  power.  Political  aspects,  Social  as- 
pects. Economic  aspects. 

The  role  of  water  resources  in  regional  develop- 
ment community  development,  and  national  eco- 
nomic development  was  analyzed  in  relation  to 
Corps  of  Engineers  planning.  The  McClellan  - 
Kerr  Arkansas  River  Navigation  System  has  a 
variety  of  impacts  on  both  the  region  and  the 
nation.  Direct  and  indirect  income  effects  totalled 
$1.9  billion  from  the  $1.3  billion  construction  ex- 
penditures. Navigation  traffic  has  increased  at  ap- 
proximately 15%  per  year.  Flood  damages  are 
lower  by  $10  million  a  year.  The  project  is  produc- 
ing the  amount  of  hydroelectric  power  anticipated. 
Recreation  has  turned  into  a  major  category  of 
benefits.  Suspended  sediment  loads  have  declined 
sharply.  Improvement  in  water  quality  is  one  of 
the  major  unanticipated  benefits.  The  Tenn-Tom 
project,  now  under  construction,  is  almost  purely 
navigation  and  recreation,  and  therefore  lacks  the 
multiple  purpose  character  of  the  Arkansas  River 
project  and  its  ability  to  attract  a  variety  of  interest 
groups.  It  will  be  a  thruway  for  commodities  pro- 
duced a  great  distance  from  the  waterway,  diffus- 
ing interests  over  a  wide  area.  This  has  served  to 
facilitate  political  support  for  the  project.  It  is 
concluded  that  water  resources  projects  and  pro- 
grams can  be  effective  agents  for  national,  regional 
and  community  development.  Water  resource 
projects  should  be  integrated  with  local  and  re- 
gional development  plans  and  with  environmental 
quality  plans.  (Moore-SRC) 
W8 1-05746 


SELECTED  ECONOMIC  IMPACTS  OF  OHIO 
RIVER  AND  OHIO  RIVER  BASIN  FEDERAL 
WATER  RESOURCES  INVESTMENT, 

For  primary  bibliographic  entry  see  Field  6B. 
W8 1-05747 


THE  DYNAMICS  OF  RIVERS  AlNfD  THEIR  RE- 
SPONSE TO  MAN  AND  NATURE, 

Army  Engineer  Dist.,  Vicksburg,  MS. 
B.  R.  Winkley. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  387- 
406,  4  Fig,  33  Ref 

Descriptors:  'Waterways,  'Alluvial  rivers,  'Sedi- 
ment transport.  River  basin  development,  Naviga- 
tion, Environmental  effects.  Scour,  River  training. 
River  flow.  Flooding,  Bank  stabilization. 

An  alluvial  river  is  a  dynamic  system  which  con- 
tinually changes  its  position,  as  a  consequence  of 
hydraulic  forces  acting  on  its  bed  and  banks.  These 
changes  may  be  slow  or  rapid  and  may  evolve 
through  time  due  to  natural  forces  or  due  to  man's 
activities.  Man-induced  changes  frequently  start  a 
response  that  can  be  propagated  for  long  distances. 
All  problems  in  alluvial  rivers  are  a  result  of  sedi- 
ments. Directly  or  indirectly,  the  movement  and 
storage  of  sediments  create  all  river  problems,  in- 
cluding flooding,  navigation  problems,  excessive 
scour  or  fill  around  manmade  structures,  and  envi- 
ronmental effects.  The  control  of  all  alluvial  rivers 
is  directly  associated  with  the  geology  of  each 
drainage  basin.  The  topography  of  the  basin  which 
dictates  the  slope  of  the  river  system,  thus  the 
energy  to  move  or  to  store  sediments,  has  been 
developed  through  geologic  processes.  The  cure  of 
any  river  navigation  problem  is  the  proper  control 
of  the  slope.  Most  navigational  improvements  on 
alluvial  rivers,  including  locks  and  dams,  cutoffs, 
bank  stabilization,  realignment,  and  training  struc- 
tures, change  the  rivers  natural  slope,  thus  altering 
the  movement  of  sediments.  In  the  past,  engineer- 
ing analysis  of  a  river  has  been  mostly  of  a  hydrau- 
lic and  hydrologic  nature.  In  order  to  better  under- 
stand any  river  system,  a  fluvial  geomorphic  analy- 
sis is  also  needed.  (Moore-SRC) 
W8 1-05748 


ENVIRONMENTAL  ASPECTS  OF  DREDGED 
MATERIAL  DISPOSAL  RELATING  TO  WA- 
TERWAY DEVELOPMENT, 

J.  Harrison. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  495- 
507,  14  Fig, 

Descriptors:  'Waterways,  'Dredging,  'Waste  dis- 
posal, 'Water  pollution  sources.  Spoil  banks.  Tur- 
bidity, Effluents,  Wildlife  habitats.  Wetlands,  Land 
disposal. 

Maintaining  navigation  on  approximately  25,000 
mi  of  waterways  and  over  500  harbors  in  the 
United  States  involves  the  annual  dredging  of 
about  350,000,000  cu  yd  of  material.  The  basic 
problem  is  not  in  dredging  the  material,  but  in  the 
efficiency,  effectiveness,  and  environmental  com- 
patibility of  disposing  of  the  material  after  dredg- 
ing. The  physical  impacts  of  dredged  material  dis- 
posal in  open  water  are,  in  almost  all  cases,  poten- 
tially more  dominant  than  the  chemical  effects  on 
the  biota.  Physical  impacts  include  smothering  and 
covering  benthic  organisms,  reducing  light  pene- 
tration and  changing  the  water  bottom  profile. 
Significant  problems  occur  when  discharged 
dredged  material  produces  fluid  mud  near  the 
bottom  of  disposal  areas.  An  often  attractive  alter- 
native to  open-water  disposal  is  upland  disposal. 
However,  the  effluent  from  containment  areas  and 
upland  disposal  areas  may,  under  certain  circum- 
stances, produce  more  harmful  effects  than  those 
produced  if  the  material  is  deposited  in  open  water. 
Perhaps  the  most  desirable  productive  use  for 
dredged  material  is  creating  wildlife  habitats. 
These  habitats  can  also  serve  significant  other 
functions  such  as  improving  water  quality,  protect- 
ing areas  from  wave  action,  and  providing  recrea- 
tion opportunities.  (Moore-SRC) 
W81-05753 


GRAND  VALLEY  IRRIGATION  RETURN 
FLOW  CASE  STUDY, 

Water  and  Power  Resources  Service,  Boise,  ID. 
J.  W.  Keys. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IR2,  p  221-232,  June,  1981.  8 
Tab,  1  Fig,  9  Ref 

Descriptors:  'Irrigation,  'Irrigation-return  flow, 
'Case  studies,  'Percolation,  'Water  quality,  flow. 
Overland  flow.  Agricultural  hydrology,  Crop  pro- 
duction, Irrigation  effects.  Basin  irrigation.  Salin- 
ity, Nitrogen,  Discharge,  Grand  Valley,  Colorado 
River. 

A  case  study  of  irrigation  in  the  Grand  Valley  of 
Colorado  is  summarized,  the  magnitude  of  irriga- 
tion of  irrigation  in  the  area,  its  impact,  and  laws 
and  actions  being  implemented  to  control  water 
quality  are  discussed.  Agriculture  is  the  principal 
industry  in  the  valley.  It  occupies  71,500  acres. 
Strongly  saline  parent  material  dominates  the  geol- 
ogy of  the  area.  Irrigation  has  been  underway  since 
1882.  Currently  there  is  an  annual  inflow  of 
4,500,000  acre-ft  and  an  outflow  of  4,300,000  acre- 
ft  of  water.  Return  flows  are  generated  by  four 
different  mechanisms  of  the  gravity  system:  (1) 
Canal  seepages,  (2)  deep  percolation  from  on-site 
use,  (3)  field  trailwater  runoff,  and  (4)  administra- 
tive wastes  from  the  canals.  Salinity  concentration 
of  the  Colorado  River  progressively  increases 
downstream  as  a  result  of  water  diversions.  (Titus- 
FRC) 
W81-05803 


CALIFORNIA  IRRIGATION  RETURN  FLOW 
CASE  STUDIES, 

Cahfornia  Univ.,  Davis,  Dept.  of  Land,  Air,  and 
Water  Resources. 
K.  K.  Tanji. 

Journal  of  the  Irrigation  and  Drainage  Division. 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  IR2,  p  209-220,  June,  1981.  3 
Fig,  4  Tab,  10  Ref 

Descriptors:  'Irrigation,  'Agricultural  watersheds, 
'Irrigation-return  flow,  Water  quality.  Discharge, 
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flow,  Agricultural  hydrology,  Crop  production. 
Irrigation  effects,  Basin  irrigation.  Salinity,  Nitro- 
gen, Irrigation  canals.  Rainfall,  Drainage,  Sacra- 
mento River,  Joaquin  River,  California. 

The  impacts  of  irrigation  return  flows  on  the  quan- 
tity and  quality  of  the  Sacramento  and  San  Joaquin 
Rivers  are  appraised.  Quantity  of  return  flows  is 
influenced  by  availability  and  cost  of  supply  water, 
irrigation  application  methods,  extent  of  reuse  on 
site  and  within  the  basin,  special  cultural  practices, 
and  constraints  on  reuse  caused  by  pollutants. 
Quality  of  return  flows  is  influenced  by  quality  of 
the  supply  water,  presence  of  salts  and  chemicals 
native  to  the  soils,  leaching,  use  of  manure  and 
other  agricultural  chemicals,  erodibility,  discharges 
into  irrigation  drains,  and  the  relative  proportion 
of  surface  and  subsurface  flows.  Analyses  indicate 
that  the  quantity  and  quality  of  return  flows  are 
highly  variable.  Information  on  impacts  of  these 
flows  is  not  yet  adequate.  Priority  issues  for  agri- 
cultural planning  pertain  to  soil  erodibility  and 
sediment  production,  salinity  drainage  in  the  San 
Joaquin  Valley,  impact  of  agricultural  drains  on 
aquatic  and  wildlife  resources  in  the  Colorado 
River  Basin,  and  pesticide  residues  in  return  flows. 
(Titus-FRC) 
W8I-05804 


THE  PASSING  OF  THE  ATLANTIC  SALMON, 

A.  Netboy. 

Ecologist,  Vol  10,  No  10,  p  336-341,  1980. 

Descriptors:  'Salmon,  'River  flow,  'Fish  conser- 
vation. Fish  migration,  *Fish  barriers.  Fish  popula- 
tions, Fishing,  Europe,  United  States,  Canada,  At- 
lantic Ocean,  Ecological  effects. 

Tlie  Atlantic  salmon  (Salmo  salar)  lives  only  in  the 
northern  hemisphere  between  latitudes  40  to  70 
degrees.  Salmon  were  abundant  in  hundreds  of 
rivers  from  northern  Portugal  to  the  Arctic  Ocean 
when  humans  first  began  populating  western 
Europe.  Salmo  salar  criss-crossed  the  Atlantic  for 
between  one  and  four  years  before  returning  to 
their  home  rivers,  where  they  migrated  far  inland 
to  spawn.  The  Baltic  countries,  France,  Portugal, 
Spain,  the  Low  Countries,  Scandinavia,  and  the 
British  Isles  all  had  ample  runs  of  salmon  until 
fairly  recently.  Iceland  and  Greenland  also  have 
small  stocks.  Substantial  runs  of  salmon  were 
common  in  about  25  rivers  in  New  England  during 
the  colonial  period.  However,  blockading  of  rivers 
to  impound  water  for  local  mills  and  settlements 
disrupted  salmon  migratory  routes  both  in  the 
United  States  and  in  Europe.  Habitat  alteration  and 
excessive  fishing  have  reduced  salmon  levels  to 
very  small  populations  in  most  of  Europe  and  in 
the  United  States.  Canada,  Scotland,  Ireland, 
Norway,  the  Soviet  Union,  and  Sweden  now  ac- 
count for  about  80  percent  of  the  world's  produc- 
tion of  Atlantic  salmon,  with  Finland,  Iceland, 
England,  and  Wales  accounting  for  almost  all  the 
rest.  Total  catches  have  stayed  the  same  or  de- 
clined in  recent  decades.  Drift  net  fishing  on  the 
open  seas  intercepts  salmon  on  their  feeding  migra- 
tions and  prevents  their  return  to  their  home  rivers 
to  spawn.  Remaining  stocks  of  salmon  are  threat- 
ened by  excessive  open  sea  fishing  and  failure  to 
enforce  existing  regulations  affecting  spawning 
rivers.  The  results  of  efforts  undertaken  by  several 
countries  to  increase  salmon  populations  have  been 
generally  disappointing.  (Carroll-FRC) 
W81-05893 


EFFECTS  OF  RECREATIONAL  RIVER  TRAF- 
FIC ON  NEST  DEFENSE  BY  LONGEAR  SUN- 
FISH, 

Water   and    Power    Resources    Service,    Boulder 

City,  NV.  Div.  of  Planning. 

G.  Mueller. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  2,  p  248-251.  March,  1980.  2  Fig,  2 

Tab,  7  Ref. 

Descriptors:  'Sunfish,  'Recreation  wastes,  'Recre- 
ation facilities.  Fish,  Fishing,  Public  waters.  Boat- 
ing. Behavior,  Fish  behavior,  'Ecological  effects. 

A  study  was  conducted  to  determine  effects  of 
recreational  boating  in  the  Ozark  National  Scenic 


Riverways  park  on  the  reproductive  processes  of 
fish.  An  underwater  camera  was  placed  1-2  meters 
from  a  nest  of  longear  sunfish.  Individual  nests 
from  five  colonies  were  filmed.  Data  on  nest  loca- 
tion, water  depth,  nest  contents,  physical  nature  of 
the  substrate,  location  of  cover,  predators,  and 
associated  spawning  behavior  were  recorded  at 
each  site.  Evidence  of  nest  damage  caused  by 
propeller  wash  and  predation  activities  were  also 
studied.  The  nests  were  located  in  quiet  areas  with 
a  chert  substrate.  Water  depth  over  the  nests 
varied  but  usually  averaged  about  75  cm.  No  pref- 
erence for  nest  building  near  protective  cover  was 
noted.  Nests  were  sometimes  found  in  areas  along 
the  main  stream  channel,  but  these  sites  were  usu- 
ally protected  from  the  current  by  some  type  of 
cover.  Nest-guarding  males  (spawners)  attacked  by 
intruders  that  penetrated  their  territories.  Boating 
affected  fish  behavior,  depending  on  the  speed  and 
proximity  to  nests.  The  boats  caused  spawners  to 
abandon  the  nests  for  varying  periods  of  time. 
Slow-moving  craft  passing  near  a  spawner  chased 
him  from  his  nest  more  often  than  craft  moving  at 
faster  speeds.  Once  predation  occurred,  nests  were 
increasingly  vulnerable  to  predator  attacks.  (Baker- 
FRC) 
W8 1-05926 


DOWNSTREAM  NATURAL  AREAS  AS  REF- 
UGES FOR  FISH  IN  DRAINAGE-DEVELOP- 
MENT WATERSHEDS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Entomology, 

Fisheries  and  Wildlife. 

J.  E.  Luey,  and  1.  R.  Adelman. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  3,  p  332-335,  May,  1980.  I  Fig,  1  Tab, 

8  Ref 

Descriptors:  'Downstream,  'Agricultural  water- 
sheds, Benthic  environment,  Watersheds,  Tile 
drainage.  Channeling,   'Fish,  'Ecological  effects. 

The  purpose  of  this  study  was  to  describe  general 
differences  between  ichthyofaunas  in  downstream 
natural  areas  of  drainage-development  streams  and 
undeveloped  streams,  and  to  determine  whether 
any  observed  differences  might  have  resulted  from 
long-term  effects  of  previous  alteration  of  up- 
stream areas.  Three  streams  in  southwestern  Min- 
nesota were  studied.  Two  were  relatively  unal- 
tered streams,  the  Cottonwood  River  and  High- 
water  Creek.  The  other  was  a  drainage-developed 
stream,  Fort  Ridgely  Creek.  Agricultural  drainage 
development  in  this  area  of  the  country  involves 
the  installation  of  tiles  to  drain  subsurface  waters, 
the  creation  of  tributary  ditches,  and  channeliza- 
tion of  existing  streambeds.  The  presence,  abun- 
dance, and  diversity  of  fishes  collected  in  down- 
stream unmodified  areas  of  drainage-developed 
and  undeveloped  streams  indicates  that  any  down- 
stream impacts  are  much  less  severe  than  impacts 
demonstrated  by  other  studies  within  developed 
areas.  Such  natural  areas  in  developing  regions 
appear  to  serve  as  reservoirs  for  stream  biotas  and 
should  be  preserved  as  refuges  for  fish  species 
inhabiting  those  streams.  (Baker-FRC) 
W8 1 -05927 


TIDAL  BARRAGES:  BOON  OR  BLIGHT, 

G.  R.  Taylor. 

Ecologist,  Vol  10,  No  5,  p  167-169,  June,  1980.  1 

Ref 

Descriptors:  'Tidal  energy,  'Tidal  powerplants, 
'Energy  sources.  Ecological  effects.  Economic  as- 
pects. Environmental  effects.  Sediments,  Aquatic 
life,  Powerplants. 

The  possibility  of  using  tidal  forces  for  the  genera- 
tion of  electrical  energy  has  been  considered  for 
several  decades.  Tidal  barrage  schemes  have  been 
proposed  for  a  number  of  estuaries  in  Great  Brit- 
ain, as  well  as  for  numerous  sites  around  the  world. 
One  of  the  most  ambitious  schemes  is  that  pro- 
posed for  the  barrage  on  the  River  Severn  in  Great 
Britain,  first  proposed  in  1935.  While  there  have 
been  several  proposals  for  Severn  barrages,  the  one 
considered  most  workable  involves  a  barrage  15 
kilometers  in  length  and  impounding  120  square 
kilometers  of  water.  While  most  barrages  planned 
in  other  parts  of  the  world  involve  areas  having 


low  population,  the  Severn  scheme  involves  a 
highly  populated  area.  Potential  biological  impacts 
of  the  barrage  include  increased  tidal  range  outside 
the  barrage,  silting  and  odors  resulting  from  sedi- 
ments which  are  not  resuspended,  increased  coli- 
form  counts,  and  recycling  of  heavy  metals  into 
the  water  column.  The  proposed  barrage  can  be 
expected  to  have  detrimental  effects  on  the  exist- 
ence of  salt  marshes,  waders  and  waterfowl,  salt- 
tolerant  species,  and  migratory  fish  and  eels.  These 
effects  would  be  especially  severe  during  the  15  to 
20  years  anticipated  for  construction  of  the  facili- 
ties and  during  any  subsequent  shut-downs.  An 
extensive  lock  system  would  have  to  be  construct- 
ed to  accommodate  the  passage  of  ships,  which 
would  also  be  disrupted  during  construction.  Using 
smaller  scale  barrages  on  only  part  of  the  estuary 
or  using  river  mills  rather  than  turbines  might 
provide  more  workable  and  less  ecologically  men- 
acing alternatives  than  vast  schemes.  (Carroll- 
FRC) 
W81-05939 


EGYPT -AFTER  THE  ASWAN  DAM, 

S.  Walton. 

Environment,  Vol  23,  No  4,  p  30-36,  May,  1981.  22 

Ref 

Descriptors:  'Ecological  effects,  'Dams,  'Human 
diseases,  'Aswan  High  Dam,  'Egypt,  Plant 
growth.  Social  impact,  Nubians,  Public  health, 
Water  supply  development.  Diseases,  Infection, 
Schistosomiasis,  Snails,  Environmental  effects. 
Erosion,  Water  table  rise.  Irrigation,  Hydroelectric 
power,  Flood  control,  Water  storage,  Siltation, 
Drainage,  Lake  Nasser,  Lakes. 

The  environmental  effects  of  the  Aswan  High 
Dam  are  being  evaluated  by  an  interdisciplinary 
group  which  began  work  in  1975.  Incidence  of 
schistosomiasis,  expected  to  rise  to  60%  at  the 
dam's  completion,  instead  continued  its  40-year 
decline.  Surveys  showed  that,  even  in  villages  with 
long  histories  of  severe  schistosomiasis,  incidence 
averaged  42%.  In  other  areas  prevalence  was  27% 
(Upper  Middle  Egypt)  and  4.1%  (Upper  Egypt, 
Aswan  govemate).  Likewise,  hookworm  and 
roundworm  declined,  probably  because  fewer  vil- 
lagers are  exposed  to  the  irrigation  canals  and 
unsanitary  water  supplies.  Entamoeba  infections 
remain  common.  Although  the  Nubians  suffered 
severe  culture  shock,  from  the  inundation,  their 
rate  of  infection  from  water-borne  parasites  de- 
creased. Flood  control,  water  storage,  an  addition- 
al 2.5  million  acres  of  year-round  irrigated  farm- 
land, and  hydroelectric  power  are  some  of  the 
dam's  positive  effects.  On  the  negative  side  are  salt 
buildup  in  the  soil,  shoreline  erosion,  raising  the 
water  table,  excessive  water  plant  growth  down- 
stream from  the  dam,  a  threat  of  disease  if  sanitary 
water  supplies  fail,  damage  to  ancient  monuments, 
and  destruction  of  the  sardine  industry.  Manage- 
ment of  these  problems  by  erosion  control,  drain- 
age in  irrigated  areas,  and  pollution  control  are 
necessary  so  that  unwanted  side  effects  do  not 
cancel  out  the  benefits.  (Cassar-FRC) 
W8 1 -05949 


WATER  -  THE  SINE  QUA  NON  OF  LIFE, 

University  Clinic  for  Infectious  Diseases,  Copen- 
hagen (Denmark). 

For   primary   bibliographic   entry   see   Field   6D. 
W8 1-06038 


THE  DESERT  BLOOMS  -  AT  A  PRICE, 

D.  Sheridan. 

Environment,  Vol  23,  No  3,  p  6-20,  38-41,  1981.  2 

Fig,  1  Tab,  130  Ref 

Descriptors:  'Groundwater  depletion,  'Arid-zone 
hydrology,  'Water  demand,  'Economic  aspects. 
Groundwater  management,  Water  supply  develop- 
ment. Wells,  Saline  water  intrusion.  Irrigation 
water.  Soil  erosion,  Water  reuse,  Drought, 
Aquifers,  Water  supply.  Water  shortage.  Water 
conservation. 

In  this  second  article  of  a  two  part  series  on  the 
economic  and  environmental  effects  of  water  use 
in  the  arid  lands  of  the  western  United  States,  four 
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Data  Acquisition — Group  7B 


specific  areas  of  the  arid  West  are  examined.  The 
Wellton-Mohawk  Irrigation  District  in  southwest- 
em  Arizona,  the  San  Joaquin  Basin  of  California, 
the  Santa  Cruz  Basin  of  south  central  Arizona,  and 
Gaines  County,  Texas  are  characteristic  of  human 
systems  that  are  exceeding  their  carrying  capacity 
in  terms  of  water  demand.  The  Santa  Cruz  River, 
which  supphes  the  city  of  Tucson,  is  slowly  drying 
out.  The  city  has  purchased  numerous  irrigation 
wells  and  has  begun  to  use  recycled  water  for 
some  municipal  projects.  The  upper  Santa  Cruz 
Basin  supplies  water  for  the  country's  largest 
copper  mining  complexes.  Projects  to  divert  Colo- 
rado River  water  to  this  area  will  cost  taxpayers  an 
enormous  sum  of  money.  Problems  of  soil  erosion 
due  to  drought  in  Gaines  County  are  discussed. 
Other  topics  investigated  include  the  Ogallala 
aquifer,  the  salinization  of  croplands,  drainage  dis- 
posal of  the  San  Joaquin  Valley,  and  the  feasibility 
of  conservation  projects.  The  dilemma  of  who 
should  pay  for  large  scale  projects  still  exists. 
Other  problems  considered  include  overgrazing, 
soil  erosion,  the  impacts  of  recreation  and  urban- 
ization, and  the  rapid  depletion  of  groundwater. 
The  high  salinity  of  the  Wellton-Mohawk's  drain- 
age wells  that  discharge  into  the  Colorado  River 
continues  to  cause  problems.  A  desalination  plant 
has  been  proposed  to  handle  this  situation.  (Geiger- 
FRC) 
W81-06O43 
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WATER  QUALITY  SIMULATION  IN  WA- 
HIAWA  RESERVOIR,  O'AHU,  HAWAII, 

Hawaii  Univ.,  Honolulu.  Water  Resources  Re- 
search Center. 

S.  F.  Moore,  G.  S.  Lowry,  G.  P.  Young,  and  R.  H. 
F.  Young. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-108499, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Technical  Memorandum  Report  No  64,  March, 
1981.  50  p,  13  Fig,  3  Tab,  OWRT-A-085-HI(1),  14- 
34-0001-0113,-1113. 

Descriptors:  'Water  resources  management.  Multi- 
ple purpose  reservoirs,  *Water  quality.  Simulation 
analysis,  *Hawaii,  *Model  studies,  *River  reservoir 
systems.  Dissolved  oxygen.  Water  temperature. 
Water  level  fluctuations,  'WQRRS  model,  Wa- 
hiawa  Reservoir,  Oahu. 

To  assist  decision  makers  in  selecting  alternative 
water  quality  management  strategies,  the  Water 
Quality  for  River-Reservoir  Systems  (WQRRS) 
model  developed  for  the  U.S.  Army  Corps  of 
Engineers  was  applied  to  the  multiple-use,  Wa- 
hiawa  Reservoir,  which  has  historically  experi- 
enced water  quality  problems-especially  low  dis- 
solved oxygen  (DO)  concentrations.  The  WQRRS 
model  was  calibrated  and  verified  to  adequately 
represent  dynamic  behavior  of  vertical  profiles  of 
water  temperature  and  DO.  Although  statistical 
analysis  of  calibration  results  showed  no  significant 
difference  (at  a  .05  significance  level)  between 
observed  and  simulated  water  temperatures  and 
DO,  simulated  temperatures  showed  a  consistent 
positive  bias  of  about  2C,  and  simulated  DO  results 
corresponded  well  with  observed  values  during 
the  critical  low-flow,  summer  and  fall  period.  Hy- 
draulic representation  of  the  reservoir  was  ques- 
tionable, as  demonstrated  by  differences  between 
simulated  and  observed  water  surface  elevations. 
Temperature  and  DO  results  were  statistically  and 
significantly  different  from  observed  values.  Ob- 
served data  showed  more  thermal  stratification  in 
the  reservoir  than  was  predicted  by  the  model, 
which  tended  to  overpredict  surface  DO  values 
but  corresponded  well  with  measured  deeper 
water  values.  Three  preliminary,  specific  alterna- 
tive strategies  were  simulated,  but  simulation  re- 
sults suggest  that  none  of  the  strategies  by  them- 
selves were  sufficient  to  eliminate  anaerobic  condi- 
tions in  the  reservoir.  Principal  recommendations 
are  to  refine  model  calibrations,  modify  the  model 
for  artificial  aeration  simulation,   and  investigate 


other   management   strategies   (artificial   aeration, 
combined  management  strategies). 
W8 1-05705 


EFFECTS  OF  FLUCTUATING,  SUBLETHAL 
APPLICATIONS  OF  HEAVY  METAL  SOLU- 
TIONS UPON  THE  GILL  VENTILATORY  RE- 
SPONSE OF  BLUEGILLS  (LEPOMIS  MACRO- 
CHIRUS), 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-05770 


INTEGRATED  CONTROL  OF  COMBINED 
SEWER  REGULATORS  USING  WEATHER 
RADAR, 

American  Society  of  Civil  Engineers,  New  York. 

Urban  Water  Resources  Research  Council. 

For  primary  bibliographic   entry   see  Field   5G. 
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REOTE  MONITORING  OF  ORGANIC 
CARBON  IN  SURFACE  WATERS, 

Environmental    Monitoring    Systems    Lab.,    Las 

Vegas,  NY. 

M.  Bristow,  and  D.  Nielsen. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-168965, 

Price  codes:  A05  in  paper  copy,  AOl  in  microfiche. 

Project     Summary     EPA-60O/S4-8 1-001,     April, 

1981.  6  p,  4  Fig. 

Descriptors:  *Remote  sensing,  *Monitoring, 
♦wAter  pollution,  *Pollutants,  'Organic  carbon. 
Ultraviolet  radiation.  Fluorescence,  Hydrocarbons, 
Water  pollution  sources.  Data  acquisisiton. 

Results  of  this  laboratory  feasibility  study  show 
that  the  intensity  of  the  Raman  normalized  fluores- 
cence emission  induced  in  surface  waters  by  ultra- 
violet (UV)  radiation  can  be  used  to  provide  a 
unique  airborne  remote  sensing  capability  for  mon- 
itoring the  concentration  of  dissolved  organic 
carbon  (DOC).  Trace  concentrations  of  hydrocar- 
bons, both  man-made  and  natural  in  origin,  are  the 
predominant  source  for  this  fluorescence.  Water, 
on  the  other  hand,  is  nonfluorescent  under  UV 
irradiation,  but  emits  an  intense  Raman  band  of 
constant  amplitude  relative  to  the  incident  light. 
This  Raman  emission  can  be  used  as  an  internal 
reference  or  normalizing  standard  with  which  to 
correct  the  fluorescence  emission  for  the  effects  of 
attenuation,  for  variations  in  system  sensitivity,  and 
for  changes  in  sensor  elevation.  It  is  recommended 
that  a  direct  calibration  of  the  airborne  fluores- 
cence data  in  terms  of  equivalent  DOC  concentra- 
tion be  accomplished  by  making  DOC  meas- 
urements on  samples  obtained  at  a  small  numer  of 
reference  sites  under  the  aircraft  flight  path  at  the 
time  of  the  airborne  survey.  Airborne  laser  fluoro- 
sensors  that  utilize  this  principle  will  provide  a 
synoptic  survey  capability  for  rapidly  and  cost 
effectively  producing  isopleth  maps  that  show  con- 
centrations of  surface  water  DOC.  These  concen- 
trations can  be  used  for  delineating  gradients,  tem- 
poral changes  and  anomalies  in  the  distribution  of 
total  dissolved  organics  in  the  surface  layers  of 
rivers,  lakes  and  coastal  waters,  anomalous  features 
in  the  airborne  data  that  cannot  be  readily  ex- 
plained on  the  basis  of  existing  information  can 
then  be  investigated  in  more  detail  either  by  means 
of  in  situ  monitoring  or  by  laboratory  analyses  of 
grab  samples.  Specific  applications  will  include 
collcting  baseline  data,  verifying  lake  cleanup  and 
resotration,  designing  sampling  netowrks,  model- 
ing ecosystems  and  locating  point  and  nonpoint 
sources  of  unknown  origin.  (Brambley-SRC) 
W8 1-05773 


AUTOMATED  SYSTEM  FOR  COLLECTING 
SNOW  AND  RELATED  HYDROLOGICAL 
DATA  IN  MOUNTAINS  OF  THE  WESTERN 
UNITED  STATES, 

Soil  Conservation  Service,  Washington,  DC.  Engi- 
neering Div. 
R,  E.  Rallison. 

Hydrological  Sciences  Bulletin,  Vol  26,  No  I,  p 
83-89,  March,  1981.  4  Ref 


Descriptors:  *Data  transmission,  *Snow  surveys, 
'Telemetry,  Snow,  Snow  accumulation.  Snow- 
melt,  Potential  water  supply.  Automation,  Moun- 
tains, Remote  sensing. 

An  automated  data  collection  system  called 
SNOTEL  (for  snow  telemetry)  is  being  installed  in 
the  western  US  to  collect  snow  and  related  bhy- 
drolgical  data.  Snowmelt  runoff  contributes  about 
75%  of  the  water  supply  in  this  area,  and  this  type 
of  data  has  been  collected  manually  for  about  40 
years.  At  each  SNOTEL  site  there  will  be  sensors 
ro  measure  snow  water  content,  accumulated  pre- 
cipitation, and  temperature.  These  automated  sne- 
sors  will  eliminate  the  need  for  manual  meas- 
urements at  more  than  500  of  the  1600  data  sites  in 
the  snow  information  network.  Meteor  trails  are 
used  to  transmit  data  from  remote  sites  to  a  master 
station.  This  real  time  system  is  capable  of  collect- 
ing and  transmitting  data  from  as  many  as  1000 
remote  sites  and  from  as  many  as  16  digital  or 
analog  sensors  at  each  site.  A  performance  test 
held  in  February  1979  was  successful.  By  Novem- 
ber 1980,  a  total  of  475  remote  stations  will  be  in 
full  operation  which  will  complete  the  planned 
system  for  all  states  except  Alaska.  (Small-FRC) 
W81-05833 


INSTRUMENTATION  AND  MONITORING  OF 
EXCAVATIONS, 

Parsons,  Brinckerhoff,  Quade  and  Douglas,  Inc., 
Boston,  MA. 
H.  A.  Russell. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vol  18,  No  1,  p  91-99,  1981.  11  Fig,  4  Ref 

Descriptors;  'Excavations,  'Measuring  instru- 
ments, 'Soil  engineering.  Safety,  Engineering, 
Dams,  Soil  mechanics.  Monitoring,  Deformation, 
Tunnels,  Gages,  Strain  gages.  Surveying  instru- 
ments, Extensometers,  Soil  moisture  meters,  Piezo- 
meters, On-site  tests. 

Use  of  instruments  for  measuring  soil  movements 
can  contribute  to  construction  cost  savings  and 
safety.  To  measure  vertical  movement,  the  Invar 
rod,  two-section  Philadelphia  Survey  rod,  extenso- 
meter,  tiltmeters,  or  Sondex  system  may  be  uti- 
lized. Horizontal  movements  are  monitored  with 
survey  equipment  such  as  the  transit/theodolite  or 
inclinometer  and  many  of  the  instruments  used  for 
vertical  measurements.  Deformations  may  be 
measured  with  the  extensometer  or  strain  gages 
and  earth  pressure  cells.  Pore  pressure  meas- 
urements are  performed  by  three  types  of  piezo- 
meters; electric  vibrating  (good  for  offset  loca- 
tions), hydraulic  (preferably  the  double  tube  Casa- 
grande  type),  and  pneumatic.  A  less  sophisticated 
method  of  measuring  groundwater  uses  the  depth 
of  water  in  a  simple  standpipe.  The  methods  de- 
scribed are  very  accurate.  The  surveying  instru- 
ments read  to  the  thousandths  per  foot;  the  tilt- 
meter,  -I--  ten  seconds  of  arc;  Sondex  system,  0.05 
per  inch;  and  inclinometer,  0.005  per  ft.  (Cassar- 
FRC) 
W8 1-05860 


A  MICROPROCESSOR  AUTOMATED  RILL- 
METER, 

Science   and    Education   Administration,    Morris, 

MN.  North  Central  Soil  Conservation  Research 

Center. 

J.  K.  Radke,  M.  A.  Otterby,  R.  A.  Young,  and  C. 

A.  Onstad. 

Transactions  of  the  ASAE,  Vol  24,  No  2,  p  401- 

404,  408,  March/ April,  1981.  6  Fig,  18  Ref 

Descriptors:  'Soil  surfaces,  'Measuring  instru- 
ments, 'Rills,  'Erosion,  Computers,  Field  tests, 
Rillmeter. 

A  rillmeter  was  designed  to  meet  the  following 
requirements:  measure  300  or  more  surface  eleva- 
tions in  less  than  a  minute,  have  a  vertical  resolu- 
tion of  1  mm  over  a  25  cm  range,  be  suitable  for 
field  use,  and  automatically  record  data  on  an 
easily  accessible  medium.  The  rillmeter  measures 
312  surface  elevations  with  sensing  rods  arranged 
in  3  rows  of  104  rods  each.  It  uses  a  12-volt  DC 
electric  motor  and  a  positive  mechanical  drive  to 
lower  a  movable  platform  containing  a  grid  of 
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Field  7— RESOURCES  DATA 


Group  7B — Data  Acquisition 

sensing  rods  that  open  individual  electrical  con- 
tacts upon  touching  the  soil  surface.  A  micro- 
processor scans  the  contacts  and  stores  the  infor- 
mation in  memory.  After  all  the  data  is  stored,  it  is 
transferred  to  magnetic  cassette  tape.  Field  tests 
showed  that  the  rillmeter  met  specifications.  Soft 
soil  requires  larger  sensing  pads  on  the  bottom  of 
the  rods.  Sensing  switches  need  frequent  cleaning 
and  adjustment  for  reliable  operation.  (Cassar- 
FRC) 
W8 1-05865 


'MAP  SKEW.  (DISCUSSION), 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  2E. 
W81-05884 


COLLAPSIBLE-BAG  SUSPENDED-SEDIMENT 
SAMPLER, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

H.  H.  Stevens  Jr„  G.  A.  Lutz,  and  D.  W.  Hubbell. 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  106, 
No  HY4,  p  611-616,  April,   1980.  2  Fig,  5  Ref. 

Descriptors:  *Suspended  sediment,  'Sampling, 
•Sediment  sampler.  Estuaries,  Rivers,  Water 
depth.  Performance  evaluation. 

Sampling  characteristics  of  two  sizes  of  bag  sam- 
plers were  evaluated  in  the  Columbia  River,  and 
experiments  with  a  two-gallon  bag  sampler  were 
performed  in  a  flume  at  St.  Anthony  Falls  Hydrau- 
lic Laboratory,  Minneapolis,  Minnesota.  With  a 
straight  bore  nozzle,  the  intake  sampling  velocities 
were  somewhat  lower  than  comparable  stream  ve- 
locities; with  a  tapered  nozzle,  intake  velocities 
approximately  equaled  stream  velocities.  The  col- 
lapsible-bag sampler  is  ideal  for  use  in  large  rivers 
and  estuaries  because  it  continuously  collected  rep- 
resentative depth-integrated  samples  of  water-sedi- 
ment mixture.  The  maximum  depth  capacity  of  the 
sampler  can  be  readily  changed  by  altering  the 
internal  diameter  of  the  nozzle  or  the  volume  of 
the  sample  bag.  It  is  easy  to  use  and  maintain  even 
in  salt  water.  When  the  sounding  weight  is  placed 
below  the  sampler,  the  required  stability  is  pro- 
vided, but  the  distance  between  the  nozzle  and  the 
effective  bottom  of  the  sampler  is  greater  than  the 
distance  on  conventional  depth-integrating  sam- 
plers. Thus,  the  unsampled  depth  is  unusually 
large.  New  samplers  could  be  designed  which 
would  incorporate  all  of  the  required  weight 
within  the  sampler  body.  (Small-FRC) 
W8 1-05904 


THE  PREDICTION  OF  RIVER  WATER  TEM- 
PERATURES, 

University   of  Strathclyde,   Glasgow   (Scotland). 

Dept.  of  Geography. 

K.  Smith. 

Hydrological  Sciences  Bulletin,  Vol  26,  No  1,  p 

19-32,  March,  1981.  7  Fig,  9  Tab,  19  Ref. 

Descriptors:  'Mathematical  models,  'Water  tem- 
perature, 'Rivers,  Temperature  effects.  Thermal 
pollution.  Mathematical  equations.  Graphical  anal- 
ysis, Prediction. 

Two  methods  are  described  which  are  suitable  for 
use  by  water  managers  in  predicting  river  tempera- 
tures on  an  operational  basis  over  a  wide  range  of 
time  scales.  For  the  first  method,  simple  linear 
equations  are  presented  for  estimates  annual  and 
monthly  river  temperatures  using  air  temperature 
alone.  For  the  second  method,  it  is  shown  how  an 
empirical  equation  can  be  fitted  to  short  term 
observations  of  river  temperatures  in  order  to  rep- 
resent seasonal  and  diurnal  cycles.  These  methods 
can  also  be  used  to  aissess  the  extent  of  any  thermal 
modification,  if  suitable  air  or  water  temperature 
data  are  available,  the  effects  of  construction  of, 
for  example,  a  new  storage  reservoir  on  a  river 
could  be  evaluated.  The  reservoir  would  be  ex- 
pected to  cause  a  reduction  in  both  mean  tempera- 
ture and  the  range  of  variation,  which  would  result 
in  a  lower  correlation  coefficient  with  air  tempera- 
ture. Using  the  second  method  for  this  example, 
the  expected  reduction  in  mean  temperature  and 


amplitude,  combined  with  an  increase  in  the  abso- 
lute value  of  the  phase  coefficient,  would  be  appar- 
ent from  the  fitted  sine  curves  on  either  a  seasonal 
or  a  daily  time  scale.  (Small-FRC) 
W8 1-05924 


MEASUREMENT  OF  WATER  POTENTIAL 
USING  THERMOCOUPLE  HYGROMETERS, 

Natal     Univ.,     Pietermaritzburg    (South    Africa). 
Dept.  of  Soil  Science  and  Agrometeorology. 
M.  J.  Savage,  A.  Cass,  and  J.  M.  de  Jager. 
South  African  Journal  of  Science,  Vol  77,  No  1,  p 
24-27,  January,  1981.  6  Fig,  35  Ref 

Descriptors:  'Water  potentials,  'Hygrometry, 
'Dewpoint,  Soil  moisture.  Temperature,  Measur- 
ing instruments. 

Water  potential  measurement  may  be  improved  by 
calibration  of  the  instruments.  In  theory,  the  time 
dependent  voltage  curve  of  a  psychrometer  where 
there  is  no  change  in  voltage  with  time  defines  the 
wet  bulb  temperature.  In  practice,  a  change  in 
voltage  with  time  does  occur,  and  it  is  convenient 
to  define  the  voltage  corresponding  to  the  water 
potential  as  the  maximum  point-of-infiection  volt- 
age. If  an  accuracy  of  4-  or  -  5%  in  water  potential 
measurement  is  desired,  a  given  psychrometer 
should  be  calibrated  at  several  temperatures.  The 
dewpoint  hygrometer  has  the  advantage  that  the 
voltage  is  more  sensitive  to  water  potential  and  less 
sensitive  to  temperature.  The  dewpoint  cooling 
coefficient  should  be  predetermined  for  each  hy- 
grometer as  a  function  of  temperature.  (Cassar- 
FRC) 
W8 1-05940 


GROUND  WATER  IN  DLVGENETICALLY 
CONSOLIDATED  ROCKS  AND  ITS  INDIRECT 
RECONNAISSANCE  BY  AIRPHOTO  LINEAR 
ANALYSIS, 

Mainz  Univ.  (Germany,  F.R.).  Inst,  fuer  Geowis- 

senschaften. 

M.  Furst. 

Aqua,   No  5,  p   107-112,    1980.    15   Fig,   24  Ref 

Descriptors:  'Groundwater  movement,  'Borehole 
geophysics,  'Aerial  photography.  Groundwater 
storage.  Geophysics,  Water  supply  development, 
Groundwater  mining.  Water  supply.  Photography, 
Drainage  patterns. 

A  simple  method  of  indirectly  detecting  joint 
water  bearing  zones  in  solid  rock  by  photogeologi- 
cal  linear  analysis  is  described.  The  analysis  con- 
sists of  two  steps,  the  first  of  which  involves  the 
description  of  gray  tone  and  vegetation  inter- 
changes, drainage  and  morphologic  linears  on  air 
pictures.  In  the  second  step,  block  synthesis  is 
utilized  to  elaborate  blocks  of  a  greater  order.  The 
Lyppstadt,  Bad  Muestereifel,  and  Bad  Kreuznach 
areas  of  West  Germany  were  examined  by  this 
technique  for  additional  supplies  of  groundwater. 
Flow  meter  data  and  other  geophysical  well  log- 
ging measurements  show  that  ground  water  sup- 
plies explored  within  diagenetically  consolidated 
rocks  enter  boreholes  mainly  through  joint  and 
fracture  systems.  These  findings  illustrate  the 
direct  relation  between  drilled  fractures  and 
mapped  linears.  (Geiger-FRC) 
W8 1-05945 


LOW-VELOCITY  WATER  TUNNEL  FOR  BIO- 
LOGICAL RESEARCH, 

California  Univ.,  Santa  Barbara. 

A.  C.  Charters,  and  S.  M.  Anderson. 

Journal  of  Hydronautics,  Vol    14,   No   1,   p  3-4, 

January,  1980.  3  Fig. 

Descriptors:  'Hydrodynamics,  'Uniform  flow, 
'Oceanography,  Tunnels,  Laboratory  equipment, 
Model  studies.  Turbulence,  Flow  characteristics. 
Aquatic  plants.  Simulation  analysis. 

A  water  tunnel,  costing  less  than  S10,0(X),  was 
designed  to  represent  oceanic  conditions.  This  ap- 
paratus provides  a  very  smooth,  uniform  flow  from 
3  to  30  cm  per  sec  in  a  working  section  10  cm 
diameter  by  100  cm  length.  It  is  suitable  for  re- 
search on  hydrodynamics  of  marine  botany,  in- 


cluding macroalgae.  The  desired  low-velocity, 
low-turbulence  conditions  were  attained  with  a 
centrifugal  pump  in  a  gravity  system  operating  at  a 
constant  head  greater  than  the  minimum  required 
head  of  0.5  cm.  Surges  are  eliminated  by  returning 
the  flow  to  the  reservoir  partly  through  the  work- 
ing section  and  partly  through  the  overflow  return 
line.  Turbulence  is  minimized  by  diffusors,  baffles, 
honeycombs,  and  screens.  Dye  tests  allowed  visual 
observations  of  the  low  turbulence,  measured  at 
less  than  1%.  (Cassar-FRC) 
W8 1-05959 


7C.  Evaluation,  Processing  and 
Publication 


SURFICIAL  GEOLOGY  OF  MALLORY  QUAD- 
RANGLE, OSWEGO  COUNTY,  NEW  YORK, 

Geological  Survey,  Albany,  NY.  Water  Resources 
Div. 

T.  S.  Miller. 

Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO.  80225,  paper  copy  $2.50,  micro- 
fiche $2.50.  Geological  Survey  Open-File  Report 
81-336  (WRI),  1981.  1  Sheet. 

Descriptors:  'Geology,  'Glacial  aquifers, 
'Groundwater  potential,  'Natural  resources,  Geo- 
hydrology.  Wells,  Water  yield.  Maps,  'New  York, 
Oswego  County,  Mallory  quadrangle. 

The  location  and  extent  of  seven  kinds  of  surficial 
deposits  in  Mallory  quadrangle,  Oswego  County, 
N.Y.,  are  mapped  on  a  7.5-minute  U.S.  Geological 
Survey  topographic  map.  The  map  was  compiled 
to  indicate  the  lithology  and  poential  for  ground- 
water development  at  any  specific  location. 
(USGS) 
W8 1-05707 


SHALLOW  GROUND-WATER  CONDITIONS 
AND  VEGETATION  CLASSIFICATION,  CEN- 
TRAL VOLUSIA  COUNTY,  FLORIDA, 

Geological  survey,  Tallahassee,  FL.  Water  Re- 
sources Div. 

E.  P.  Simonds,  Jr.,  B.  F.  McPherson,  and  P.  W. 
Bush. 

Geological  Survey  Open-File  Report  80-752 
(WRI),    1980.    1   Sheet,    12  Fig,    1   Tab,    10  Ref. 

Descriptors:  'Maps,  'Grlundwater,  'Vegetation, 
'Wetlands,  Water  level  fluctuations.  Aquifers, 
Shallow  wells.  Recharge,  Wells,  Rainfall,  Land 
use,  Hydrographs,  'Florida,  'Volusia  County, 
Vegetation  classification. 

The  existing  vegetation  and  water-level  fluctu- 
ations for  the  major  vegetative  classes  have  been 
documented  for  a  wetland  area  in  central  Volusia 
County,  Fla.  The  area,  140  square  miles  in  size,  is  a 
potential  recharge  area.  Seventeen  land-use  classi- 
fications modified  from  Anderson  and  others  (U.S. 
Geological  Survey  Professional  Paper  964,  1976) 
by  the  State  of  florida  were  used  to  describe  the 
existing  vegetation.  Shallow  wells  were  placed  in 
the  major  vetgetative  classes:  (1)  cypress  forest,  (2) 
plant  pine  forest,  (3)  pine  flatwoods,  (4)  sand  pine 
scrub,  (5)  rangeland.  With  the  use  of  long-term 
rainfall  data  (30  years),  13  years  of  lake  elevations 
from  Lake  Winona,  and  1  year  of  water  levels 
from  the  5  wells,  a  general  range  of  water-level 
fluctuations  was  determined  for  the  major  land-use 
classifications.  (USGS) 
W8 1-05709 


DRAINAGE  AREAS  OF  SELECTED  SURFACE- 
WATER  SITES  IN  FLORIDA, 

Geological   Survey,   Tallahassee,   FL   Water   Re- 
sources Div. 
D.  W.  Foose. 

Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $11.25  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-481,  1981.  83  p,  1  Fig,  3  Tab, 
3  Ref. 

Descriptors:  'Drainage  area,  'Surface  water,  *Hy- 
drologic  data.  Gaging  stations.  Sites,  Lakes, 
Streams,  'Florida,  Sites. 
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Drainage  areas  for  about  1,600  surface-water  sites 
on  streams  and  lakes  in  Florida  are  contained  in 
this  report.  The  sites  are  generally  either  U.S. 
Geological  Survey  gaging  stations  or  the  mouths 
of  gaged  streas.  Each  site  is  identified  by  latitude 
and  longitude,  by  the  general  stream  type,  and  by 
the  U.S.  Geological  Survey  7.5-minute  topo- 
graphic map  on  which  it  can  be  located.  The 
gaging  stations  are  furhter  identified  by  a  down- 
stream order  number,  a  county  code,  and  a  nearby 
city  or  town.  In  addition  to  drainage  areas,  the 
surface  areas  of  lakes  are  shown  for  the  elevation 
given  on  the  topographic  map.  These  data  were 
retrieved  from  the  Surface  Water  Index  developed 
and  maintained  by  the  Hydrologic  Surveillance 
section  of  the  Florida  District  Office,  U.S.  Geo- 
logical Survey.  (USGS) 
W8 1-057 10 


EVALUATION  OF  WATER  RESOURCES  IN 
THE  REEDSPORT  AREA,  OREGON, 

Geological  Survey,  Portland,  OR.  Water  Re- 
sources Div. 

J.  F.  Rinella,  F.  J.  Frank,  and  A.  R.  Leonard. 
Geological     Survey     Open-File     Report     80-444 
(WRI),  1980.  37  p,  4  Fig,  1  Plate,  13  Tab,  23  Ref. 

Descriptors:  'Evaluation,  *Water  supply, 
*Oregon,  Lake  morphometry.  Municipal  water. 
Sand,  Aquifer  characteristics.  Groundwater,  Evap- 
oration, Precipitation,  Runoff,  Natural  recharge. 
Water  yield,  Hydrologic  budget,  *Water  quality, 
Water  analysis,  Chemical  analysis,  Reedsport, 
Clear  Lake. 

The  water  supply  for  the  Reedsport  area  is  ob- 
tained from  Clear  Lake,  a  310-acre  coastal  lake 
that  contains  16,  600  acre-feet  of  water  at  full-pool. 
The  lake  receives  about  6,000  acre-feet  of  water 
annually  from  runoff  and  direct  precipitation,  and 
it  loses  about  600  acre-feet  by  evaporation.  The 
2,100  acre-feet  diverted  annually  for  public  supply 
is  about  two-thirds  of  the  'usable  storage  capacity' 
of  the  lake  volume  above  the  water-supply  outlet 
pipe.  Clear  Lake  is  classified  as  a  warm  monomic- 
tic  lake;  that  is,  it  is  thermally  stratified  except 
during  winter.  The  water  of  Clear  Lake  is  of  the 
sodium  chloride  type  and  is  low  in  dissolved  solids 
and  nutrients.  The  water  is  considered  to  be  of 
good  quality  for  public  supply,  on  the  basis  of 
biological  and  chemical  constituents  analyzed, 
which  include  trace  elements  pesticides,  and  or- 
ganic material.  The  only  ground-water  source  with 
potential  to  supply  the  needs  of  the  Reedsport  area 
is  the  dune  sand-marine  aquifer  between  U.S. 
Highway  101  and  the  coast.  That  aquifer  consists 
largely  of  medium-  to  fine-grained  sand  with  a 
variable  saturated  thickness  of  at  least  90  feet.  The 
aquifer  is  estimated  to  contain  at  least  12  billion 
gallons  of  water  and  to  receive  annual  recharge 
from  precipitation  equivalent  to  10  million  gallons 
per  day.  Wells  in  the  most  productive  part  of  the 
aquifer  could  be  expected  to  yield  a  few  hundred 
gallons  per  minute.  The  only  identified  water-qual- 
ity problem  is  excessive  iron  reported  in  water 
from  some  wells.  Either  Clear  Lake  or  the  major 
aquifer  could  supply  the  Reedsport  area's  aticipat- 
ed  year  2000  need  of  about  2.4  million  gallons  per 
day.  (USGS) 
W8 1-057 16 


FLOOD  OF  APRIL  13,  1980,  MOBILE,  ALA- 
BAMA, 

Geological    Survey,    Louisville,    KY.    Water   Re- 
soaurces  Div. 

For  primary  bibliographic  entry  see  Field  2E. 
W8 1-057 17 


GROUND-WATER  AVAILABILITY  AND 
WATER  QUALITY  IN  FRAMINGTON,  CON- 
NECTICUT, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 
D.  L.  Mazzaferro. 

Geological  Survey  Open-file  Report  80-751,  1980. 
57p,  6  Fig,  7  Plates,  15  Tab,  23  Ref. 

Descriptors:  'Groundwater  availability,  'Water 
quality.  Aquifers,  'Water  supply,  'Connecticut, 
Water  resources   development.   Data  collections. 


Hydrologic  cycle.  Water  yield.  Aquifer  character- 
istics. Observation  wells.  Water  level.  Ground- 
water movement.  Groundwater  potential.  Math- 
ematical models.  Water  analysis,  'Farmington 
River. 

The  strataified-drift  aquifer  in  Farmington,  Conn., 
is  capable  of  yielding  large  amounts  of  water  to 
individual  wells.  About  14  square  miles  of  Far- 
mington is  underlain  by  stratified-drift  deposits 
which,  in  places,  are  more  than  450  feet  thick.  The 
most  productive  deposits  are  found  in  the  Far- 
mington River  valley,  from  Unionville  to  River 
Glen,  and  along  Scott  Swamp  Brook.  In  these 
areas,  saturated,  coarse-grained,  stratified-drift  deo- 
sits  exceed  80  feet  in  thickness  and  estimated  yields 
to  individual  wells  ranged  from  250  to  1,000  gal- 
lons per  minute.  Results  of  mathematical  model 
analysis  of  three  of  the  most  favorable  ground- 
water areas  indicate  that  long-term  yields  range 
from  1.2  to  2.5  million  gallons  per  day.  Water  in 
the  Framington  and  Pequabuck  Rivers  meets  the 
Connecticut  Drinking  Water  Standards,  assuming 
complete  conventional  treatment,  for  coliform  or- 
gaisms,  color,  trubidity,  chloride,  copper,  and  ni- 
trate. Coliform  bacteria  concentrations  in  the  Pe- 
quabuck river  (12-month  geometric  mean  of  about 
6,800  colonies  per  100  milliliters  of  water)  indicate 
a  potential  problem.  Water  in  the  stratified-drift 
aquifer  is  of  good  quality  with  the  exception  of 
manganese;  10  of  11  wells  sampled  had  maganese 
concentrations  above  0.05  milligram  per  liter. 
(USGS) 
W8 1-057 18 


GROUND-WATER  LEVELS  IN  ALABAMA, 
FOR  OBSERVATION  WELLS  MEASURED  PE- 
RIODICALLY AUGUST  1952  THROUGH  JULY 

1977, 

Geological  Survey,  University,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W8 1-05720 


WATER  RESOURCES  DATA  FOR  GEORGIA, 
WATER  YEAR  1980, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-245250, 
Price  codes:  A20  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Repot  GA-80-1, 
June,  1981.  455  p,  9  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality,  gaging  stations, 
streamflow,  Flow  rates.  Sediment  transport.  Water 
analysis.  Water  temperature,  Chemical  analysis. 
Lakes,  Reservoirs,  Wells,  Water  level.  Data  collec- 
tions, Sites,  'Georgia. 

Water  resources  data  for  the  1980  water  year  for 
Georgia  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  ground-water  levels.  This 
report  contains  discharge  records  for  105  gaging 
stations;  stage  for  9  gaging  stations;  stage  and 
contents  for  17  lakes  and  reservoirs;  water  quality 
for  22  continuous  stations,  129  periodic  stations 
and  miscellaneous  sites;  peak  stage  and  discharge 
only  for  109  crest-stage  partial-record  stations  and 
15  miscellaneous  sites;  measurements  of  discharge 
at  108  low-flow  partial-record  stations  and  69  mis- 
cellaneous sites;  and  water  levels  for  28  observa- 
tion wells.  These  data  represent  that  part  of  the 
National  Water  Data  System  collected  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Georgia.  (USGS) 
W8 1-05721 


WATER  RESOURCES  DATA  FOR  MICHIGAN, 
WATER  YEAR  1980, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

Geological   Survey  Water-Data  Report  MI-80-1, 

1981.  649  p,  9  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,     Flow     rates.     Sediment     transport, 


Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'Michigan. 

Water  resources  data  for  the  1980  water  year  for 
Michigan  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
Ivels,  water  quality,  and  water  temperature  of 
ground-water  wells.  This  report  contains  discharge 
records  for  180  gaging  stations,  stage  only  records 
for  4  gaging  stations,  stage  and  contents  for  5  lakes 
and  reservoirs,  water  quality  for  62  continuous- 
record  stations,  and  water  levels  for  52  observation 
wells.  Also  included  are  87  crest-stage  partial- 
record  stations  and  62  low-flow  partial-record  sta- 
tions. Additional  water  data  were  collected  at  var- 
ious sites,  not  part  of  the  systematic  data-collection 
program,  and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  Michigan.  (USGS) 
W8 1-05722 


WATER  RESOURCES  DATA  FOR  MASSACHU- 
SETTS AND  RHODE  ISLAND,  WATER  YEAR 
1980, 

Geological  Survey  Boston,  MA.  Water  Resources 

Div. 

Geological  Survey  Water-Data  Report  MA-RI-80- 

l,May,  1981.  348  p,  5  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamfow,  Flow  rates.  Sediment  transport.  Water 
analysis.  Water  temperature.  Chemical  analysis, 
Lakes,  Reservoirs,  Wells,  Water  level.  Data  collec- 
tions. Sites,  'Massachusetts,  'Rhode  Island. 

Water-resources  da'a  for  the  1980  water  year  for 
Massachusetts  and  Rhode  Island  consist  of  records 
of  stage,  discharge,  and  water  quality  of  streams; 
contents  of  lakes  and  reservoirs;  and  ground-water 
levels.  This  report  contains  discharge  records  for 
102  gaging  stations,  monthend  contents  for  30 
lakes  and  reservoirs,  water  quality  for  24  gaging 
stations,  and  water  levels  for  108  observation 
wells.  Also  included  are  data  for  20  low-flow  and 
19  crest-stage  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
jf  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements.  A  few 
pertinent  stations  (not  included  above)  in  border- 
ing States  are  also  included  in  this  report.  These 
data  represent  that  potion  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geological 
Survey  and  cooperating  State  and  Federal  agencies 
in  Massachusetts  and  Rhode  Island.  (USGS) 
W8 1-05723 


ESTIMATED  PUMPAGE  FROM  GROUND- 
WATER SOURCES  FOR  PUBLIC  SUPPLY 
AND  RURAL  DOMESTIC  USE  IN  FLORIDA, 

1977, 

Geological  Survey,  Tallahassee,   FL.  Water  Re- 
sources Div. 
H.  G.  Healy. 

Florida  Bureau  of  Geology  Map  Series  No  102, 
1981.  1  Sheet,  1  Fig,  1  Tab,  20  Ref. 

Descriptors:  'Groundwater,  'Pumpage,  'Aquifers, 
'Water  use,  Water  supply.  Domestic  water.  Rural 
areas,  Hydrologic  data,  'Florida,  Groundwater 
availability. 

In  1977,  ground  water  from  4  principal  aquifers 
supplied  86  percent  of  the  total  quantity  of  water 
required  for  public  supply  in  Florida.  The  Floridan 
aquifer  supplied  459,  the  Biscayne  aquifer  461,  the 
sand-and-gravel  aquifer  34,  and  'other'  aquifers  105 
million  gallons  per  day.  This  report  documents  the 
quantities  of  ground  water  withdrawn  for  public 
supply  and  rural  domestic  use,  identifies  the 
aquifers  that  are  sources  of  supply,  and  presents 
trends  of  pumpage  from  1965  through  1977. 
During  this  13-year  period,  statewide  ground- 
water use  has  increased  65  percent  for  public 
supply  and  60  percent  for  rural  domestic  use.  For 
the  same  interval,  pumpage  for  public  supply  from 
the  Floridan  aquifer  increased  62  percent,  from  the 
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Biscayne  68  percent,  from  the  sand-and-gravel  79 
percent,   and   from   'other'  aquifers    100  percent. 
(USGS) 
W81-05724 


PRELIMINARY  INVESTIGATION  OF  A  SHAL- 
LOW GROUND-WATER  FLOW  SYSTEM  AS- 
SOCIATED WITH  CONNETQUOT  BROOK, 
LONG  ISLAND,  NEW  YORK, 

Geological  Survey,  Syosset,  NY.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W8 1-05727 


GEOLOGY  AND  HYDROLOGY  FOR  ENVI- 
RONMENTAL PLANNING  IN  MARQUETTE 
COUNTY,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 

Div. 

F.  R.  Twenter. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-221467, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

80-90,  1981.  44  p,  16  Fig,  5  Tab,  21  Ref. 

Descriptors:  'Environment,  'Planning,  'Geology, 
'Water  supply.  Water  quality.  Surface  water. 
Groundwater,  'Aquifer  characteristics,  Waste  dis- 
posal, 'Michigan,  Marquette  County. 

Marquette  County,  in  the  glaciated  area  of  the 
Upper  Peninsula  of  Michigan,  includes  1,878 
square  miles.  Precipitation  averages  32  inches  per 
year.  Bedrock  and  glacial  deposits  contain  materi- 
als that  are  good  aquifers.  Sedimentary  bedrock 
units  generally  yield  sufficient  water  for  domestic 
supply  and,  in  places,  may  yield  more  than  100 
gallons  per  minute  to  large-diameter  wells.  In  the 
glacial  deposits,  sand  and  gravel  beds  are  the  prin- 
cipal aquifers;  yields  to  wells  range  from  less  than 
10  to  200  gallons  per  minute.  Igneous  and  meta- 
morphic  rocks  yield  little  or  no  water  to  wells. 
Suitable  sewage  and  refuse  disposal  sites  are  not 
readily  available  because  of  the  abundance  of  wet- 
lands, streams,  and  lakes  susceptible  to  infiltrating 
leachate.  (USGS) 
W8 1-05732 


WATER-LEVEL  DATA  FOR  WELLS  IN  AND 
NEAR  BURLVL  GROUND  4,  OAK  RIDGE  NA- 
TIONAL LABORATORY,  TENNESSEE,  1975- 
1979, 

Geological  Survey,  Knoxville,  TN.  Water  Re- 
sources Div. 

D.  A.  Webster,  J.  S.  Beatty,  P.  M.  Benjamin,  and 
W.  M.  Tranum. 

Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO.  80225,  Price:  $8.75  in  paper 
copy,  $4.00  in  microfiche.  Geological  Survey 
Open-File  Report  81-339,  1981.  52  p,  1  Plate,  2 
Tab.  3  Ref. 

Descriptors:  'Data  collections,  'Observation 
wells,  'Water  level,  'Radioactive  waste  disposal, 
Hydrographs,  Maps,  Sites,  Water  level  fluctu- 
ations. Water  measurement,  'Tennessee,  'Oak 
Ridge  National  Laboratory. 

Data  pertaining  to  wells  in  and  near  Burial  Ground 
4  (radioactive  waste)  at  Oak  Ridge  National  Labo- 
ratory, Tennessee  is  presented  for  the  period  1975- 
1979.  An  inventory  of  wells,  measurements  of 
water  levels,  well  hydrographs,  and  a  map  show- 
ing the  location  of  the  wells,  are  included.  (USGS) 
W8 1-05734 


WATER-LEVEL  CONTOURS  NEAR  LA 
GRANGE,  SOUTHEASTERN  WYOMING  AND 
AN  ADJACENT  PART  OF  NEBRASKA,  APRIL 
30, 1980, 

Geological   Survey,   Cheyenne,   WY.   Water   Re- 
sources Div. 
W.  B.  Borchert. 

Available  from  the  OFSS.  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $1.75  in  paper 
copy,  $0.50  in  microfiche.  Geological  Survey 
Open-File  Map  Report  81-422,  1981.  2  Sheets. 


Descriptors:  'Water  level,  'Aquifers,  'Maps, 
'Contours,  Water  measurement,  Water  wells.  Irri- 
gation wells.  Springs,  Sites,  Surface  water,  'Wyo- 
ming, 'Nebraska,  La  Grange. 

This  map  shows  water-level  contours  for  the  shal- 
low aquifers  in  the  La  Grange  area  of  southeastern 
Wyoming  and  adjacent  Nebraska  as  of  April  30, 
1980.  Water-level  measurements  made  on  April  30, 
1980,  provided  the  principal  control  for  most  of 
the  area  of  the  map.  Measurements  made  in  April 
1979  were  used  as  control  for  some  areas  that  are 
remote  from  centers  of  pumping.  The  contours  are 
shown  at  a  20-foot  interval  on  a  map  scale  of 
1:48,000.  Irrigation  wells,  other  wells  where  water- 
level  measurements  were  made,  and  springs  are 
located  on  the  map  along  with  surface-water  fea- 
tures in  the  area.  (USGS) 
W81-05739 


WATER  QUALITY,  ENERGY,  AND  SOCIOE- 
CONOMICS: PATH  ANALYSES  FOR  STUDIES 
OF  CAUSALITY, 

National  Center  for  the  Analysis  of  Energy  Sys- 
tems, Upton,  NY. 
E.  Kaplan,  and  H.  C.  Thode  Jr. 
Water  Resources  Research,  Vol  17,  No  3,  p  491- 
503,  June,  1981.  8  Fig,  8  Tab,  24  Ref. 

Descriptors:  'Water  quality,  'Economic  aspects, 
'Environmental  effects.  Land  use.  Social  aspects, 
Statistical  analysis,  Energy,  Streams,  Population 
dynamics,  Electric  power  production.  Industrial 
production.  Natural  waters. 

Water  quality  data  in  streams  for  65  variables 
(oxygen-related,  bacteria,  nutrients,  ions,  solids, 
dissolved  trace  and  toxic  elements,  toxic  nonme- 
tals,  organics,  radionuclides,  pesticides,  and  pH 
were  correlated  with  energy  and  socioeconomic 
data  from  138  counties  in  New  England,  the 
Middle  Atlantic  states,  and  Ohio.  All  data  was 
aggregated  on  a  county  basis.  Some  of  the  conclu- 
sions reached  were:  (1)  counties  with  increased 
mineral  shipments  (coal  in  western  Pennsylvania 
and  Ohio)  have  waters  with  higher  levels  of  iron, 
Mn,  and  sulfate  and  lower  pH;  (2)  alkalinity,  solids, 
and  hardness  are  higher  in  counties  with  high 
levels  of  industrial  electric  consumption  and  more 
farming  acreage;  (3)  production  of  electricity  in  a 
county  does  not  significantly  affect  water  quality, 
(4)  water  with  higher  levels  of  specific  conduc- 
tance and  dissolved  ions  is  correlated  with  higher 
levels  of  industrial  electric  consumption  and  with 
higher  populations.  Factors  considered  in  the  anal- 
ysis were  population,  employment,  farm  acreage, 
value  added  in  farm  products,  value  added  in  man- 
ufacturing, total  income,  retail  sales,  mineral  ship- 
ments, electric  consumption  (industrial,  residential, 
and  commercial),  electric  production,  and  total 
energy  production.  (Cassar-FRC) 
W8 1-05  825 


WRC      STANDARD      FLOOD      FREQUENCY 
GUIDELINES, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field  2E. 

W81-05850 


REDUCING  HYDROLOGIC  PARAMETER  UN- 
CERTAINTY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W81-05851 
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PIPE  BEDDING  AND  BACKHLL, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 

and  Research  Center. 

A.  K.  Howard. 

Geotechnical  Branch  Training  Manual  No  7,  June, 

1981.  58  p,  20  Fig.  1  Tab.  1  Append. 


Descriptors:  'Pipelines,  'Pipes,  'Backfill,  Soil 
types,  Foundation  rocks.  Trenches,  Soil  density, 
Deformation,  Water  transport.  Design  criteria. 

This  manual  for  constructing  bedding  and  backfill 
for  buried  pipe  has  been  developed  because  of  the 
increasing  use  of  pipelines  rather  than  canals,  the 
use  of  larger  pipe,  the  availability  of  new  pipes  and 
materials,  and  problems  with  installations.  A 
buried  pipe  is  a  structure  that  incorporates  both  the 
properties  of  the  pipe  and  the  properties  of  the  soil 
surrounding  the  pipe.  The  installation  requirements 
include  the  right  type  of  soil  and  depend  on  the 
type  of  pipe  -  rigid  or  fiexible  -  the  diameter  of  the 
pipe,  and  the  special  case  of  PVC  pipe.  Specific 
installation  instructions  are  given  on  the  type  and 
distribution  of  soil,  including  the  foundation,  bed- 
ding and  backfill,  and  the  achieving  of  soil-pipe 
contact.  Correct  trench  dimensions  are  required 
for  each  type  of  pipe  and  depend  on  the  type  of 
soil.  Density  tests  are  conducted  to  ensure  correct 
soil  density.  Elongation  and  deflection  are  general- 
ly problems  of  flexible  pipes  and  allowable  net 
deflections  have  been  established.  Specific  instruc- 
tions are  given  for  the  installation  of  small  diame- 
ter pipes  (10  in  or  less)  and  PVC  pipes.  (Brambley- 
SRC) 
W8 1-05741 


LOCKS  AND  MECHANICAL  LIFTS:  STATE  OF 
THE  ART, 

J.  P.  Davis. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980,  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  419- 
441,  10  Fig,  6  Ref 

Descriptors:  'Locks,  'Waterways,  'Hydraulic 
design,  'Navigation,  Gates,  Design  criteria.  Hy- 
draulic valves.  Model  studies.  Water  conservation. 

Since  1978,  there  has  been  a  steady  progress  of 
improvements  in  design,  construction  and  oper- 
ation of  locks.  It  is  no  longer  necessary  to  perform 
model  tests  for  three  sizes  of  low  lift  sideport 
system  locks  provided  the  generalized  design 
curves  that  were  developed  in  the  consolidated 
model  testing  program  are  utilized.  The  bottom 
longitudinal  filling  system  has  been  proven  to  be 
superior  to  other  types  of  systems  for  intermediate 
lift  and  high  lift  locks.  Development  of  the  reverse 
tainter  valve  and  its  refinement  in  the  Holt  Lock 
design  studies  have  eliminated  most  lock  valve 
problems.  Better  lock  gates  have  been  developed. 
Great  improvements  in  electrical  and  mechanical 
equipment,  communications  equipment  and  operat- 
ing and  safety  equipment  have  been  accomplished 
since  1930.  European  lock  designs  generally  are  no 
better,  and  in  some  respects  are  not  as  good  as 
United  States  designs.  Lock  separation,  use  of 
impact  barriers  to  protect  lock  gates,  and  high  lift 
lock  filling  system  designs  from  Europe  are  worth- 
while developments.  The  principal  advantage  to 
mechanical  lifts  used  in  Europe  is  the  elimination 
of  the  need  for  lockage  water,  but  the  capacity  of  a 
mechanical  lift  is  much  less  than  a  conventional 
lock.  A  water  saving  basin  lock  can  reduce  lockage 
water  by  a  significant  percentage,  but  the  filling 
time  is  increased  by  50  to  100%.  (Moore-SRC) 
W81-05750 


LIFTABLE  AND  COLLAPSIBLE  BARRAGE, 

Pirelli  Furlanis-Applicazioni  Idrauliche  Agricole 

Gomma  S.p.A.,  Milan  (Italy).  (Assignee). 

B.  Borca,  and  F.  Calza. 

U.S.  Patent  No  4,229,1 19,  5  p,  3  Fig,  5  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  3,  p  1063.  October  21,  1980. 

Descriptors:  'Patents,  'Dams,  'Engineering  struc- 
tures, 'Water  control,  Water  level.  Canals,  'Porta- 
ble barrage. 

This  invention  relates  to  a  barrage,  artificial  dam 
or  sluice-gate  and  the  like  for  waterways  such  as 
canals,  rivers  which  can  be  raised  and  lowered.  It 
includes  a  flexible  and  inextensible  sheet  bonded 
water-tight  by  its  own  edges  to  the  bottom  and 
banks  of  the  waterway,  and  with  its  remaining 
edge  raised  some  distances  from  the  bottom.  It  is 
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characterized  by  a  system  of  cables  fixed  to  the 
banks  of  the  canal  upstream  of  the  barrage,  a 
system  of  ties  fixed  to  the  banks  of  the  canal 
downstream  of  the  barrage,  and  means  to  vary  the 
length  of  the  series  of  ties  fixed  to  the  banks  of  the 
canal  upstream  of  the  barrage.  The  object  is  to 
provide  a  barrage  which  when  lowered  does  not 
obstruct  the  waterway  in  which  it  is  positioned  and 
allows  full  and  accurate  control  of  the  level  of 
water  in  the  basin  upstream  of  the  barrage.  (Sinha- 
OEIS) 
W8 1-05785 


WELL-EFFICTENCY  PROJECT  YIELDS 
ENERGY-SAVING  DATA, 

F.  G.  Driscoll,  D.  T.  Hanson,  and  L.  Page. 
Johnson  Driller's  Journal,  Vol.  53.  No.  1,  p  11-22, 
1981.  4  Fig,  10  Tab. 

Descriptors:  'Irrigation  wells,  *Well  yield, 
•Energy,  Well  screens,  Well  development.  Well 
drilling.  Staples,  Minnesota,  Pumping  tests,  Trans- 
missivity.  Aquifers,  Drilling  fluids. 

This  paper,  fourth  in  a  series  on  a  well  efficiency 
project  at  Staples,  Minnesota,  demonstrates  that 
proper  design  and  construction  of  high  capacity 
wells  increases  efficiency  and  lowers  energy  costs. 
Factors  influencing  efficiency  of  these  high-yield 
irrigation  wells  are  drilling  mud  selection,  screen 
open  area,  screen  slot  configuration,  development, 
and  gravel  pack.  Tables  list  the  construction  details 
and  performance  of  10  experimental  wells,  some 
constructed  with  obvious,  common  faults  and  sme 
designed  for  maximum  performance.  Well  No.  5 
had  89%  efficiency,  as  defined  by  Mogg,  1968.  It 
has  a  screen  of  V-shaped  wire,  continuous  slot  304 
stainless  steel,  and  a  slot  size  of  0.075  inches, 
optimum  for  geologic  conditions.  The  slot  configu- 
ration allowed  excellent  access  to  the  formation 
and  good  fme  particle  removal.  The  screen  open 
area  was  38.9%.  Other  wells  in  the  field  ranged 
from  26  to  67%  efficiency.  A  table,  which  divided 
the  U.S.  into  nine  regions,  indicates  that  efficient 
well  designed  can  save  from  a  low  of  0.06  million 
BTUs  in  the  East  to  a  high  of  0.50  million  BTUs  in 
the  Southwest.  (Cassar-FRC) 
W81-05883 


RISK  ANALYSIS  FOR  HYDRAULIC  DESIGN, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
Y-K  Tung,  and  L.  W.  Mays. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  106, 
No  HY5,  p  893-913,  May,   1980.  4  Fig,  29  Ref 

Descriptors:  *Hydraulic  design,  'Risks,  'Math- 
ematical models.  Hydraulic  structures.  Economic 
aspects,  Safety,  Hydraulic  engineering. 

Models  which  can  be  used  to  integrate  several  of 
the  various  possible  types  of  uncertainties  in  order 
to  define  risk  and  reliability  for  hydraulic  struc- 
tures are  described.  These  static  and  dynamic  risk 
and  reliability  models  can  be  used  to  develop  risk- 
safety  relationships  for  various  return  periods  and 
expected  service  lives  that  can  be  used  in  design. 
Single  loading  applications  are  considered  by  static 
models,  while  dynamic  models  consider  repeated 
application  of  random  loadings  to  define  a  compos- 
ite risk.  The  models  are  applied  to  develop  safety- 
risk  curves  for  culvert  design.  Uncertainties  in 
hydraulic  structure  design  fall  into  four  classifica- 
tions: hydrologic,  hydraulic,  structural,  and  eco- 
nomic. These  models  address  all  four  types  of  risk, 
not  just  hydraulic  and  hydrologic.  The  use  of 
statistical  and  probability  models  cannot  circum- 
vent the  difficulties  in  hydraulic  design,  but  such 
probabilities  may  be  a  suitable  alternative  to  the 
conventional  form  of  expressing  engineering 
judgements.  (Small-FRC) 
W8 1-05897 


DAM-BREAK     WAVE    MODEL:     FORMULA- 
TION AND  VERIFICATION, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 

Coast  Hydroscience  Center. 

C-L.  Chen,  and  J.  T.  Armbruster. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY5,  p  747-767,  May,   1980.  7  Fig,  21  Ref 


Descriptors:  'Dam  failure,  'Flood  waves,  'Math- 
ematical models.  Flood  routing,  Computer  models. 
Shock  loads,  Flow  velocity.  Laurel  Run  Dam, 
Pennsylvania. 

Some  findings  and  accomplishments  are  presented 
in  the  field  verification  of  the  reconstructed  flood 
wave  resulting  from  the  failure  of  Laurel  Run 
Reservoir  Dam  near  Johnstown,  Pennsylvania. 
The  formulation  capabilities  and  limitations  of  the 
model  used  in  the  study  are  described.  A  one- 
dimensional  dam-break  flood  routing  model  was 
developed  which  incorporates  the  shock  equations 
with  characteristic  equations  used  to  solve  the  flow 
depths  and  velocities  at  the  advancing  shock  front. 
The  model  was  modified  by  introducing  the  stor- 
age width  in  the  equation  of  continuity  and  con- 
ceptual conveyance  width  in  the  equation  of 
motion.  This  overcomes  the  computational  diffi- 
culty at  the  narrow  dam  breach  and  at  any  location 
where  channel  geometry  changes  rapidly.  The 
Laurel  Run  Dam  flood  wave  was  simulated  and 
the  simulation  was  compared  with  field  data. 
There  was  close  agreement  between  observed  and 
computed  peak  stages,  which  suggests  that  the 
model  is  valid  for  routing  a  dam-break  flood  wave 
in  a  nonprismatic  channel.  (Small-FRC) 
W8 1-05903 


8B.  Hydraulics 


NAVIGATION  HYDRAULICS, 

L.  L.  Daggett. 

In:  National  Waterways  Roundtable  Proceedings, 
Norfolk,  Virginia,  April  22-24,  1980.  Army  Engi- 
neer Water  Resources  Support  Center,  Institute  for 
Water  Resources  Report  IWR-80-1,  1980.  p  407- 
418. 

Descriptors:  'Waterways,  'Navigation,  'Dams, 
'Locks,  'Hydraulic  design,  Sediments,  Channel 
improvement,  Channel  morphology.  Erosion,  Hy- 
droelectric plants,  Turbulence,  Hydraulic  engi- 
neering. 

The  hydraulic  engineering  aspects  of  navigation 
can  be  categorized  into  three  broad  areas:  locks 
and  dams;  channel  dimensions  and  alignment;  and 
channel  stability  and  development.  In  raising  or 
lowering  vessels  from  one  navigation  pool  to  the 
next,  locks  require  a  certain  amount  of  time  to 
service  a  vessel,  and  can  potentially  create  a  queu- 
ing situation  with  the  resulting  delays  to  traffic. 
The  time  required  to  service  vessels  is  largely 
dependent  on  the  hydraulic  characteristics  at  the 
lock,  both  in  the  channels  adjacent  to  the  lock  and 
of  the  lock  filling  and  emptying  system.  While  lock 
dimension  may  be  governed  by  factors  other  than 
hydraulics,  significant  physical  effects  influence 
the  locking  process  due  to  the  relative  size  of  the 
lock  and  the  vessel  entering  and  exiting  the  lock. 
Hydraulic  model  studies  have  been  used  extensive- 
ly in  modifying  and  designing  navigational  facili- 
ties and  have  proven  to  be  very  effective  in  deter- 
mining the  conditions  affecting  navigation.  Hydro- 
power  plants  can  seriously  affect  conditions  in  the 
lower  lock  approach  by  surges  and  currents  caused 
by  water  releases.  The  design  of  channels  must 
take  into  account  the  maneuvering  characteristics 
of  the  vessels  using  the  channel,  the  relative  dimen- 
sions of  the  vessels  and  channel,  the  human  ele- 
ment, the  alignment  of  the  banks,  currents,  the 
flow  field,  and  fluctuations  in  flow.  Most  water- 
ways are  located  in  natural  streams,  many  of  which 
carry  heavy  sediment  loads.  Such  streams  are 
highly  dynamic  in  nature  and  tend  to  meander  and 
migrate.  Shoaling  problems  affecting  channel 
width,  depth,  and  alignment  can  be  encountered  in 
any  stream  carrying  sediment,  and  concern  has 
developed  over  the  stability  of  channel  banks. 
(Moore-SRC) 
W8 1-05749 


CAVITATION  INDUCED  BY  TURBULENCE  IN 
STILLING  BASIN, 

University   of  Manchester   Inst,    of  Science   and 
Technology  (England).  Dept.  of  Civil  and  Struc- 
tural Engineering. 
R.  Narayanan. 


Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  106, 
No  HY4,  p  616-619,  April,   1980.  2  Fig,  6  Ref 

Descriptors:  'Stilling  basins,  'Turbulent  flow, 
'Cavitation,  Fluid  mechanics,  Flow,  Dam  design, 
Hydraulic  jump.  Velocity,  Froude  number. 

In  stilling  basins,  intense  turbulence  of  flows  can 
produce  conditions  favorable  to  cavitation.  If  the 
Froude  number  of  the  incoming  flow  is  large,  a 
free  hydraulic  jump  occurring  in  the  stilling  basin 
can  cause  spontaneous  cavitation.  Pressure  fluctu- 
ations in  high  velocity  flow  could  produce  condi- 
tions favorable  to  spontaneous  cavitation.  The  in- 
tensity of  pressure  is  measured  by  the  root  mean 
square  value.  When  the  sum  of  the  mean  and  the 
fluctuating  pressure  at  a  given  instant  is  close  to 
the  vapor  pressure  of  water  at  the  ambient  tem- 
perature, cavitation  can  be  expected.  The  design  of 
a  stilling  basin  at  very  high  Froude  numbers  should 
be  such  that  this  source  of  cavitation  is  limited. 
(Small-FRC) 
W8 1-05902 


FLOW  REGIME  IN  HELICAL  LONG-PATH 
EMITTERS, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Dept.  of 
Agricultural  Engineering. 
S.  Tal,  and  B.  Zur. 

Journal  of  the  Irrigation  and  Drainage  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  106,  No  IRl,  p  27-35.  March,  1980.  2 
Fig,  3  Tab,  12  Ref 

Descriptors:  'Helical  long-path  emitters,  'Flow 
characteristics,  'Irrigation  engineering,  Darcy- 
Weisbach  equation.  Friction  coefficient.  Drip  irri- 
gation. Pressure  distribution.  Velocity  distribution, 
Laminar  flow.  Hydraulics. 

The  Darcy-Weisbach  equation  combined  with  the 
Poiseville  friction  coefficient  failed  to  predict  the 
pressure  drop  and  mean  flow  velocities  in  helical 
long-path  emitters,  which  are  the  principal  parts  of 
drip  irrigation  system.  Water  flowing  through  a 
helical  flow  path  is  subjected  to  centrifugal  forces 
that  distort  the  symmetrical  axial  flow  velocity 
distribution,  resulting  in  a  maximal  axial  flow  ve- 
locity close  to  the  outer  wall  and  a  steep  radial 
velocity  gradient  near  that  wall.  Therefore,  the 
frictional  forces  in  the  helical  long-path  emitters 
are  significantly  larger  than  those  in  straight  long 
tubes.  Results  obtained  in  this  study  agreed  well 
with  functional  relationships  developed  for  helical 
tubes.  Laminar  flow  conditions  persisted  in  the 
helical  long-path  emitters  within  their  operational 
range  and  above  the  critical  Reynolds  value  for 
laminar  flow.  An  empirical  equation  for  computing 
the  pressure  drop  and  the  mean  flow  velocity  in 
helical  long-path  emitters  was  developed  and  suc- 
cessfully tested.  (Cassar-FRC) 
W8 1-05920 


MODEL  FOR  THE  OPTIMAL  PLANNING  OF 
STRUCTURAL  FLOOD  CONTROL  SYSTEMS, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  4A. 

W81-05952 


LINEAR  THEORY  METHODS  FOR  PIPE  NET- 
WORK ANALYSIS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Civil  Engineering. 

L.  T.  Isaacs,  and  K.  G.  Mills. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY7,  p  1 191-1201,  July,  1980.  10  Ref 

Descriptors:  'Pipe  flow,  'Steady  flow,  'Computer 
programs.  Pipes,  Pipelines,  Flow,  Pressure  head. 
Mathematical  studies.  Networks. 

A  linear  theory  method,  described  by  Wood  and 
Charles,  is  used  to  solve  for  pipe  flows.  The  pres- 
ent method,  based  on  the  same  theory,  is  used  to 
solve  for  junction  heads.  The  method  is  compared 
to  the  Newton-Raphson  method  and  the  Hardy 
Cross  method.  The  method  described  is  particular- 
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ly  useful  to  civil  engineers  who  wish  to  write  and 
run  their  own  programs  on  a  mini-computer.  The 
method  solves  for  the  unknown  heads  and  there- 
fore requires  fewer  equations  than  the  method  of 
Wood  and  Charles.  The  equations  can  be  solved  by 
the  SOR  method,  which  permits  the  efficient  use 
of  core  storage  space  and  eliminates  bandwidth 
restrictions.  The  final  solution  satisfies  the  continu- 
ity requirement  very  accurately,  and  any  errors 
may  be  interpreted  in  terms  of  pipe  friction  losses. 
Four  tests  of  the  method  are  described,  including 
one  performed  on  the  network  described  by  Wood 
and  Charles.  (Small-FRC) 
W8 1-06000 


8C.  Hydraulic  Machinery 


LOCKS  AND  MECHANICAL  LIFTS:  STATE  OF 
THE  ART, 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-05750 


ANATOMY  OF  A  SLUICE  GATE, 

Hunt  (Rodney)  Co.,  Orange,  MA. 
R.  W.  Henderson. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  95,  No  1,  p  36-47,  1981. 

Descriptors:  *Water  treatment  facilities,  'Sluice 
gates,  'Gates,  'Flow  control.  Slide  gates.  Hydrau- 
lic structures.  Dams,  Reservoirs,  History. 

The  modern  sluice  gate  had  a  predecessor  as  early 
as  4000  B.C.  in  the  Tigris  and  Euphrates  Valley. 
Since  then,  it  has  evolved  from  a  wooden  structure 
called  a  slide  gate  through  cast  iron  (later  with 
bronze  seatings).  The  basic  design,  a  frame  with 
movable  slide  or  disc  and  guides,  had  not  changed 
for  70  years  until  1952  when  a  resilient  seal  was 
installed  along  the  bottom  of  the  disc.  Sluice  gates, 
available  in  sizes  up  to  16  x  16  feet,  are  used  in 
dams  and  reservoirs,  water  treatment  plants,  and 
waste  water  treatment  plants  to  regulate  flow  and 
levels.  Problems  include  wear  in  the  actuators  and 
leakage.  A  newly  designed  gate,  suitable  for  water 
treatment  plants,  is  virtually  drop  tight,  a  third  of  a 
cup  per  minute  for  a  5  x  5  ft  gate.  Proper  mainte- 
nance of  sluice  gates  involves  removing  growths 
and  deposits  from  the  tongue  and  groove  area  and 
lubrication  of  moving  parts.  (Cassar-FRC) 
W8 1-05847 


8D.  Soil  Mechanics 


CLOSED-SYSTEM  FREEZING  OF  SOILS  IN 
LININGS  AND  EARTH  EMBANKMENT 
DAMS, 

Water  and   Power  Resources  Services,   Denver, 
CO.  Engineering  and  Research  Center. 
C.  W.  Jones. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PBS  1-240491, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Report  REC-ERC-8I-1,  March,  1981.  52  p,  36  Fig, 
23  Ref,  3  Append. 

Descriptors:  'Frost,  'Earth  dams,  'Banks,  'Soil 
density,  'Ice,  'Freezing,  Reservoirs,  Canals,  Lin- 
ings,  Soil   water,   Earthworks,   Soil   temperature. 

Closed-system  freezing  in  a  soil  is  a  condition  in 
which  no  source  of  water  is  available  during  the 
freezing  process  beyond  that  originally  in  the  voids 
of  the  soil  at  and  near  the  zone  of  freezing.  Closed- 
system  freezing  has  important  effects  on  some  soil 
structures,  particularly  in  irrigation  works  on  com- 
pacted soil  linings  for  canals  and  reservoirs  and  on 
earth  embankment  dams.  For  compacted  soil  canal 
linings,  laboratory  and  field  test  results  show  that 
under  certain  soil  and  temperature  conditions, 
freezing  decreases  soil  density  near  the  surface,  but 
increases  density  at  depth.  In  two  soil  linings,  the 
average  density  increased  slightly  during  a  20-year 
period.  It  is  possible  for  closed-system  freezing  to 
cause  the  formation  of  ice  on  the  underside  of  a 
plastic  membrane  lining  on  a  slope  which  could 
result  in  a  plane  of  slippage  as  the  ice  melts.  The 
closed-system  type  of  freezing  that  occurs  below 
the  surface  of  an  earth  embankment  when  con- 


struction is  halted  by  cold  weather  may  significant- 
ly affect  soil  moisture  and  density.  The  depth  to 
which  frost  penetrates  in  soil  with  resulting  frost 
action  is  determined  mainly  by  cumulative,  below- 
freezing  temperatures,  degree  of  shading,  snow  or 
other  surface  cover,  and  the  thermal  properties  of 
the  soil.  Closed-system  freezing  could  occur  in 
embankment  soil  in  contact  with  a  bedrock  abut- 
ment at  depths  below  those  in  the  embankment, 
which  might  produce  a  condition  conducive  to 
piping  of  the  soil.  In  certain  soil  and  climatic 
conditions,  closed-system  freezing  can  cause  soil 
shrinkage  and  the  formation  of  cracks  which  might 
be  detrimental  to  soil  barriers  for  retaining  water. 
(Moore-SRC) 
W8 1-05754 


GROUND       WATER       LEVEL       CONTROL 
SYSTEM, 

Fox  Pool  Corp.,  York,  PA.  (Assignee). 

For  primary  bibliographic  entry  see  Field  2F. 

W8 1-05797 


INSTRUMENTATION  AND  MONITORING  OF 
EXCAVATIONS, 

Parsons,  Brinckerhoff,  Quade  and  Douglas,  Inc., 
Boston,  MA. 

For  primary  bibliographic  entry  see  Field  7B. 
W8 1-05860 


8E.  Rock  Mechanics  and 
Geology 


CHALK  SLOPE  FAILURE  AT  GAINESVILLE 
LOCK,  ALABAMA, 

Corps  of  Engineers,  Mobile,  AL.  Mobile  District. 
J.  H.  Bryan. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists, Vol  18,  No  1,  p  55-69,  1981.  17  Fig,  2  Tab,  9 
Ref 

Descriptors:  'Excavations,  'Slope  stabilization, 
'Bock  slope  stability,  Locks,  'Gainesville  Lock, 
Alabama,  Tension,  Rock  mechanics.  Cracks, 
Stress,  Weathering,  Stability  analysis,  Hydrostatic 
pressure. 

The  Gainesville  Lock  on  the  Tombigbee  River, 
Alabama,  was  constructed  in  a  65  ft  deep  excava- 
tion in  30-35  ft  flood  plain  alluvium  overlying  the 
Mooreville  Chalk  Formation.  Although  similar  ex- 
cavations in  the  same  formation  have  been  stable 
for  30  years,  the  slope  on  the  Gainesville  project 
developed  tension  cracks  in  the  Chalk  within  a  few 
months  and  failed  in  two  places.  The  face  was 
stabilized  by  scaling  and  sloping  back  to  the  ten- 
sion crack.  Laboratory  tests  had  indicated  that  the 
original  excavation  was  stable  with  a  very  high 
safety  factor.  A  possible  mechanism  for  the  failure 
is  horizontal  stress  relief  followed  by  shrinkage 
cracking.  The  maximum  tensile  stress  occurred 
midway  along  the  berm,  where  a  shrinkage  crack 
occurred  as  the  siltstone  dried.  The  crack  gradual- 
ly deepened  and  the  slope  continued  its  move 
toward  the  excavation.  Ice  wedging  or  hydrostatic 
pressure  changed  the  stress  pattern,  causing  the 
crack  to  turn  toward  the  face.  Blocks  dropped  out 
near  the  toe.  Future  failures  in  the  Mooreville 
Chalk  may  be  prevented  by  using  a  critical  height 
of  10  feet,  keping  the  slopes  and  adjacent  areas 
moist  to  prevent  drying  and  shrinking,  using  a  3  to 
1  vertical  to  horizontal  inclined  slope,  and  retesting 
cores  after  they  have  been  weathered  for  a  few 
weeks.  (Cassar-FRC) 
W81-05861 


81.  Fisheries  Engineering 


nNANCIAL  FEASIBILITY  OF  HIGH  DENSI- 
TY OYSTER  CULTURE  IN  SALTMARSH 
PONDS  WITH  ARTinOALLY  PROLONGED 
TIDAL  FLOWS, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Resource 

Economics. 

For  primary  bibliographic  entry  see  Field  6B. 

W8 1-05868 


FEATURES  OF  SUCCESSFUL  SPAWNING 
SITE  DEVELOPMENT  FOR  BROOK  TROUT 
IN  WISCONSIN  PONDS, 

Wisconsin  Dept.  of  Natural  Resources,  Waupaca. 
R.  F.  Cariine. 

Transactions  of  the  American  Fisheries  Society, 
Vol  109,  No  4,  p  453-457,  July.  1980.  I  Fig,  1  Tab, 
1 1  Ref 

Descriptors:  'Trout,  'Ponds,  Fish,  Water  quality. 
Behavior,  Eggs,  Fish  eggs,  'Spawning,  'Fish  es- 
tablishment, 'Wisconsin,  Spawning  site  develop- 
ment. 

This  report  describes  initial  attempts  to  augment 
spawning  sites  for  brook  trout  in  spring-fed  kettle 
ponds,  northeast  Wisconsin.  The  method  used  for 
developing  spawning  areas  calls  for  measuring 
along  pond  shorelines  the  hydrostatic  head  and 
particle  size  of  mineral  soils  in  order  to  screen 
potential  development  sites.  Overburdens  of  organ- 
ic material  were  excavated  from  sites  with  appro- 
priate groundwater  characteristics  and  coarse  min- 
eral soils.  Brook  trout  constructed  redds  in  both 
natural  and  developed  sites  where  seepage  veloci- 
ties ranged  from  11.5  to  45.0  cm/hour  and  about 
45%  of  the  substrate,  by  weight,  averaged  less  than 
2  mm  in  diameter.  Because  the  hydrostatic  head  in 
excavated  and  natural  spawning  areas  was  similar, 
seepage  velocities,  and  hence  the  locations  of 
redds,  were  determined  by  substrate  permeability. 
Spawning-site  development  contributed  to  in- 
creased recruitment  of  juvenile  brook  trout  in  two 
of  three  study  ponds.  (Baker-FRC) 
W81-05910 


WATER  QUALITY  IN  STANDING-WATER 
PONDS  FOR  WINTER  PRODUCTION  OF 
RAINBOW  TROUT  IN  ALABAMA, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

C.  J.  Halverson,  J.  W.  Jensen,  and  C.  E.  Boyd. 

Transactions  of  the  American  Fisheries  Society, 

Vol  109,  No  3,  p  310-313.  May,  1980.  4  Tab,  12 

Ref 

Descriptors:  'Water  quality.  Standing  waters, 
'Ponds,  Lakes,  'Trout,  Fish,  'Fish  stocking.  Dis- 
solved oxygen,  Residual  oxygen,  'Alabama,  'Rain- 
bow trout.  Fish  production. 

Ponds  at  the  Auburn  University  Fisheries  Re- 
search Unit  were  stocked  with  rainbow  trout  at 
3,700,  6,200,  and  8,650  fish  per  hectare  on  Novem- 
ber 16,  1977.  Commercial,  floating  trout  feed  was 
used  to  feed  the  fish  daily.  The  average  net  pro- 
duction values,  in  order  of  increasing  stocking 
rates,  were  700,  1,130,  and  1,640  kg/hectare  at 
harvest  on  March  16,  1978.  Feed  conversion  values 
ranged  from  1.15  to  1.27.  The  winter  that  year  was 
cooler  than  normal,  and  water  temperatures  never 
exceeded  19C.  Feed  consumption  by  rainbow  trout 
was  reduced  at  water  temperatures  below  IOC. 
Other  water  quality  variables  were  within  desir- 
able ranges  for  rainbow  trout.  Concentrations  of 
dissolved  oxygen  (DO)  at  dawn  were  closely  cor- 
related with  water  temperatures.  Nighttime  dis- 
solved oxygen  budgets  for  ponds  indicated  that 
DO  dynamics  were  dominated  by  diffusion. 
(Baker-FRC) 
W81-05912 


THE  EFFECT  OF  MINERAL  ADDITIVES  IN 
FOOD  ON  BIOSYNTHETIC  PROCESSES  AND 
THE  GROWTH  OF  CARP, 

Akademiya  Nauk  URSR,  Kiev.  Inst.  Hidrobiolo- 

g'i- 

N.  Yu.  Yevtushenko. 

Hydrobiological  Journal,  Vol  16,  No  1,  p  40-43, 

1980.  2  Tab,  9  Ref 

Descriptors:  'Fish,  'Growth,  'Carp,  'Minerals, 
Copper,  Metals,  Trace  metals.  Zinc,  Manganese, 
Magnesium,  Nuclear  powerplants.  Nutrients,  Tem- 
perature effect,  Aquaculture,  'Thermal  water, 
Waste  heat. 

The  effect  of  feeding  a  range  of  mineral  additives 
in  artificial  granulated  feeds  on  biosynthetic  proc- 
esses and  on  the  growth  of  carp  reared  in  contain- 
ers in  heated  wastewater  from  thermal  power  sta- 
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tions  was  investigated.  The  mineral  additives  in- 
cluded magnesium  sulfate,  manganese,  zinc  and 
copper.  The  mineral  additives  appreciably  influ- 
enced the  rate  of  biosynthetic  processes  in  the 
body  of  fish  and  the  growth  rate.  This  increased 
growth  rate  was  accompanied  by  accelerated  bio- 
synthetic processes  in  the  hepatic  tissues  of  the 
carp,  as  evidenced  by  the  higher  radioactivity  of 
the  acid-soluble  organic  compounds.  Magnesium, 
manganese  and  zinc  sulfates  produced  an  increase 
in  the  rate  of  uptake  of  the  carbon  from  radiola- 
belled  sodium  acetate  into  the  organic  components 
of  the  bile.  Copper  ions  had  an  influence  on  the 
growth  rate  and  on  the  trend  of  metabolic  process- 
es. It  was  concluded  that  a  combination  of  these 
mineral  additives  affects  biosynthetic  processes  in 
the  liver  and  also  the  growth  of  carp  reared  in 
warm  waters.  (Baker-FRC) 
W81-05973 


10.  SCIENTIFIC  AND 
TECHNICAL  INFORMATION 

lOD.  Specialized  Information 
Center  Services 


OPERATIONAL  GUIDELINES  FOR  ASSIST- 
ANCE CENTERS  OF  THE  NATIONAL  WATER 
DATA  EXCHANGE, 

Geological  Survey,  Reston,  VA.  Water  Resources 

Div. 

M.  D.  Edwards,  and  G.  L.  Thompson. 

Geological  Survey  Open-fUe  report  80-1196,  1980. 

81  p,  2  Fig,  8  Append. 

Descriptors:  'Data  storage  and  retrieval,  *Data 
transmission,  'Information  exchange,  Hydrologic 
data,  Data  processing.  Publications,  Indexing, 
Training,  Information  retrieval,  'National  Water 
Data  Exchange(NAWDEX). 

The  National  Water  Data  Exchange  (NAWDES) 
is  a  nationwide  program  managed  by  the  U.S. 
Geological  Survey  to  assist  users  of  water  data  and 
water-related  data  in  identifying,  locating,  and  ac- 
quiring needed  data.  NAWDEX  services  are  avail- 
able through  a  program  office  located  in  the  Geo- 
logical Survey's  National  Center  in  Reston,  Va., 
and  a  network  of  assistance  centers  established  in 
45  States  and  in  Puerto  Rico  to  provide  local  and 
cnvenient  access  to  NAWDEX  facilities.  This 
manual  presents  operational  guidelines  for  the  op- 
eration of  these  assistance  centers  to  accomplish 
the  expeditious  flow  of  data  from  holder  to  user. 
These  guildlines  will  be  occasionally  modified  and 
supplemented  to  accomodate  new  concepts  and 
techniques  that  may  be  needed.  (USGS) 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a 
semimonthly  journal,  includes  abstracts  of 
current  and  earlier  pertinent  monographs,  journal 
articles,  reports,  and  other  publication  formats. 
These  documents  cover  water  resources  as  treated 
in  the  life,  physical,  and  social  sciences  and  the 
related  engineering  and  legal  aspects  of  the  charac- 
teristics, supply  condition,  conservation,  control, 
use,  or  management  of  water  resources.  Each 
abstract  includes  a  full  bibliographic  citation  and  a 
set  of  descriptors  which  are  listed  in  the  Water 
Resources  Thesaurus.  The  abstract  entries  are 
classified  into  10  fields  and  60  groups  similar  to  the 
water  resources  research  categories  established  by 
the  Committee  on  Water  Resources  Research  of  the 
then  Federal  Council  for  Science  and  Technology. 

Selected  Water  Resources  Abstracts  is  designed  to 
serve  the  scientific  and  technical  information  needs 
of  scientists,  engineers,  and  managers  as  one  of 


several  services  of  the  Office  of  Water  Research  and 
Technology.  The  cumlative  SWRA  file  from  1968  and 
montlhy  updates  are  available  also  in  magnetic  tape 
through  lease  from  NTIS. 

THE  OFFICE  OF  WATER  RESEARCH  AND 
TECHNOLOGY  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to 
enable  readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 
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1.  NATURE  OF  WATER 
lA.  Properties 

GEOTHERMAL      EVALUATION      OF      THE 
THRUST  ZONE  IN  SOUTHEASTERN  IDAHO, 

Idaho    Water   and    energy    Resources,    Research 

Inst.,  Moscow. 

For  primary  bibliographic  entry  see  Field  2F. 

W81-06053 

2.  WATER  CYCLE 
2A.  General 


HYDROGEOLOGIC  SETTING  OF  THE  GLA- 
aAL  LAKE  AGASSIZ  PEATLANDS,  NORTH- 
ERN MINNESOTA, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W8 1-06092 


ANALYSIS  OF  STREAM-AQUIFER  SYSTEM 
INTERRELATIONSHIPS  IN  THE  BIG  BLUE 
AND  LITTLE  BLUE  RIVER  BASINS  IN  GAGE 
AND  JEFFERSON  COUNTIES,  NEBRASKA, 

Geological  Survey,  Lincoln,  NE.  Water  Resources 

Div. 

M.  J.  Ellis. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-245870, 

Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

81-29,  1981.  49  p,  1 1  Fig,  4  Tab,  42  Ref 

Descriptors:  'Streams,  *Aquifers,  *Surface- 
groundwater  relations,  Aquifer  characteristics. 
Seepage,  Sites,  Drainage  area.  Flow  measurement, 
Geohydrology,  Water  level  fluctuations.  Stream- 
flow,  Data  collections,  'Nebraska,  Big  Blue  River, 
Little  Blue  River. 

Seepage  measurements  made  during  the  fall  of 
1978  at  21  sites  in  the  Big  Blue  River  basin  and  at 
35  sites  in  the  Little  Blue  River  basin  were  used  to 
determine  stream  gains  or  losses  in  20  drainage 
areas  in  the  Big  Blue  River  basin  and  31  drainage 
areas  in  the  Little  Blue  River  basin.  Analyses  of 
data  from  these  seepage  measurements  and  of 
available  hydrogeologic  data  indicate  that  the  most 
significant  ground-water  contributions  to  stream- 
flow  in  the  Big  Blue  and  Little  Blue  River  drain- 
age basins  in  Gage  and  Jefferson  Counties,  Nebr., 
occur  where  a  direct  hydraulic  connection  exists 
between  a  stream  and  buried  coarse-grained  depos- 
its of  Quaternary  age.  These  deposits  occur  in  two 
buried  bedrock  valleys  that  trend  east-northeaster- 
ly across  the  area.  The  largest  ground-water  con- 
tributions to  streamflow  in  the  Big  Blue  River 
occur  in  the  reaches  of  the  river  between  the 
mouth  of  Mud  Creek  and  the  dam  at  Blue  Springs 
(about  13  cubic  feet  per  second)  and  between  the 
mouth  of  Turkey  Creek  and  the  Beatrice  gaging 
station  (about  22  cubic  feet  per  second).  Ground- 
water contributions  to  streamflow  also  occur  in 
two  tributaries  of  the  Big  Blue  River;  Bear  Creek 
(4.39  cubic  feet  per  second)  and  Big  Indian  Creek 
(6.23  cubic  feet  per  second).  In  the  Little  Blue 
River  basin  the  largest  contributions  to  streamflow 
occur  between  the  mouths  of  Big  Sandy  Creeks 
(about  6.5  cubic  feet  per  second)  and  in  the  vicinity 
of  Fairbury  (about  16  cubic  feet  per  second).  A 
ground-water  contribution  to  streamflow  of  about 
6.5  cubic  feet  per  second  also  occurs  in  Rose 
Creek,  a  tributary  of  the  Little  Blue  River.  (USGS) 
W8 1-06097 


USE  OF  SATELLITE  PHOTOGRAPHY  IN 
STUDIES  OF  INLAND  WATER  BODIES  AND 
RIVER  MOUTHS, 

Akademiya  Nauk  USSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1-06292 


NUMERICAL  SOLUTION  OF  SOME  PROB- 
LEMS OF  TWO-DIMENSIONAL  UNSTEADY 
PERCOLATION, 

S.  T.  Rybakova. 

Water  Resources  (English  Translation),  Vol  7,  No 
3,  p  222-232,  May-June,  1980.  7  Fig,  6  Tab,  10  Ref. 
Translated  from  Vodnye  Resursy,  No  3,  p  72-86, 
May-June,  1980. 

Descriptors:  'Groundwater  level,  'Irrigation  ef- 
fects, 'Percolation,  Hydrotogic  models,  'Model 
studies,  Piezometric  head.  Recharge,  Aquifers,  Ar- 
tesian aquifers,  Computer  models.  Numerical  anal- 
ysis, Rivers,  Infiltration,  Irrigation  wells,  Uncon- 
fined  aquifers,  Confined  aquifers. 

The  dynamics  of  groundwater  levels  and  piezome- 
tric heads  during  exploitation  and  recharging  of 
aquifers  by  wells  in  the  presence  of  a  rise  in 
groundwater  level  created  by  reservoirs  and  canals 
and  under  infiltration  from  irrigation  water  are 
usually  predicted  by  solving  1-  or  2-dimensional 
problems  of  unsteady  percolation.  Three  problems 
were  solved  using  both  the  locally-one  dimensional 
scheme  (LOS)  and  the  modified  iterative  alternat- 
ing direction  implicit  method  (MIADI).  Example  1 
predicted  the  isolines  of  the  rise  of  groundwater 
levels  for  a  stretch  of  the  Itrysh  River.  The  two 
methods  produced  similar  results,  but  MIADI  re- 
quired more  computer  time.  Example  2  calculated 
isolines  of  the  depths  of  groundwater  levels  in  the 
area  of  the  planned  Ketovo  irrigation  system.  Simi- 
lar solutions  were  obtained  from  LOS  and  MIADI 
methods,  and  computer  time  was  the  same.  Exam- 
ple 3  concerned  the  groundwater  levels  and  heads 
in  the  Altai  territory,  where  irrigation  water  is 
supplied  by  pumping  sub-surface  waters  from  the 
artesian  horizon  from  two  wells.  Pumping  is  done 
only  for  90  days  during  the  growing  season.  The 
LOS  method  produced  distorted  results,  but  the 
MIADI  scheme,  which  permits  larger  time  steps, 
was  more  suitable  for  this  case,  a  problem  of 
unconfined-confined  flow  in  the  presence  of  wells. 
(Cassar-FRC) 
W8 1-06305 


THE  SWEDISH  CONIFEROUS  FOREST  PRO- 
JECT, 

Sveriges  Lantbruksuniversitet,  Uppsala. 

F.  Andersson. 

Ambio,  Vol  10,  No  2/3,  p  126-129,  1981.  5  Fig,  16 

Ref. 

Descriptors:  'Ecology,  'Forests,  Nutrients,  Math- 
ematical studies.  Ecosystems,  'Sweden,  Systems 
analysis,  Productivity,  Soil-water-plant  relation- 
ships. Trees,  Monitoring,  Acid  rain,  Evapotran- 
spiration.  Infiltration,  'Coniferous  forests. 

The  Swedish  Coniferous  Forest  Project 
(SWECON)  has  fostered  the  development  of  indi- 
vidual disciplines,  such  as  plant  ecophysiology  and 
soil  biology,  and  also  encouraged  interdisciplinary 
collaboration.  The  use  of  mathematics  has  allowed 
better  definitions  to  be  made  of  the  problems  and 
hypotheses,  and  has  influenced  the  design  of  ex- 
periments. The  basic  research  done  on  primary 
production,  especially  tree  growth,  can  serve  as  a 
basis  for  an  integration  of  cause  and  effect  produc- 
tion research  with  more  traditional  forest  produc- 
tion research.  It  is  hoped  that  in  time  it  will  be 
possible  to  develop  yield  tables  based  on  causal 
relationships.  Meteorological  information  as  well 
as  energy,  radiation,  and  water  budgets  is  now 
available  for  some  test  stands.  Water  models  cover- 
ing simulated  potential  and  actual  transpiration  and 
actual  evapotranspiration,  soil  water  content,  and 
simulated  infiltration  and  percolation  were  com- 
pared on  a  single  data  set.  The  work  on  nutrient 
cycling  and  nutrient  budgets,  as  well  as  that  on  soil 
processes,  provided  valuable  insight  into  environ- 
mental problems  such  as  the  effects  of  acid  deposi- 
tion. It  has  been  possible  to  establish  hydrogen  ion 
budgets  which  can  be  used  as  an  aid  in  comparing 
the  atmospheric  inputs  of  acid  with  the  acid  turn- 
over by  natural  processes  within  the  ecosystem. 
Inputs  of  nitrogen  compounds  in  polluted  rain 
were  similarly  studied.  (Baker-FRC) 
W81-06377 


2B.  Precipitation 


THE  HEAVY  CALIFORNIA  WINTER  RAINS 
OF  1979-80  AS  A  MANIFESTATION  OF  MA- 
CROSCALE  AIR/SEA  COUPLING, 

Scripps  Inst,  of  Oceanography,  La  JoUa,  CA. 
J.  Namias. 

In:  Proceedings  of  the  Fifth  Annual  Climate  Diag- 
nostics Workshop,  Seattle,  Washington,  October 
22-24,  1980,  National  Oceanic  and  Atmospheric 
Administration,  March,  1981,  p  15-50.  14  Fig. 

Descriptors:  'Weather  patterns,  'Rainfall,  'Water 
temperature,  'Weather  forecasting.  Seasonal  distri- 
bution, Coasts,  'California,  Precipitation,  Winter. 

Although  the  winter  of  1979-80  was  an  extreme 
period  in  terms  of  precipitation,  the  winters  of 
1977-78  and  1968-69  had  similar  characteristics, 
particularly  in  terms  of  sea  surface  temperature 
patterns.  These  patterns  involve  very  cold  water  in 
the  Central  Pacific  but  abnormally  warm  water 
extending  southwestward  from  California.  The 
anomalous  gradient  between  these  two  extensive 
water  masses  was  sharp  and  existed  perhaps  25-30 
degrees  westward  of  California.  The  heavy  rains 
are  frequently  associated  with,  and  probably 
caused  by  large-scale  interactions  between  the  east- 
ern Pacific  atmospheric  circulations  and  the  cou- 
pled sea  surface  temperatures.  The  gradient  of  sea 
surface  temperature  existed  for  several  months 
before  the  onset  of  the  winter  rains,  which  holds 
out  hope  for  longer  than  one  season  prediction  of 
atmospheric  climatic  anomalies.  However,  in  order 
for  the  resident  sea  surface  temperature  pattern  to 
influence  the  overlying  atmosphere,  proper  rein- 
forcement from  the  atmospheric  pattern  must 
occur.  Coupling  could  occur  mainly  during  late 
winter  when  westerlies  and  storm  tracks  are  nor- 
mally at  their  farthest  south  position.  (Moore-SRC) 
W81-06121 


APPLICATION  OF  NEAR  REAL-TIME  WATER 
BUDGETS  IN  MONITORING  CLIMATE-RE- 
LATED EVENTS, 

Atmospheric  Environment  Service,  Downsview 
(Ontario). 

P.  Y.  T.  Louie,  and  W.  I.  Pugsley. 
In:  Proceedings  of  the  Fifth  Annual  Climate  Diag- 
nostics Workshop,  Seattle,  Washington,  October 
22-24,  1980.  National  Oceanic  and  Atmospheric 
Administration,  March,  1981,  p  158-166.  9  Fig,  1 
Tab,  1  Ref 

Descriptors:  'Hydrologic  budget,  'Computer 
models,  'Soil  water,  'Snow,  Snow  storage.  Cli- 
mate, Precipitation,  Model  studies.  Flooding, 
Drought,  Water  storage,  Forest  fires.  Monitoring, 
Chmatic  data. 

It  is  possible  to  infer  from  the  basic  synoptic  obser- 
vations over  a  region,  answers  to  questions  on 
drought  situations,  soil  saturation,  and  flooding 
potential.  However,  by  integrating  the  basic  ob- 
served synoptic  fields  using  a  water  budget  con- 
cept, answers  to  such  questions  are  more  apparent 
and  they  can  be  provided  in  greater  detail.  A 
framework  is  described  in  which  near  real-time 
water  budgets  are  computed  on  a  national  scale  in 
Canada  using  minimum  synoptic  data  as  input.  The 
water  budget  model  chosen  for  this  application  is 
the  climatic  water  balance  technique  developed  by 
Thornthwaite  and  Mather  in  1955.  Its  input  re- 
quirements are  modest,  requiring  only  screen  tem- 
peratures, precipitation,  latitude  and  an  estimate  of 
the  soil  water  holding  capacity.  Because  snow  is  an 
important  variable  in  the  Canadian  climate,  a 
simple  snow  budget  routine  was  added  to  the 
model.  At  the  present  time,  225  Canadian  synoptic 
stations  are  being  processed.  There  are  plans  to 
include  100  U.S.  stations  in  the  future  to  provide 
continuity.  Two  components  which  have  been 
found  particularly  useful  for  identifying  and  moni- 
toring significant  climate-related  events  are  the 
snow  storage  and  the  soil  moisture  estimates.  By 
monitoring  the  week  to  week  change  in  the  snow 
storage  term,  it  is  possible  to  identify  potential 
flood  regions  and  assess  their  severity.  The  soil 
moisture  term,  because  it  simultaneously  accounts 
for  the  precipitation  and  antecedent  moisture  avail- 
ability and  the  evaporative  demand  of  the  atmos- 
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phere.  has  been  found  to  be  a  useful  indicator  of 
drought  and  forest  fires.  (Moore-SRC) 
W8 1-06 124 


ON  THE  INFLUENCE  OF  WARM  EQUATORI- 
AL CONDITIONS  IN  THE  CENTRAL  PACIFIC 
ON  CLIMATIC  PATTERNS  IN  THE  UNITED 
STATES:  1977-80, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA 
A.  V.  Douglas. 

In:  Proceedings  of  the  Fifth  Annual  Climate  Diag- 
nostics Workshop,  Seattle,  Washington,  October 
22-24,  1980,  National  Oceanic  and  Atmospheric 
Administration,  March,   1981,  p  239-250.   13  Fig. 

Descriptors:  'Precipitation,  'Water  temperature, 
•Weather  forecasting,  'Seasonal  distribution.  At- 
mospheric pressure.  Snow,  Rainfall,  Marine  cli- 
mates. Climatic  patterns.  United  States. 

Over  the  past  three  winters,  precipitation  in  the 
Southwest  has  averaged  up  to  300%  of  normal. 
Each  year  the  heavy  rains  and  mountain  snows 
began  in  January  and  lasted  into  March,  with  the 
strongest  departures  being  located  near  the  lower 
Colorado  River  valley.  The  average  700  mb  height 
departures  for  January  through  March  of  these 
years  indicate  that  the  eastern  North  Pacific  was 
characterized  by  strong  Iroughing,  An  examination 
of  satellite  film  loops  indicates  that  a  number  of 
heavy  precipitation  events  were  associated  with 
tropical  cloud  masses  moving  northeastward  from 
the  central  equatorial  Pacific,  Based  on  correlation 
analysis,  the  observed  fall  SST  (sea  surface  tem- 
perature) patterns  foreshadowed  abnormal  lower- 
ing of  700  mb  heights  in  the  eastern  North  Pacific: 
cold  central  Pacific  waters  in  the  fall  indicating 
below  normal  heights  in  winter  and  above  normal 
SST's  near  30  degrees  N/140  degrees  N  being 
indicative  of  below  normal  700  mb  heights  in  the 
subsequent  winter  months.  While  strong  interac- 
tion between  the  tropics  and  mid-latitudes  in  1976 
probably  resulted  in  the  initiation  of  the  current 
SST  pattern,  the  perpetuation  of  the  anomalous 
SST  pattern  appears  strongly  linked  to  events  in 
the  North  Pacific  during  the  winters  of  1978,  1979, 
and  1980.  (Moore-SRC) 
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LONG  RANGE  PRECIPITATION  FORECAST- 
ING WITH  A  NEW  UW  MODEL, 

Wisconsin  Univ. -Madison.  Center  for  Climatic  Re- 
search. 

J.  B.  Blechman,  and  R.  A.  Bryson. 
In:  Proceedings  of  the  Fifth  Annual  Climate  Diag- 
nostics Workshop,  Seattle,  Washington,  October 
22-24,  1980,  National  Oceanic  and  Atmospheric 
Administration,  March,  1981,  p  384-391.  6  Fig,  1 
Tab,  I  Ref 

Descriptors:  'Precipitation,  'Weather  forecasting, 
'Mathematical  models.  Model  studies.  Regression 
analysis.  Forecasting. 

The  current  version  of  the  University  of  Wisconsin 
long  range  forecast  model  is  denoted  UW  80  MK 
II.  For  1-year-ahead  forecasts,  UW  80  MK  II 
compiled  monthly  2X2  and  3X3  skill  scores.  These 
scores  are  based  on  equal  partitioning  of  the  data 
into  two  (2X2)  and  three  (3X3)  categories.  The 
model  outperformed  persistence  consistently.  8380 
forecasts  were  analyzed  (up  to  19  consecutive  in- 
dependent years  for  each  station)  and  aggregate 
yearly  skill  scores  were  .198  (2X2)  and  .050  (3X3). 
Based  on  a  binominal  distribution  of  forecast 
events,  confidence  that  skill  was  not  due  to  chance 
alone  was  greater  than  99.9%  for  both  of  these 
scores.  A  feature  missed  by  the  model  was  the 
heavy  precipitation  in  August  1980,  in  the  Great 
Lakes  area.  This  underscores  the  need  for  further 
improvement.  Two  possibilities  are  nonlinear, 
rather  than  linear  regression,  and  areal.  rather  than 
station  forecasts.  Nonlinear  regression  would  allow 
amplitudes  of  the  prediction  parameters  to  be  mod- 
eled. This  would  help  in  prediction  of  extremes 
and  should  improve  the  3X3  skill  scores.  Areal 
forecasts  would  allow  a  more  complete  geographi- 
cal coverage,  since  difficult  local  effects,  which 
sometimes  prevent  meaningful  station  forecasts, 
could  be  circumvented.  (Moore-SRC) 
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SEASONAL  VARIATION  OF  10-SQUARE- 
MILE  PROBABLE  MAXIMUM  PRECIPITA- 
TION ESTIMATES,  UNITED  STATES  EAST  OF 
THE  I05TH  MERIDIAN, 

National  Weather  Service,  Washington,  DC. 
F.  P  Ho,  and  J.  T.  Riedel. 

National  Oceanic  and  Atmospheric  Administration 
Hydrometeorological  Report  No  53,  April,  1980. 
95  p,  47  Fig,  6  Tab,  26  Ref 

Descriptors:  'Rainfall  distribution,  'Rainfall  inten- 
sity, 'Rainstorms,  'Seasonal  variation,  'Probable 
maximum  precipitation.  Projections,  Project  plan- 
ning, Hydrologic  maps,  Hydrologic  data. 

Estimates  of  the  upper  limit  to  rainfall  that  the 
atmosphere  can  produce  (probable  maximum  pre- 
cipitation (PMP))  are  given  for  6,  24,  and  72  hr 
durations  for  each  month  of  the  year  for  10  sq  mile 
areas.  The  rainfall  data  were  obtained  from  a 
number  of  data  sets  from  different  recording  and 
reporting  stations  within  the  U.S.  and  Canada. 
Development  of  PMP  for  each  month  consisted  of 
the  following  operations  on  selected  major  record 
storm  rainfalls:  moisture  maximization,  transposi- 
tion, and  envelopment.  When  PMP  values  for  6, 
24,  and  72  hr  are  plotted  on  linear  graph  paper  and 
joined  by  a  smooth  curve  through  the  point  of 
origin,  the  curve  adequately  defines  PMP  by  6-hr 
increments  to  72  hr.  Maps  showing  PMP  depths  at 
midmonth  for  6,  24,  and  72  hr  were  developed. 
They  may  be  used  for  planning  and  design  of  any 
present  or  proposed  hydrologic  structure  for  the 
United  States  east  of  the  105th  meridian.  The  PMP 
estimates  show  a  smooth  variation  with  duration, 
season,  and  location.  (Brambley-SRC) 
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A  METHODOLOGY  FOR  POINT-TO-AREA 
RAINFALL  FREQUENCY  RATIOS, 

National    Weather    Service,    Silver    Spring,    MD. 

Office  of  Hydrology. 

V.  A.  Myers,  and  R.  M.  Zehr. 

National  Oceanic  and  Atmospheric  Administration 

Technical  Report  NWS  24,  February  1980.  117  p, 

70  Fig,  22  Tab,  35  Ref,  9  Append. 

Descriptors:  'Rainfall,  'Depth-area-duration  anal- 
ysis, 'Areal  precipitation,  'Statistical  methods, 
Hydrologic  data.  Mathematical  studies.  Frequency 
analysis. 

A  new  procedure  is  developed  for  calculating 
fixed  depth-area  ratios  from  dense  networks  of 
recording  precipitation  gages.  These  ratios  are 
needed  to  reduce  published  point  precipitation  fre- 
quencies to  areal  values.  The  approach  is  to  fit 
surfaces  in  interstation  distance-precipitation  dura- 
tion space  to  the  first  and  second  moments  (mean 
and  standard  deviation)  of  annual  maximum  two- 
station  average  precipitation,  and  to  certain  other 
statistics  of  two-station  precipitation.  From  these 
statistics,  upper  and  lower  bounds  of  the  first  and 
second  moments  of  annual  maximum  true  areal 
average  precipitation  are  estimated  by  theory  de- 
veloped for  the  purpose.  The  positions  of  the  areal 
moments  between  these  bounds  are  then  set  by  a 
calibration  with  the  moments  of  a  limited  number 
of  annual  maximum  multistation  averages.  The  mo- 
ments of  the  areal  average  annual  maxima  thus 
synthesized  are  compared  with  the  moments  of 
single  station  annual  series  in  a  formula  derived 
from  Chow's  generalized  frequency  equation  to 
yield  depth-area  ratios.  The  frequency  factor  K 
corresponding  to  the  Gumbel  fitting  of  the  Fisher- 
Tippett  Type  I  distribution  is  used  at  this  step.  The 
method  is  illustrated  by  application  to  25  yrs  of 
precipitation  recorder  data  in  and  near  Chicago; 
depth-area  ratio  results  are  comparable  to  those 
from  previous  studies.  (Brambly-SRC) 
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COOPERATIVE  WEATHER  MODIFICATION 
PROGRAM, 

Texas  Dept.  of  Water  Resources,  Austin. 
J.  T.  Carr,  Jr. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division.  Proceedings  of  the  American 
Societv  of  Civil  Engineers.  Vol  107.  No.  WRI,  p 
97-104'.  March,  1981.  14  Ref. 


Descriptors:  'Weather  modification,  'Precipita- 
tion, 'Cloud  seeding.  Rainfall,  Clouds,  Meteoro- 
logical data  collection.  Research. 

The  High  Plains  Cooperative  Program  (HIPLEX), 
initiated  in  1973,  is  a  Federally  sponsored  research 
program  in  the  field  of  weather  modification.  A 
part  of  the  U.  S.  Department  of  Interior's  Project 
Skywater,  it  involves  three  experimental  sites  in 
the  plains  states  of  Texas,  Montana,  and  Kansas. 
The  objectives  of  the  Texas  HIPLEX  program  are 
development  of  precipitation  management  to  pro- 
duce additional  rainfall  on  the  Texas  plains,  specifi- 
cally, acquisition  of  data  on  cloud  and  precipitation 
climatology,  establishing  the  relationships  between 
large-scale  weather  conditions  and  storm  clouds, 
establishing  relationships  between  small-scale 
weather  conditions  and  cloud  development,  exam- 
ining cloud  properties  and  processes,  estimating 
precipitation  from  clouds  with  radar,  evaluating 
behavior  of  cloud  systems,  and  developing  better 
observation  and  measurement  methods.  As  yet,  the 
data  set  is  not  extensive  enough  to  give  statistical 
significance  to  results.  Meanwhile,  crop  response 
and  annual  rainfall  changes  must  be  used  to  evalu- 
ate the  HIPLEX  program.  (Cassar-FRC) 
W8 1-061 82 


2C.  Snow,  Ice,  and  Frost 


DIGITIZATION  OF  THE  NOAA/NESS  CONTI- 
NENTAL SNOW  COVER  DATA  BASE, 

National  Earth  Satellite  Service,  Washington,  DC. 
M.  Matson,  and  M.  S.  Varnadore. 
In:  Proceedings  of  the  Fifth  Annual  Climate  Diag- 
nostics Workshop,  Seattle,  Washington,  October 
22-24,  1980,  National  Oceanic  and  Atmospheric 
Administration,  March,  1981,  p  138-143.  4  Fig,  1 
Tab,  1  Ref 

Descriptors:  'Snow  surveys,  'Snow  cover, 
'Weather  data  collections,  'Climatic  data.  Maps, 
Data  storage  and  retrieval.  Satellite  technology. 
Northern  Hemisphere. 

The  Northern  Hemisphere  continental  snow  cover 
data  base,  although  not  a  climatology  by  strict 
definition,  is  being  incorporated  more  frequently 
into  climate  modeling  and  diagnostic  studies.  In  an 
effort  to  facilitate  this  integration,  the  continental 
snow  cover  data  base  from  1966-1980  is  being 
digitized,  using  a  NMC  I,  J  box  grid  overlay  on  a 
polar  stereographic  map.  Each  grid  box  is  desig- 
nated snow-covered  if  the  grid  box  has  50%  or 
more  snow  cover.  Since  latitude-longitude  infor- 
mation IS  also  provided  for  each  grid  box,  it  is 
possible  to  determine  the  true  earth  surface  area  of 
each  box  and  in  turn  the  snow-covered  area  of 
each  continent  or  a  region  of  the  continent.  Archi- 
val of  the  digitized  continental  snow  cover  data 
will  not  only  be  on  microfilm,  but  will  include 
punch  cards  and  computer  compatible  tape.  The 
archival  of  digital  continental  snow  cover  will 
continue  in  the  future,  providing  climate  research- 
ers with  a  format  for  analyzing  snow  cover  com- 
patible with  other  climate  data  bases.  (Moore- 
SRC) 
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THE  AIR  FORCE  OPERATIONAL  GLOBAL 
SNOW-ICE  DATA  SET  AS  A  POSSIBLE 
SOURCE  FOR  STUDIES  OF  SHORT-TER.M 
CLIMATE  FLUCTUATIONS, 

National  Weather  Service,  Washington,  DC.  Cli- 
mate Analysis  Center. 
P  F.  Clapp.  and  T.  H.  Carpenter. 
In:  Proceedings  of  the  Fifth  Annual  Climate  Diag- 
nostics Workshop,  Seattle,  Washington,  October 
22-24,  1980,  National  Oceanic  and  Atmospheric 
Administration,  March,  1981,  p  153-157.  3  Fig,  1 
Tab,  3  Ref 

Descriptors:  'Snow  cover,  'Climatic  data, 
'Weather  data  collections,  'Ice  cover.  Snow 
depth.  Satellite  technology. 

The  Air  Force  Global  Weather  Central  prepares 
an  automated,  operational  data  set  for  snow  and  ice 
cover  both  hemispheres,  available  in  a  5-year  ar- 
chive. 1976  to  date.  Snow  is  updated  each  day  and 
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ice,  each  week.  Snow  is  given  in  6  depth  catego- 
ries, from  less  than  2  inches  to  10  inches  or  more. 
The  snow  depths  are  based  on  surface-synoptic 
observations  aided  by  an  elaborate  snow-depth  cli- 
matology. Data  from  military  satellites  are  used 
only  to  eliminate  snow  from  those  sub-satellite 
gridpoints  where  the  surface  brightness  is  less  than 
a  prescribed  snow  threshold.  Approximately  2 
years  of  these  data  were  acquired  from  an  evalua- 
tion of  their  usefulness  in  monitoring  short-term 
climate  fluctuations.  To  date,  the  total  areas  of 
snow  and  ice  were  separately  computed  for  each 
10-degree  longitude  sector  in  the  Nothern  Hemi- 
sphere, from  November  1978  to  January  1980. 
Snow  areas  in  1979  were  considerably  smaller  than 
those  in  1978  in  Europe,  western  Asia,  and  central 
and  western  North  America;  and  higher  than  1978 
in  central  Asia.  This  finding  is  in  agreement  with 
other  studies.  The  annual  changes  in  ice  and  snow 
cover  from  1978-79  to  1979-80  for  the  months 
November,  December,  and  January  were  calculat- 
ed. The  signs  of  the  snow-cover  changes  computed 
from  the  Air  Force  data  agree  with  those  of 
NOAA-NESS  (with  the  exception  of  November) 
but  are  much  smaller.  (Moore-SRC) 
W81-06123 


ICING  RUNOFF  FROM  MOUNTAINS  OF  CEN- 
TRAL ASIA  AND  POSSIBILITIES  OF  ITS  REG- 
ULATION, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Geografii. 

A.  O.  Kemmerikh. 

Water  Resources  (English  Translation),  Vol  7,  No 

3,  p  210-214,  May/June,  1980.  13  Ref.  Translated 

from  Vodnye  Resursy,  No  3,  p  20-25,  May/June, 

1980. 


Snowmelt, 


Descriptors;  *Ice,  ♦Runoff,  *Permafrost,  Irrigat 
water,  Glaciohydrology,  Mountains,  Snowm 
Springs,  Rivers,  Ice  jams.  Water  resources  de\ 
opment.  Solar  radiation.  Cold  regions,  Asia. 

Icings,  ice  formations  characteristic  of  the  moun- 
tains of  Central  Asia,  are  associated  with  perma- 
frost. These  formations  are  widespread  2500  to 
4000  meters  above  sea  level  in  areas  of  very  low 
winter  temperatures  (-60C),  dry  air,  and  sparse 
snow.  Although  little  data  is  available  on  the  gen- 
esis of  icings,  four  main  types  may  be  distin- 
guished-glacial, river,  spring,  and  snowmelt.  Gla- 
cial icings,  fed  by  glacial,  snowmelt,  and  subperma- 
frost  waters,  may  reach  10-12  km  long,  hundreds 
of  meters  wide,  and  2-4  meters  thick  at  maximum 
development  in  March-April.  River  icings  are  pro- 
duced when  water,  impeded  by  ice  jams,  pene- 
trates cracks  and  forms  a  multilayer  stratum  of  ice. 
In  addition,  icings  occur  in  slopes  of  river  valleys 
and  on  the  surface  of  ice  cover.  A  typical  river 
icing  in  Tien  Shan  is  30  km  long,  400  meters  wide, 
and  1.0-1.5  meters  thick.  These  icings  generally 
melt  by  July  or  mid-August.  Spring  icings,  reach- 
ing a  length  of  10  km.  are  associated  with  the 
discharge  of  sub-  and  supra-permafrost  waters. 
Snowmelt  icings  of  radiation  origin  form  in  high 
mountain  zones  as  a  result  of  freezing  of  snow 
waters  collecting  in  depressions  at  the  foot  of 
southern  exposed  slopes.  The  largest  observed  was 
15,000  sq  meters.  Total  estimated  volume  of  icings 
in  the  high  mountain  belt  of  Central  Asia  is  4  cu 
km  of  almost  chemically  pure  water.  Normally  5- 
10%  of  the  annual  river  runoff  is  produced  by 
icings  in  this  area.  Artificial  icings  to  supply  irriga- 
tion water  and  facilitate  log  driving  have  been 
attempted  with  good  results  and  at  low  cost,  but 
further  study  on  icing  inventory,  genesis,  and  regu- 
lation is  necessary.  (Cassar-FRC) 
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GLACIAL  RUNOFF  TO  RIVERS  OF  CENTRAL 
ASIA  AND  POSSIBILITIES  OF  ITS  REGULA- 
TION, 

Akademiya  Nauk  SSSR.  Moscow.  Inst.  Geografii. 
A.  N.  Krenke. 

Water  Resources  (English  Translation),  Vol  7,  No 
3,  p  199-209,  May/June,  1980.  1  Fig,  7  Tab,  30  Ref 
Translated  from  Vodnye  Resursy,  No  3.  p  5-19, 
May/June,  1980. 

Descriptors;  *Glacial  runoff,  *Glaciers,  *Water  re- 
sources development.  *Melting,  Glaciohydrology, 
Water    supply    development.    Ice,    Firn,    Glacial 


lakes.  Lakes,  Artificial  precipitation.  Precipitation, 
Moraines,  Runoff,  Dams,  Solar  radiation.  Moun- 
tains, Ablation,  Avalanches,  Russia,  Asia. 

Final  data  of  the  Catalog  of  Glaciers  of  the  USSR 
show  that  17,950  sq  km  of  glaciers  exist  in  Central 
Asia;  3,590  sq  km  of  these  run  off  to  China.  Of  the 
total  volume  of  glaciers,  ice  constitutes  1350-1930 
cu  km  and  water,  1110-1580  cu  km  (lower  esti- 
mates by  Nye's  method  and  higher  estimates  by 
Grosval'd's  method).  Total  volume  of  glacial 
runoff  is  17.2  to  20.7  cu  km  per  year  (1.87  to  2.42 
cu  km  per  year  to  China).  Glacial  runoff  accounts 
for  up  to  40%  of  the  total  runoff  from  mountains 
during  the  ablation  season.  This  volume  is  about 
half  of  the  necessary  regulatory  volume  and  about 
20%  of  the  reservoir  volume  needed  for  obtaining 
such  regulation.  In  dry  years  the  glacial  runoff  is  a 
larger  proportion  of  river  flow,  19.5%,  vs  13.4%  in 
a  normal  year  and  9.5%  in  a  wet  year.  Increasing 
glacial  runoff  by  artificial  means  could  provide  up 
to  25-30%  of  total  runoff  in  a  dry  year.  Blackening 
the  glacier  surface  with  coal  dust  to  increase  melt- 
ing can  produce  an  additional  8.0-8.5  cu  km  per 
year  in  a  dry  year,  a  10-15%  increase  in  runoff 
from  the  mountains.  This  rate  would  lead  to  a 
disappearance  of  glaciation  in  200  years.  The  low 
yield  and  the  unknown  factors  in  melting  by  black- 
ening make  this  method  unsuitable  as  an  alternative 
or  major  supplement  for  large  scale  streamflow 
regulation  projects.  Other  possible  methods  of  reg- 
ulating glacier  melting  are;  induction  of  avalanches 
(1  cu  km  available  from  20,000  km  of  snow  fences), 
pumping  from  glacial  lakes  (potential  0.5  cu  km  in 
central  Asia),  wells  for  extracting  intraglacial 
water  (10  cu  km),  removing  moraines  at  ends  of 
tongues  (5  cu  km),  building  dams  in  the  region  of  a 
riegel  and  in  certain  rivers,  and  artificial  precipita- 
tion increase.  (Cassar-FRC) 
W81-06285 
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STREAMFLOW  CHARACTERISTICS  OF  THE 
HUDSON  BAY  AND  UPPER  MISSOURI 
RIVER  BASINS,  MONTANA,  THROUGH  1979, 

Geological  Survey,  Helena,  MT.  Water  Resources 

Div. 

R.  R.  Shields,  and  M.  K.  White. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB81-247199, 

Price  codes;  A07  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Resources  Investigations 

81-32,  August,  1981.  144  p,  1  Fig,  1  Ref 

Descriptors;  *  Streamflow,  *Flow  characteristics, 
♦Statistical  analysis.  Data  collections.  Gaging  sta- 
tions. Sites,  Drainage  area.  Flood  frequency.  Flow 
duration,  High  flow.  Low  flow,  *Montana, 
Hudson  Bay,  Upper  Missouri  River  basin,  Missouri 
River. 

Statistical  summaries  of  streamflow  data  for  select- 
ed gaging  stations  are  presented  in  this  report  to 
aid  in  appraising  the  hydrology  of  the  Hudson  Bay 
and  upper  Missouri  River  basins  in  Montana. 
Streamflow  records  are  presented  for  122  gaging 
stations  for  the  period  of  record  of  each  station. 
Streamflow-record  collection  in  the  Missouri 
River  basin  began  in  1890  at  Fort  Benton,  Mont. 
For  each  streamflow-gaging  station  selected  for 
this  report,  a  brief  description  is  given  for  station 
location,  drainage  area,  period  of  record,  revisions 
of  previously  published  records,  type  and  history 
of  gages,  regulation  and  diversions,  average  dis- 
charge, and  extremes  of  discharge.  These  data  are 
followed  by  tables  of  monthly  and  annual  mean 
discharge,  flood-frequency  data,  low-flow  and 
high-flow  frequency  data,  and  flow-duration  infor- 
mation. (USGS) 
W8 1-06090 


USER'S  GUIDE  FOR  A  GENERAL  PURPOSE 
DAM-BREAK  FLOOD  SIMULATION  MODEL 

(K-634), 

Geological  Survey,  NSTL  Station,  MS.  Water  Re- 
sources Div, 
L.  F.  Land. 

Available  from  the  National  Technical  Information 
Service,   Springfield,  VA  22161   as  PB81-225765, 


Streamflow  and  Runoff— Group  2E 

Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-116,  1981.  101  p,  4  Fig,  1  Tab,  9  Ref 

Descriptors;  'Dam  failure,  'Floods,  *Model  stud- 
ies, 'Mathematical  models,  *Flood  forecasting, 
Hydraulic  properties.  Hydrodynamics,  Continuity 
equation.  Momentum  equation.  Mannings  equa- 
tion. Flood  routing. 

An  existing  computer  program  for  simulating  dam- 
break  floods  for  forecast  purposes  has  been  modi- 
fied with  an  emphasis  on  general  purpose  applica- 
tions. The  original  model  was  formulated,  devel- 
oped and  documented  by  the  National  Weather 
Service.  This  model  is  based  on  the  complete  flow 
equations  and  uses  a  nonlinear  implicit  finite-differ- 
ence numerical  method.  The  first  phase  of  the 
simulation  routes  a  flood  wave  through  the  reser- 
voir and  computes  an  outflow  hydrograph  which 
is  the  sum  of  the  flow  through  the  dam's  structures 
and  the  gradually  developing  breach.  The  second 
phase  routes  this  outflow  hydrograph  through  the 
stream  which  may  be  nonprismatic  and  have  seg- 
ments with  subcritical  or  supercritical  flow.  The 
results  are  discharge  and  stage  hydrographs  at  the 
dam  as  well  as  all  of  the  computational  nodes  in 
the  channel.  From  these  hydrographs,  peak  dis- 
charge and  stage  profiles  are  tabulated.  (USGS) 
W8 1-06094 


MINIMUM  STREAM  POWER:  THEORY, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

C.  C.  S.  Song,  and  C.  T.  Yang. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY9,  p  1477-1487,  September,   1980.   18  Ref 

Descriptors;  'Streamflow,  'Sediment  transport. 
Mathematical  studies,  'Minimum  flow.  Maximum 
flow,  Flow,  Hydraulics,  Velocity,  Stream  power. 

The  hypothesis  of  minimum  stream  power  or  mini- 
mum unit  stream  power  is  reexamined  from  the 
theoretical  point  of  view  in  an  attempt  to  clarify  its 
meaning.  It  is  shown  that,  in  a  somewhat  restricted 
sense,  the  minimization  theory  is  equivalent  to  the 
variational  form  of  the  linearized  equations  of 
motion.  The  total  stream  power,  which  is  also 
equal  to  the  dissipation  integral,  can  be  derived 
from  the  variational  functional  of  the  linearized 
equations  of  motion.  Thus  the  theory,  under  some 
restrictions,  can  be  used  in  place  of  the  equations 
of  motion.  The  main  advantage  of  using  the  vari- 
ational or  the  minimization  approach  as  compared 
with  the  equations  of  motion  approach  is  that  the 
former  is  inherently  more  suitable  for  approximate 
and  numerical  solutions.  The  present  theory  is 
applicable  for  a  sediment-free  flow,  while  the 
theory  of  minimum  unit  stream  power  or  miiiimum 
stream  power  was  intended  mostly  for  sediment- 
carrying  rivers.  However,  both  are  believed  to  be 
special  cases  of  a  general  minimization  hypothesis 
proposed  in  this  paper.  (Baker-FRC) 
W8 1-06 173 


DIFFUSION-WAVE  FLOOD  ROUTING  IN 
CHANNEL  NETWORKS, 

Middle  East  Technical  Univ.,  Ankara  (Turkey). 

A.  O.  Akan,  and  B.  C.  Yen. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY6,  p  719-732,  June,  1981.  9  Fig,  1  Tab,  11 

Ref 

Descriptors;  'Flood  routing,  'Channel  flow.  Chan- 
nels, Routing,  Flood  channels.  Open  channels, 
'Model  studies.  Mathematical  models. 

A  nonlinear  diffusion  wave  model  for  flood  rout- 
ing in  dendritic-type  open-channel  networks  is  de- 
veloped and  presented.  Comparison  of  this  model 
with  dynamic  wave  and  nonlinear  kinematic  wave 
model  leads  to  three  major  conclusions.  First,  the 
proposed  diffusion-wave  model  can  satisfactorily 
simulate  the  mutual  backwater  effects  of  channels 
joining  at  a  junction.  Second,  the  proposed  model 
is  nearly  as  accurate  as  the  dynamic  wave  model, 
which  may  be  classified  among  the  most  sophisti- 
cated one-dimensional  routing  techniques  available 
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in  the  literature.  Third,  the  proposed  model  is 
faster  and  cheaper  in  computaton  than  a  kinematic 
wave  model,  which  may  be  considered  as  one  of 
the  simplest  hydraulic  routing  models  known. 
(Baker-FRC) 
W8 1-06 199 


RUN  HYDROGRAPHS  FOR  PREDICTION  OF 
FLOOD  HYDROGRAPHS, 

Stellenbach  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

L.  A.  V.  Hiemstra,  and  D.  M.  Francis. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY6,  p  759-775,  June,  1981.  7  Fig,  3  Tab,  13 

Ref. 

Descriptors:  *Flood  hydrograph,  *Mathematical 
studies,  Hydrographs,  'Flood  peak.  Maximum 
probable  floods,  *Flood  forecasting.  Flood  protec- 
tion, Flood  control,  Model  studies. 

Run  hydrograph  theory  is  developed  and  demon- 
strated for  application  on  fully-gaged  catchments. 
The  method  allows  for  the  synthesis  of  the  whole 
family  of  design  hydrographs  for  each  desired 
return  period.  It  is  suggested  that  a  few  members 
of  the  family  of  design  hydrographs  with  the  de- 
sired return  period  be  considered  in  practical  appli- 
cations instead  of  only  the  one  member  of  the 
family  with  the  highest  peak.  This  method  should 
be  especially  useful  in  flood  problems  where  the 
flood  volume  plays  a  part.  In  the  development  of 
the  theory,  hydrographs  were  analyzed  as  they 
occur  in  the  record.  Thus  the  sample  of  hydro- 
graphs  contains  many  composite  hydrographs. 
This  should  result  in  realistic  design  hydrographs 
for  practical  applications.  In  the  estimation  of  the 
necessary  parameters  it  is  demonstrated  that  a 
straightforward  procedure  can  be  to  calculate  the 
underlying  probability  distribution  parameters 
from  a  truncated  sample.  Truncation  may  be  useful 
to  emphasize  the  effect  of  the  larger  floods  on  the 
distribution  and  to  ignore  the  smaller  floods.  The 
run  hydrograph  technique  may  also  be  amenable 
for  extrapolation  to  ungaged  catchments.  (Baker- 
FRC) 
W8 1-06200 


MINIMUM  SPECIFIC  ENERGY  IN  COM- 
POUND OPEN  CHANNEL, 

Geological  Survey,  Atlanta,  GA. 

M.  E.  Blalock,  and  T.  W.  Sturm. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  107, 

No  HY6,  p  699-717,  June,  1981.  10  Fig,  2  Tab,  17 

Ref. 

Descriptors:  *Open-channel  flow,  *Froude 
number,  'Energy,  Open  channels.  Flow,  Model 
studies. 

An  analytical  formulation  of  a  compound-channel 
Froude  number  is  presented  which  correctly  iden- 
tifies the  occurrence  of  points  of  minimum  specific 
energy  for  flow  in  compound  open  channels.  The 
proposed  compound-channel  Froude  number  can 
be  used  in  conjunction  with  existing  computer 
programs  for  water-surface  profile  computation 
and  is  necessarily  limited  by  the  same  simplifying 
assumptions  that  are  associated  with  conventional- 
ly used  one-dimensional  equations  of  steady, 
gradually  varied  flow.  The  results  of  an  experimen- 
tal investigation  in  a  laboratory  flume  are  present- 
ed, demonstrating  the  existence  of  two  points  of 
minimum  specific  energy  and  identifying  these 
points  by  the  proposed  compound-channel  Froude 
number.  The  compound-channel  Froude  number  is 
appropriate  for  use  with  the  gradually  varied  flov\ 
equation  and  provides  the  proper  check  on  the 
flow  regime  when  used  in  conjunction  with  the 
standard  step  method  of  water-surface  profile  com- 
putation. For  some  compound-channel  geometries 
characterized  by  wide,  level  flood  plains,  two 
points  of  minimum  specific  energy  can  be  comput- 
ed for  certain  discharges.  (Baker-FRC) 
W8 1-06201 


MODELING  TRANSVERSE  MIXING  IN  NATU- 
RAL STREAMS, 


Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

Y.  L.  Lau,  and  B  G.  Krishnappan 
Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY2,  p  209-226,  February,  1981.  6  Fig,  2  Tab, 
13  Ref 

Descriptors:  'Mixing,  'Streams,  'Solute  transport. 
Model  studies,  Mathematical  models,  Natural 
streams.  Open-channel  flow,  Dye  dispersion.  Simu- 
lation. 

A  numerical  model  of  the  transverse  mixing  of  a 
neutrally  buoyant  solute  in  natural  channels  has 
been  developed  from  the  Yotsukura  and  Sayre 
(1976)  stream-tube  or  cumulative  discharge  con- 
cept. The  equation  can  easily  account  for  changes 
in  river  geometry  and  curvature.  A  field  test  with 
dye  tracers  verified  the  model's  validity  for  use  in 
natural  streams.  Simulations  of  the  dye  concentra- 
tion at  various  transects  downstream  from  the 
source  were  done,  using  different  assumptions  for 
the  factor  of  diffusion.  All  simulations  reproduced 
the  narrowing  and  widening  of  the  concentration 
profiles  very  well.  Best  results  are  obtained  by 
using  local  values  of  the  velocity,  depth,  and 
metric  coefficient  together  with  a  transverse  dis- 
persion coefficient  which  can  vary  in  the  down- 
stream direction.  An  analytical  solution  of  the 
model  equation  can  also  approximate  the  concen- 
tration profiles  as  they  change  along  the  reach. 
Published  data  on  transverse  dispersion  coefficients 
for  natural  streams  is  summarized  in  table  form. 
When  the  dimensionless  dispersion  coefficient  is 
plotted  against  the  width-depth  ratio,  all  but  two 
points  fall  on  one  curve.  (Cassar-FRC) 
W8 1-06203 


THE    RAINSTORM    WHICH    CAUSED    THE 
MORVI  DAM  DISASTER  IN  AUGUST  1979, 

Institute  of  Tropical  Meteorology,  Poona  (India). 
For  primary  bibliographic  entry  see  Field  8B. 
W8 1-06354 


STEADY  SOLUTION  FOR  RIVER  FLOW, 

University   Coll.    of  Swansea   (Wales).    Dept.    of 

Civil  Engineering. 

R.  F.  Allen. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY4,  p  608-61 1,  April,  1980.  2  Fig. 

Descriptors:  'Steady  flow,  'Rivers,  'Mathematical 
equations,  Flow,  Surges,  Equations. 

Steady  flow  over  a  simple  transition  is  considered, 
since  steady-state  solutions  form  the  basis  of  most 
practical  river-fiow  calculations.  Limits  are  deter- 
mined by  investigating  the  case  when  the  fiow 
over  the  step  is  critical.  Bernoulli's  equation  is 
used.  The  demands  of  a  steady-state  solution 
impose  limits  upon  some  parameters.  If  a  steady 
solution  is  not  possible,  a  surge  would  move  up- 
stream from  the  transition  and  establish  new  pa- 
rameters. This  would  lead  to  steady  fiow  over  the 
transition.  (Small-FRC) 
W8 1-06360 


FORECASTING  FOR  FLOODS  IN  THE  RIVER 
SEVERN  CATCHMENT, 

Severn-Trent  Water  Authority,  Malvern  (Eng- 
land). 

R.  A.  Bailey. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  35,  No  2,  p  168-178,  March,  1981.  7 
Fig,  2  Ref. 

Descriptors:  'Flood  forecasting,  River  Severn, 
Forecasting,  Weather  forecasting.  Rainfall-runoff 
relationships.  Runoff,  Rainfall.  Precipitation. 
Model  studies.  Flood  control.  Trent-Severn  Water- 
way. Great  Britain. 

The  close  teamwork  needed  between  hydrologists 
and  river  engineers  in  meeting  the  needs  for  flood 
forecasting  are  noted.  The  hydrologisi  preparing 
the  forecast  and  the  river  engineer  ready  to  deliver 
a  warning  must  be  aware  of  the  needs  of  the  people 
who  are  at  risk,  and  the  time  it  takes  the  police  or 


voluntary  wardens  to  pass  on  the  warning.  Fore- 
casts must  indicate  a  maximum  river  level  and  the 
time  that  it  will  occur.  In  small  catchment  areas 
the  time  between  rainfall  and  peak  flood  levels  is 
too  short  and  a  'burglar  alarm'  type  system  is 
worked  out  with  the  local  police  and  emergency 
personnel.  Some  river  level  and  rainfall  stations 
have  special  dial-out  devices  which  are  actuated  by 
a  pre-set  river  level  threshold  or  a  pre-set  rate  of 
rainfall  being  exceeded.  Flood  duty  officers  need 
to  know  their  catchments  and  keep  a  careful  check 
on  rainfall  and  river  conditions,  especially  when 
the  ground  is  saturated.  The  use  of  simple  flood 
routing  models  is  becoming  more  extensive.  In  its 
simplest  form  a  flood  model  will  calculate  tribu- 
tary inflows  from  levels  at  flow  measurement  sta- 
tions where  a  reliable  stage  discharge  relationship 
exists,  and  combine  these  various  tributary  inflows 
to  calculate  main  river  flood  flows.  Rainfall/runoff 
modeling  and  subcatchment  models  are  also  de- 
scribed. (Baker-FRC) 
W8 1-06382 


THE  ECOLOGY  OF  A  SMALL  CHALK 
STREAM  AND  ITS  RESPONSES  TO  DRYING 
DURING  DROUGHT  CONDITIONS, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

M.  Ladle,  and  J.  A.  B.  Bass. 

Archiv  fur  Hydrobiologie,  Vol  90,  No  4,  p  448- 

466,  1981.6Fig,  2Tab,  23Ref. 

Descriptors.  'Population  dynamics,  'Benthos, 
Limestone,  Streams,  Shallow  water,  'Drought, 
'Ecological  effects.  Water  shortage.  Water  stress, 
Moisture  stress,  Aquatic  life,  Benthic  fauna, 
Benthic  flora.  Aquatic  plants,  Aquatic  animals, 
Streamflow,  Flow  characteristics,  Fluctuations. 

The  study  is  an  attempt  to  synthesize  an  account  of 
the  flora  and  fauna  of  a  fifty  meter  section  of  a 
small  chalk  stream,  the  Waterston  Stream.  Infor- 
mation is  included  about  the  outputs  of  organic 
detritus  from  autochthonous  and  allochthonous 
sources.  The  effects  of  natural  fluctuations  in  the 
annual  discharge  regime  on  plant  growth  patterns 
are  considered.  The  influence  of  a  period  during 
which  the  stream  ceased  to  flow  on  the  composi- 
tion and  numerical  abundance  of  the  fauna  is  de- 
scribed. Apium  nodiflorum  gained  a  competitive 
advantage  over  Ranunculus  calcareus  due  to  dif- 
ferences in  tolerance  to  the  dry  conditions.  Stream 
invertebrate  communities  changed  a  great  deal  in 
the  course  of  the  study,  with  forms  such  as  Gam- 
marus  pulex  practically  eliminated  and  others,  such 
as  Ephemerella  ignita,  apparently  gaining  a  sub- 
stantial advantage.  Populations  of  species  with  a 
high  reproductive  potential,  such  as  Asellus  spp, 
recovered  rapidly  from  decreases  in  numbers 
caused  during  the  dry  period.  (Baker-FRC) 
W8 1-06395 
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GEOTHERMAL  EVALUATION  OF  THE 
THRUST  ZONE  IN  SOUTHEASTERN  IDAHO, 

Idaho    Water    and    energy    Resources,    Research 

Inst.,  Moscow. 

D.  R.  Ralston,  J.  L.  Arrigo,  J.  V.  Baglio,  Jr.,  L.  M. 

Coleman,  and  J.  M.  Hubbell. 

Research  Technical  Completion  Report  submitted 

to  Idaho  Department  of  Water  Resources,  April, 

1981.  1 10  p,  14  Fig,  12  Tab,  50  Ref 

Descriptors:  'Thermal  water.  'Test  wells,  Ther- 
mal pollution.  'Fault  springs.  'Groundwater, 
Thermal  conductivity.  Test  holes.  Stream  dis- 
charge. 'Geothermal  studies.  Hydrologic  data  col- 
lections. Thermal  stratification.  Water  tempera- 
ture. Groundwater  movement,  Geohydrology, 
Geothermal  resources.  Thrust  zone.  Idaho,  Wyo- 
ming. 

This  report  presents  the  initial  results  of  an  analysis 
of  thermal  and  non-thermal  ground  water  flow 
systems  based  on  hydrogeologic  and  hydrochemi- 
cal  data,  the  project's  objectives  were  to:  identify 
the  structural  framework  and  physical  characteris- 
tics of  the  thrust  belt:  inventory/analyze  thermal 
and    non-thermal   ground    water   discharges  con- 
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trolled  by  thrust-related  structural  features;  ana- 
lyze the  available  thermal  and  lithologic  data  from 
deep  test  holes  drilled  m  the  thrust  belt;  and  com- 
bine the  results  into  an  evaluation  of  the  hydrogeo- 
logic  controls  for  the  geothermal  system  under  the 
thrust  zone  area,  field  work  in  the  three  test  subar- 
eas  involved  locating,  measuring  and  sampling 
ground  water  discharges  that  appeared  to  be  con- 
trolled by  structural  features,  particularly  those 
associated  with  thrust  zones.  Water  samples  were 
analyzed  for  selected  chemical  constituents.  The 
physical  characteristics  in  the  Meade  thrust  block 
were  analyzed  for  fracturing  due  to  thrusting  ac- 
tivity. The  data  analysis  is  not  complete  but  some 
tentative  conclusions  have  been  reached.  Thermal 
discharges  are  located  along  structural  features 
with  the  hottest  water  issuing  from  deep  normal 
faults  (Cache  Valley  graben,  Wasatch  Front, 
Swan-Grand  Valley  graben).  Thermal  sprmgs  as- 
sociated with  faulting  in  the  Meade  subarea  have 
shallow  ground  water  flow  systems,  with  tempera- 
tures less  than  25  degrees,  the  hottest  discharges 
have  Na  and  CI  as  the  dominant  ions;  the  cooler 
discharges  have  Ca/Mg  and  HCO  dominant.  Tem- 
perature data  from  most  of  the  deep  wells  do  not 
show  a  high  geothermal  gradient;  however,  four 
wells  have  above-average  bottom  hole  tempera- 
tures indicating  a  possible  geothermal  system. 
(Atkins-Omniplan) 
W81-06053 

GROUND-WATER  AVAILABILITY  ON  THE 
KITSAP  PENINSULA,  WASHINGTON, 

Geological  Survey,  Tacoma,  WA.  Water  Re- 
sources Div. 

A.  J.  Hansen  Jr.,  and  E.  L.  Bolke. 
Available  from  the  OFSS,  USGS  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $9.00  m  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  80-1186  (WRI),  1980.  65  p,  23 
Fig,  3  Tab,  10  Ref. 

Descriptors:  *Groundwater  availability,  *Aquifer 
characteristics,  'Geology,  'Potential  water  supply, 
Water  resources  development,  Hydraulic  proper- 
ties. Water  yield.  Wells,  Well  data.  Groundwater 
recharge.  Pumping,  Withdrawal,  Water  level, 
Water  quality.  Saline  water  intrusion,  'Washing- 
ton, 'Kitsap  Peninsula(WA). 

Unconsolidated  deposits  on  the  Kitsap  Peninsula, 
Wash.,  are  of  glacial  and  interglacial  origin.  These 
deposits  were  divided  into  three  units  based  on 
lithology  and  hydraulic  properties.  Two  of  the 
three  units  are  composed  of  layers  of  sand  and 
gravel,  and  silt  and  clay.  The  third  unit  consists  of 
silt  and  clay  and  in  most  places  separates  the  other 
two  units.  Water-bearing  strata  in  the  upper  unit 
are  fairly  continuous  and  average  15  feet  in  thick- 
ness. The  lower  water-bearing  strata  are  not  be- 
lieved to  be  as  continuous  as  those  in  the  upper 
unit,  but  yield  larger  quantities  of  water  to  wells. 
The  silt-and-clay  unit  averages  70  feet  in  thickness, 
occurs  generally  near  sea  level,  and  is  not  known 
to  contain  major  water-bearing  deposits.  The  aver- 
age annual  ground-water  recharge  to  streams  on 
the  Kitsap  Peninsula  was  estimated  to  be  17  times 
the  1975  annual  ground-water  pumpage  for  the 
peninsula.  Some,  but  an  unknown  amount,  of  this 
water  is  available  for  increased  withdrawal  by 
wells.  Increased  withdrawals  cause  decreased 
streamflow.  declining  water  levels,  and  increased 
seawater  contamination.  There  appears  to  be  no 
widespread  seawater  contamination  of  wells  in  the 
study  area.  Local  areas  where  chloride  concentra- 
tions from  wells  exceed  25  milligrams  per  liter  are 
near  the  southern  part  of  the  Longbranch  Peninsu- 
la, Horsehead  Bay,  Point  Evans,  Sinclair  Inlet, 
Eagle  Harbor,  Fletcher  Bay,  the  northern  end  of 
Bainbridge  Island,  and  the  northern  tip  of  the 
Kitsap  Peninsula.  (USGS) 
W8 1-06069 


GROUND-WATER    CONDITIONS    IN    UTAH, 
SPRING  OF  1981, 

Geological   Survey,   Salt   Lake   City,   UT.   Water 

Resources  Div. 

L.  R.  Herbert. 

Utah   Division   of  Water   Resources  Cooperative 

Investigations  Report  Number  21.  1981.  75  p,  41 

Fig,  3  Tab,  2  Ref. 


Descriptors:  'Groundwater,  'Aquifers,  'With- 
drawal, 'Water-level  fluctuations.  Water  quality. 
Wells,  Water  use.  Water  supply,  Irrigation,  Geo- 
hydrology.  Water  table,  Potentiometric  level. 
Groundwater  recharge,  Hydrologic  data.  Precipi- 
tation, Surface-groundwater  relations.  Hydro- 
graphs,  Maps,  'Utah. 

This  is  the  eighteenth  in  a  series  of  annual  reports 
that  describe  groundwater  conditions  in  Utah.  The 
estimated  total  withdrawal  of  water  from  wells  in 
Utah  in   1980  was  about  762,000  acre-feet-about 
98,000  acre-feet  less  than  in  1979  and  44,000  acre- 
feet    less    than    the    average    annual    withdrawal 
during  1970-79.  The  decrease  in  withdrawal  was 
due  primarily  to  decreases  in  withdrawal  for  irriga- 
tion. Total  withdrawal  for  irrigation  in  1980  was 
about  494,000  acre-feet,  which  is  73,000  acre-feet 
less  than  reported  for  1979.  Withdrawal  for  public 
supply  was  143,000  acre-feet,  a  decrease  of  19,000 
acre-feet.  The  quantities  of  water  withdrawn  frotn 
wells  are  closely  related  to  local  climatic  condi- 
tions. Precipitation  in  1980  was  above  average  in 
most  of  Utah  (National  Oceanic  and  Atmospheric 
Administration,  1981).  Of  the  33  stations  for  which 
graphs    of   cumulative    departure    from    average 
annual  precipitation  are  included  in  this  report,  1 
had  below-average  precipitation  in  1980.  This  con- 
tributed most  significantly  to  decreased  withdraw- 
als  from  wells  during   1980.   The  above-average 
precipitation  in  most  parts  of  the  State  during  1980 
resulted  in  increased  water  supplies,  recharge  of 
ground  water,  and  water  for  reservoirs  as  well  as 
decreased  withdrawals  from  wells.  This  in  turn 
resulted  in  a  general  rise  of  ground-water  levels  in 
many  parts  of  the  State  from  spring  of  1980  to 
spring  of  1981.  Notable  exceptions  where  declines 
occurred  were  in  areas  where  local  above-average 
runoff  contributed  greatly  to  the  recharge  of  the 
ground-water  reservoir  in  the  spring  of  1980  but 
was  not   a   factor   in   the  spring   of   1981.   Also, 
declines   occurred    in   some   areas   of  late-season 
withdrawals.   The  total   number  of  wells  drilled 
during  1980,  as  indicated  by  well-drillers  reports 
filed  with  the  Utah  Division  of  Water  Rights,  was 
about  2  percent  more  than  reported  for  1979.  The 
number  of  those  wells  6  inches  or  more  in  diameter 
drilled  for  public  supply,  irrigation,  and  industrial 
use  was  about   18  percent  less  than  reported  for 
1979.  (USGS) 
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GROUND  WATER  IN  THE  CARBONATE 
ROCKS  OF  THE  FRANKLIN  AREA,  TENNES- 
SEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

A.  Zurawski,  and  C.  R.  Burchett. 
Geological     Survey     Open-File     Report     80-410 
(WRI),  1980.  37  p,  21  Fig,  10  Tab,  6  Ref. 

Descriptors:  'Groundwater,  'Carbonate  rocks. 
Aquifers,  'Aquifer  characteristics.  Geology,  Lime- 
stone, Groundwater  movement.  Drilling,  Test 
wells,  Water  yield.  Water  level.  Pumping,  Draw- 
down, Water  quality,  Surface-groundwater  rela- 
tions, 'Tennessee,  'Franklin  area(Tenn). 

A  study  of  ground  water  in  the  Franklin  area, 
Tennessee,  was  undertaken  to  fill  a  growing  need 
for  information  on  ground-water  occurrence  in  the 
carbonate  rocks  of  central  Tennessee.  Fifteen  drill- 
ing sites  were  selected  that  had  one  or  more  of  the 
following  characteristics:  medium-  to  thick-bedded 
limestones  within  200  feet  of  land  surface,  structur- 
al lows,  significant  streamflow  gains  and  losses, 
elongated  sinkholes,  straight  stream  reaches,  linear 
features  or  other  surface  indications  of  solution 
cavities  at  depth.  The  15  test  wells  produced  from 
less  than  1  to  about  600  gallons  per  minute  and  had 
an  average  yield  of  68  gallons  per  minute,  meas- 
ured while  pumping  the  wells  with  compressed  air. 
The  average  driller-reported  yield  for  the  area  is 
five  gallons  per  minute.  Specific  capacities  for  the 
four  highest  yielding  wells  ranged  from  0.6  to  357 
gallons  per  minute  per  foot  of  drawdown  after  8 
hours  of  pumping  at  rates  ranging  from  70  to  225 
gallons  per  minute.  Additional  drilling  at  two  sites 
revealed  extensive  solution  openings.  At  one  site, 
drawdown  in  five  observation  wells  did  not  exceed 
8.5  feet  during  48  hours  of  pumping  at  an  average 
rate  of  502  gallons  per  minute.  Raw  water  in  the 


test  wells  meets  most  drinking-water  standards  and 
is  of  rather  uniform  quality  from  well  to  well  and 
throughout  the  year.  (USGS) 
W8 1-06072 


COMPLETION  AND  TESTING  OF  MADISON 
LIMESTONE  TEST  WELL  3,  NW1/4SE1/4  SEC. 
35,  T.  2  N.,  R.  27  E.,  YELLOWSTONE  COUNTY, 
MONTANA, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

R.  K.  Blankennagel,  L.  W.  Howells,  and  W.  R. 
Miller.  ^  ^ 

Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,  Denver,  CO  80225,  Price:  $12.50  in  paper 
copy,  $3.50  in  microfiche.  Geological  Survey 
Open-File  Report  81-528,  1981.  91  p,  16  Fig,  15 
Tab,  10  Ref. 

Descriptors:  'Aquifer  testing,  'Groundwater  po- 
tential, 'Water  quality,  'Borehole  geophysics. 
Pressure  head,  Hydrologic  data,  Radioactive  well 
logging.  Chemical  analysis,  Limestone,  Water 
yield  improvement,  'Montana,  Yellowstone 
County,  Madison  limestone,  Northern  Great 
Plains. 

Selected  intervals  in  the  lower  and  upper  parts  of 
the  Mission  Canyon  Limestone  of  Mississippian 
age,  and  the  Amsden  Formation  and  Tensleep 
Sandstone  of  Pennsylvanian  age,  containing  water 
with  dissolved-solids  concentrations  of  3,000  milli- 
grams per  liter  or  less,  were  perforated  through  7- 
inch  casing  that  was  cemented  to  the  wells  of  the 
borehole.  Total  flow  from  all  perforated  intervals 
after  development  of  each  interval  by  swabbing 
and  flowing  was  125  gallons  per  minute.  Total 
flow  increased  to  2,900  gallons  per  minute  after 
acidizing  and  fracturing  each  unit  through  perfora- 
tions. Radioactive  tracer  surveys  indicate  about  65 
percent  of  the  flow  was  from  perforations  in  the 
upper  part  of  the  Mission  Canyon  Limestone. 
Based  on  analysis  of  data  from  a  step-drawdown 
test,  the  values  of  transmissivity  and  coefficient  of 
storage  considered  as  most  reasonable  are  38,000 
gallons  per  day  per  foot  and  0.00002  respectively. 
Maximum  temperature  of  water,  measured  at  land 
surface,  was  56.6  degrees  Celsius.  (USGS) 
W8 1-06073 

HYDROGEOLOGIC  SETTING  OF  THE  GLA- 
CIAL LAKE  AGASSIZ  PEATLANDS,  NORTH- 
ERN MINNESOTA, 

Geological    Survey,    St.    Paul,    MN.    Water    Re- 
sources Div. 
D.  I.  Siegel. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-249328, 
Price  codes;  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-24,  July,  1981.  30  p,  37  Ref 

Descriptors:  'Geohydrology,  'Peat,  'Water  qual- 
ity, 'Water  pollution  effects.  Bogs,  Groundwater 
movement.  Test  holes.  Water  table,  Surface- 
groundwater  relations.  Hydraulic  models,  'Minne- 
sota, Glacial  Lake  Agassiz  Peatlands. 

Seven  test  holes  drilled  in  the  Glacial  Lake  Agassiz 
Peatlands  indicate  that  the  thickness  of  surficial 
materials  along  a  north-south  traverse  parallel  to 
Minnesota  Highway  72  ranges  from  163  feet  near 
Blackduck,  Minn.,  to  57  feet  about  3  miles  south  of 
Upper  Red  Lake.  Lenses  of  sand  and  gravel  occur 
immediately  above  bedrock  on  the  Itasca  moraine 
and  are  interbedded  with  lake  clay  and  till  under 
the  peatlands.  Vertical  head  gradients  measured  in 
a  piezometer  nest  near  Blackduck  on  the  moraine 
are  downward,  indicative  of  recharge  to  the  re- 
gional ground-water-flow  system.  Vertical  head 
gradients  are  upward  in  a  piezometer  nest  on  a 
sand  beach  ridge  in  the  peatlands  12  miles  north  of 
Upper  Red  Lake.  Numerical  sectional  models  indi- 
cate that  this  discharge  probably  comes  from  local 
flow  systems  recharged  from  ground-water 
mounds  located  under  large  raised  bogs.  (USGS) 
W8 1-06092 


THE    SURFICIAL    AQUIFER    IN    EAST-CEN- 
TRAL ST.  JOHNS  COUNTY,  FLORIDA, 


Field  2— WATER  CYCLE 
Group  2F — Groundwater 


I 


Geological   Survey,  Tallahassee,   FL.   Water  Re- 
sources Div. 
E.  C.  Hayes. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-239477. 
Price  codes.  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-14,  1981.  19  p,  4  Fig,  4  Tab,  27  Ref. 

Descriptors:  'Aquifers,  'Groundwater,  'Wells, 
'Water  supply,  Water  quality.  Geologic  units, 
Transmissivity,  Test  wells.  Water  yield,  Water 
sampling.  Data  collections,  'Florida,  St.  Johns 
County. 

The  surficial  aquifer,  a  composite  of  confined  and 
unconfined  water-bearing  zones  overlying  the 
Miocene  Hawthorn  Formation,  is  an  important 
source  of  water  in  St.  Johns  County,  Fla.  The 
water  from  wells  open  to  the  surficial  aquifer  gen- 
erally meets  quality  standards  recommended  by 
the  U.S.  Environmental  Protection  Agency  for 
public  water  supplies,  except  for  concentrations  of 
iron  that  for  most  wells  are  substantially  greater 
than  the  recommended  limit  of  0.3  milligrams  per 
liter.  Data  from  12  test  wells  drilled  to  the  top  of 
the  Hawthorn  formation,  about  100  feet  below 
land  surface,  indicate  that  the  productive  zones 
and  confining  beds  in  the  surficial  aquifer  are  dis- 
continuous. Test  well  yields  from  individual  zones 
range  from  less  than  1  to  42  gallons  per  minute 
from  depths  between  20  and  100  feet  below  land 
surface.  The  most  productive  zones  were  generally 
found  in  the  Tillman  Ridge  area,  about  10  square 
miles  in  the  west-central  part  of  the  area  of  investi- 
gation. Analysis  of  an  aquifer  test  on  a  well  in  the 
Tillman  Ridge  area  indicates  a  transmissivity  of 
about  6,500  to  7,000  feet  squared  per  day.  The  best 
local  source  of  good  quality  water  for  develop- 
ment of  a  relatively  large  water  supply  is  in  the 
vicinity  of  Tillman  Ridge.  (USGS) 
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MAP  SHOWING  THE  POTENTIOMETRIC 
SURFACE  OF  THE  MAGOTHY  AQUIFER  IN 
SOUTHERN  MARYLAND,  SEPTEMBER  1979, 

Geological  Survey,  Annapolis,  MD.  Water  Re- 
sources Div. 

F.  K.  Mack,  J.  C.  Wheeler,  and  S.  E.  Curtin. 
Available  from  the  OFSS,  USGS,  Box  25425,  Fed. 
Ctr.,   Denver,   CO   80225,   Price:   $1.00  in   paper 
copy,    $3.50    in    microfiche.    Geological    Survey 
Open-File,  Map,  80-959,  1980.  1  Sheet. 

Descriptors:  'Maps,  'Potentiometric  level, 
'Aquifers,  'Groundwater,  Water  level.  Observa- 
tion wells.  Coastal  Plains,  'Maryland,  Southern 
Maryland,  Magothy  aquifer. 

This  map  is  based  on  measurements  made  on  a 
network  of  77  observation  wells  in  southern  Mary- 
land, Highest  levels  of  the  potentiometric  surface, 
63  to  67  feet  above  sea  level,  were  measured  near 
the  outcrop  or  subcrop  of  the  aquifer  in  topo- 
graphically high  areas  of  Anne  Arundel  and  Prince 
Georges  Counties.  The  surface  slopes  to  the  south- 
east to  about  5  feet  above  sea  level  along  much  of 
the  western  shore  of  the  Chesapeake  Bay.  Four 
separate,  distinct,  and  extensive  cones  of  depres- 
sion have  developed  in  the  surface  around  the  well 
fields  of  the  city  of  Annapolis,  Broadneck,  town  of 
Waldorf  and  Chalk  Point.  Several  square  miles  of 
each  cone  are  below  sea  level  and  in  localized 
areas  at  Chalk  Point  and  Waldorf,  the  surface  is  40 
to  50  feet  below  sea  level.  The  network  of  wells 
was  developed  as  part  of  the  cooperative  program 
between  the  U.S.  Geological  Survey,  the  Mary- 
land Geological  Survey,  and  the  Maryland  Energy 
and  Coastal  Zone  Administration.  (USGS) 
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HYDROLOGIC  EFFECTS  OF  STRESS-RELIEF 
FRACTURING  IN  AN  APPALACHIAN 
VALLEY, 

Geological  Survey,  Charleston,  WV.  Water  Re- 
sources Div. 

G.  G.  Wyrick,  and  J.  W.  Borchers. 
Available  from  Supt.  of  Documents,  GPO.  Wash- 
ington. DC  20402,  Price.  $4.50.  Geological  Survey 
Water-Supply  Paper  2177.  1981.  51  p.  20  Fig.  52 
Ref 


Descriptors:  'Geologic  fractures,  'Permeability, 
Aquifers,  'Aquifer  characteristics.  Geologic  con- 
trol. Groundwater  barriers.  Groundwater  move- 
ment. Wells,  Pumping  tests.  Geophysics,  Surface- 
groundwater  relations,  'West  Virginia,  Appala- 
chian Plateaus,  Stress-relief  fracturing. 

A  hydrologic  study  at  Twin  Falls  State  Park, 
Wyoming  County,  W.  Va.,  was  made  to  determine 
how  fracture  systems  affect  the  occurrence  and 
movement  of  ground  water  in  a  typical  valley  of 
the  Appalachian  Plateaus  Physiographic  Province. 
Twin  Falls  was  selected  because  it  is  generally 
unaffected  by  factors  that  would  complicate  an 
analysis  of  the  data.  The  study  area  was  the  Black 
Fork  Valley  at  Twin  Falls.  The  valley  is  about  3 
miles  long  and  400  to  600  feet  wide  and  is  cut  into 
massive  sandstone  units  interbedded  with  thin  coal 
and  shale  beds.  Two  sites  were  selected  for  test 
drilling,  pumping  tests,  and  geophysical  studies.  At 
both  sites,  ground  water  occurs  mainly  in  horizon- 
tal bedding-plane  fractures  under  the  valley  floor 
and  in  nearly  vertical  and  horizontal  slump  frac- 
tures along  the  valley  wall.  The  aquifer  is  under 
confined  conditions  under  the  valley  floor  and 
unconfined  conditions  along  the  valley  wall. 
Drawdown  from  pumping  near  the  center  of  the 
valley  affected  water  levels  at  both  sites,  indicating 
a  hydrologic  connection  from  the  upper  to  the 
lower  end  of  the  valley.  Stream  gain-and-loss  stud- 
ies show  that  ground  water  discharges  to  the 
stream  from  horizontal  fractures  beneath  Black 
Fork  Falls,  near  the  mouth  of  Black  Fork.  The 
fracture  systems  that  constitute  most  of  the  trans- 
missive  part  of  the  aquifer  at  Twin  Falls  are  like 
those  described  as  being  formed  from  stress  relief 
As  stress-relief  fractures  have  been  described  in 
other  valleys  of  the  Appalachian  Plateaus,  the 
same  aquifer  conditions  may  exist  in  those  valleys. 
(USGS) 
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EFFECT  OF  WELL  EXPLOITATION  OF  THE 
UPPER  JURASSIC  AQUIFER  ON  SEISMICITY 
OF  THE  CRIMEA, 

Odessa  State  Univ.  (USSR). 

E.  S.  Shtengelov. 

Water  Resources  (English  Translation),  Vol  7,  No 

2.  p  132-139,  March/April,  1980.  6  Fig,  1  Tab,  8 

Ref  Translated  from  Vodnye  Resursy,  No  2,  p  57- 

65,  March/April,  1980. 

Descriptors:  'Water  level,  'Test  wells,  'Seismol- 
ogy, Earthquakes,  Groundwater  level.  Wells, 
Mountains,  Crimean  Mountains,  USSR,  Water 
supply  development.  Seasonal  variation. 

Because  flow  in  the  Upper  Jurassic  aquifer  in  the 
Crimean  Mountains  is  seasonally  variable,  the  feas- 
ibility of  using  wells  to  withdraw  water  during  the 
summer  and  fall  months  was  investigated.  Howev- 
er, seismic  activity  in  the  area  is  associated  with 
low  water  levels.  Seismic  activity  during  test 
pumping  of  exploratory  wells  in  the  Subashi 
Spring  area  was  recorded  and  analyzed.  Seismo- 
logical  data  on  the  Karabi- Yalta,  Agarmysh-Sudak, 
and  Anapa  regions  showed  that  the  majority  of 
underground  shocks  were  related  to  a  drop  in  the 
groundwater  level.  The  greatest  seismic  activity 
coincided  with  the  first  periods  of  pumping  in 
1967,  1968,  and  1974.  None  of  these  earthquakes 
was  perceptible  or  destructive.  The  data  do  indi- 
cate the  need  to  investigate  the  problem  further, 
particularly  in  the  Crimean  Mountains.  (Small- 
FRC) 
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ANALYSIS  OF  THE  FORMATION  OF  THE 
HYDROCHEMICAL  REGIME  IN  AQUIFER 
SYSTEMS  OF  THE  NORHTERN  DVINA  DE- 
PRESSION, 

Arkhangelsk  Territorial  Geological  Administration 

(USSR). 

For  primary  bibliographic  entry  see  Field  2K. 
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NUMERICAL  SOLUTION  OF  SOME  PROB- 
LEMS OF  TWO-DIMENSIONAL  UNSTEADY 
PERCOLATION, 

For  primary  bibliographic  entry  see  Field  2A. 
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ESTIMATION  OF  THE  RATE  OF  EXCHANGE 
OF  FRESH  SUBSURFACE  WATERS  WITH 
CONSIDERATION  OF  LEAKAGE  BETWEEN 
AQUIFERS  AND  THEIR  RECHARGE, 

All-Union  Scientific  Research  Inst,  of  Hydrogeo- 
logy  and  Engineering  Geology,  Moscow  (USSR). 
P.  A.  Kiselev. 

Water  Resources  (English  Translation),  Vol  7,  No 
3,  p  233-237,  May-June,  1980.  1  Fig,  6  Ref  Trans- 
lated from  Vodnye  Resursy,  No  3,  p  87-92,  May- 
June,  1980. 

Descriptors:  'Artesian  aquifers,  'Recharge, 
•Water  exchange.  Groundwater  movement, 
Aquifers,  Water  loss,  Hydrogeology,  Groundwater 
flow.  Path  of  pollutants.  Groundwater  recharge, 
Leakage. 

The  exchange  rate  in  aquifers  is  estimated  under 
conditions  in  which  subsurface  waters  are  re- 
charged or  discharged  along  the  path.  Two  cases 
are  examined  for  artesian  waters:  (1)  when  the 
artesian  aquifer  along  the  flow  path  receives  water 
through  the  top  at  one  rate  and  loses  it  through  the 
bottom  at  another  rate,  and  (2)  when  the  artesian 
aquifer  is  recharged  or  gives  up  water  only  from 
one  side,  through  the  top  or  bottom,  the  other 
boundary  of  the  aquifer  being  an  impervious  layer. 
Data  from  the  Berezina-Dnepr  artesian  aquifer  are 
used  in  calculations.  A  complete  exchange  cycle  of 
185  years  was  determined.  (Cassar-FRC) 
W8 1-06308 


STUDY  OF  THE  WATER  CONTENT  OF  FIS- 
SURED ROCKS  BY  GEOPHYSICAL  HELD 
METHODS, 

All-Union  Scientific  Research  Inst,  of  Hydrogeo- 
logy and  Engineering  Geology  Moscow  (USSR). 
I.  M.  Mel'kanovitskii. 

Water  Resources  (English  Translation),  Vol  7,  No 
4,  p  334-345,  July-August,  1980.  43  Ref  Translated 
from  Vodnye  Resursy,  No  4,  p  82-97,  July-August, 
1980. 

Descriptors:  'Groundwater  potential,  'Ground- 
water prospecting,  'Fissure  water.  Measuring  in- 
struments, Geohydrology,  Rock  properties.  Explo- 
ration, Field  tests.  Seismology,  Unconsolidated 
aquifers.  Mapping,  Geologic  fractures. 

The  determination  of  the  water  content  of  fissured 
rocks  is  important  in  searching  for  subsurface 
water  deposits  and  in  studying  the  conditions  of 
their  storage.  This  paper  discusses  methods  of  in- 
vestigation applicable  to  8  types  of  problems.  De- 
termination of  thickness  and  composition  of  the 
unconsolidated  cover  deposits  and  the  hypsometry 
of  their  bottom  is  done  by  direct-current  electrical 
prospecting,  seismic  prospecting,  and  most  fre- 
quently, by  vertical  electrical  sounding,  which 
gives  both  thickness  and  lithological  composition 
of  the  unconsolidated  deposits.  Where  electrical 
prospecting  is  inappropriate,  as  in  deeply  frozen 
rocks,  seismic  refraction  or  correlation  refraction 
can  be  used  Problems  of  lithologic  mapping  can 
be  solved  by  a  variety  of  geophysical  methods- 
magnetic  prospecting,  electrical  profiling,  gravi- 
metry,  seismic  prospecting,  and  radiometry,  or 
combinations  of  these.  Fault  zones  are  usually  de- 
tected by  vertical  electrical  sounding,  dipole  equa- 
torial sounding,  electric  profiling,  and  in  complex 
cases,  by  seismic  prospecting.  Deep  geological 
mapping  by  vertical  electrical  sounding  and  seis- 
mic prospecting  can  distinguish  between  carbon- 
ate, terrigenous,  and  extrusive-pyroclastic  rocks 
Magnetic  and  gravity  prospecting  are  useful  in 
deep  mapping  of  fold  mountains  and  crystalline 
shields  and  in  finding  concealed  intrusions.  Map- 
ping zones  of  increased  fissuration  uses  many 
methods,  particularly  electrical  prospecting.  The 
level,  direction,  and  flow  rate  of  fissure  ground- 
waters and  their  places  of  recharge  and  discharge 
are  handled  by  vertical  electrical  sounding  (depth 
to  the  fissure  groundwater  table),  charged  body 
method  (direction  and  rate  of  subsurface  flow), 
self-potential  method  (sites  of  discharge  when  the 
aquifer  is  covered  by  poorly  permeable  forma- 
tions), and  resistivity  and  thermometry  (sites  of 
discharge  in  the  case  of  thermal  and  mineralized 
waters)  An  approximate  estimate  of  mineralization 
of  subsurface  waters  in  fissured  rocks  is  based  on  a 
study  of  their  resistivity.  (Cassar-FRC) 
W8 1-063 11 


WATER  CYCLE— Field  2 


SUBSIDENCE  IN  UNITED  STATES  DUE  TO 
GROUND  WATER  WITHDRAWAL, 

Geological  Survey,  Sacramento,  CA. 

For   primary   bibliographic   entry   see   Field   60. 

W81-06338 

GROWTH  OF  GROUND-WATER  MOUND  IN 
RESPONSE  TO  RECHARGE, 

Indian   Agricultural   Research   Inst.,   New  Delhi. 
N.  H.  Rao,  and  P.  B  S.  Sarma. 
Ground    Water,    Vol     18,    No    6,    p    587-595, 
November-December,  1980.  3  Fig,  11  Ref. 

Descriptors:  'Groundwater  recharge,  ♦Mathemat- 
ical equations,  'Porosity,  Differential  equations. 
Water  table,  Groundwater,  Aquifers,  Laplace 
equation,  Mathematical  analysis,  Seepage,  Ground- 
water movement. 

A  method  of  identifying  the  extent  of  the  ground- 
water mound  using  solutions  of  the  equation  of 
flow  for  finite  aquifers  is  proposed.  These  solutions 
were  obtained  using  the  Baumann  and  Hantush 
procedures  of  linearization  and  Laplace  trans- 
forms. The  resulting  expressions  were  of  a  general 
nature.  The  range  of  validity  of  the  two  proce- 
dures of  linearization  was  tested  using  experimental 
results  from  sand  tank  models  of  finite  aquifers, 
available  in  the  literature.  The  Baumann  procedure 
was  useful  up  to  a  water  table  rise  of  0.4  times  the 
initial  value.  The  Hantush  method  was  valid  up  to 
3  times  the  initial  value.  The  effect  of  variation  of 
the  horizontal  extent  of  the  recharge  mound  on  the 
water  table  profile  was  studied  by  treating  the  limit 
of  the  horizontal  mound  itself  as  a  parameter.  The 
water  table  rise  was  computed  using  the  Hantush 
procedure  for  different  values  of  the  ratio  of  width 
of  the  mound  to  the  width  of  the  recharge  stip. 
(Titus-FRC) 
W81-06340 

THE  HYDROGEOCHEMISTRY  OF  THE  JU- 
RASSIC LIMESTONES  IN  GLOUCHESTER- 
SHIRE,  ENGLAND, 

Thames  Water  Authority,  Reading  (England). 
M.  Morgan-Jones,  and  M.  D.  Eggboro. 
Quarterly  Journal  of  Engineering  Geology,  Vol 
14,  No  1,  p  25-39,   1981.   8  Fig,  4  Tab,   12  Ref 

Descriptors:  'Geochemistry,  'Groundwaters, 
Limestone,  Great  Oolite  Series,  Inferior  Oolite 
Series,  Aquifers,  Chemical  composition.  Chalk, 
Great  Britain,  Groundwater  pollution.  Water  qual- 
ity, 'Hydrogeology,  Groundwater  movement, 
Groundwater  recharge,  Thames  Water  Authority, 
Jurassic  limestone.  Gloucestershire,  England. 

Chemical  processes  in  groundwaters  in  the  Jurassic 
limestones  within  the  Thames  Water  Authority's 
catchment  were  reviewed.  Samples  were  collected 
from  77  spring  and  borehole  sources.  A  suite  of 
nine  samples  was  collected  for  tritium  analysis  to 
study  the  recharge  history  of  groundwater  in  both 
aquifers.  Two  major  hydrogeological  units  occur 
in  the  area  of  study:  limestones  in  the  Inferior 
OoHte  Series  and  limestones  in  the  Great  Oolite 
Series.  These  aquifer  units  are  separated  by  Fullers 
Earth,  which  in  this  area  usually  acts  as  an  aqui- 
clude.   Where  the  groundwaters  are  unconfined, 
they  are  of  the  Ca.  HC03  type.  In  areas  where 
both  limestone  series  are  confined  beneath  clays 
there  is  a  gradual  change  in  the  chemistry  to  the 
Na,  HC03  type.  Deep  in  the  confined  limestones, 
particularly  in  the  Great  Oolite  series,  an  Na,  CI 
component    has   been    identified.    Natural    heavy- 
metal  concentrations  are  generally  very  low  except 
where  old  pipework  has  influenced  the  lead  or  zinc 
content.    Significant   down-dip   chemical   changes 
were  noted  in  terms  of  redox  conditions,  pH,  dis- 
solved oxygen  content,  ion  exchange,  and  the  con- 
centrations of  minor  constituents  in  groundwaters 
from  both  limestone  series.  In  each  limestone  unit 
an  oxidation  reduction  zone  was  defined.  The  zone 
occurs  about  8  km  down  gradient  from  the  onset  of 
confined  conditions  in  the  Inferior  Oolite,  while  in 
the  Great  Oolite  a  similar  zone  occurs  1-2  km  into 
the  confined  area.  The  delay  in  the  onset  of  reduc- 
ing conditions  in  the  Inferior  Oolite  is  tentatively 
attributed    to    leakage    of    Great    Oolite    water 
through    the    intervening    Fullers    Earth.    (Baker- 
FRC) 
W81-06352 


2G.  Water  In  Soils 

SUITABILITY  FOR  SEPTIC  TANK  FILTER 
FIELDS  AND  TAXONOMIC  COMPOSITION 
OF  THREE  SOIL  MAPPING  UNITS  IN  AR- 
KANSAS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agronomy. 
M.  D.  Ransom,  W.  W.  Phillips,  and  E.  M. 
Rutledge.  ,    ,,  ,  ^c 

Soil  Science  Society  of  America  Journal,  Vol  45, 
No  2,  p  357-361,  March/ April,  1981.  2  Tab,  15  Ref 

Descriptors:  'Soil  properties,  'Percolation,  Capil- 
larity, Leaching,  Soil  porosity.  Porosity,  Soil  pro- 
files. Soil  horizons,  Soil  management.  Septic  tanks. 
Wastewater,  'Septic  wastewater.  Water  tanks, 
Selfpurification,  Mapping,  Washington  County, 
Benton  County,  'Arkansas. 

The  objectives  of  this  study  were  to  evaluate  the 
suitability  of  three  mapping  units  of  the  soil  sur- 
veys in  Washington  and  Benton  counties,  Arkan- 
sas, for  septic  tank  filter  fields  and  to  evaluate  the 
taxonomic  composition  or  purity  of  these  mapping 
units.  About  14  sites  were  selected  at  random  in 
each  mapping  area  for  further  evaluation.  Of  the 
14  Peridge  mapping  unit  pedons,  seven  were  rated 
moderate  by  Soil  Conservation  Service  (SCS)  cri- 
teria, and  7  were  rated  severe  due  to  a  seasonal 
water   table    within    1.2    meters   of  soil   surface. 
Eleven  passed  the  Arkansas  Department  of  Health 
(ADH)  criteria,   and   12  passed  the  U.S.   Public 
Health  Service  (USPHS)  criteria.  All  failures  were 
due  to  slow  percolation  rates.  All  15  Nixa  mapping 
unit  pedons  were  rated  severe  by  SCS  criteria  diie 
to  slow  permeability  and  a  seasonal  water  table 
within  1  2  meters  of  soil  surface.  All  pedons  in  this 
unit  failed  the  ADH  and  USPHS  criteria  because 
of  their  fragipan.  All  13  pedons  of  the  Clarksville 
mapping  unit  were  rated  severe  by  the  SCS  crite- 
ria, as  they  were  on  slopes  steeper  than  15%.  Eight 
failed  according  to  the  criteria  of  both  the  ADH 
and  the  USPHS,  primarily  due  to  the  depth  of 
bedrock.   It   is  suggested   that   mapping  units  be 
evaluated  by  their  range  in  soil  properties  and  by 
their  suitability  for  use  and  management  in  two 
independent  steps.  (Baker-FRC) 
W8 1-063 19 


Lakes— Group  2H 

TIVITY  PRODUCTS  OF  CALCIUM  CARBON- 
ATE IN  SOIL  EXTRACTS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

For  primary  bibliographic  entry  see  Field  2K.. 

W8 1-06321 


A  MACROSCOPIC  BASIS  FOR  SOIL  CHEMIS- 
TRY 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

For  primary  bibliographic  entry  see  Field  2K. 
W81-06322 


CONSTANT-RATE  RAINFALL  INFILTRA- 
TION: FIELD  EXPERIMENTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

B.  E.  Clothier,  I.  White,  and  G.  J.  Hamilton. 
Soil  Science  Society  of  America  Journal,  Vol  45, 
No  2,  p  245-249,  March/April,  1981.  6  Fig,  1  Tab, 
17  Ref 

Descriptors:  'Rainfall  infiltration,  'Mathematical 
studies.  Infiltration,  'Soil  water.  Soil  moisture.  Soil 
porosity,  Ponding. 

Measurements  were  made  of  water  content  profiles 
developed  during  constant-rate  rainfall  at  two  field 
sites,  one  a  fine  sand  in  its  virgin  state  and  the 
other  a  cultivated  sandy  loam.  The  observed  field 
profiles  were  compared  to  those  predicted  by  the 
theory  of  constant  flux  infiltration.  Prior  to  pond- 
ing, the  observed  field  profiles  agreed  with  those 
predicted  by  the  theory  of  constant-flux  infiltra- 
tion. The  predictions  were  based  on  field  meas- 
urements of  sorptivity  and  saturated  hydraulic  con- 
ductivity. Soil  water  diffusivity  was  scaled  from 
sorptivity  and  wet  front  advance  measurements 
taken  with  a  simple  device  that  gives  the  diffusi- 
vity of  the  soil  matrix  by  supplying  water  to  the 
soil  surface  at  a  slight  suction.  This  is  appropriate 
for  non-ponding  flux  infiltration,  as  the  soil  is  un- 
saturated. The  physical  properties  of  the  matrix  are 
shown  to  give  the  time  to  incipient  ponding. 
Following  saturation  there  may  be  preferential 
flow  into  the  macropores  such  that  the  lime  to 
initiation  of  runoff  will  lag  behind  the  time  to 
incipient  ponding.  (Baker-FRC) 
W81-06320 


EFFECT  OF  DISSOLUTION  OF  ALUMINOSI- 
LICATES  AND  CARBONATES  ON  IONIC  AC- 


2H.  Lakes 


EFFECTS  OF  ABNORMAL  THERMAL 
STRATIFICATION  ON  A  RESERVOIR 
BENTHIC  MACROINVERTEBRATE  COMMU- 
NITY, 

Science   and   Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-06178 


AQUATIC  IMPACTS  OF  DEICING  SALTS  IN 
THE  CENTRAL  SIERRA  NEVADA  MOUN- 
TAINS, CALIFORNIA, 

Ch2M/Hill,  Inc.,  San  Francisco,  CA. 

R.  W.  Hoffman,  C.  R.  Goldman,  S.  Paulson,  and 

G.  R.  Winters. 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  280-285, 

April,  1981.  4  Fig,  1  Tab,  16  Ref 

Descriptors:  'Deicers,  'Water  pollution  sources, 
'Lakes,  'Salts,  Chlorides,  'Highway  icing.  High- 
ways, Highway  effects.  Lake  Tahoe. 

A  study  was  conducted  from  May  1974  to  June 
1975  to  survey  the  effects  and  fates  of  deicing  salts 
apphed  along  major  California  highways  in  the 
Central  Sierra  Nevada.  The  study  area  centered  on 
Lake  Tahoe  basin  and  aquatic  ecosystems  near  a 
major  highway.  Interstate  80.  Thirty-five  routine 
sampling  sites  were  chosen  for  their  proximity  to 
highways,  during  the  winter,  chloride  levels  in 
streams  below  the  major  freeways  were  elevated. 
The  high  chloride  levels  occurred  after  the  appli- 
cation of  salt  to  the  roads,  decreasing  as  the  time 
from  application  increased.  Small  lakes  receiving 
runoff  from  the  major  roads  were  also  enriched 
with  chloride.  Several  of  these  lakes  displayed  a 
temporary  chemocline,  which  was  sufficiently 
strong  to  stabilize  a  temperature  inversion  in  one 
lake.  Data  are  not  available  which  would  make  it 
possible  to  determine  whether  the  lakes  showing 
higher  chloride  to  specific  conductance  ratios  are 
in  equilibrium  or  are  increasing  the  chloride  en- 
richment. While  these  lakes  in  California  did  not 
show  the  dramatic  degradation  reported  for  lakes 
in  the  Northeastern  sections  of  the  United  States,  it 
is  suggested  that  continual  and  careful  monitoring 
be  undertaken  in  these  California  lakes.  (Baker- 
FRC) 
W81-06179 

WIND-DRIVEN  FLOW  IN  MISSISSIPPI  RIVER 
IMPOUNDMENT, 

Minnesota  Univ..  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5C. 

W81-06194 

ANNUAL  PRODUCTIVITY  AND  PHYTO- 
PLANKTON  CHANGES  BETWEEN  1969  AND 
1974  IN  GULL  LAKE,  MICHIGAN, 

Michigan   State  Univ.,   Hickory  Corners.  W.   K. 

Kellog  Biological  Station. 

B.  Moss,  R.  Wetzel,  and  G.  H.  Lauff 

Freshwater   Biology,   Vol    10,   No   2,   p   113-121, 

April,  1980.  6  Fig,  2  Tab,  15  Ref  OWRT-B-021- 

MICH(3),  and  B-032-MICH(3). 

Descriptors:  'Lakes,  'Eutrophication,  Phosphates, 
Fertilizers,  Agricultural  chemicals,  'Phytoplank- 
ton.  Trophic  level.  Algal  growth,  Aquatic  produc- 
tivity. Gull  Lake,  'Michigan. 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


Gull  Lake  is  an  important  recreational  lake  in 
southern  Michigan.  Accounts  of  its  geography, 
phytoplankton  populations  and  limited  aspects  of 
its  water  chemistry  are  known.  Between  1971  and 
1974  the  lake  was  studied  more  intensely  than  it 
had  been  before,  while  efforts  were  made  to  inform 
lakeside  residents  of  the  role  of  lawn  fertilizers  in 
the  deterioration  of  the  lake.  The  response  was 
encouraging,  with  a  drop  from  52%  of  the  house- 
holds using  phosphate  lawn  fertilizer  in  1969  com- 
pared to  24%  of  the  households  in  1974.  Even  with 
this  reduced  use  of  phosphate  fertilizers,  the  indica- 
tions from  the  lake  are  of  increasing  eutrophication 
over  that  period  of  time.  Cyclotella  michiganiana, 
which  had  previously  been  dommant,  has  all  but 
disappeared,  while  araphidinean  diatoms  have 
greatly  increased.  Certain  blue-green  algae  that 
had  been  absent  before  are  becoming  characteristic 
of  the  area.  The  ratio  of  araphidinean  to  centric 
diatoms  in  recent  sediments  has  also  increased. 
Primary  productivity  and  particulate  and  dissolved 
organic  carbon  concentrations  have  also  increased 
over  the  years.  While  studies  made  since  1974  have 
indicated  no  further  deterioration,  there  was  also 
no  indication  of  an  improvement  in  the  condition 
of  the  lake.  (Baker-FRC) 
W8 1-06 197 


FLUXES  OF  ARSENIC,  LEAD,  ZINC,  AND 
CADMIUM  TO  GREEN  BAY  AND  LAKE 
MICHIGAN  SEDIMENTS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

E.  R.  Christensen,  and  N-K.  Chien. 
Environmental  Science  and  Technology,  Vol  15, 
No  5,  p  553-558,  May,  1981.  7  Fig,  4  Tab,  36  Ref. 

Descriptors:  Arsenic,  *Lead,  'Zinc,  *Cadmium, 
Lakes,  Sediment  transport,  *Lake  sediments.  Trace 
metals,  Metals,  Air  pollution.  Path  of  pollutants. 
Water  pollution  sources.  Green  Bay,  *Lake  Michi- 
gan. 

Concentrations  of  arsenic,  lead,  zinc,  and  cadmium 
were  determined  in  sediment  cores  from  two  areas 
in  Lake  Michigan-two  stations  at  Green  Bay,  site 
of  industrial  water  pollution,  and  three  stations  in 
the  north,  remote  from  river  outfalls.  The  northern 
stations  accumulated  trace  metals  (As,  10  ppm;  Pb, 
10-55  ppm;  Zn,  40-170  ppm;  and  Cd,  0.8-1.8  ppm) 
at  a  rate  less  than  or  equal  to  atmospheric  fallout 
rates.  One  station  received  no  recent  input,  another 
received  less  than  atmospheric  inputs,  and  a  third 
showed  influences  of  air  pollution  from  the  popula- 
tion centers  of  Gary,  Chicago,  and  Milwaukee. 
Sedimentation  was  very  low  (0.001  to  0.044  cm  per 
year)  for  two  reasons:  water  circulation  patterns 
favor  deposition  in  the  south,  and  rivers  in  this  area 
do  not  contribute  large  amounts  of  silt.  In  the 
Green  Bay  samples,  sedimentation  was  greater, 
0.084  to  0.43  cm  per  year,  and  metal  concentra- 
tions in  the  recent  (since  1918)  sediment  layers 
were  higher:  Pb,  30-50  ppm;  Zn,  100-160  ppm;  and 
Cd,  1.1-1.8  ppm.  Arsenic  was  particularly  high  in 
the  upper  layers  of  one  Green  Bay  sample,  43  ppm, 
a  result  of  leaching  from  a  former  arsenical  herbi- 
cide waste  pile.  Old  sediment  (1700)  levels  were 
As,  10  ppm;  Pb,  10  ppm;  Zn,  80  ppm;  and  Cd,  0.5 
ppm.  (Cassar-FRC) 
W8 1-06280 


HEAVY-METAL  POLLUTION  OF  LAKES 
MICHIGAN,  ERIE,  AND  ONTARIO, 

Moscow  State  Univ.  (USSR). 
T.  I.  Kontrat'eva.  and  S.  P.  Gorshkov. 
Water  Resources  (English  Translation),  Vol  1,  No 
1.   p   81-87,   January-February,    1980.    Translated 
from  Vodnye  Resursy,  No  I,  p  177-184,  January- 
February,  1980. 

Descriptors:  'Heavy  metals,  •Sedimentation, 
•Self-purification.  Metals.  Lakes.  •Great  Lakes, 
Water  exchange.  Bottom  sediments.  Lake  sedi- 
ments. Eutrophic  lakes.  Mesotrophic  lakes,  Oligo- 
trophic  lakes.  Erosion.  Organic  matter.  Accumula- 
tion. Water  pollution.  Fate  of  pollutants. 

Drawing  on  published  literature  on  heavy  metals 
and  sedimentation  in  Lakes  Michigan,  Erie,  and 
Ontario,  the  authors  prepared  a  graph  depicting 
sediments   accumulation,    their   components,    and 


water  exchange.  Lake  Erie,  the  most  eutrophic  and 
dynamic,  showed  the  most  rapid  water  exchange 
and  accumulation  of  sediment,  organic  matter,  and 
heavy  metals  in  the  sediment  (Cu,  V,  Zn,  Pb,  and 
Hg).  This  lake  has  the  greatest  potential  for  remov- 
ing heavy  metals  from  the  water  into  the  sedi- 
ments. Compared  with  Lake  Erie,  the  more  oligo- 
trophic  Lake  Michigan  had  a  fraction  of  the  water 
exchange  and  sedimentation  of  inorganic  and  or- 
ganic matter.  Lake  Michigan  had  the  least  capacity 
for  transferring  metals  into  bottom  sediments.  In- 
termediate between  the  two  lakes  was  Lake  Ontar- 
io, except  for  Pb  and  Hg  accumulation,  which 
approached  that  of  Lake  Erie.  Future  changes  in 
heavy  metals  levels  in  water  may  be  predicted.  For 
example,  if  erosion  decreases,  metal  concentrations 
would  increase.  (Cassar-FRC) 
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SIMULATION  MODELING  OF  THE  PLANK- 
TON ECOSYSTEM  OF  A  RESERVOIR, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

S.  V.  Bagotskii,  and  V.  A.  Vavilin. 

Water  Resources  (English  Translation),  Vol  7,  No 

1,  p  1-11,  January/February,  1980.  5  Fig,  2  Tab,  7 

Ref.  Translated  from  Vodnye  Resursy,  No  1,  p  30- 

42,  January/February,  1980. 

Descriptors:  *Reservoirs,  *Phytoplankton,  Algae, 
Aquatic  plants,  Simulation,  Simulation  analysis, 
Mathematical  studies.  Bacteria,  Biomass,  Diatoms, 
Benthos,  Domestic  wastes,  Agricultural  chemicals. 
Fertilizers,  Nitrogen,  Phosphorus,  Agricultural 
runoff,  *Plankton,  'Ecosystems. 

This  article  presents  a  simulation  model  of  the 
plankton  ecosystem  of  a  reservoir,  investigating 
the  changes  in  its  seasonal  dynamics  as  the  inflow 
into  the  reservoir  of  domestic  sewage  and  fertiliz- 
ers washed  from  fields  increased.  The  routine  used 
to  describe  the  reservoir  is  highly  flexible  and  can 
be  used  for  modeling  a  water  body  of  arbitrary 
structure.  The  reservoir  is  assumed  to  consist  of 
several  reaches,  in  each  of  which  ideal  mixing 
exists.  Th  pools  are  interconnected  by  flows;  flows 
to  the  inlet  of  the  reservoir  and  flows  from  its 
outlet  exist.  The  volume,  temperature,  and  rate  of 
entry  of  components  from  the  bottom  due  to  verti- 
cal mixing  are  calculated  for  each  pool  at  each 
instant.  One  thermal  pollution  source  can  be  as- 
signed to  the  reservoir.  The  program  can  calculate 
the  dynamics  of  biotic  components  overall  and  in 
individual  pools.  The  results  of  calculating  the 
seasonal  dynamics  for  the  simplest  variant  of  the 
model  are  described  in  the  article.  This  variant 
includes  as  variables  diatoms,  blue-green  algae, 
bacteria,  zooplankton,  one  fraction  of  organic 
matter,  nitrogen,  phosphorus,  iron,  and  dissolved 
oxygen.  Higher  aquatic  vegetation  is  not  consid- 
ered. It  is  assumed  that  zooplankton  organisms 
feed  on  diatoms,  bacteria,  and  organic  matter.  The 
dependence  of  the  dynamics  of  the  ecosystem  on 
anthropogenic  loads  for  various  parameters  of  zoo- 
plankton feeding  is  the  main  object  of  considera- 
tion. The  inflow  of  fertilizers  -  both  nitrogen  and 
phosphorus  -  occurs  only  during  the  spring.  Find- 
ings indicate  a  linear  relation  between  the  phos- 
phorus load  and  average  phytoplankton  biomasses 
Although  the  mean  annual  and  the  summer  station- 
ary biomass  of  algae  differ,  it  is  assumed  that  they 
correlate  among  themselves.  (Baker-FRC) 
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SPECIFIC  CHARACTERISTICS  OF  WIND 
WAVES   UNDER   RESERVOIR  CONDITIONS, 

Perm  State  Univ.  (USSR). 

S.  A.  Dvinskikh,  and  Yu.  M.  Matarzin. 

Water  Resources  (English  Translation),  Vol  7,  No 

1,  p  57-64,  January/February,  1980.  6  Fig,  2  Tab, 

19  Ref.  Translated  from  Vodnye  Resursy,  No  1,  p 

146-155,  January/February,  1980. 

Descriptors:  'Reservoirs,  'Waves,  Mathematical 
studies,  'Wind  waves.  Wind,  Model  studies.  Com- 
parison studies. 

In  this  article  an  attempt  is  made  to  analyze  the 
conditions  of  development  of  wind  waves  on  seas 
and  oceans  in  individual  zones  of  the  reservoir  and 
to  develop  methods  of  calculating  and  predicting 


wave  parameters  for  the  example  of  the  Kama 
reservoir.  The  specific  characteristics  of  waves  in 
reservoirs  are  due  to  the  fact  that  local  conditions 
such  as  morphometry  of  the  bottom,  shoreline 
configuration  and  other  factors  have  a  consider- 
able effect  on  the  development  of  waves.  A  com- 
plex shoreline  configuration  promotes  the  forma- 
tion of  various  superposed  wave  systems,  deter- 
mining primarily  the  three-dimensional  character 
of  waves.  Fluctuations  of  the  level  during  filling 
and  drawdown  of  reservoirs  in  the  navigation 
season  lead  to  a  change  in  the  conditions  of  wave 
formation.  The  presence  of  long  broads  and  nar- 
rows, existence  of  high  banks,  character  of  vegeta- 
tion on  the  banks,  and  considerable  ruggedness  of 
the  shoreline  each  affects  the  wind.  An  analysis  of 
wave  development  in  the  Kama  reservoir  is  pre- 
sented which  shows  that  to  a  first  approximation 
one  could  tentatively  distinguish  stages  of  wave 
development  for  which  the  wave  height  is  a  func- 
tion of  certain  factors.  More  than  25,000  observa- 
tions of  wave  parameters  were  used,  including 
about  1500  simultaneous  observations  of  wind  du- 
ration, to  analyze  waves  in  the  deep  water  zone  of 
the  reservoir.  Waves  on  reservoirs  were  shown  to 
have  several  characteristic  differences  from  waves 
on  seas  and  lakes.  (Baker-FRC) 
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INVESTIGATION  OF  THE  ORIGIN  AND  DY- 
NAMICS OF  WATERS  OF  LARGE  LAKE 
BASINS  BY  MEANS  OF  NATURAL  ISOTOPES, 

Akademiya  Nauk  USSR.  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  7B. 
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EFFECT  OF  ANTHROPOGENIC  FACTORS  ON 
PHYTOPLANKTON  AND  WATER  QUALITY 
OF  THE  ANGARA, 

Irkutskii  Gosudarstvennyi  Univ.  (USSR).  Scientif- 
ic Research  Inst,  of  Biology. 

0.  M.  Kozhova,  and  G.  I.  Kobanova. 

Water  Resources  (English  Translation),  Vol  7,  No 

1,  p  25-29,  January/February,  1980.  12  Ref.  Trans- 
lated from  Vodnye  Resursy,  No  1,  p  61-66,  Janu- 
ary/February, 1980. 

Descriptors:  'Phytoplankton,  'Reservoirs,  Dams, 
Aquatic  plants.  Plankton,  Algae,  Ecological  ef- 
fects, Eutrophication,  Angara  River,  'Siberia. 

Investigations  of  phytoplankton  populations  in  the 
Irkutsk  reservoir,  on  the  Angara  River,  were  made 
in  1977.  In  this  supplemental  investigation,  30  addi- 
tional species  of  phytoplankton  were  catalogued 
which  had  not  been  noted  in  that  reservoir  prior  to 
this  time.  Among  the  more  abundant  species  were 
Gymnodinium  baicalense  Ant.  and  its  variety  G. 
baicalense  var.  minor  Ant.,  Baikal  endemic  species 
where  cause  water  blooms  in  Lake  Baikal  in  the 
ice-covered  period.  Of  the  yellow-green  algae 
present,  note  is  made  of  the  genus  Chrysococcus 
sp.  and  the  genus  Chromulina  Cienk.  Rhaphidon- 
ema  longiseta  Vischer.  was  noted  as  among  the 
green  algae  present  in  large  amount.  Studies  of  the 
phytoplankton  population  between  the  Irkutsk  and 
Bratsk  reservoirs  revealed  a  composition  similar  to 
that  of  the  Irkutsk  reservoir,  but  smaller  numbers, 
with  the  concentration  of  benthic  diatoms  in  the 
water  column  being  considerably  higher.  The  next 
reservoir  on  the  Angara,  the  Bartsk,  is  one  of  the 
extremely  large  artificial  water  bodies.  The  annual 
maximum  of  phytoplankton  biomass  is  due  to  the 
development  of  the  summer-fall  complex  of  algae. 
In  the  region  of  the  Ust'-Ilim  reservoir  212  specific 
and  intraspecific  taxa  of  algae  were  noted.  Of  these 
112  were  planktonic  species  with  20  subordinate 
taxonomic  units.  In  the  first  year  after  completion 
of  the  reservoir,  substantial  changes  occurred  in 
the  phytoplankton  downstream  from  the  Ust'-Ilim 
dam.  (Baker-FRC) 
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ECOLOGICAL  INDICATION  OF  WATER 
QUALITY  IN  LARGE  OLIGOTROPHIC  LAKES 
SUBJECTED  TO  ANTHROPOGENIC  INFLU- 
ENCES, 

Krasnodar  Fisheries  Research  Inst.  (USSR). 
S.  V.  Kreneva. 


WATER  CYCLE— Field  2 


Water  Resources  (English  Translation)  Vol  7  No 
1  p  11-24,  January/February,  1980.  6  Fig,  1  Tab, 
15  Ref.  Translated  from  Vodnye  Resursy,  No  1,  p 
43-60,  January/February,  1980. 

Descriptors:  'Oligotrophic  lakes,  *Water  quality, 
Lakes,  Oligotrophy,  Trophic  level.  Microorgan- 
isms, Plankton,  Aquatic  plants,  'Industrial 
wastewater.  Wastewater,  Domestic  wastes,  bco- 
logical  effects. 

The  purpose  of  this  study  was  to  develop  methods 
of  indicating  water  quality  for  conditions  of  strong 
dilution  of  industrial  wastewaters  entering  large 
oligotrophic  lakes.  The  study  included  determina- 
tion of  zones  with  different  degrees  of  pollution 
and  elucidation  of  the  ecological  characteristics 
related  to  the  indicator  possibilities  of  individual 
plankton  species.  Specifically,  the  microzooplank- 
ton  of  two  large  lakes  of  the  northwestern  Europe- 
an USSR  in  zones  subjected  to  the  influence  ot 
industrial  and  domestic  sewage  were  studied,  trom 
May  through  October  in    1973-1975.   The  study 
revealed  an  increase  in  heterotrophic  processes  at 
sites  of  pollution  by  sewage  of  different  origins 
containing  organic  substances.  Depending  on  the 
dynamics  of  interaction  of  the  wastewaters  with 
the  lake  waters,  different  regions  of  a  lake  had  high 
trophicity  areas  which  were  either  well-defined  or 
diffuse.  In  the  nearshore  zone  of  the  open  lake  it 
was  necessary  to  use  statistical  methods  for  data 
processing  by  constructing  a  model  of  the  pointed 
region  with  the  use  of  hydrophysical  and  hydro- 
chemical  data.  Two  methods  of  classifying  water 
masses  are  proposed  which  are  based  on  reducing 
the  solution  of  the  multidimensional  problern  to 
one-dimensional   through  the  introduction  of  an 
integral   pollution   index  and   use  of  one  ot   the 
algorithms  of  pattern  recognition  theory.  Use  ot 
regression  analysis  and  random  balance  methods 
permits  construction  of  a  model  of  the  dependence 
of  the  number  of  hydrobionts  on  hydrophysical 
and  hydrochemical  indices  and  extrapolating  the 
hydrobiological  indices,  ranking  the  known  factors 
by  degree  of  effect  on  groups  and  individual  spe- 
cies  of   hydrobionts,    and    determination    of   the 
degree  of  effect  of  the  entire  set  of  investigated 
factors.  (Baker-FRC) 
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PRIMARY  PRODUCTION  OF  WATER  BODIES 
AS  A  FUNCTION  OF  PHYTOPLANKTON 
CONCENTRATION  AND  WATER  TRANSPAR- 

ENCY 

Vsesoyuznyi  Nauchno-Issledovatelskii  Inst.  Prodo- 
vogo  Rybnogo  Khoziaistva,  Rybnoe  (USSR). 
S.  A.  Baranov.  ^  , ,  ,  -,  x. 

Water  Resources  (English  Translation),  Vol  7,  No 
2,  p  164-181,  March/April,  1980.  6  Fig,  1  Tab  50 
Ref  Translated  from  Vodnye  Resursy,  No  2,  p 
137-157,  March/April,  1980. 

Descriptors:  *Lakes,  "Primary  productivity, 
•Transparency,  Optical  properties,  Photosynthesis, 
Phytoplankton,  Aquatic  plants,  'Chlorophyll, 
Soviet  Union. 

The  relationship  between  water  transparency  and 
the  production  of  chlorophyll  was  investigated  in 
an  aquatic  ecosystem.  The  properties  of  the  stand- 
ard normal  curve  of  pelagic  photosynthesis  were 
examined  and  generalized.  A  variant  of  the  curve 
was  proposed  which  corresponds  to  the  average 
conditions  in  the  Moscow  region  in  summer.  The 
maximum  photosynthesis  was  double  the  average, 
and  the  average  was  observed  at  the  depth  of  disk 
transparency.  The  depth  of  the  photic  zone  in  the 
range  of  14  m  was  equal  to  double  the  value  of  the 
disk  transparency.  The  decrease  of  optical  density 
with  increase  of  algal  concentration  occurred  ac- 
cording to  the  so-called  surface  law.  A  nomogram 
of  the  average  values  of  photosynthesis  in  pelagic 
phytocenoses  with  a  depth  from  1-2  mm  to  100  m 
was  examined,  and  it  corresponded  to  experimental 
values  found  in  the  literature.  (Small-FRC) 
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IMPORTANCE      OF      THE      WATER-LEVEL 
REGIME  FOR  RESERVOIR  FISHERY, 

Akademiya    Nauk    SSSR,    Borok.    Inst.    Biologii 

Vnutrennykh  Vod. 

L.  K.  U'ina,  and  N.  A.  Gordeev. 


Water  Resources  (English  Translation),  Vol  7  No 
2  p  153-164,  March/ April,  1980.  Translated  from 
Vodnye  Resursy,  No  2,  p  123-136,  March/ April, 
1980. 

Descriptors:  'Reservoir  fisheries,  'Reservoir  oper- 
ation 'Water  level.  Water  level  fluctuations. 
Drawdown,  Aquatic  productivity.  Spawning, 
Soviet  Union. 

The  role  of  water  level  in  the  production  of  fish  in 
reservoirs  is  reviewed.  Water  level  determines  the 
formation  of  littoral  vegetation  and  spawning  sub- 
strates and  also  determines  flooding.  The  degree 
of  development  of  vegetation  determines  the  re- 
productive conditions  of  the  fish  and  influences  the 
productivity  of  the  water  body  as  a  whole.  Water 
level  also  influences  the  wintering  conditions  ot 
fish  The  most  important  factor  for  reproduction  ot 
fish  stocks  in  reservoirs  is  the  filling  and  draw- 
down of  water  level  during  the  year.  For  example, 
in  the  Uglich  reservoir,  a  constant  level  in  summer 
provides  for  preservation  of  a  large  area  of  shoals 
and  creates  optimum  conditions  for  spawning.  This 
reservoir  also  maintains  a  high  level  in  winter.  On 
the  other  hand,  the  Sheksna  reservoir  has  a  small 
winter  drawdown,  and  Hooding  m  the  spring  leads 
to  weakly  developed  vegetation  in  the  shoal  areas. 
The  most  successful  fish  production  will  be  ob- 
tained when  fish  adapted  to  reservoir  conditions 
are  seeded  into  the  reservoirs.  (Small-FRC) 
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STRUCTURE  OF  THE  WATERS  AND  CONDI- 
TIONS OF  FORMATION  OF  BIOLOGICAL 
PRODUCTIVITY  OF  THE  MIDDLE  AND 
SOUTHERN  CASPIAN  SEA, 

Moscow  State  Univ.  (USSR). 
A.N.  Kosarev.  .   ,,  ,  ,  xt 

Water  Resources  (English  Translation),  Vol  7,  No 
3,  p  214-221,  May-June,  1980.  3  Fig,  1  Tab,  17  Ref. 
Translated  from  Vodnye  Resursy,  No  3,  p  26-36, 
May-June,  1980. 

Descriptors:  'Productivity,  'Water  temperature, 
'Oxygen,  Dissolved  oxygen.  Lakes,  Nutrients, 
Water  circulation.  Wind-driven  currents,  Salinity, 
Water  exchange.  Seasonal  variations,  Phosphates, 
Silicon,  Phytoplankton,  Stratification,  Runoff, 
'Caspian  Sea,  Aquatic  life. 


A  detailed  description  of  the  wind-driven  currents, 
mixing  in  the  upper  layer,  temperatures,  vertical 
circulation,  convection,  and  waves  in  the  Caspian 
Sea  serves  as  a  background  for  discussion  of  the 
relationships  between  abiotic  and  biotic  environ- 
mental factors.  The  Southern  basin  and  the  Middle 
basin  differ  from -each  other  in  the  temperatures  at 
various  levels  and  in  the  rate  of  spring  warming, 
the  Southern  Caspian  being  a  little  warmer.  Dis- 
solved oxygen  content  in  the  mixed  layers  is  great- 
er by  0.5-1.0  ml  per  liter  in  severe  winters  than  in 
moderate  or  mild  winters;  in  deep  layers,  it  is  2-3 
and  1-2  ml  per  liter  greater,  respectively,  for  the 
Middle  and  Southern  Caspian.  A  minimum  oxygen 
content  is  reached  at  200-400  meters  depth.  In  the 
Middle  Caspian,  oxygen  increases  somewhat  in  the 
bottom  layers,  and  in  the  Southern  Caspian  oxygen 
gradually  decreases  toward  the  bottom.  Likewise, 
distribution  of  silicon  and  phosphates  depends  on 
the  severity  of  the  winter,  being  higher  in  the 
upper  layers  after  severe  winters  than  after  moder- 
ate winters.  The  trophic  system  of  the  Middle  and 
Southern  basins  is  conservative  compared  with  the 
Northern  Basin,  where  substances  turn  over  rapid- 
ly. The  Middle  Caspian  develops  phytoplankton  in 
spring;  larger  amounts  grow  after  severe  winters 
which    promote   convective    mixing.    Unlike   the 
Northern  Caspian,  the  Middle  and  Southern  basins 
are  little  affected  by  changes  in  inflow  and  nutri- 
ents, since  their  water  volumes  are  so  large.  Regu- 
lation of  the  Volga  River  flow  promotes  transport 
of  nutrients  to  the  Middle  and  Southern  Caspian, 
where  they  can  nourish  phytoplankton.  The  most 
favorable  conditions  for  high  biological  activity  in 
the  deep  basin  of  the  Caspian  are  a  long  cold 
winter,  sudden  spring,  windy  summer,  uniform  and 
abundant  river  runoff,  and  stable  salinity.  (Cassar- 
FRC) 
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NUMERICAL  CALCULATION  OF  TWO-DI- 
MENSIONAL FLOWS  IN  LAKE  ONEGA  IN 
THE  CASE  OF  WATER  TRANSFER, 

V.  F.  Baklanovskaya,  Z.  N.  Dobrovol'skaya,  P.  P. 
Koryavov,  and  I.  1.  Checher.  ,,,,-,  x,„ 

Water  Resources  (English  Translation),  Vol  7,  No 
3  p  247-253,  May-June,  1980.  4  Fig,  9  Ref.  Trans- 
lated from  Vodnye  Resursy,  No  3,  p  113-121,  May- 
June,  1980. 

Descriptors:  'Water  circulation,  'Wind-driven 
currents,  'Currents,  'Numerical  analysis.  Water 
currents.  Diversion,  Water  transfer,  Onega  Lake, 
USSR. 

A  numerical  scheme  for  calculating  two-dimen- 
sional currents  in  lakes  and  other  bodies  of  com- 
plex configuration  is  presented.  Lake  Onega,  a 
large  freshwater  lake  in  Russia,  is  used  as  an  illus- 
tration Variables  include  volumes  of  water  trans- 
ported, inflow  into  the  lake,  and  wind  patterns  and 
speeds  It  is  not  possible  to  draw  general  conclu- 
sions about  the  effects  of  diversion  on  lake  dynam- 
ics, because  this  method  uses  a  simplified  wind 
situation  (constant  in  time  over  the  entire  lake). 
However,  a  qualitative  evaluation  of  currents  is 
possible.  (Cassar-FRC) 
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BALANCE  OF  ORGANIC  MATTER,  BIOGENIC 
ELEMENTS,  AND  TRACE  ELEMENTS  IN  THE 
IVANKOVO  RESERVOIR, 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Vod- 

nykh  Problem. 

A  I.  Kadukin,  V.  V.  Krasintseva,  G.  I.  Romanova, 

L.  V.  Tarasenko,  and  N.  V.  Turunina. 

Water  Resources  (English  Translation),  Vol  7,  No 

4,  p  346-355,  July-August,  1980.  7  Tab,  38  Ref. 

Translated  from  Vodnye  Resursy,  No  4,  p  120-131, 

July-August,  1980. 

Descriptors:  'Organic  carbon,  'Trace  metals,  'Nu- 
trients, 'Input-output  analysis.  Reservoirs,  Nitro- 
gen compounds.  Phosphorus  compounds.  Carbon, 
Copper,  Iron,  Manganese,  Zinc,  Metals,  Sedi- 
ments, Bottom  sediments,  Phytoplankton,  Aquatic 
plants,  Agriculture,  Interstitial  water.  Path  of  pol- 
lutants, 'Ivankovo  Reservoir,  USSR. 

The  balances  of  organic  matter,  biogenic  elements, 
and  trace  elements  were  determined  for  the  Ivan- 
kovo reservoir,  which  holds  1.12  cu  km  of  water 
Grand   totals  of  incoming   materials  were   318.7 
thousand  tons  of  organic  carbon,  55.15  thousand 
tons  of  total  N,  and  5.71  thousand  tons  of  total  P. 
These  statistics  are  further  divided  into  allochthon- 
ous  material  (river  runoff,  pollutants  from  various 
sources,  farmland  runoff,  and  precipitation)  and 
autochthonous  material  (primary  production,  vege- 
tation excretions,  and  bacterial  dark  assimilation  ot 
C02)  Outflows  amount  to  261.7  thousand  tons  of 
organic   carbon   (50%    runoff,    13%    destruction, 
12%  uptake  by  vegetation,  and   18%  adsorptiOT 
onto  sediments);  55.07  thousand  tons  total  N  (53% 
absorption  by  phytoplankton  and  aquatic  vegeta- 
tion) and  5.43  thousand  tons  total  P  (59%  absorp- 
tion  by   phytoplankton   and   aquatic   vegetation). 
The  reservoir  accumulates  each  year  (in  thousands 
of  tons)  organic  carbon,  57%;  total  N,  0.13;  and 
total  P  0  28.  Concentrations  of  the  trace  elements 
Fe  Mn,  Cu,  and  Zn  are  given  for  each  season  in  7 
locations.  Input  and  output,  absorption  by  plants 
and  phytoplankton,  and  concentrations  in  bottom 
sediments  are  also  given  for  each  metal.  (Cassar- 
FRC) 
W8 1-06309 


CHANGE  IN  CERTAIN  CHARACTERISTICS 
OF  A  STRATIFIED  WATER  BODY  UNDER 
THE  EFFECT  OF  ARTIFICIAL  AERATION, 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Vod- 

nykh  Problem. 

V  F.  Brekhovskikh,  and  N.  S.  Zolotareva. 

Water  Resources  (English  Translation),  Vol  7,  No 

4,  p  355-364,  July-August,  1980.  5  Fig,  2  Tab   34 

Ref  Translated  from  Vodnye  Resursy,  No  4,  p 

132-143,  July-August,  1980. 

Descriptors:  'Aeration,  'Productivity,  'Destratifi- 
cation,  'Lakes,  Aquatic  life.  Plankton,  Phytoplank- 
ton,   Zooplankton,    Algae,    'Stratification,   Water 
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quality,  Eutrophication,  Hypolimnion,  Dissolved 
oxygen,  Bacteria,  Oxygen,  Nutrients,  Sediments, 
Phosphorus  compounds.  Bottom  sediments. 

Artificial  aeration  of  a  small  (7  ha,  volume  250,000 
cu  meters)  stratified  eutrophic  lake,  Maloe  Med- 
vezh'e  (Little  Bear)  Lake  in  the  Moscow  region, 
did  not  change  the  level  of  primary  productivity. 
Aeration  was  done  continuously  for  10  days  start- 
ing in  mid-July  1978,  1 1  hours  a  day  in  August,  and 
5  hours  a  day  in  September.  Bol-shoe  Medvezh'e 
(Big  Bear)  Lake  served  as  a  control.  Dissolved 
oxygen  fluctuated  noticeably,  probably  as  a  result 
of  partial  stratification.  Concentration  of  H2S,  am- 
monium, and  BOD  decreased  in  the  hypolimnion. 
The  pH  and  total  P  concentration  remained  con- 
stant. Aeration  decreased  the  number  of  bacteria 
and  increased  the  number  of  algae,  protozoans,  and 
rotifers.  Numbers  of  some  individual  species 
changed  markedly,  but  green  algae,  diatoms,  and 
protozoans  remained  dominant.  P  concentration  in 
surface  waters  decreased,  and  in  bottom  waters  it 
remained  at  the  pre-aeration  level.  The  rate  of 
oxygen  uptake  in  the  deep  part  of  the  lake  changed 
little  during  aeration.  In  the  hypolimnion  the  rate 
of  destruction  processes  doubled  during  aeration. 
(Cassar-FRC) 
W8 1-063 10 


LIMNOLOGICAL  SURVEY  OF  EIGHT  BILLA- 
BONGS  IN  THE  MAGELA  CREEK  CATCH- 
MENT, NORTHERN  TERRITORY, 

Caulfield  Inst,  of  Tech.,  Victoria  (Australia). 
B.  T.  Hart,  and  R.  J.  McGregor. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  5,  p  611-626,  October,  1980.  4 
Fig,  3  Tab,  19  Ref 

Descriptors:  *Rivers,  *Limnology,  'Australia, 
Physicochemical  properties,  Sodium,  Potassium, 
•Backwater,  Chlorides,  Phosphates,  Nitrates, 
Chlorophyll  a.  Nutrients,  Water  quality.  Tempera- 
ture effects.  Dissolved  oxygen,  Mesotrophic  lakes, 
Lakes,  •Billabongs. 

The  general  physicochemical  limnology  of  eight 
billabongs  is  reported  from  the  Magela  catchment 
in  northern  territory  of  Australia.  Eight  billabongs 
were  sampled  at  weekly  intervals  during  the  6 
weeks  from  December,  1977,  to  January  17,  1978. 
Four  'backflow'  billabongs,  Georgetown,  Coon- 
jimba,  Gulungul  and  Corndorl,  are  positioned 
close  to  where  tributaries  join  the  main  Magela 
Creek  channel,  from  which  each  is  separated  by  a 
low  natural  levee.  At  the  end  of  the  dry  season,  the 
billabongs'  waters  had  elevated  conductivity  and 
turbidity,  and  generally  higher  sodium,  potassium, 
chloride,  phosphate,  nitrate  and  chlorophyll-a  con- 
centrations. They  were  generally  slightly  acidic 
and,  in  some,  the  bottom  water  was  anaerobic. 
With  the  beginning  of  the  wet  season,  the  billa- 
bongs were  flushed  and  a  significant  improvement 
was  noted  in  water  quality.  Temperature,  dissolved 
oxygen  and  redox  potential  data  were  used  to 
tentatively  classify  these  billabongs  as  polymictic. 
Under  certain  circumstances  mixing  did  not  occur 
for  several  days,  during  which  time  the  bottom 
waters  became  significantly  depleted  in  dissolved 
oxygen.  On  the  basis  of  limited  nutrient  and  chlo- 
rophyll-a data,  the  billabongs  at  the  end  of  the  dry 
season  appear  to  be  mesotrophic.  (Baker-FRC) 
W81-06378 


PHYSICO-CHEMISTRY  OF  SURFACE 

WATERS  IN  THE  CAMPINE  REGION  OF  BEL- 
GIUM, WITH  SPECIAL  REFERENCE  TO  ACID 
MOORLAND  POOLS, 

Antwerpen  Univ..  Wilrijk  (Belgium).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  2K. 
W81-06387 


EUTROPHICATION  STUDY  OF  LAKE 
DAYLESFORD,  VICTORIA, 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion. Armadale  (Australia). 

J  L.  Bales.  G  K  Curtin.  I.  C  Campbell,  and  B.  T. 
Hart. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  5.  p  573-587,  October,  1980.  3 
Fig,  5  Tab,  20  Ref 


Descriptors:  'Eutrophication,  'Wastewater  dispos- 
al. Trophic  level,  Algal  growth,  Eutrophic  lakes, 
'Lakes,  Euphotic  zone.  Phosphorus,  Nutrients, 
Chlorophyll-a,  'Lake  Daylesford,  Victoria,  Aus- 
tralia. 

Results  are  reported  of  a  survey  conducted  be- 
tween December  1976  and  October  1977  of  the 
physicochemical  and  biological  limnology  of  Lake 
Daylesford,  Victoria,  Australia.  Particular  aims  of 
the  survey  were  to  identify  the  causes  of  the  algal 
blooms  known  to  occur  during  the  summer  months 
and  to  suggest  appropriate  management  techniques 
to  control  these  problems.  Samples  were  taken  on 
10  occasions  at  three  positions  in  the  lake.  Water 
quality  was  also  measured  at  outlets  from  the  lake. 
Surface  water  temperature  varied  from  7  to  25 
degrees  C.  The  lake  was  chemomictic,  with  strati- 
fication occurring  between  summer  and  early 
autumn.  Surface  waters  were  always  well  oxygen- 
ated, but  the  hypolimnion  was  anoxic  between 
December  1976  and  March  1977.  The  lake  has  a 
shallow  euphotic  zone  1-2  meters  deep  that  would 
limit  phytoplankton  production.  The  lake  was  clas- 
sified as  eutrophic  on  the  basis  of  chlorophyll-a 
levels,  productivity,  total  phosphorus  loadings  and 
algal  species.  Chlorophyll-a  levels  ranged  from  less 
than  1  microgram/liter  in  June  of  1977  to  79 
micrograms/liter  in  February  1977.  Estimated  total 
phosphorus  loading  was  2.8  g  P/square  meter  per 
year.  The  algal  community  was  dominated  by  the 
blue-green  alga  Anabaena,  the  euglenoid  Trachelo- 
monas  and  the  diatom  Asterionella.  Evidence  sug- 
gests that  a  reduction  of  the  phosphorus  loading  to 
the  lake  will  do  much  to  eliminate  the  annual  algal 
blooms.  Provision  of  sewerage  facilities  for  the 
township  of  Daylesford  may  achieve  the  required 
reduction  in  nutrients  to  the  lake.  (Baker-FRC) 
W8 1-06391 


SEASONAL  FAUNA  OF  EPHEMERAL  SALINE 
LAKES  NEAR  THE  COORONG  LAGOON, 
SOUTH  AUSTRALIA, 

Adelaide  Univ.  (Australia).  Dept.  of  Zoology. 
P.  De  Deckker,  and  M.  C.  Geddes. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  5,  p  677-699,  October,  1980.  7 
Fig,  2  Tab,  51  Ref 

Descriptors:  'Ephemeral  lakes,  'Fauna,  Benthic 
fauna,  Seasonal  variations,  'Saline  lakes,  Lakes, 
Zooplankton,  Plankton,  Benthos,  Crustaceans,  Sa- 
linity, Australia. 

Collections  were  made  of  salt-lake  faunas  from  23 
ephemeral  saline  lakes  in  southeastern  South  Aus- 
tralia. Some  occupy  depressions  around  Lake 
Albert,  but  most  lie  in  a  corridor  between  two 
semiconsolidated  calcrete-encrusted  sand  barriers, 
parallel  to  the  southeastern  coast.  The  Coorong 
lagoon  occupies  much  of  the  interdune  area  and  is 
connected  to  the  sea  via  the  mouth  of  the  River 
Murray.  Sampling  was  performed  over  a  10  month 
period  during  1978-79.  The  numbers  of  species 
found  included  16  ostracods,  nine  copepods,  two 
anostracans,  two  cladocerans,  one  amphipod,  one 
isopod,  one  gastropod,  one  nematode,  one  poly- 
chaete,  two  foraminiferans,  one  rotifer,  and  in  ad- 
dition ciliates,  dipteran  larvae,  aquatic  grasses  and 
a  charophyte.  The  number  of  species  co-occurring 
in  the  zooplankton  and  epibenthos  seemed  particu- 
larly high.  Even  at  salinities  in  excess  of  100% 
eight  species  co-occurred.  It  does  not  seem  that  the 
effect  of  salinity  on  species  diversity  in  the  present 
study  is  as  dramatic  as  in  other  lakes  analyzed. 
Diversity  and  standing  crop  were  very  low  in 
locality  18  at  the  southern  end  of  the  Coorong 
lagoon,  but  the  reason  for  this  is  not  apparent. 
(Baker-FRC) 
W8 1-06394 


BENTHIC  MACROFAUNAL  COMMUNITIES 
IN  THE  TUGGERAH  LAKES,  NEW  SOUTH 
WALES, 

New  South  Wales  Univ.,  Kensington  (Australia). 
School  of  Zoology. 
B.  J.  Powis.  and  K.  I.  M.  Robinson. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search. Vol  31,  No  6,  p  803-815,  December,  1980.  2 
Fig,  5  Tab.  33  Ref 
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Descriptors:  'Benthic  fauna,  'Lakes,  Tuggerah 
Lakes,  'Australia,  Floods,  Thermal  powerplants. 
Water  temperature,  Powerplants,  Thermal  power, 
'Thermal  pollution.  Heated  water,  Plumes,  Tem- 
perature effects,  'Floodwater,  Ecological  effects. 

This  paper  examines  differences  in  the  structure  of 
communities  throughout  the  Tuggerah  Lakes  and 
attempts  to  relate  them  to  variations  in  habitat 
types.  A  severe  flood  occurred  during  the  course 
of  the  study,  and  its  effect  on  these  communities 
was  also  examined.  Benthic  macrofaunal  communi- 
ties were  sampled  using  a  diver-held  corer.  Com- 
munities were  separated  using  DIVINF  and  MUL- 
CLAS  classification  techniques,  and  the  structure 
of  the  communities  assessed  using  species  number, 
diversity  and  evenness  indices.  Community  struc- 
ture was  closely  related  to  habitat  type,  seagrass 
substrates  providing  the  greatest  diversity  com- 
pared with  both  mud  and  sand  substrates.  The 
flood  affected  the  mud  sites  to  a  larger  extent  than 
seagrass  sites,  causing  a  decline  in  both  species 
number  and  diversity.  The  presence  of  a  thermal 
power  station  effluent  affected  shallow  water  com- 
munity structure.  Munmorah  power  station  uses 
lake  water  to  cool  condensers  and  then  returns  the 
heated  water  to  the  lake.  This  produces  an  artifi- 
cial current  in,  and  raises  the  water  temperature  of, 
the  area  around  the  discharge.  The  presence  of 
Velacumantus  australis  in  large  numbers  appears 
related  to  the  warm  water.  (Baker-FRC) 
W8 1-06396 


21.  Water  In  Plants 


THE  BEHAVIOR  OF  PEACH  AND  PEAR 
TREES       UNDER       EXTREME       DROUGHT 

STRESS, 

Science   and   Education   Administration,   Prosser, 
WA.  Agriculture  Research  Center. 
E.  L.  Proebsting,  Jr.,  and  J.  E.  Middleton. 
Journal  of  the  American  Society  for  Horticultural 
Science,  Vol.  105,  No.  3,  p  380-385,  May,  1980.  10 
fig,  2  Tab,  5  Ref 

Descriptors:  'Fruit  crops,  'Water  stress.  Water 
shortage.  Drought,  'Water  requirements.  Moisture 
stress.  Moisture  deficiency,  Peach  trees.  Pear  trees. 

Peach  and  pear  trees  were  grown  without  irriga- 
tion and  received  only  86  mm  of  rainfall  during  the 
growing  season.  Many  peach  trees  died  after  expe- 
riencing leaf  water  potentials  below  -30  bars  in 
July  and  August.  Defoliation  began  in  July;  fruit 
growth  was  arrested,  flavor  was  astringent,  and 
flower  buds  failed  to  differentiate.  Pear  trees  sur- 
vived under  similar  conditions,  although  tops  died 
back  or  grew  poorly  and  flowering  was  reduced. 
Regrowth  came  from  trunks  and  lower  scaffolds. 
Heavy  pruning  delayed  the  appearance  of  drought 
symptoms  until  very  late  in  the  season  and  resulted 
in  1CX)%  survival  of  both  peach  and  pear  trees. 
Extensive  thinning  of  peaches  in  early  June  did  not 
affect  the  current  season's  symptoms,  but  apparent- 
ly reduced  dieback  and  death  of  trees.  Vegetative 
growth  in  the  following  year  was  weak  on  the 
periphery  of  drought-injured  trees.  If  vigorous 
growth  occurred,  it  came  from  the  trunk  and 
lower  portion  of  the  main  scaffolds.  Such  vigorous 
growth  usually  apeared  on  trees  that  were  summer 
pruned  or  that  had  died  back.  (Baker-FRC) 
W81-06165 


EFFECT  OF  WATER  STRESS  ON  PRODUC- 
TION AND  QUALITY  OF  SWEET  CORN  SEED, 

Idaho  Univ.,   Moscow.   Dept.  of  Plant  and   Soil 

Sciences. 

M.  Chotena,  D.  J.  Makus,  and  W.  R.  Simpson. 

Journal  of  the  American  Society  for  Horticultural 

Science.  Vol  105,  No  3,  p  289-293,  May,  1980.  5 

Tab,  18  Ref 

Descriptors:  'Crop  yield.  'Water  stress.  Drought, 
Water  shortage.  'Corn,  Stress,  Soil  moisture  defi- 
ciency. Moisture  deficiency.  Water  demand.  Mois- 
ture stress.  Plant  diseases.  Seeds,  Water  require- 
ments. 

Field  experiments  were  conducted  on  4  mid-season 
sweet  corn  inbreds  in  1978  on  a  Greenleaf  silt  loam 
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soil  A  split  plot  design  was  used,  having  all  four 
inbreds  nested  within  seven  irrigation  treatments. 
Irrigation  was  withheld  until  two  levels  of  plant 
stress  were  noted.  These  levels  were  called  moder- 
ate and  high,  and  represented  a  leaf  water  potential 
(LWP)  difference  of  two  bars.  Moderate  stress 
corresponded  to  88%  of  available  soil  moisture 
depleted  at  a  soil  depth  of  65  cm.  Plants  m  high 
stress  treatments  were  exposed  to  an  additional  five 
days  of  water  stress  after  the  moderate  level  was 
reached.  Immediately  after  reaching  their  respec- 
tive levels  of  water  stress,  the  plants  were  furrow 
irrigated.  Soil  moisture  stress  two  weeks  after  silk- 
ing was  associated  with  a  significant  increase  m  the 
incidence  of  stalk  rot  symptoms  80  days  after 
planting.  Stalk  rot  and  the  percent  seed-borne  Fu- 
sarium  moniliforme  Sheld  were  highly  correlatecl 
Stress  at  silking  significantly  reduced  both  yield 
components  and  seed  quality  attributes.  Seed  size 
distribution  was  infiuenced  by  the  occurrence  of 
water  deficits,  while  the  percent  marketable  seed 
was  not.  (Baker-FRC) 
W81-06183 

AN  INFLUENCE  OF  WATER  STRESS  AT  DIF- 
FERENT GROWTH  STAGES  ON  YIELD  AND 
QUALITY  OF  LETTUCE  SEED, 

California  Univ.,  Riverside.  Dept.  of  Botany  and 
Plant  Sciences.  j  r-  ,i  -r  i    . 

H.  Izzeldin,  L.  F.  Lippert,  and  F.  H.  Takatori 
Journal  of  the  American  Society  for  Horticultural 
Science,  Vol  105,  No  1,  p  68-71,  January,  1980.  2 
Fig,  3  Tab,  14  Ref. 

Descriptors:  ♦Crop  yield,  *Water  stress.  Drought, 
Water  shortage,  'Lettuce,  Stress,  Soil  moisture 
deficiency.  Moisture  deficiency,  Water  demand, 
Moisture  stress.  Plant  growth.  Seeds. 

Seeds  of  'Calmar'  lettuce  were  sown  in  a  green- 
house in  containers  filled  with  a  sandy  loam  soil  ot 
good  drainage.  One-third  of  the  nitrogen  together 
with  superphosphate  and  potassium  sulfate  were 
mixed  into  the  soil  prior  to  sowing.  The  remaining 
nitrogen   was  applied   equally  three  weeks  after 
sowing  and  at  the  initiation  of  flowering.  Plants 
were  regularly  irrigated  until  they  had  10  to  12 
leaves,  at  which  time  moisture  stress  studies  began. 
Three  moisture  levels  (-0.3,  -0.8,  and  -5.0  bars) 
were  imposed  on  lettuce  plants  confinuously  or  in 
various  combinations  during  vegetative  and  repro- 
ductive growth.  Plants  under  intermediate  water 
deficiencies   during   vegetative   growth   gave   the 
highest  seed  yields.  Seed  yields  were  significantly 
reduced    under    severe    stress    conditions    during 
either  vegetative  or  reproductive  growth.  These 
treatments  resulted  in  the  lowest  average  number 
of  seeds/seed  head  and  seed  heads/plant.  Plants 
exposed  to  severe  stress  for  extended  periods  had 
the  highest  average  seed  weights.  Plants  grown  in 
adequate  moisture  conditions  had  the  lowest  aver- 
age seed  weights.   Seed  length,  width,  thickness 
and  volume  correlated  with  seed  weight.  Germina- 
tion was  high  in  all  treatments,  97-100%.  germina- 
tion obtained  from  seed  developed  on  plants  in 
severe  and  intermediate  water  deficit  treatments 
produced  the  lowest  percentage  of  abnormal  seed- 
lings. These  seedlings  were  also  the  most  vigorous. 
Moisture  levels  producing  the  greatest  number  of 
seeds  generally  produced  seeds  of  lower  quality. 
Intermediate  water  deficits  during  vegetative  and 
reproductive  growth  of  lettuce  plants  appears  to 
produce  highest  seed  yields  together  with  adequate 
seed  quality.  (Baker-FRC) 
W81-06184 


ROOTED  AQUATIC  PLANT  EFFECTS  ON  NI- 
TROGEN BUDGETS, 

DuBois  and  King,  Inc.,  Randolph,  VT. 

For  primary  bibliographic  entry  see  Field  5C. 
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FLOODING-INDUCED  SOIL  AND  PLANT 
ETHYLENE  ACCUMULATION  AND  WATER 
STATUS  RESPONSE  OF  FIELD-GROWN  TO- 
BACCO, 

Science  and  Technical  Administration,  Florence, 
SC.  Coastal  Plains  Soil  and  Water  Conservation 
Research  Center.  .  ,  r^ 

P.  G.  Hunt,  R.  B.  Campbell,  R.  E.  Sojka,  and  J.  E. 
Parsons. 


Plant  and  Soil,  Vol  59,  No  3,  p  427-439,  1981.  7 
Fig,  39  Ref 

Descriptors;  *Flooding,  •Ethylene,  *Wilting,  •To- 
bacco, Plant  growth  substances,  Soil  gases.  Excess 
water,  *Soil  water,  Oxygen,  Leaves,  Water  poten- 
tial. Soil-water-plant  relationships.  South  Carolina. 

Ethylene  formation  was  implicated  in  the  wiltmg 
of  field  grown  tobacco  (Nicotiana  tabacum  L.)  in 
response  to  flooding.  Fields  planted  with  tobacco 
were  flooded  with  0,  5,  and  15  cm  of  water  per  day 
for  6  days.  By  the  third  day  oxygen  in  the  soil 
decreased  to  less  than  9%  in  fields  receiving  water. 
At  this  oxygen  level  and  a  redox  potential  of  less 
than  +  150  mv,  most  of  the  soil  gas  samples 
contained  some  ethylene;  16%  contained  more 
than  6  ppm  of  ethylene.  In  soil  air  samples  contain- 
ing greater  than  9%  oxygen,  87%  had  less  than  1 
ppm  ethylene.  Ethylene  in  tobacco  leaf  peaked  3 
days  after  flooding  and  declined  to  preflood  levels 
a  day  later,  1  day  ahead  of  the  soil  ethylene  in- 
crease. Leaf  water  potential,  stem  diameter,  and 
relative  leaf  water  content  decreased  with  increas- 
ing ethylene  levels  in  the  soil.  Possible  causes  of 
wilting  are  rapid  pathogenic  infection,  but  more 
likely,  an  increase  in  root  resistance  to  water  entry 
from  surrounding  soil.  (Cassar-FRC) 
W81-06317 

THE  SWEDISH  CONIFEROUS  FOREST  PRO- 
JECT, ,,        1 

Sveriges  Lantbruksuniversitet,  Uppsala. 

For  primary  bibliographic  entry  see  Field  2A. 

W8 1-06377 

23.  Erosion  and  Sedimentation 

SEDIMENT  YIELDS  OF  NEW  JERSEY 
STREAMS 

Geological 'survey,  Trenton,  NJ.  Water  Resources 

Div. 

S.  M.  Hindall,  and  D.  W.  Jungblut. 

Geological  Survey  Open-File  Report  80-432,  1980. 

1  Sheet,  1  Tab,  5  Ref. 

Descriptors:  •Sediment  yield,  'Streams,  •New 
Jersey,  Suspended  load.  Sediment  transport.  Sedi- 
ment discharge.  Particle  size.  Gaging  stations, 
Sampling. 

Sediment  data  from  76  stream-gaging  sites 
throughout  New  Jersey  indicate  that  suspended 
sediment  yields  in  New  Jersey  streams  range  from 
less  than  10  tons  per  square  mile  per  year  to  about 
700  tons  per  square  mile  per  year.  Sixty  to  100 
percent  of  the  material  transported  as  suspended 
sediment  is  finer  than  0.062.  (USGS) 
W8 1-06075 


the  gravitational  driving  force  and  the  gradient  of 
the  fluid  Reynolds  stress  is  obtained.  This  theory 
has  identified  the  'diffusion'  process  in  terms  of  a 
correlation  that  arises  from  the  decomposition  and 
averaging  of  the  fluid-particle  interaction  terms  in 
the  momentum  balances.  The  correlation  repre- 
sents the  effect  of  the  drag  on  the  particles  associ- 
ated with  turbulent  velocity  fluctuations  in  the 
fluid.  In  the  case  of  plane  flow  over  a  flat  bed  in 
the  presence  of  a  mean  concentration  gradient,  it  is 
clear  that  the  concentration  and  vertical  velocity 
fluctuations  are  highly  correlated.  The  result  ap- 
pears to  be  a  diffusion-like  process  tending  to  oblit- 
erate the  mean  concentration  gradient.  (Baler- 
FRC) 
W81-06171 


MIXTURE  THEORY  FOR  SUSPENDED  SEDI- 
MENT TRANSPORT, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 
Earth  and  Planetary  Science. 
D.  F.  McTigue.  ^  _,.  . 

Journal  of  the  Hydraulics  Division,  Proceedings  ot 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY6,  p  659-673,  June,   1981.  4  Fig,  21   Ref 

Descriptors:  •Sediment  transport,  •Model  studies. 
Theoretical  analysis.  Tractive  forces,  Sedimenta- 
tion, Streamflow,  Flow,  •Turbulent  flow.  Sus- 
pended sediments.  Suspended  solids. 

This  paper  invokes  the  continuum  theory  of  mix- 
tures to  examine  the  transport  of  fine  particulate 
matter  in  turbulent  fluid  flows.  Particular  attention 
is  given  to  the  use  of  the  continuum  theory  as  a 
mechanism  to  balance  the  buoyant  weight  of  the 
particles  being  carried  in  a  fluid  which  is  less  dense 
than  the  particles  themselves.  The  momentum  bal- 
ances for  the  two  phases,  fluid  and  particulate,  are 
coupled  through  interaction  terms  that  include 
pressure  gradient  and  drag  forces.  A  decomposi- 
tion and  averaging  scheme  accounts  for  turbulent 
fluctuations  of  the  velocities  and  concentrations. 
For  plane  uniform  flow  down  a  slope  at  low 
concentrations,  the  sediment  does  not  affect  the 
bulk  flow  behavior,  and  the  usual  balance  between 


MINIMUM  STREAM  POWER:  THEORY, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2fc. 

W81-06173 

STOCHASTIC  MODELS  OF  SUSPENDED- 
SEDIMENT  DISPERSION, 

Science  and  Education  Administration,  Oxford, 
MS.  Sedimentation  Lab. 

C.  V.  Alonso.  J.  . 

Journal  of  the  Hydraulics  Division,  Proceedings  of 
the  American  Society  of  Civil  Engineers,  Vol  107, 
No  HY6,  p  733-757,  June,   1981.  7  Fig,  84  Ref. 

Descriptors;  •Sediment  transport,  •Stochastic 
process.  Suspended  sediments.  Particle  size.  Math- 
ematical models.  Model  studies.  Literature  re- 
views. Mathematical  studies.  Probabilistic  process, 
Streamflow,  Flow. 

Models  concerned  with  the  movement  of  sediment 
particles  in  suspension  are  reviewed.  Two  distinct 
approaches  have  developed  over  the  years.  One  is 
based  on  the  theories  of  turbulent  diffusion  by 
continuous  movement,  while  the  other  arose  from 
the  random  walk  theory  of  stochastic  processes. 
Existing  probabilistic  methods  for  predicting  tur- 
bulent dispersion  of  suspended  sediments  began 
with    the    diffusion    by    continuous    movements 
theory  and  proceeded  to  the  random  walk  models. 
All  these  models  assume  that  the  sediment  is  sus- 
pended in  concentrations  that  are  not  large  enough 
to  significantly  affect  either  the  fluid  velocity  or 
the  motion  of  the  suspended  particles.  These  are  all 
kinematic  models  in  that  they  require  information 
on  the  dynamics  of  the  dispersive  medium_  The 
theory  of  continuous  movement  can  be  extended  to 
natural  channels,  provided  the  Lagrangian  mean 
velocity  remains  statistically  stationary.  Random 
walk  simulations  depend  for  accuracy  on  kno\yl- 
edge  of  the  turbulent  flow  characteristics.  Availa- 
ble data  are  very  limited  and  are  mostly  restricted 
to  two-dimensional  flows.  However,  this  obstacle 
may  be  surmounted  by  using  Navier-Stokes  solvers 
when  no  experimental  information  is  available.  The 
dispersion  models  considered  assume  that  discrete 
particles  follow  exactly  the  turbulent  fluctuations. 
This  assumption  limits  the  permissible  particle  size 
range  to  silts  and  fine  sands.  However,  the  con- 
straint can  be  relaxed  by  coupling  the  flow  models 
to  a  suitable  form  of  the  equation.  (Baker-FKC) 
W8 1-06202 


INVESTIGATION  OF  THE  COMPENSATING 
COUNTERCURRENT  IN  THE  SHORE  ZONE, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodynkh 

Problem. 

I.  O.  Leont'ev,  and  N.  S.  Speranskii. 

Water  Resources  (English  Translation),  Vol  7,  No 

3,  p  253-260,  May/June,  1980.  7  Fig,  1  Tab,  6  Ref. 

Translated  from  Vodnye  Resursy,  No  3,  p  122-131, 

May/June,  1980. 

Descriptors;  'Wind-driven  currents,  •Water  circu- 
lation. Water  currents.  Oceanography,  •Shores, 
Lakes,  Sediment  tranpsort,  Coastal  waters.  Islands. 

This  study  concludes  that  in  the  case  of  a  shallow 
depositional  coast  with  steps,  the  distribution  of 
the  component  of  the  transport  velocity  normal  to 
the  shore  over  the  profile  fits  into  a  single  circula- 
tion scheme.  The  discharge  of  the  compensating 
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countercurrent  in  the  breaker  zone  is  directly  pro- 
portional to  the  relative  wave  height,  orbital  speed, 
and  square  of  the  period.  The  ratio  of  the  counter- 
current  velocity  to  the  maximum  near-surface  or- 
bital speed  in  the  breaker  zone  is  proportional  to 
the  relative  height  and  inversely  proportional  to 
the  relative  depth.  Although  there  is  scatter  among 
points  on  the  graphs,  the  correlation  coefficients 
are  high  enough  that  approximate  estimates  may  be 
made.  (Cassar-FRC) 
W8 1-06286 

2K.  Chemical  Processes 

GEOCHEMISTRY  OF  SPRING  WATER, 
SOUTHEASTERN  UINTA  BASIN,  UTAH  AND 
COLORADO, 

Geological   Survey,   Salt   Lake  City,   UT.   Water 
Resources  Div. 
B.  A.  Kimball. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $2.00.  Geological  Survey 
Water-Supply  Paper  2074,  1981.  30  p,  12  Fie,  5 
Tab,  45  Ref. 

Descriptors:  ♦Geochemistry,  *Springs,  •Ground- 
water, 'Chemical  reactions.  Phase  diagrams,  Ther- 
modynamics, Mass  transfer.  Carbon  dioxide.  Alu- 
minum, Silicates,  Carbonates,  Hydrolysis,  Chemi- 
cal potential.  Mineralogy,  *Utah,  'Colorado,  Uinta 
Basin,  Mass  balance.  Spring  water. 

The  chemical  quality  of  water  in  the  southeastern 
Uinta  Basin,  Utah  and  Colorado,  is  important  to 
the  future  development  of  the  abundant  oil-shale 
resouces  of  the  area.  The  report  examines  the 
observed  changes  in  chemistry  as  water  circulates 
in  both  shallow  and  deep  ground-water  systems. 
Mass-balance  and  mass-transfer  calculations  are 
used  to  define  reactions  that  simulate  the  observed 
water  chemistry  in  the  mixed  sandstone,  siltstone, 
and  carbonate  lithology  of  the  Green  River  For- 
mation of  early  Tertiary  age.  The  mass-transfer 
calculations  determine  a  reaction  path  particular  to 
this  system.  The  early  dominance  of  calcite  disso- 
lution produces  a  calcium  carbonate  water.  After 
calcite  saturation,  deeper  circulation  and  further 
rock-water  interaction  cause  the  reprecipitation  of 
calcite  the  dissolution  of  dolomite  and  plagioclase, 
and  the  oxidation  of  pyrite;  all  combining  to  pro- 
duce a  calcium  magesium  sodium  bicarbonate  sul- 
fate water.  The  calculations  suggest  that  silica  con- 
centrations are  controlled  by  a  kaolinite-Ca-mont- 
morillonite  phase  boundary.  Close  agreement  of 
mineral-saturation  indices  calculated  by  both  an 
aqueous-equilibrium  model  and  the  mass-transfer 
model  support  the  selection  of  reactions  from  the 
mass-transfer  calculations.  (USGS) 
W81-06100 


STUDY  OF  THE  COMPLEX  FORMATION  OF 
COPPER(II)  BY  HUMIC  AND  FULVIC  SUB- 
STANCES, 

Geneva  Univ.  (Switzerland).   Dept.  of  Inorganic 

and  Analytical  Chemistry. 

J.  Buffie,  P.  Deladoey,  F.  L.  Greter,  and  W. 

Haerdi. 

Analytica  Chimica  Acta,  Vol  1 16,  No  2,  p  255-274, 

May,  1980.  8  Fig,  4  Tab,  28  Ref 

Descriptors:  'Soil  organic  matter,  'Chemical  reac- 
tions, Metals,  Copper,  Surface  waters,  Trace 
metals.  Natural  waters. 

The  complexation  properties  of  soil  organic  matter 
in  various  types  of  natural  water  samples  and  of 
fresh  waters  of  various  origins  were  investigated. 
Copper(II)  was  chosen  as  the  test  ion.  In  the  study 
of  the  complexation  of  copper(II)  by  fulvic  sub- 
stances, based  on  ion-selective  electrode  meas- 
urements, the  influences  of  copper  concentration 
(1-100  micromolar),  fulvic  acid  concentration  (2- 
100  ml/liter),  pH  (3-8),  and  calcium  concentration 
(0.1-5  mM)  were  given  particular  attention.  The 
effects  of  statistical  errors  on  the  measurement  of 
the  values  of  the  complex-formation  parameters 
were  considered.  These  parameters  were  measured 
for  various  surface-water  samples,  aqueous  soil  ex- 
tracts, peat  water,  and  solutions  of  organic  matter 
formed  by  in  vitro  decomposition  of  leaves.  The 


findings  demonstrated  that  the  complex-formation 
parameters  were  essentially  independent  of  source 
for  a  given  type  of  water,  particularly  in  the  cases 
of  surface  water  samples.  Thus  it  is  felt  that  the 
discrepancies  sometimes  noted  in  values  quoted  by 
different  researchers  are  due  at  least  in  part  to 
methods  emploed  in  measurement.  (Baker-FRC) 
W81-06212 


EFFECT  OF  PH  AND  URANIUM  CONCEN- 
TRATION ON  INTERACTION  OF  URANIUM 
(VI)  AND  URANIUM  (IV)  WITH  ORGANIC  LI- 
GANDS  IN  AQUEOUS  SOLUTIONS, 

Carleton  Univ.,  Ottawa  (Ontario).  Dept.  of  Chem- 
istry. 

W.  C.  Li,  D.  M.  Victor,  and  C.  L.  Chakrabarti. 
Analytical  Chemistry,  Vol  52,  No  3,  p  520-523, 
March,  1980.  7  Fig,  4  Tab,  19  Ref 

Descriptors:  'Uranium,  'Water  analysis.  Acidity, 
Chemical  reactions,  Humic  acids,  Fulvic  acids.  Or- 
ganic matter,  Sediments,  Natural  waters,  'Hydro- 
gen ion  concentration. 

The  effect  of  pH  and  uranium  concentration  on  the 
interaction  of  U(VI)  and  U(IV)  with  humic,  fulvic, 
and  tannic  acids  was  studied  using  dialysis  and 
ultrafiltration  techniques.  Some  results  on  the 
effect  of  competition  between  EDTA  and  humic 
acid  for  U(VI)  and  U(IV)  at  different  pHs  are  also 
reported.  The  interactions  of  U(VI)  and  U(IV) 
with  organic  ligands  in  nitrate  or  chloride  aqueous 
solution  have  been  found  to  be  pH-dependent.  The 
stability  constants  of  uranium-organic  complexes 
decreased  in  the  order:  fulvic  acid,  humic  acid, 
tannic  acid  for  U(VI),  and  in  the  order  humic  acid, 
tannic  acid,  fulvic  acid  for  U(IV).  Scatchard  plots 
for  the  uranium-organic  acid  systems  indicated  two 
types  of  binding  sites  with  a  difference  in  stability 
constants  of  about  100.  Ultrafiltration  of  uranium- 
humic  acid  complexes  indicated  that  U(VI)  and 
U(IV)  ions  were  concentrated  in  larger  molcular 
size  fractions  (greater  than  5.1  nm)  at  pH  of  less 
than  or  equal  to  three  and  in  smaller  molecular  size 
fractions  in  the  range  of  5.1-3.1  nm  and  2.4-1.9  nm 
pt  pH  values  of  greater  than  or  equal  to  five. 
(Baker-FRC) 
W8 1-06248 


ANALYSIS  OF  THE  FORMATION  OF  THE 
HYDROCHEMICAL  REGIME  IN  AQUIFER 
SYSTEMS  OF  THE  NORHTERN  DVINA  DE- 
PRESSION, 

Arkhangelsk  Territorial  Geological  Administration 

(USSR). 

A.  I.  Malov. 

Water  Resources  (English  Translation),  Vol  7,  No 

2,  p  140-148,  March/April,  1980.  4  Fig,  2  Tab,  3 

Ref  Translated  from  Vodnyne  Resursy,  No  2,  p 

66-76,  March/April,  1980. 

Descriptors:  'Potential  water  supply,  'Estimating 
equations,  'Aquifers,  'Geochemistry,  Geologic 
history.  Chemical  composition.  Sands,  Clays, 
Mathematical  studies.  Groundwater  hydrology, 
Geohydrology,  Dvina,  USSR. 

Hydrodynamic  analysis  was  performed  to  establish 
the  importance  of  individual  factors  on  the  forma- 
tion of  the  chemical  composition  of  subsurface 
waters  in  the  aquifer  systems  of  the  north  Dvina 
depression.  Using  this  information,  a  scheme  was 
proposed  of  the  hydrogeological  conditions  for 
assessing  subsurface  water  supplies.  The  North 
Dvina  river  basin  is  filled  with  Late  Quaternary 
and  Holocene  sand-clay  deposits  in  the  form  of 
thin  interlayers  and  lenses.  There  are  two  aquifers 
within  the  depression:  Quaternary  arenaceoargilla- 
ceous  deposits  and  pre-Quaternary  terrigenous  de- 
posits. The  main  factors  in  the  formation  of  the 
chemical  composition  of  subsurface  waters  in  terri- 
genous deposits  included:  expulsion  of  salt  water 
during  sedimentation  of  overlying  Mikulino  clays, 
lateral  inflow  of  fresh  water  from  limestones,  and 
flow  of  salt  water  into  the  overlying  aquifer 
system.  Salt  water  fiows  into  the  Quaternary  de- 
posits from  the  underlying  aquifer  and  from  the 
White  Sea.  Fresh  water  is  added  by  infiltration 
Equations  are  presented  for  estimating  the  supplies 
of  groundwater  in  the  aquifers.  (Small-FRC) 
W8 1-06299 


EFFECT  OF  DISSOLUTION  OF  ALUMINOSI- 
LICATES  AND  CARBONATES  ON  IONIC  AC- 
TIVITY PRODUCTS  OF  CALCIUM  CARBON- 
ATE IN  SOIL  EXTRACTS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel). 

R.  Levy. 

Soil  Science  Society  of  America  Journal,  Vol  45, 

No  2,  p  250-255,  March/ April,  1981.  4  Fig,  4  Tab, 

26  Ref  * 

Descriptors:  'Soil  chemistry,  'Minerals,  Irrigation 
water,  Bicarbonates,  'Soil  water.  Calcium,  Magne- 
sium, Sodium,  Chlorides,  Monosilicic  acid,  Acid- 
ity, Drainage  water.  Solubility. 

Measurements  were  made  of  the  soluble  species 
released  at  two  soil/water  ratios  to  reveal  the 
presence  of  soil  minerals  of  intermediate  solubility 
and  to  calculate  the  ionic  activity  product  (lAP)  of 
calcium  carbonate  in  the  soil  extracts.  Soluble  spe- 
cies released  included  monosilicic  acid,  bicarbon- 
ate, calcium,  magnesium,  sodium,  and  chloride. 
The  concentrations  of  all  soluble  species  released 
by  the  two  soils  increased  and  their  amounts  de- 
creased with  the  increase  in  soil/water  ratio.  Such 
a  dissolution  pattern  could  be  due  to  the  presence 
of  minerals  with  an  intermediate  solubility,  a  solu- 
bility which  was  higher  than  that  of  sparingly 
soluble  minerals  and  lower  than  that  of  very  solu- 
ble salts.  These  minerals  could  be  either  metastable 
soluble  aluminosilicates,  soluble  carbonate  sulfates, 
or  both.  Both  soils  contained  minerals  of  interme- 
diate solubility.  When  the  amounts  of  these  miner- 
als were  small,  at  1:10  soil/water  ratio,  the  extracts 
of  the  noncalcareous  soil  were  undersaturated  in 
respect  to  any  well-crystallized  carbonate.  Those 
of  the  calcareous  soil  were  in  equilibrium  with 
calcite.  When  the  amounts  of  these  minerals  in- 
creased at  a  1:1  soil/water  ratio,  they  released 
enough  calcium  and  carbonate  to  oversaturate  the 
extracts  of  the  two  soils  in  respect  to  calcite.  The 
lAP  of  the  1:1  extracts  of  the  noncalcareous  soil 
was  7.99  and  that  of  the  calcareous  soil  was  7.76. 
(Baker-FRC) 
W8 1-06321 


A  MACROSCOPIC  BASIS  FOR  SOIL  CHEMIS- 
TRY, 

California  Univ.,  Berkeley.  Dept.  of  Plant  and  Soil 

Biology. 

K.  L.  Babcock,  and  H.  E.  Doner. 

Soil  Science,  Vol  131,  No  5,  p  276-283,  May,  1981. 

I  Tab,  1 1  Ref. 

Descriptors:  'Soil  chemistry,  'Water  properties. 
Thermodynamics,  Soil-water-plant  relationships, 
'Soil  water.  Water  potentials.  Cation  exchange, 
Adsorption,  Vapor  pressure. 

A  macrosystem  treatment  of  the  physical  chemis- 
try of  ions  and  water  in  soil  systems  is  presented 
and  compared  with  the  development  of  microsys- 
tem theories.  In  the  past,  in  soil  chemistry,  the 
development  of  a  theory  for  the  microsystem  dis- 
tribution of  ions  and  water  in  the  vicinity  of  an 
electrostatically  charged  colloid  particle  has  often 
entailed  a  use  of  the  chemical  potential  and  activity 
functions,  which  vary  with  distance  from  the  sur- 
face of  the  particle  over  dimensions  on  the  order  of 
0.5  to  20  nm.  The  macrosystem  approach  oper- 
ationally defines  a  macroscopic  exchanger  or  sur- 
face phase  and  requires  a  chemical  potential  and  an 
activity  that  are  uniform  in  the  phase.  These  func- 
tions are  directly  related  to  the  vapor  pressure  of 
each  constituent  in  the  phase.  Macrosystem  treat- 
ment is  preferred  because  it  provides  functions  that 
are  given  a  thermodynamic  nomenclature  consist- 
ent with  conventional  macroscopic  thermodynam- 
ics. The  microsystem  analysis  does  not.  The  ma- 
crosystem approach  provides  a  macroscopic  basis 
for  the  analysis  of  equilibria,  such  as  those  involv- 
ing solid  phases,  cation  exchange,  negative  adsorp- 
tion, and  swelling.  It  also  provides  a  macroscopic 
foundation  for  the  formulation  and  test  of  extrath- 
ermodynamic  theories,  such  as  the  Donnan  equilib- 
rium or  the  diffuse  layer  theory.  It  also  provides  a 
framework  for  the  approach  to  more  complex 
problems,  such  as  nutrient  availability  and  weath- 
ering processes.  (Baker-FRC) 
W8 1-06322 
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PHYSICO-CHEMISTRY  OF  SURFACE 

WATERS  IN  THE  CAMPINE  REGION  OF  BEL- 
GIUM, WITH  SPECIAL  REFERENCE  TO  ACID 
MOORLAND  POOLS, 

Antwerpen  Univ.,  Wilrijk  (Belgium).  Dept.  of  Bi- 
ology. 

J.  H.  D.  Vangenechten,  S.  Van  Puymbroeck,  O.  L. 
J.  Vanderborght,  F.  Bosnians,  and  H.  Deckers. 
Archiv  fur  Hydrobiologie,  Vol  90,  No  4,  p  369- 
396,  January,  1981.  11  Fig,  3  Tab,  66  Ref 

Descriptors:  *Acidic  water,  •Physicochemical 
properties,  Physical  properties,  'Surface  waters, 
•Belgium,  Campine  region.  Chemical  composition. 
Magnesium,  Calcium,  Sulfates,  Sodium,  Cations, 
Anions,  Bogs,  Pools. 

The  physico-chemical  composition  of  acid  pools  in 
the  Northern  region  of  Belgium,  known  as  the 
Campine  of  Antwerp,  was  investigated  with  em- 
phasis on  pH,  conductivity,  calcium,  potassium, 
sodium,  magnesium,  carbonate,  bicarbonate,  sul- 
fate, chloride,  and  phosphate  in  53  water  bodies. 
These  waters  represent  very  acid  mire  waters,  as 
well  as  lakes  with  a  pH  above  neutrality.  While  the 
waters  of  the  extremely  acid  pH  class  where  pH 
was  less  than  4.5  exhibited  boggy  characteristics, 
their  total  ionic  content  and  composition  is  not 
comparable  with  literature  data  on  equally  acid 
bog  waters.  Total  ionic  composition  and  the  cor- 
rected conductivity  values  of  these  moorland  pools 
are  very  high,  about  4  meq/liter  and  190  microS/ 
cm,  respectively.  Sulfate  is  the  dominant  anion  in 
all  sampled  pools.  Various  cations  appeared  domi- 
nant in  different  waters,  such  as  magnesium,  cal- 
cium, sodium,  or  hydrogen.  The  ionic  composition 
in  water  bodies  of  pH  between  4.5  and  7.0  is 
closely  comparable  with  that  of  extremely  acidic 
waters.  In  alkaline  waters,  pH  above  7.0,  bicarbon- 
ate was  the  dominant  anion,  with  calcium  and 
sodium  contributing  80%  of  the  cationic  content. 
The  water  in  the  moorland  pools  arrives  as  rain- 
water via  drainage  from  the  surroundings  and/or 
from  the  rain  falling  directly  on  the  surface  of  the 
mire.  Nonacid  lakes  are  fed  by  running  water  from 
a  canal  derived  from  the  Maas  river  or  small 
streams  and  ditches.  (Baker-FRC) 
W81-06387 


REACTION  PRODUCTS  FROM  THE  CHLOR- 
INATION  OF  SEAWATER,  ,        e 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  PL. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-06134 

EFFECT  OF  TEMPERATURE  ON  ACTIVITY 
OF  PREDATORS  OF  SALMONELLA  TYPHI- 
MURIUM  AND  ESCHERICHIA  COLI  IN  ES- 
TUARINE  WATER, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Agri- 
cultural Science. 

J  McCambridge,  and  T.  A.  McMeekin, 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  6,  p  851-855,  December,  1980.  3 
Fig,  1  Tab,  8  Ref. 

Descriptors:  •Estuarme  environment,  'Tempera- 
ture effects.  Environment,  Estuaries,  Coasts,  Ther- 
mal pollution.  Salmonella,  Bacteria,  Escherichia 
coli,  Bioindicators. 

The  survival  of  Salmonella  typhimurium  and  Es- 
cherichia coli  was  compared  in  estuarine  water 
samples  kept  at  various  incubation  temperatures. 
Similar  survival  curves  were  exhibited  by  both 
organisms,  and  their  presence  resulted  in  the 
growth  of  comparable  numbers  of  predacious  mi- 
croorganisms at  all  temperatures.  Bacterial  dechne 
was  found  to  be  dependent  on  the  presence  of  both 
bacterial  and  protozoan  predators,  the  latter 
having  a  temperature  optimum  of  15-20  degrees  C 
and  the  former  being  more  important  as  the  incu- 
bation temperature  increased.  Survival  was  rela- 
tively unaffected  at  all  temperatures  tested  over 
incubation  periods  of  10  days.  It  appeared  from 
this  study  that  it  is  the  combined  action  of  a 
number  of  bacterial  and  protozoan  predators  and 
the  effect  of  temperature  on  these  predators,  rather 
than  the  effect  of  temperature  alone,  which  is 
important  in  the  decline  of  E.  coli  and  S.  typhimur- 
ium in  estuarine  waters.  Further,  both  E.  coli  and 
S.  typhimurium,  when  introduced  into  estuarine 
water,  follow  a  similar  pattern  of  decline,  indicat- 
ing that  E.  coli  is  a  reliable  indicator  of  potential 
Salmonella  sp.  contamination  over  the  range  of 
temperatures  examined.  (Baker-FRC) 
W8 1-06256 


2L.  Estuaries 

USER'S  MANUAL  FOR  THE  DYNAMIC 
(DELAWARE)  ESTUARY  MODEL, 

Environmental  Research  Lab.,  Athens,  GA. 
R  B.  Ambrose,  Jr.,  S.  E.  Roesch,  and  L.  J.  Clark. 
Report  EPA-903/9-80-001,  April  1980.  708  p,  13 
Fig,  27  Tab,  1 1  Ref,  5  Append. 

Descriptors:  •Mathematical  models,  'Computer 
models,  •Estuaries,  'Delaware  River,  *Water  qual- 
ity, Forecasting,  Hydraulic  models.  Computer  pro- 
grams. Saline  water  intrusion,  Coliforms,  Dis- 
solved oxygen. 

This  user's  manual  provides  the  details  necessary 
for  operating  two  models  of  the  Delaware  Estuary 
which  are  available  for  use  in  studies  of  the  water 
quality  of  the  estuary,  including  forecasts  of  the 
water  quality  response  to  hypothetical  wastewater 
control  strategies.  The  models  are  the  hydraulic 
model  DYNHYD  and  the  water  quality  model 
DYNDELA.  Both  are  modified  sub-models  of  the 
Dynamic  Estuary  Model.  The  primary  task  of  the 
hydraulic  model  is  to  solve  the  equations  describ- 
ing the  propagation  of  a  long  wave  through  a 
shallow  water  system,  while  conserving  both  mo- 
mentum and  volume,  while  the  water  quality 
model  solves  the  equations  describing  the  move- 
ment, decay,  and  transformation  of  a  material  by 
performing  a  mass  balance  at  each  junction  for 
each  time  step.  Listings  of  the  models  are  given 
with  a  detailed  description  of  each  program  and  its 
logical  structure,  variable  definitions,  data  deck 
sequences,  and  sample  input/output.  Test  cases  of 
salinity  intrusion,  dye  tracer  movement,  fecal  coli- 
forms, and  dissolved  oxygen  budgets  are  used  to 
illustrate  the  applications  of  the  DYNDELA 
model.  (Brambley-SRC) 
W8 1-06 130 


FILAMENTOUS  FUNGAL  PROPAGULES  AS 
POTENTIAL  INDICATORS  OF  SEDIMENT- 
DETRITUS  RESUSPENSION, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Biology. 
T  H.  Chrzanowski,  and  L.  H.  Stevenson. 
Botanica  Marina,  Vol  23,  No  4,  p  251-256,  April, 
1980.  7  Fig,  1  Tab,  12  Ref 

Descriptors:  'Fungi,  'Aquatic  fungi,  'Estuaries, 
Tidal  effects.  Tidal  marshes.  Scour,  Sedimento- 
logy,  Suspended  sediment.  Detritus. 

The  tidal  fluctuations  of  filamentous  fungal  propa- 
gules  at  two  marsh  creeks  were  investigated,  and 
the  levels  of  fungi  recovered  from  several  marsh 
locations  were  determined.  Samples  were  collected 
from  cross-creek  sections  from  three  boats  posi- 
tioned across  the  creeks.  Surface,  middle,  and 
bottom  depth  samples  were  studied.  Aliquots  rang- 
ing from  two  to  five  ml  were  filtered  onto  Milli- 
pore  type  HA  filters  and  incubated  for  five  days  in 
the  dark  on  Martin's  Rose  Bengal  medium.  Fungi 
fluctuated  out  of  phase  with  the  tide.  At  low  tide, 
maximum  numbers  were  recovered,  and  at  high 
tide  minimum  numbers  were  found.  Fungi  general- 
ly decreased  from  high  recoveries  in  upper  marsh 
areas  to  lower  recovc-ies  in  the  nearshore  ocean 
waters.  It  may  be  that  filamentous  fungal  propa- 
gules  are  scoured  from  marsh  sediments  and  trans- 
ported by  receding  tidal  waters.  Thus,  fungi  may 
be  a  sensitive  biological  indicator  of  the  flushing  of 
sediment  components  into  the  water  column. 
(Small-FRC) 
W8 1-06262 


FLUX  OF  AROCLOR  1254  BETWEEN  ESTUAR- 
INE SEDIMENTS  AND  WATER, 

Fisheries  and  Marine  Service,  St.  Andrews  (New 
Brunswick).  Biological  Station. 
D.  J.  Wildish,  C.  D.  Metcalfe,  H.  M.  Akagi,  and 
D.  W.  McLeese. 


Estuaries — Group  2L 

Bulletin  of  Environmental  Contamination  and 
Toxicology,  Vol  24,  No  1,  p  20-26,  January,  1980. 
1  Fig,  3  Tab,  12  Ref 

Descriptors:  'Fluctuations,  'Sediment-water  inter- 
faces, Aroclor  1254,  'Estuaries,  Pollution  load. 
Industrial  wastes.  Organic  compounds,  Adsorp- 
tion, Estuarine  environment,  Coasts,  Polychlori- 
nated  biphenyls,  'Aroclors. 

This  study  examines  the  adsorption  and  desorption 
of  a  representative  PCB  mixture,  Aroclor  1254,  by 
various  size  fractions  of  a  marine  sediment  over  a 
range   of  salinities.    Such   information   would   be 
useful  in  relating  toxicological  and  bioaccumula- 
tion  data  to  estimated  PCB  concentrations  in  sea 
water  at  disposal  sites.  Estuarine  water  and  deion- 
ized  tap  water  were  used.  Concentrations  of  Aro- 
clor  1254  in  spiked  water,  on  sediment  and  on 
centrifuge  tube  walls  in  adsorption  and  desorption 
tests  reached  equilibrium  within  two  hr  after  spik- 
ing. Adsorption  of  Aroclor  1254  from  sea  water  by 
sediments  was  influenced  by  sediment  type.  The 
adsorption  of  Aroclor  1254  by  silt-clay  sediments 
increased  with  salinity.  In  all  cases  studied,  the 
concentration  factors  for  desorption  were  greater 
than  for  adsorption,  indicating  that  PCB  is  firmly 
bound  to  the  sediment.  The  Freundlich  exponent 
and  K  value  for  desorption,  based  on  the  organic 
carbon  content  of  the  sediment,  may  be  of  practi- 
cal use  in  predicting  PCB  concentrations  in  the 
pore  water  of  settled  dredge  spoil,  provided  that 
the  replacement  rate  of  pore  water  is  slow  enough 
to  allow  establishment  of  equilibrium  conditions.  It 
is  assumed  that  these  coefficients  may  apply  to 
other  sediments  with  different  combinations  of  or- 
ganic and  inorganic  components.  However,  further 
study  is  required  to  check  this  and  to  find  out 
whether  the  Freundlich  isotherms  apply  at  lower 
concentrations  of  PCB.  (Baker-FRC) 
W81-06263 

ECOLOGICAL  IMPACT  OF  MARSHLAND  RE- 
CIRCULATION DITCHES, 

California  Univ.,  Berkeley.  Div.  of  Entomology 
and  Parasitology.  j  ,  ^t 

V.  H.  Resh,  S.  S.  Balling,  M.  A.  Barnby,  and  J.  N. 
Collins.  ,„  •-      . 

California  Agriculture,  Vol  34,  No  3,  p  39,  March, 

1980. 

Descriptors:  'Mosquitoes,  'Salt  marshes.  Tidal 
marshes.  Marshes,  Aquatic  insects.  Ditches,  'Re- 
circulated water.  Aquatic  life.  Aquatic  plants, 
Aquatic  populations.  Ecosystems,  Coastal  marshes, 
'Ecological  effects. 

Due  to  increased  understanding  of  the  environ- 
mental importance  of  salt  marshes,  public  concern 
about  the  fate  of  coastal  marshes  and  wetlands  has 
increased  greatly  during  the  past  two  decades. 
Marshlands  in  the  San  Francisco  Bay  area  filter 
suspended  sediments  from  rivers  and  streams,  play 
key  roles  in  nutrient  cycling,  support  several 
unique  plants  and  animals,  supply  oxygen  to  the 
bay  waters,  and  influence  local  climate.  The  use  of 
recirculation  ditches  to  reduce  the  breeding  habitat 
of  mosquitoes  and  to  increase  access  to  these  habi- 
tats by  predatory  fish  is  the  major  means  of  mos- 
quito control  conducted  in  many  of  these  areas. 
Other  consequences  of  ditches  on  marsh  life  must 
be  considered.  Experiments  to  investigate  this  con- 
cern include  pilot  studies,  field  sampling  programs, 
and  data  analysis  to  be  conducted  over  a  4  yr 
period.  Information  on  tidal  cycles,  water  table, 
weather  patterns,  and  physical  and  chemical  fac- 
tors is  being  correlated  with  the  results  from  ex- 
aminations of  the  responses  of  the  flora  and  both 
the  vertebrate  and  invertebrate  fauna  to  ditching 
activities.  It  is  felt  that  such  an  approach  will 
provide  information  needed  by  all  concerned  par- 
ties including  mosquito  abatement  districts,  regula- 
tory agencies,  and  conservation  groups  so  that 
effective  planning  and  responsible  decisions  may 
minimize  environmental  disruption  of  the  ecologi- 
cally important  habitats.  (Baker-FRC) 
W8 1-06264 


STUDY  OF  THE  CONDITIONS  OF  FORMA- 
TION OF  WATER  SALINITY  IN  RIVER 
MOUTHS  OF  ARCTIC  SEAS  BY  MEANS  OF 
NATURAL  STABLE  OXYGEN  ISOTOPES, 
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Field  2— WATER  CYCLE 
Group  2L — Estuaries 


^ 


Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 
Problem. 

V.  S.  Brezgunov,  V.  K.  Debol'skii,  M.  A. 
Mordasov.  V.  V.  Nechaev,  and  T.  V.  Yakimova. 
Water  Resources  (English  Translation),  Vol  7,  No 
2,  p  149-152,  March/April,   1980.   1  Fig,  1  Tab,  4 
Ref.  Translated  from  Vodnye  Resursy,  No  2,  p 
,  101-105,  March/April,  1980 

Descriptors:  'Saline-freshwater  interfaces,  •Salin- 
ity, 'Arctic,  Chemical  properties.  Polar  regions. 
Mixing,  Ice  formation.  Ice  breakup,  Isotope  stud- 
ies. Oxygen,  Ob  Gulf,  'Estuaries,  USSR. 

The  spatiotemporal  distribution  of  018  and  salinity 
was  investigated  in  the  Ob  Gulf  This  study  was 
part  of  a  research  program  to  use  natural  isotopes 
for  studying  water  exchange  in  the  Arctic  seas. 
Water  was  sampled  from  the  surface  and  bottom 
layers  in  the  northern  part  of  the  Gulf  during  1976 
and  1977.  Samples  collected  during  July  and 
August  had  isotope  composition  values  similar  to 
those  of  the  rivers  running  into  the  Ob  Gulf. 
Samples  collected  during  March,  however,  had 
much  lower  isotope  values.  River  water  also  was 
the  main  influence  on  the  salinity  of  the  Gulf.  In 
the  Ob  Gulf,  river  waters  are  mixed  with  sea 
waters  whose  isotopic  composition  and  salinity 
differ  from  those  of  the  usual  ocean  water.  This  is 
because  the  formation  and  melting  of  ice  influence 
the  salinity  of  surface  water  in  the  Arctic  basin. 
The  data  were  statistically  analyzed  to  determine 
the  influence  of  the  effect  of  ice  and  thermal 
regimes  on  the  water  mixing.  (Small-FRC) 
W8 1 -06300 


BIOGENIC  COMPONENT  OF  THE  SEDI- 
MENT BALANCE  OF  THE  COASTAL  ZONE 
OF  THE  AZOV  SEA, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

D.  A.  Eliseev,  and  A.  V.  Prashchikin. 

Water  Resources  (English  Translation),  Vol  7,  No 

4,  p  384-392,  July-August,  1980.  1  Fig,  6  Tab,  17 

Ref.  Translated  from  Vodnye  Resursy,  No  4,  p 

167-177,  July-August,  1980. 

Descriptors:  'Coastal  zone  management,  'Beaches, 
'Shellfish,  'Sediments,  Cockles,  Environmental  ef- 
fects, Benthic  fauna.  Salinity,  Water  management, 
'Azov  Sea.  Multipurpose  projects,  Recreation. 

An  important  factor  in  the  successful  recreational 
development  of  the  Azov  Sea  coast  is  the  preserva- 
tion of  the  sandy-shell  beaches.  Calculations  indi- 
cate that  the  annual  contribution  of  cockle  shells  to 
the  sea  bottom  is  approximately  nine  million  cu 
meters.  An  average  of  1.8  tons  of  shell  sediments 
are  deposited  on  each  meter  of  shoreline  annually, 
but  distribution  is  extremely  nonuniform.  This  de- 
tritus is  redistributed  by  wind-driven  currents.  Hy- 
draulic characteristics  of  shell  material  (average 
particle  size,  settling  velocity,  noneroding  velocity, 
and  calculated  settling  velocity  of  shell  valves)  are 
given  for  seven  ranges  of  particle  sizes,  1-2  mm  to 
30-50  mm.  Water  management  and  construction 
plans  should  take  into  account  the  changes  in 
species  of  benthic  fauna  which  are  responsible  for 
forming  beaches.  (Cassar-FRC) 
W8 1-063 13 


RELATIONSHIP  BETWEEN  CONCENTRA- 
TION OF  HEAVY  METALS  IN  MUSCLE 
TISSUE  AND  BODY  WEIGHT  OF  FISH  FROM 
THE  SWAN-AVON  ESUTARY,  WESTERN  AUS- 
TRALIA, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W8 1-06390 


BEHAVIOUR  OF  IRON  AND  MANGANESE  IN 
THE  YARRA  ESTUARY, 

Caulfield  Inst  of  Tech  .  Victoria  (Australia). 
M  Ellaway.  R  Beckett,  and  B  T  Han 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search. Vol  31.  No  5,  p  597-609.  October,  1980.  7 
Fig,  2  Tab,  26  Ref. 

Descriptors:    'Estuaries,    'Heavy    metals.    Yarra 
River  estuary.  Rivers.  Coasts,  'Iron,  'Manganese, 


River    flow,    Flow,    River    wash.    Saline    water, 
Chemical  composition,  Australia. 

Processes  involved  in  the  removal  of  iron  and 
manganese  from,  or  release  to,  the  water  column  in 
the  Yarra  River  estuary  were  investigated.  The 
estuary  is  rather  small  and  well-stratified,  22  kilo- 
meters long,  with  depths  of  2  to  10  meters.  The 
behavior  of  iron  and  manganese  appeared  closely 
linked  with  the  magnitude  of  the  river  inflow. 
When  average  to  high  river  flows  exist,  which  is 
the  more  common  situation,  the  filterable  iron  is 
transported  almost  entirely  in  colloidal  forms,  with 
70-80%  of  the  filterable  manganese  transported  in 
bound  or  non-ion-exchangeable  forms.  The  con- 
centration of  filterable  iron  in  surface  waters  de- 
creased markedly  with  increasing  salinity,  prob- 
ably due  to  the  coagulation  of  colloidal  forms. 
Concentration  of  filterable  manganese  increased 
between  the  river  and  the  less  saline  upper  estuary 
and  then  decreased  with  increasing  salinity.  This 
initial  increase  may  be  in  part  due  to  leaching  of 
manganese  from  suspended  matter  as  it  first  enters 
the  upper  estuary.  During  low  river  flows  filter- 
able iron  and  manganese  concentrations  increase 
markedly  in  the  bottom,  saline  water  in  the  estu- 
ary. The  findings  suggest  that  release  of  iron  does 
occur  at  particular  times,  but  is  small  compared 
with  Its  loss.  It  is  predicted  that  the  Yarra  estuary 
will  act  as  a  net  sink  for  iron.  The  situation  for 
manganese  is  less  clear.  The  importance  of  the 
rather  infrequent  storm  events  in  flushing  deposit- 
ed sediment  from  the  estuary  is  not  known  at 
present.  (Baker-FRC) 
W8 1-06392 


BATHYMETRIC  CHANGES  IN  THREE  ESTU- 
ARIES OF  THE  CENTRAL  NEW  SOUTH 
WALES  COAST, 

Wollongong  Univ.  (Australia).  Dept.  of  Geogra- 
phy. 

E.  Bryant. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  5,  p  553-571,  October,  1980.  12 
Fig,  2  Tab,  61  Ref 

Descriptors:  'Estuaries,  'Bathymetry,  Bathyther- 
mographs, Coasts,  'Australia,  New  South  Wales, 
Sedimentation,  Sediment  transport.  Sediment  ero- 
sion, Accretion,  Waves,  Hydrodynamics,  Fluid 
mechanics. 

Infilling  of  estuaries  with  marine  sediment  has  been 
suspected  based  on  North  American  and  European 
studies  of  continuously  rising  sea  levels.  Such  infill- 
ing along  the  New  South  Wales  coast  has  ended 
because  sea  levels  have  been  stable  there  since  6500 
B.P.  Changes  detected  by  bathymetric  analysis  for 
the  period  1868-1974  in  three  estuaries  on  the 
central  coast  of  New  South  Wales  suggest  consid- 
erable contrast  due  to  varying  estuarine  dynamics 
and  sediment  availability.  Changes  in  Botany  Bay 
have  stabilized  or  tended  towards  slight  erosion, 
while  changes  within  Port  Jackson  seaward  of 
Bradley's  Head  can  be  linked  to  dredging  activities 
this  century.  In  Broken  Bay,  substantial  accretion 
has  occurred  at  the  ocean  entrance  and  around 
Brisk  Bay.  The  former  accretion  can  be  attributed 
to  movement  of  sediment  landward  of  the  20  meter 
contour  under  waves  characteristic  of  the  present 
wave  regime,  and  to  availability  of  sediment  from 
adjacent  semicompartmentalized  beaches.  Such 
sediment  movement  and  reservoirs  do  not  exist  on 
nearly  so  large  a  scale  at  the  mouths  of  the  other 
two  Sydney  estuaries.  The  latter  accretion  is  coin- 
cident with  the  boundaries  of  marine  sand  intrusion 
up  the  estuary  and  of  fluvial  transport  seawards. 
Because  bathymetric  changes  in  areas  of  Broken 
Bay  affected  by  ocean  swell  can  be  linked  to  wave 
hydrodynamics,  changes  in  the  wave  climate  such 
as  increased  storminess  can  lead  to  general  bottom 
erosion  Such  changes  can  also  exacerbate  erosion 
within  Port  Jackson  and  Botany  Bay  (Baker-FRC) 
W8 1-06393 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


SURVEY  OF  SERVICE  BEHAVIOR  OF  LARGE 
EVAPORATIVE  DESALTING  PLANTS, 

Little  (Arthur  D),  Inc.,  Cambridge,  MA. 
J.  D.  Birkett,  and  E.  H.  Newton. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-120312, 
Price  codes:  A08  in  paper  copy,  AOl  in  microfiche. 
Report  to  the  Office  of  Water  Research  and  Tech- 
nology, April,  1981.  154  p,  11  Fig,  21  Tab,  4  Ref,  2 
Append.  OWRT-C-90023-S(No  9422)(1),  14-34- 
0001-9422. 

Descriptors:  'Desalination  plants,  'Multieffect  dis- 
tillaton,  'Multistage  flash  distillation,  'Corrosion, 
'Materials  engineering,  Heat  exchangers,  Metals, 
Pretreatment  of  water.  Pumps,  Saline  water.  Sea 
water,  'Energy  consumption,  'Operating  tempera- 
tures. Tubing,  Productivity,  Plant  availability. 
Failure  rates. 

A  worldwide  survey  was  made  of  68  multi-stage 
flash  and  4  multi-effect  desalination  plants  to 
obtain  data  on  operating  characteristics,  efficiency, 
and  materials  behavior  as  a  function  of  design, 
operating  conditions,  and  age.  Extensive  data  on 
tube  failures,  flash  chamber  corrosion,  productiv- 
ity, etc.,  are  reported  as  well  as  energy  consump- 
tion and  design  factors.  Pretreatment  methods,  op- 
erating temperatures  and  reasons  for  forced  ou- 
tages are  described.  1 1  figures  and  80  pages  of 
tables  provide  detailed  raw  data  as  well  as  sum- 
maries and  correlations. 
W8 1-06051 


BACKWASHING  REVERSE-OSMOSIS  AND 
ULTRAFILTRATION  MEMBRANES  BY  ELEC- 
TRO-OSMOSIS, 

Office  of  the  Secretary  of  the  Interior,  Washing- 
ton, DC. 
K.  S.  Spiegler. 

U.S.  Patent  No  4,231,865,  4  p,  1  Fig,  13  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1000,  No  1,  p  260,  November  4,  1980. 

Descriptors:  'Patents,  'Desalination,  'Membrane 
processes,  'Separation  techniques,  'Reverse  osmo- 
sis, Semipermeable  membranes.  Electro-osmosis, 
Backwashing. 

Reverse  osmosis  processes  are  well  known  in  the 
field  of  purification  of  saline  water.  In  such  proc- 
esses, a  pressure  in  excess  of  the  osmotic  pressure 
of  the  saline  water  feed  solution  is  applied  to  the 
feed  solution  separated  from  purified  water  by  a 
semipermeable  membrane.  Pure  water  is  thereby 
caused  to  permeate  through  the  membrane  to  the 
low-pressure  side  of  the  membrane,  while  the  salt 
molecules  or  other  impurities  are  retained  by  the 
membrane.  Efficiency  of  the  process  is  often  great- 
ly reduced  by  compaction  and  deposition  of  impu- 
rities on  the  high  pressure  (feed  solution)  side  of 
the  membrane.  Therefore,  according  to  the  process 
of  the  invention,  the  membrane  is  back-washed  by 
application  of  an  electric  potential  across  the  mem- 
brane to  cause  a  flow  of  water  through  the  mem- 
brane in  a  direction  opposite  that  of  the  pressure- 
driven  process.  This  passage  of  current  can  be 
performed  while  the  pressure-driven  process  is  in- 
terrupted, or  during  the  process  itself.  The  neces- 
sary flow  rate  of  the  backwashing  solution  is 
achieved  by  application  of  an  electric  potential 
between  the  electrodes  that  is  sufficient  to  cause 
electroosmotic  flow  of  liquid  from  the  low-pres- 
sure to  the  high-pressure  side  of  the  membrane. 
The  magnitude  of  this  potential  will  also  vary  with 
the  type  of  membrane,  specific  solutions  employed, 
and  configuration  and  spacing  of  the  electrodes. 
(Sinha-OEIS) 
W8 1-06 146 


DEVICE    FOR    COMPLETE    DESALINATION 
OF  WATER, 

W  Keil 
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us.  Patent  No  4,231,872,  5  p,  1  Fig,  14  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1000,  No  1,  p  262,  November  4.  1980. 

Descriptors:  "Patents,  'Desalination,  'Desalination 
apparatus,  Water  treatment,  Water  purification, 
*Ion  exchange.  Resins. 

An  apparatus  for  the  desalination  of  water  uses  a 
mixed  cation  anion  exchange  resin  bed  and  com- 
prises a  cylindrical,  pressure  resistant  tank  and  a 
disposable  cartridge  containing  the  resin.  It  is  posi- 
tioned in  the  tank  and  seals  at  the  sides  of  the 
cartridge  for  preventing  leakage  around  the  bed. 
The  cartridge  is  preferably  made  from  a 
lightweight,  inexpensive  material  such  as  a  polyo- 
lefin  plastic,  i.e.,  polyethylene.  (Sinha-OEIS) 
W8 1-06 1 47 

LARGEST  REVERSE  OSMOSIS  PLANT  IN 
THE  WESTERN  WORLD  ONLINE. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  5,  p  32,  34,  May,  1981.  2  Fig. 

Descriptors;  'Desalination  plants,  'Reverse  osmo- 
sis, 'Seawater,  Pipelines,  Desalination,  Membrane 
processes,  Water  supply,  Recreation  demand. 
Drinking  water,  'Florida  Keys. 

The  largest  seawater  reverse  osmosis  plant  in  the 
Western  Hemisphere  will  be  built  to  serve  the 
Florida  Keys,  which  now  depend  on  an  antiquated 
18  in.  diameter  pipeline  from  the  mainland.  A  new 
36  in.  pipeline  will  be  constructed  by  1984  at  the 
earliest,  and  the  three  mgd  seawater  desalination 
plant  will  help  meet  the  resident  and  tourist  water 
needs  until  that  time.  The  plant  will  use  permeators 
to  treat  seawater  with  approximately  38,000  milli- 
grams/liter of  total  dissolved  solids.  Following 
pretreatment  and  treatment  by  a  single  pass 
through  the  permeators,  the  water  will  be  potable 
and  contain  less  than  500  milligrams/liter  of  total 
dissolved  solids.  Each  permeator  contains  a  million 
or  more  hollow  fibers  that  act  as  membranes. 
Water  fed  into  one  end  of  the  permeator  circulates 
under  pressure  around  the  bundle  of  fibers,  forcing 
the  freshwater  through  the  walls  of  the  fibers,  after 
which  It  is  collected  as  product  water.  (Small- 
FRC) 
W81-06155 


preparation  of  impregnated  Poroplastic  films  with 
low  electrodialytic  resistivities.  Optimized  mem- 
branes possess  high  electrical  conductances  and 
chloride  transference  numbers.  Static  and  dynamic 
fouling  studies  were  initiated  and  it  was  demon- 
strated that  the  membranes,  although  they  eventu- 
ally fouled,  can  be  defouled  by  simple  in-situ  reju- 
venation techniques.  These  optimized  Poroplastic 
membranes  were  shown  to  remove  salt  from  aque- 
ous solutions  at  least  as  well,  if  not  better  than 
available  membranes.  In  electrodialysis  experi- 
ments performed  on  saline  solutions  containing 
foulant  ions,  Poroplastic  membranes  performed 
substantially  better  than  standard  membranes  and 
thus,  may  be  a  favorable  alternative  to  those  pres- 
ently marketed. 
W81-06196 


GIBRALTAR'S  WATER  SUPPLY, 

South  West  Water  Authority  (England). 
For  primary  bibliographic  entry  see  Field  3B. 
W81-06379 

3B.  Water  Yield  Improvement 


ANTIFOULING  BOUND-LIQUID  ANION  EX- 
CHANGE MEMBRANES  FOR  ELECTRODIA- 
LYTIC DESALINATION  OF  WATER, 

Moleculon  Research  Corp.,  Cambridge,  MA 
A.  S.  Obermayer,  L.  D.  Nichols,  M.  B.  Allen,  and 
J.  D.  Levin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-1 17243, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Final  Report  submitted  to  Office  of  Water  Re- 
search and  Technology,  1981.  64  p,  5  Fig,  19  Tab, 
6  Ref 

Descriptors:  'Electrodialysis,  'Permselective 
membranes,  'Membrane  fouling.  Membrane  proc- 
esses, 'Anion  exchange.  Membranes  antifouling. 
Electrical  conductivity,  Poroplastic,  Rejuvenation, 
Resistance,  'Desalination,  Ion  exchange  resins. 

This  report  describes  the  performance  of  PORO- 
PLASTIC films  as  antifouling  anion-exchange 
membranes  for  water  desalting  by  electrodialysis. 
The  films  are  compared  to  conventional  anion 
exchange  resin  membranes  which,  prone  to  fouling 
during  processing,  increase  cell  resistance,  and 
slow  down  the  electrodialytic  performance.  Poro- 
plastic membranes,  due  to  high  diffusive  permeabi- 
lities and  the  liquid  organic  electrolyte  which  they 
can  contain,  represent  a  promising  method  for 
reducing  or  eliminating  the  problems  associated 
with  foulant-limited  membrane  lifetimes.  To  test 
this  concept,  Moleculon  has  developed  a  mem- 
brane system  in  which  the  internal  membrane 
phase  is  an  organic  liquid  electrolyte  whose  ion 
exchange  sites  are  free  to  move  within  the  mem- 
brane but  unable  to  enter  the  external  aqueous 
phase.  Natural  diffusion  within  the  membrane 
liquid  should  constantly  allow  fresh  anionic  sites  to 
be  presented  at  the  surface  minimizing  or  eliminat- 
ing foulant  buildup.  Preliminary  studies  focused  on 


GIBRALTAR'S  WATER  SUPPLY, 

South  West  Water  Authority  (England). 

M.  C.  Doody. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  2,  p  151-154,  March,  1981.  1 

Tab,  2  Ref 

Descriptors:  'Water  supply,  Water  supply  devel- 
opment. Water  resources  development.  Water  con- 
veyance. Water  storage.  Rainfall,  Wells,  Bore- 
holes, Desalination  plants.  Drinking  water,  Potable 
water,  'Gibraltar. 

Gibraltar  is  a  narrow  rocky  peninsula  at  the  west- 
ern end  of  the  Mediterranean  Sea,  at  the  southern 
tip  of  Spain.  It  has  an  area  of  about  2-1/2  square 
miles  and  is  composed  mainly  of  grey  limestone. 
The  dockyard,  harbor,  and  most  of  the  town  are  to 
the  west  of  the  Rock.  Water  collection  has  always 
been  difficult.  Potable  water  today  is  derived  from 
four  sources:  rainfall,  ground  water,  distillation 
plants,  and  importation.  The  average  rainfall  per 
year  is  29  inches,  which  is  caught  and  stored  in 
underground  reservoirs  excavated  inside  the  Rock. 
Shallow  wells  exist  on  the  fiat  plain  on  the  north 
side  close  to  the  Spanish  border.  Originally  they 
produced  brackish  water,  but  now,  after  many 
exploratory  boreholes  through  hard  sandstone, 
they  produce  good  water  at  a  depth  of  131  ft  in 
limestone.  The  borehole  water  has  to  be  softened, 
and  it  is  then  pumped  to  a  blending  tank.  Rain- 
water storage  accounts  for  16  M  gal.  Groundwater 
boreholes  yield  approximately  30  M  gal.  Distilla- 
tion plants  produce  400,000  to  500,000  gal/day  or 
about  3  M  gal/week.  Rainwater  from  storage  re- 
ceives only  filtration  through  coarse  stone  filters, 
sedimentation,  and  chlorination  before  going  into 
the  distribution  system.  (Baker-FRC) 
WBl-06379 

THE  ROLE  OF  AQUATIC  WEEDS  IN  CHANG- 
ING THE  PATTERN  OF  ECOSYSTEMS  IN 
KERALA, 

Mar  Ivanios  Coll.,  Trivandrum  (India).  Dept.  of 

Botany. 

K.  J.  Thomas. 

Environmental  Conservation,  Vol  8.  No  1,  p  63-66, 

Spring.  1981.  4  Fig,  11  Ref 

Descriptors:  'Aquatic  plants,  'Aquatic  weed  con- 
trol, 'Aquatic  weeds.  Weeds,  Ponds,  Evapotran- 
spiration,  Evapotranspiration  control,  'India,  Sal- 
vinia. 

The  fioristic  composition  of  aquatic  vegetation 
growing  in  certain  ponds  in  parts  of  Kerala  was 
compared  with  those  recorded  as  growing  in  the 
same  ponds  more  than  20  years  ago.  Changes  were 
extreme,  and  many  once-dominant  species  have 
dwindled  or  disappeared.  Most  of  the  components 
in  some  ponds  have  been  completely  replaced  by 
thick  mats  of  Salvinia.  Salvinia  multiplies  very 
rapidly,  forming  mats  upon  which  secondary  colo- 
nists grow,  which  gradually  leads  to  the  complete 


filling  of  the  pond.  Salvinia  infestations  cause  con- 
siderable loss  of  water  from  water-bodies  through 
increased  evapotranspiration.  If  Salvinia  continues 
to  spread,  it  is  not  unreasonable  to  expect  some  of 
the  water  bodies  to  dry  up.  Physical  removal  of 
Salvinia  followed  by  biological  control  such  as 
grazing  by  vertebrates  or  invertebrates  may  be  able 
to  keep  the  spread  of  Salvinia  in  check.  The  har- 
vested weed  could  be  used  for  the  production  of 
fertilizer,  cooking  gas,  or  hard-boards.  (Small- 
FRC) 
W81-06397 

3C.  Use  Of  Water  Of  Impaired 
Quality 

RECONNAISSANCE  OF  WATER  AVAILABIL- 
ITY AND  QUALITY  IN  ABANDONED  COAL 
MINES  NEAR  ROSLYN,  KITTITAS  COUNTY, 
WASHINGTON, 

Geological    Survey,    Tacoma,    WA.    Water    Re- 
sources Div. 
F.  A.  Packard. 

Geological  Survey  Open-File  Report  80-955 
(WRI).  1981.  20  p,  5  Fig,  3  Tab,  14  Ref 

Descriptors:  'Available  water,  'Groundwater, 
'Water  quality,  'Coal  mines.  Geology,  Water 
supply,  Drought.  Irrigation,  Wells,  Mine  drainage. 
Recharge,  'Washington,  'Kittitas  County, 
Groundwater  availability.  Impaired  water  use. 

The  recoverable  volume  of  ground  water  in  aban- 
doned coal  mines  near  Roslyn,  Wash.,  is  estimated 
to  be  20,000  acre-feet.  During  times  of  drought, 
pumping  this  water  into  the  Cle  Elum  and  Yakima 
Rivers  for  use  in  irrigation  downstream  should 
present  few  major  water-quality  problems.  Wells  at 
seven  locations  should  be  sufficient  to  withdraw 
the  recoverable  water  from  nine  separate  reser- 
voirs within  the  mines.  Under  normal  recharge 
(precipitation)  conditions,  these  reservoirs  would 
refill  in  about  6  years.  (USGS) 
W8 1-06070 

3D.  Conservation  In  Domestic  and 
Municipal  Use 

A  REGIONAL  RESPONSE  TO  WATER 
SUPPLY  EMERGENCIES, 

Metropolitan  Council  of  Governments,  Washing- 
ton, DC. 
D.  Hooker. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol.  73,  No.  5,  p  232-237,  May,  1981.  5  Fig. 

Descriptors:  'Metropolitan  water  management, 
'Water  use  efficiency,  'Water  shortage.  Drought, 
Mechanical  failure,  Water  supply,  Disasters,  Wash- 
ington Water  Supply  Emergency  Agreement, 
♦District  of  Columbia. 

The  Metropolitan  Washington  Supply  Emergency 
Agreement  is  described,  which  was  created  to 
accomplish  coordinated  areawide  water  conserva- 
tion and  curtailed  water  use  during  times  of  critical 
water  shortages.  The  agreement  deals  primarily 
with  Potomac  River  shortages,  which  could  poten- 
tially affect  about  three  million  people.  Although 
water  shortages  are  usually  caused  by  drought, 
shortages  caused  by  mechanical  failures  of  purifi- 
cation processes  or  shortage  and  distribution  equip- 
ment are  also  provided  for.  The  agreement  has 
three  parts:  text  and  signature  page,  the  Potomac 
River  flow  allocation  agreement,  and  the  water 
supply  emergency  plan.  The  emergency  plan  in- 
cludes initiation,  which  is  the  responsibility  of  the 
Washington  Aqueduct  Division;  notification;  im- 
plementation, including  several  sets  of  water  con- 
servation measures;  and  termination.  Specific  ac- 
tions to  be  taken  during  various  emergencies  in- 
cluding water  supply  shortages  and  water  outages 
are  carefully  spelled  out.  (Small-FRC) 
W81-06167 

REGIONAL    ALLOCATION    OF   WATER    RE- 
SOURCES, 

Naval  Postgraduate  School,  Monterey.  CA. 
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For  primary  bibliographic  entry  see  Field  6C. 
W8 1-06 168 


TOWN  OF  ARLINGTON,  MASSACHUSETTS 
ANNUAL  WATER  LEAKAGE  SURVEY  AND 
REPORT  ON  REDUCTION  OF  PER  CAPITA 
CONSUMPTION, 

Massachusetts  Dept.  of  Public  Works. 
R.  A.  Ouelletle. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  1,  p  55-64,  March,  1980.  2  Ref. 

Descriptors:  'Leakage,  'Surveys,  'Water  loss, 
Electronic  equipment,  Costs,  'Pipelines,  'Water 
mains.  Water  conservation,  Arlington,  Massachu- 
setts. 

The  town  of  Arlington,  Massachusetts  hired  a  pipe 
line  testing  company  to  perform  annual  leakage 
surveys  to  reduce  losses  from  leaks  which  failed  to 
surface.  A  portable  electronic  listening  device  that 
detects  sound  vibrations  caused  by  water  escaping 
from  a  pipe  under  pressure  is  used.  No  excavation 
is  required  to  detect  leaks,  so  it  is  a  very  economi- 
cal method.  The  town  furnishes  a  map  of  the 
system,  one  man  who  is  familiar  with  the  system, 
and  one  man  with  a  compressor  to  drill  test  holes. 
All  hydrants  are  sounded  twice,  then  all  gate 
valves  are  sounded  twice.  This  annual  leakage 
survey  has  reduced  per  capita  consumption  of 
water  to  100  gal/day.  One  recent  survey  detected 
26  leaks  which  were  causing  a  water  loss  of  255 
million  gal/yr.  (Small-FRC) 
W8 1-06334  ' 


3F.  Conservation  In  Agriculture 


HYDRO-ECONOMIC  ANALYSIS  AND  PRO- 
JECTION OF  IRRIGATION  WATER  DE- 
MANDS IN  PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6B. 
W8 1-06052 


OPTIMIZING  IRRIGATION  SYSTEM  CAPACI- 
TIES, 

Nebraska   Univ.,   Lincoln.   Dept.   of  Agricultural 

Engineering. 

D.  L.  Martin,  and  J.  R.  Gilley. 

Phase  I  report  to  Water  Resources  Center,  January 

6,  1981.  14  p,  5  Fig,  7  Ref 

Descriptors:  'Irrigation  programs,  'Evaporation 
rate,  'Crop  yield,  'Evapotranspiration,  'Soil  mois- 
ture deficiency.  Optimal  yield,  computer  models. 
Potential  evaporation,  Evaporation  rate.  Soil  mois- 
ture retention.  Rainfall,  Transpiration.  Runoff, 
Drainage. 

Selection  of  the  proper  system  capacity  is  critical 
to  an  efficient  irrigation  system.  Currently  this 
decision  is  made  based  on  the  maximum  daily 
evapotranspiration  (ET)  rate  or  judgment;  howev- 
er, a  system  designed  for  peak  use  will  often  have 
excess  capacity.  The  objectives  of  this  study  were 
to  (I)  emulate  Heermann's  procedure  which  relat- 
ed system  capacities  to  maximum  seasonal  soil 
moisture  depletions;  (2)  develop  a  method  to  esti- 
mate crop  yield  reduction  due  to  limiting  system 
capacity;  and  (3)  compare  the  system  capacities 
from  1  and  2  above  to  that  required  by  convention- 
al methods.  A  simulation  model  called  CROPS 
was  developed  which  performs  a  daily  balance  and 
helps  to  estimate  relative  crop  yield  and  the  maxi- 
mum seasonal  soil  moisture  depletion.  Rainfall,  irri- 
gation, evaporation,  transpiration,  drainage,  runoff, 
and  stored  soil  moisture  are  considered  in  this 
model.  From  an  inspection  of  the  yearly  values,  it 
appears  that  rainfall  and  potential  evapotranspira- 
tion are  independently  distributed  and  maximum 
seasonal  soil  moisture  depletion  for  the  16  years 
simulated  are  normally  distributed.  By  using  the 
normal  probability  functions  for  each  capacity  sim- 
ulated, the  relation  of  net  system  capacity  to  the 
maximum  soil  moisture  depletion  of  the  traditional 
crop  rootzone  can  be  developed  for  each  soil- 
application  depth  combination.  The  system  capac- 
ity  requirement   and   the   maximum   seasonal   soil 


moisture  depletion  are  inversely  related.  These 
data  are  only  for  the  Grand  Island  area.  Prelimi- 
nary soil  moisture  depletion  should  be  finalized  for 
other  areas  as  well.  Various  management  practices 
can  also  be  simulated  to  determine  their  effect 
upon  yield  reduction.  (Atkins-Omniplan) 
W8 1-06055 


SOME  CONSIDERATIONS  REGARDING  THE 
IRRIGABILITY  OF  SOILS  IN  EAST-CENTRAL 
ALBERTA, 

Alberta  Dept.  of  Agriculture,  Edmonton.  Inst,  of 

Pedology. 

For  primary  bibliographic  entry  see  Field  4A. 

W8 1 -06272 


CONSERVING  WATER  IN  SPRINKLING  FOR 
FROST  PROTECTION  BY  INTERMITTENT 
APPLICATION, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Horticulture. 

K.  B.  Perry,  J.  D.  Martsolf,  and  C.  T.  Morrow. 
Journal  of  the  American  Society  for  Horticultural 
Science,  Vol   105,  No  5,   p  657-660,  September, 
1980.  6  Fig,  9  Ref. 

Descriptors:  'Frost  protection,  'Sprinkling, 
'Water  conservation,  Wind,  Agriculture. 

By  adjusting  the  application  rate  of  sprinkling 
systems  to  existing  atmospheric  conditions  one  can 
conserve  water  and  make  the  entire  effort  of  sprin- 
kling to  achieve  frost  protection  a  more  efficient 
process.  The  maximum  off  period  that  is  tolerable 
should  be  calculated.  This  is  the  sum  of  the  time 
required  to  freeze  the  applied  water  plys  time 
during  which  the  ice  coated  plant  parts  cool  to  the 
critical  temperature.  Values  of  the  off  period  for 
typical  frost  conditions  are  proportional  to  wind 
speed  and  wet  bulb  temperature.  Field  test  results 
indicate  that  intermittent  sprinkling  provides  a 
method  to  reduce  water  consumption  in  sprinkling 
for  frost  protection.  The  temperature  of  a  sprinkled 
blossom  and  corresponding  application  rates  and 
pulsing  cycles  during  a  May  4,  1978  frost  are 
graphed.  The  time  period  of  most  interest  was 
between  3:30  and  4:30  AM.  During  the  period 
between  3:30  and  4:00,  although  the  sprinkling  rate 
was  adequate,  the  4  min  off  time  was  too  long  and 
allowed  the  blossom  to  cool  more  than  it  could 
warm  during  the  on  period  and  subsequent  freez- 
ing period.  Therefore,  overall  cooling  occurred. 
During  the  period  of  4:00  to  4:40  the  off  time  of  1.5 
min  did  provide  protection.  Thus  one  can  conclude 
the  optimum  off  time  to  be  between  1.5  and  4.0 
min.  A  maximum  time  off  of  2.8  min  was  calculat- 
ed for  these  conditions.  (Baker-FRC) 
W8 1-06350 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


RUN  HYDROGRAPHS  FOR  PREDICTION  OF 
FLOOD  HYDROGRAPHS, 

Stellenbach  Univ.  (South  Africa).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W8 1-06200 


DESIGN       HYETOGRAPHS       FOR      SMALL 
DRAINAGE  STRUCTURES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W8 1 -06204 


MULTI-STAGE  OUTLET  DESIGN  OF  STORM- 
HATER  RETENTION  FACILITIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-06266 


THE  SASKATCHEWAN  NELSON  BASIN 
BOARD  STUDY  IN  RETROSPECT, 

R.  B.  Goodwin. 

Canadian  Water  Resources  Journal,  Vol  6,  No  1,  p 

86-95,  1981.  3  Fig,  1  Tab,  1  Ref. 

Descriptors:  'Water  transfer,  'Water  storage, 
'Canada,  Planning,  Dams,  Diversion,  Diversion 
structures,  Saskatchewan  Nelson  Basin,  Alberta, 
Saskatchewan,  Manitoba,  Feasibility  studies.  Eco- 
nomic aspects. 

This  retrospective  review  of  the  Saskatchewan 
Nelson  Basin  Board  study,  which  was  conducted 
from  1968  through  1972,  discusses  the  purposes 
and  uses  of  the  study,  as  well  as  some  of  the  major 
findings.  The  study  identified  55  dams  and  23 
diversions  that  could  feasibly  be  constructed  in  the 
Saskatchewan  Nelson  basin.  The  study  quantified 
the  effect  that  each  proposed  structure  would  have 
on  the  quantity  of  water  available  above  and  below 
each  project  and  developed  estimates  of  the  cost  of 
building  and  maintaining  each  reservoir  and/or 
diversion  in  1968  dollars.  All  previously  proposed 
projects,  as  well  as  many  new  ones,  were  dis- 
cussed. Combinations  of  projects  which  would  best 
improve  the  water  supply  at  each  of  the  18  select- 
ed study  points  were  described.  Firm  fiow  was 
used  as  a  means  of  comparing  the  relative  improve- 
ment that  each  project  would  make  to  the  river 
system.  The  18  study  points  were  located  in  Sas- 
katchewan, Alberta,  and  Manitoba.  Eight  of  the 
study  points  were  of  direct  concern  to  the  prov- 
ince of  Alberta.  A  total  of  19  sites  and  11  diver- 
sions which  would  directly  affect  Alberta  were 
evaluated.  These  sites  and  diversions  were  also 
examined  in  combination  with  other  proposed 
projects  in  other  provinces.  The  study  produced  a 
base  upon  which  future  studies  could  be  conduct- 
ed, created  a  catalog  of  feasible  projects  for  the 
consideration  of  water  users,  and  created  a  month- 
ly streamflow  base  which  has  been  computerized 
for  use  in  the  evaluation  of  future  proposals.  (Car- 
roll-FRC) 
W8 1-06269 


SHORE  AND  FLOODPLAIN  MANAGEMENT 
STRATEGIES  IN  BRITISH  COLUMBIA  AND 
WASHINGTON  STATE:  AN  INTERNATIONAL 
COMPARISON, 

Simon  Eraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Geography. 

M.  L.  Barker,  and  W.  B.  Morgan. 

Canadian  Water  Resources  Journal,  Vol  6,  No  1,  p 

3-24,  1981.  6  Fig,  1  Tab,  19  Ref. 

Descriptors:  'Flood  plain  management,  'Coastal 
zone  management.  Government  interrelations. 
Federal  jurisdiction.  Political  aspects.  State  juris- 
diction. Water  resources  development,  'Washing- 
ton, 'British  Columbia,  Canada,  Licenses,  Legal 
aspects. 

Accelerated  urbanization  of  the  coastal  areas  and 
flood  plains  of  Washington  State  and  British  Co- 
lumbia has  intensified  conflicts  among  users  of 
water  space  and  adjacent  uplands  and  has  in- 
creased the  potential  for  flood  damage.  Urban  de- 
velopment in  both  Washington  and  British  Colum- 
bia has  been  concentrated  along  shorelines  and  in 
coastal  and  inland  flood  plains.  While  the  problems 
faced  by  the  two  political  units  are  the  same,  there 
are  major  differences  in  the  management  ap- 
proaches taken  by  the  state  and  by  the  province. 
The  basic  difference  in  shore  management  ap- 
proaches has  been  in  the  perception  of  the  resource 
being  managed.  In  Washington,  an  integrated 
policy  has  been  designed  to  manage  the  overall 
shore  resources  and  to  regulate  the  various  uses.  In 
British  Columbia,  on  the  other  hand,  various  pro- 
vincial and  federal  agencies  are  assigned  responsi- 
bility for  management  of  specific  resources  and 
activities,  preventing  a  coordinated  shore  manage- 
ment program.  With  respect  to  fiood  plains,  both 
Washington  and  British  Columbia  have  recently 
switched  from  reliance  on  structural  flood  controls 
to  a  more  comprehensive  flood  plain  management 
approach.  While  Washington  uses  the  100-year 
flood  for  flood  plain  management  purposes.  British 
Columbia  uses  a  200-year  base  flood,  resulting  in  a 
much  larger  area  than  would  be  the  case  in  Wash- 
ington. In  Washington,  the  Federal  fiood  insurance 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Groundwater  Management — Group  4B 


program  has  resulted  in  considerable  Federal  com- 
mitment to  flood  plain  mapping  and  regulation. 
Primary  responsibility  for  flood  loss  reduction  in 
British  Columbia  lies  with  the  province,  while  the 
Federal  government  participates  by  agreement. 
The  Canadian  federal  government  does  not  partici- 
pate in  flood  plain  land-use  regulation,  which  is 
primarily  the  responsibility  of  local  communities. 
(Carroll-FRC) 
W8 1-06270 


WATER  TRANSFERS  --  CANADIAN  STYLE, 

Inland  Waters  Directorate,  Ottawa  (Ontario). 
F.  Quinn. 

Canadian  Water  Resources  Journal,  Vol  6,  No  1,  p 
64-76,  1981.  1  Fig,  3  Tab,  12  Ref. 

Descriptors:  'Water  transfer,  'Canada,  Interbasin 
transfers.  Hydroelectric  power,  Irrigation,  Flood 
control.  Municipal  water,  History. 

This  descriptive  overview  of  existing  water  trans- 
fers in  Canada  provides  a  basis  for  concluding  that 
the  pattern  of  water  transfer  in  Canada  is  of  a  scale 
and  character  found  nowhere  else  in  the  world. 
The  total  flow  involved  in  water  transfer,  159,000 
cubic  feet  per  second,  is  considerably  greater  than 
that  of  the  next  two  leading  countries,  the  Soviet 
Union  and  the  United  States,  combined.  A  survey 
of  water  transfers  in  which  the  transferred  flow 
does  not  return  to  the  stream  of  origin  within  15 
miles  of  the  point  of  withdrawal  and  in  which  the 
mean  annual  flow  transferred  is  not  less  than  25 
cubic  feet  per  second  or  10,000  acre-feet  identified 
about  60  water  transfers  in  the  nine  provinces. 
Hydroelectric  projects  account  for  about  95  per- 
cent of  the  total  water  transfer,  and  all  major 
transfers  were  implemented  with  hydroelectric 
power  generation  as  the  dominant,  if  not  the  only, 
purpose.  The  three  most  recent,  and  also  largest, 
projects  account  for  two-thirds  of  all  water  trans- 
ferred within  Canada.  Water  transfers  for  irriga- 
tion, flood  control,  and  municipal  uses  assume 
some  importance  on  a  regional  basis.  In  Alberta, 
six  of  the  province's  nine  water  transfers  are  oper- 
ated for  irrigation  districts.  Diversion  of  flood 
flows  and  interbasin  transfers  from  rivers  in  the 
Northwest  Territories  to  Alberta  for  consumptive 
uses  is  currently  being  investigated.  This  situation 
is  an  exception  to  the  Canadian  water  transfer 
pattern,  which  generally  does  not  involve  a  north- 
south  flow,  does  not  divert  water  from  better- 
watered  to  drier  regions  nor  from  less  to  more 
populated  areas,  and  does  not  involve  interjurisdic- 
tional conflict.  (Carroll-FRC) 
W8 1-06271 


SOME  CONSIDERATIONS  REGARDING  THE 
IRRIGABILITY  OF  SOILS  IN  EAST-CENTRAL 
ALBERTA, 

Alberta  Dept.  of  Agriculture,  Edmonton.  Inst,  of 

Pedology. 

W.  W.  Pettapiece,  and  A.  A.  Kjearsgaard. 

Canadian  Water  Resources  Journal,  Vol  6,  No  1,  p 

106-121.  1981.  3  Fig,  3  Tab,  7  Ref 

Descriptors:  'Irrigation,  'Alberta,  'Feasibility 
studies,  Interbasin  transfers.  Water  transfer, 
Canada,  Soil  classification.  Topography,  Agricul- 
tural production,  Planning. 

The  environmental  constraints  posed  by  a  situation 
must  be  considered  when  planning  for  the  develop- 
ment of  a  natural  resource.  Soil  and  climatic  condi- 
tions are  significant  factors  which  must  be  consid- 
ered in  the  development  of  agricultural  industries. 
This  study  investigated  the  effects  of  these  condi- 
tions on  the  irrigation  potential  of  about  2.5  million 
hectares  in  east-central  Alberta.  Soil  parameters 
important  to  irrigation  potential  include  texture, 
structure,  permeability,  salinity,  sodium  content, 
mineralogy,  pedological  development,  and  topog- 
raphy. The  area  considered,  which  lies  between 
Hanna  and  the  Saskatchewan  border,  includes  two 
principal  physiographic  regions.  One  comprises 
relatively  smooth  Solonetzic  plains  which  have 
minor  topographic  problems  but  serious  soil  limita- 
tions in  terms  of  irrigation  potential.  The  other, 
more  easterly  portion,  consists  of  uplands  and 
plains  dominated  by  Chernozemic  soils.  While  to- 
pography and  general  elevation  pose  major  prob- 


lems, this  area  does  have  the  greater  amount  of 
irrigable  soils.  The  total  area  considered  includes 
about  100,000  hectares  with  a  fair  potential  for 
irrigation  and  possibly  another  250,000  hectares 
with  marginal  potential.  Soil  limitations  account 
for  about  70  percent  of  the  non-irrigable  ratings, 
while  topographical  limitations  account  for  only  30 
percent  of  the  rejected  area.  The  area  has  about 
100  frost-free  days  per  year  and  the  total  accumu- 
lated heat  units  range  from  about  1300  C  to  1700 
C,  with  the  highest  values  occurring  in  the  south- 
east sections.  Consideration  of  various  crop  re- 
quirements indicates  that  the  climate  is  adequate 
for  such  crops  as  cereals  and  forages,  but  unsuit- 
able or  marginal  for  such  specialty  crops  as  sugar 
beets,  corn,  and  some  beans,  raising  serious  ques- 
tions regarding  the  justification  for  expenditures 
for  irrigation.  Irrigation  in  this  area  would  appear 
to  be  a  marginal  operation,  providing  supplemen- 
tary watering  of  crops  already  grown  in  the  area 
rather  than  means  for  growing  specialty  crops. 
Interbasin  water  transfers  for  irrigation  purposes 
do  not  appear  to  be  justified  in  this  region.  (Car- 
roll-FRC) 
W8 1-06272 


ENVIRONMENTAL  MANAGEMENT  CONSID- 
ERATIONS FOR  THE  ASSESSMENT  OF  IN- 
TERBASIN TRANSFER  PROJECTS  IN  ALBER- 
TA, 

Calgary  Univ.  (Alberta). 

For  primary  bibliographic  entry  see  Field  6A. 

W8 1-06273 

LABORATORY  VERIFICATION  OF  A  DAM- 
BREAK  FLOOD  MODEL, 

Geological    Survey,    NSTL    Station,    MS.    Gulf 

Coast  Hydroscience  Center. 

C-L.  Chen. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY4,  p  535-556,  April,  1980.  13  Fig,  I  Tab,  12 

Ref 

Descriptors:  'Flood  routing,  'Mathematical 
models,  'Dam  failure,  Floods,  Performance  evalu- 
ation, Hydrographs,  Flood  stages.  Velocity,  Ex- 
perimental data.  Mathematical  studies. 

A  model  developed  on  the  basis  of  an  explicit 
scheme  of  the  characteristics  method  with  speci- 
fied time  intervals  was  verified  using  data  on  dam 
break  flood  waves  collected  at  the  US  Army  Engi- 
neer Waterways  Experiments  Station.  Comparison 
of  computed  and  measured  stage,  velocity,  and 
discharge  hydrographs  at  selected  stations  for  12 
WES  test  conditions  indicated  that  the  smaller  the 
size  of  the  breach,  the  poorer  the  agreement  of  the 
computed  and  measured  results.  The  disagreement 
may  be  due  to  poor  measurement  accuracy  of  the 
shallow  depth  and  small  velocity  downstream  of  a 
partial  breach.  Computed  and  measured  stages  at 
the  partial  breach  oscillated  in  a  similar  fashion 
after  the  initial  rapid  drop.  There  was  a  momen- 
tary, large  variation  in  the  computed  velocity  at 
the  leading  edge  which  occurred  immediately  after 
the  dam  break  in  the  case  of  a  dry  bed.  Close 
agreement  between  computed  and  measured  stage, 
velocity,  and  discharge  hydrographs  strongly  indi- 
cates that  the  model  is  valid  in  routing  the  dam- 
break  flood  wave.  However,  some  improvement  is 
needed.  (Small-FRC) 
W81-06333 


STREAM  RENOVATION  ALTERNATIVES: 
THE  WOLF  RIVER  STORY, 

Wildlife   Management   Inst.,   Lawrenceburg,   TN. 
C.  A.  McConnell,  D.  R.  Parsons,  G.  L. 
Montgomery,  and  W.  L.  Gainer. 
Journal  of  Soil  and  Water  Conservation,  Vol  35, 
No   1,  p   17-20,  January/February,    1980.   5  Ref 

Descriptors:  'Stream  improvement.  'Erosion, 
'Environmental  effects,  'Wolf  River,  Tennessee, 
Ecological  effects,  Obstruction  to  flow,  Swamps, 
Aquatic  habitats,  Channel  improvement,  Riparian 
vegetation,  Water  quality. 

A  stream  renovation  project,  completed  in 
October  1979,  on  the  Wolf  River,  Tennessee,  re- 


moved debris  and  obstructions  from  the  channel  so 
that  natural  stream  flow  was  restored  with  little 
disturbance  to  the  environment.  Hand-labor  and 
light  equipment  were  used  to  remove  leaning  trees 
and  small  log  jams,  heavy  equipment  for  major 
blockages.  Costs  averaged  $11,000  per  mile  for  the 
hand-labor  sections  and  $22,000  for  heavy  equip- 
ment areas.  Swamps,  native  flora  and  fauna,  water 
quality,  the  floodplain,  and  streamside  vegetation 
were  either  unaffected  or  suffered  only  minor  dam- 
ages. The  Wolf  River  renovation  can  produce  only 
temporary  benefits  because  the  main  cause  of  ob- 
struction is  excessive  upland  erosion.  This  must  be 
controlled  for  a  permanent  solution.  (Cassar-FRC) 
W81-06335 


SEASONAL  FLUCTUATIONS  OF  PHYSICAL 
AND  CHEMICAL  PARAMETERS  OF  A  WEIR 
BASIN  IN  A  REGULATED  WEST  NORWE- 
GIAN RIVER, 

Bergen  Univ.  (Norway).  Dept.  of  Animal  Ecol- 
ogy- 

T.  Baekken,  A.  Fjellheim,  and  R.  Larsen. 
Nordic  Hydrology,  Vol  12,  No  1,  p  31-42,  1981.  5 
Fig,  4  Tab,  17  Ref 

Descriptors:  'Regulated  flow,  'Rivers,  'Seasonal 
variation.  Weirs,  Water  analysis.  Oxygen,  Hydro- 
gen    ion     concentration.      Conductance,      Ions, 

'Norway. 

Physical  and  chemical  analyses  were  made  of 
water  from  the  river  Ekso  (western  Norway)  both 
before  and  after  a  weir  basin  was  built  to  maintain 
water  level.  Samples  were  collected  after  regula- 
tion at  the  inlet  and  outlet  of  the  375  m  weir  basin. 
After  regulation,  the  water's  oxygen  content  was 
slightly  reduced,  while  the  pH  remained  the  same. 
Specific  conductance  and  the  concentrations  of 
major  ions  before  and  after  the  regulation  were  in 
the  same  range,  but  there  was  a  seasonal  variation 
after  regulation.  Variations  found  in  water  proper- 
lies  were  thought  to  be  due  to  water  discharge, 
biological  production,  and  nonspecific  physicoche- 
mical  relationships.  Regression  analyses  were  per- 
formed on  concentrations  of  major  ions  and  water 
discharge  after  regulation  for  the  summer  and  the 
winter  season.  (Small-FRC) 
W81-06357 


THE  STOKESLEY  FLOOD  RELIEF  SCHEME, 

Northumbrian  Water  Authority  (England). 

R.  M.  Watson. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  2,  p  143-150,  March,  1981.  4 

Fig,  1  Tab. 

Descriptors:  'Flood  control.  Flood  flow,  'Flood 
frequency.  Headwater  control,  Floodproofing, 
Floods,  Stokesley. 

The  Stokesley  Flood  Relief  Scheme  was  complet- 
ed in  March  of  1978.  The  hydrological  and  dis- 
charge design  criteria  adopted  for  the  scheme  are 
identical  with  those  used  in  the  preparation  of  the 
scheme  proposed  in  1962  by  the  Wear  and  Tees 
River  Board.  The  design  discharge  was  to  relate  to 
a  return  frequency  of  1  in  40  years.  The  more 
recent  floods  of  1967,  1968,  and  1976  have  con- 
firmed the  design  and  the  most  recent  flood  of 
1976  is  assessed  at  1  in  25  years.  Using  the  free- 
board available  it  is  estimated  that  a  flood  in  excess 
of  1  in  100  years  frequency  could  be  contained. 
The  diversion  channel  has,  since  its  completion, 
experienced  several  high  flows,  some  of  which 
would  have  caused  marginal  flooding  in  the  town 
of  Stokesley.  These  high  flows  have  caused  minor 
damage  to  river  banks,  although  silting  of  the 
channel  is  ocurring  on  some  bends.  Because  of  this 
the  watercourse  will  require  a  regular  desilting 
program  to  be  carried  out,  but  this  was  expected 
due  to  the  problems  encountered  with  silt  prior  to 
and  during  excavation  of  the  new  channel  profiles. 
Cost  factors  are  listed.  (Baker-FRC) 
W81-06383 

4B.  Groundwater  Management 


LEGAL  ASPECTS  OF  GROUND  WATER  RE- 
CHARGE, 
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Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4B — Groundwater  Management 


"f 


Nebraska  Univ  .  Lincoln. 

For   primary   bibliographic   entry   see   Field   6D. 

W8 1-06059 


CONTROL  OF  GROUND-WATER  SALINITY, 
ORANGE  COUNTY,  CALIFORNIA, 

Nebraska  Univ. -Lincoln.  Dept.  of  Civil  Engineer- 
ing. 

M.  J.  Hammer,  and  G.  Elser. 
Ground     Water,     Vol     18,     No    6,     p     536-540, 
November-December,  1980.  4  Fig. 

Descriptors;  •Groundwater,  'Water  conveyance, 
•Salinity,  'Groundwater  recharge,  Injection  wells. 
Flow.  Aquifers,  Pumps,  Pipes,  Water  table,  Water 
supply.  Aqueducts,  Water  transport,  Percolation, 
Surface  water.  Wells,  Water  treatment,  Reclaimed 
water.  Orange  County.  'California. 

Groundwater  is  the  major  source  of  water  in 
Orange  County,  California.  It  is  supplemented  by 
aqueduct  water  purchased  after  treatment  The 
economic  advantages  of  groundwater  recharge  in- 
clude eliminating  water  treatment,  minimizing  the 
size  of  the  pipe  network  needed  for  distribution, 
and  reducing  the  need  for  storage  reservoirs.  How- 
ever, use  of  basin  aquifers  as  a  reservoir  can  cause 
salt  water  infiltration  as  the  fresh  water  table  is 
lowered  below  sea  level.  Injection  wells  reduce 
sea-water  intrusion.  Salt  accumulation  in  the  basin 
is  a  serious  long  term  problem.  Two  proposed 
remedies  are  reducing  seepage  of  waste  waters  and 
using  more  water  from  Northern  California. 
(Titus-FRC) 
W8 1-06339 


GROWTH  OF  GROUND-WATER  MOUND  IN 
RESPONSE  TO  RECHARGE, 

Indian   Agricultural   Research   Inst.,   New  Delhi. 
For  primary  bibliographic  entry  see  Field  2F. 
W8 1-06340 


OBSTACLES  TO  GEOTHERMAL  DEVELOP- 
MENT. 

Environmental  Science  and  Technology,  Vol  14, 
No  3,  p  255-257,  March,  1980. 

Descriptors:  'Geothermal  resources,  'Energy, 
Natural  resources.  Resources  development,  Finan- 
cial aspects.  Legal  aspects.  Wells,  Groundwater 
pollution.  Chemical  composition.  Evaluation. 

Geothermal  development  faces  legal,  regulatory, 
financial,  and  environmental  problems  which 
cannot  be  ignored.  Water  pollution,  minimized  by 
reinjection  usage,  may  be  a  persistent  problem  in 
direct-use  applications  of  geothermal  energy. 
Many  geothermal  fluids  apparently  contain 
sodium,  chloride,  sulfates,  and  bicarbonates  m 
much  higher  concentrations  than  would  be  nor- 
mally found  in  groundwater.  Arsenic,  lead,  potas- 
sium, and  total  dissolved  solids  may  run  to  very 
high  levels  in  some  areas.  If  the  water  is  dumped 
on  the  ground  as  opposed  to  reinjecting  it.  possible 
contamination  of  surface  waters  is  a  problem. 
Total  dissolved  solids  in  well  water  are  expected  to 
increase  from  1200  to  2000  mg/liter  over  30  years 
in  one  area.  Such  changes  could  render  irrigation 
wells  that  are  already  on  the  borderline  unusable. 
An  open  geothermal  system  may  actually  drawn 
down  shallow  groundwater  tables,  drying  out 
wells.  Reinjection  minimizes  this  problem.  (Baker- 
FRC) 
W8 1-06341 


SUBSIDENCE  IN  HARRIS  AND  GALVESTON 
COUNTIES,  TEXAS, 

Harris-Galveston     Coastal     Subsidence     District. 
Houston.  TX. 
R.  J.  Neighbors. 

Journal  of  the  Irrigation  and  Drainage  Division. 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers. Vol  107.  No  IR2.  p  161-174.  June,  1981.  7 
Fig,  I  Tab.  7  Ref. 

Descriptors:  'Subsidence.  'Pressure  distribution. 
'Compaction.  'Groundwater  storage.  'Flooding. 
Soil  compaction.  .Aquifers.  Pumpage.  Wells.  Sur- 
face water.   Available  water.   Economic  aspects. 


Cost  analysis.  Water  supply.  Water  treatment, 
Withdrawal,  Houston  area,  Galveston  area, 
•Texas. 

The  history  of  groundwater  withdrawal  in  the 
Houston-Galveston  area  is  reviewed,  and  impacts 
of  subsidence  are  discussed.  Pumping  groundwater 
for  industrial  use  began  after  World  War  ',  and 
grew  until  1975  when  conservation  efforts  were 
instigated.  However,  between  1974  and  1978 
groundwater  use  for  public  supply  increased.  As  a 
result  of  the  extensive  pumpage,  the  pressure  in  the 
artesian  aquifers  has  declined.  The  largest  area  of 
subsidence  is  in  the  vicinity  of  the  Houston  Ship 
Channel  at  Pasadena.  Texas,  but  the  area  of  active 
subsidence  in  the  region  is  expanding.  Permanent 
inundation  and  increased  exposure  to  flooding  are 
consequences  of  subsidence.  In  addition,  well  cas- 
ings collapse,  storm  drains  are  less  efficient,  and 
geologic  faults  may  have  been  activated.  A  Subsi- 
dence District  was  established  to  manage  the  re- 
gion's water  resources.  This  District  suffers  be- 
cause the  regulations  are  difficult  to  initiate  and 
because  there  is  a  lack  of  groundwater-use  data. 
Projections  indicate  that  subsidence  will  continue 
as  an  expense  of  growth.  (Titus-FRC) 
W8 1 -06342 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


AEROSOLS       GENERATED       BY       LIQUID 
SLUDGE  APPLICATION  TO  LAND, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W8 1-06 132 


FIREFLY  LUCIFERASE  ATP  ASSAY  DEVEL- 
OPMENT FOR  MONITORING  BACTERIAL 
CONCENTRATIONS  IN  WATER  SUPPLIES, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
G,  L.  Picciolo,  E  W.  Chappell,  J.  W.  Deming,  R. 
R.  Thomas,  and  D.  A.  Nibley. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-163271, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S2-81-014,  April.  1981.  6  p,  4  Fig, 
3  Tab.  EPA-IAG-D6-0982. 

Descriptors:  'Bacterial  analysis,  'Automation, 
•Monitoring.  •Potable  water,  Water  quality. 
Drinking  water.  Water  analysis,  Assay,  Filtration. 

A  method  for  rapid  measurement  of  bacterial  con- 
centration in  potable  water  would  greatly  enhance 
water  quality  maintenance  and  control.  The  firefly 
luciferase  adenosine  triphosphate  (ATP)  assay  was 
adapted  to  an  automatable  flow  system  that,  in  less 
than  2  minutes,  provided  assays  with  sensitivity 
comparable  with  established  methodology  (100000 
bacteria/ml).  Quality  controls  for  required  rea- 
gents were  established.  To  achieve  the  sensitivity 
necessary  for  bacterial  measurements  in  water,  the 
sample  must  be  concentrated  before  assay.  Filtra- 
tion systems  were  evaluated  for  ability  to  concen- 
trate bacteria  from  large  volume  samples  rapidly, 
efficiently,  and  without  damage  to  the  organisms. 
Results  indicate  that  most  filtration  systems  tested 
had  a  limited  capability  to  meet  project  criteria. 
Promising  results  (200  to  600  fold  concentration 
and  up  to  88%  recovery  of  bacteria)  were  obtained 
using  hollow-fiber  concentration  systems  modified 
to  incorporate  repeated  backwash  steps.  (Moore- 
SRC) 
W81-06133 


MODIFICATIONS  TO  METHODS  FOR  VOLA- 
TILE ORGANICS  ANALYSIS  AT  TRACE 
LEVELS, 

FMC  Corp.,  Princeton.  NJ. 

H.  C  Hu,  and  P  H  Weiner. 

Journal  of  Chromatographic  Science.  Vol.  18.  No. 

7.  p  333-342.  July.   1980.  5  Fig.  5  Tab,  28  Ref. 


Descriptors:  'Electron  capture  gas  chromato- 
graphy, 'Trihalomethanes,  'Wastewater  analysis, 
Performance  evaluation,  Chemical  analysis.  Organ- 
ic compounds.  Trace  levels. 

Modifications  were  developed  to  improve  the  ex- 
traction method  and  the  non-equilibrium  head- 
space  method  for  analyzing  volatile  organics  in 
industrial  wastewater.  These  are  two  of  the  three 
major  methods  to  determine  levels  of  tri-  and 
tetrahalomethanes  in  aqueous  media  Problems 
with  severe  sample  foaming  with  industrial  effluent 
samples  and  difficulty  in  reproducibly  calibrating 
the  system  occurred  with  the  nonequilibrium  head- 
space  procedure.  A  redesigning  of  the  sparging 
apparatus  solved  these  problems.  The  liquid-liquid 
extraction  procedure  had  problems  of  severe  gas 
chromatographic  detector  nonlinearity  for  samples 
containing  mg/liter  levels.  Here  a  method  is  sug- 
gested to  estimate  the  partition  coefficients  using 
the  ideas  developed  by  Hansch,  and  phase  ratios 
can  be  adjusted  to  ensure  that  the  electron  capture 
detetor  is  operating  in  its  linear  range.  Samples  of 
river  water,  drinking  water,  and  a  time  series  ex- 
periment on  haloform  production  during  chlorina- 
tion  were  measured  using  the  two  modified  proce- 
dures. Either  method  can  be  used  to  measure  mi- 
crogram/liter  levels  of  haloforms  in  water  samples. 
(Small-FRC) 
W8 1-06 162 


LOSSES  OF  SILVER,  ARSENIC,  CADMIUM, 
SELENIUM,  AND  ZINC  TRACES  FROM  DIS- 
TILLED WATER  AND  ARTIHCIAL  SEA- 
WATER  BY  SORPTION  ON  VARIOUS  CON- 
TAINER SURFACES, 

Amsterdam  Univ.,  (Netherlands).  Lab.  for  Analyt- 
ical Chemistry. 

R.  Massee,  F.  J.  M.  J.  Maessen,  and  J.  J.  M. 
DeGoeij. 

Analytica  Chimica  Acta,  Vol  127,  No  I,  p  181-193, 
June  1,  1981.  4  Tab,  41  Ref. 

Descriptors:  'Sample  preservation,  'Trace  ele- 
ments, 'Sorption,  'Pollutant  identification,  Silver, 
Arsenic,  Cadmium,  Selenium,  Zinc,  Metals,  Heavy 
metals,  Seawater,  Water  analysis. 

Sorption  of  the  trace  elements  Ag,  As,  Cd,  Se,  and 
Zn  at  levels  of  10  to  the  minus  7th  power  was 
studied  in  distilled  water  and  artificial  seawater 
during  storage  in  containers  made  of  borosilicate 
glass,  high  pressure  polyethylene,  and 
polytetrafluoroethylene.  Special  attention  was  paid 
to  the  effect  of  the  ratio  of  inner  container  surface 
to  sample  volume,  R.  The  effects  of  pH  (1,2,4,  and 
8.5)  and  storage  time  (I  min  to  28  days)  were  also 
considered.  A  table  lists  sorption  data  from  the 
literature  for  41  elements  at  trace  levels.  As  and  Se 
showed  little  tendency  to  be  sorbed.  Ag,  Cd,  and 
Zn,  which  form  partly  dissociated  oxy  acids, 
showed  varying  degrees  of  sorption,  especially  at 
pH  over  four.  In  general,  losses  increased  with 
increasing  R  values.  Better  sample  storage  results 
can  be  obtained  by  shortening  storage  times,  acidi- 
fication with  strong  acid,  and  reducing  specific 
surfaces.  (Cassar-FRC) 
W81-06190 


DETERMINATION  OF  NG  PER  ML  LEVELS 
OF  PHOSPHORUS  IN  WATERS  BY  DIISOBU- 
TYL  KETONE  EXTRACTION  AND  INDUC- 
TIVELY COUPLED  PLASMA  ATOMIC  EMIS- 
SION SPECTROMETRY. 

National  Research  Institute  for  Pollution  and  Re- 
sources. Tokyo  (Japan). 
A.  Miyazaki.  A.  Kimura,  and  Y.  Umezaki. 
Analytica  Chimica  Acta,  Vol  127,  No  1,  p  93-101, 
June  1.  1981.  3  Fig.  5  Tab.  15  Ref. 

Descriptors:  'Phosphorus.  'Water  analysis.  Pollut- 
ant identification.  Chemical  analysis.  Wastewater 
analysis.  Seawater 

Phosphorus  can  be  determined  at  the  nanogram 
per  ml  level  in  water  by  reacting  it  with  a  reagent 
prepared  with  ammonium  heplamolybdate  and  an- 
timony potassium  tartrate  and  extracting  the  prod- 
uct with  diisobutyl  ketone.  P  is  determined  by 
inductively  coupled  plasma  atomic  emission  spec- 
trometry at  the  P  I  215.91  nm  line.  The  Mo  II 
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213.61  nm  line  interfered  with  the  P  I  213.62  nm 
line.  Arsenic  (3  +  ),  Si,  Ge,  Fe(3+),  and  most 
anions  did  not  interfere,  but  As(5  +  )  at  greater  than 
10  X  P  concentrations  caused  positive  errors.  The 
method  applied  to  seawater,  river  water,  and 
seawater  polluted  with  industrial  wastewater  and 
municipal  sewage  (0.2  micrograms  per  500  ml 
water)  gave  results  which  agreed  with  results  from 
a  spectrophotometric  method.  The  detection  limit 
was  0.37  ng  P  per  ml,  and  the  relative  standard 
deviation  for  5  micrograms  P  was  2.1%.  (Cassar- 
FRC) 
W81-06191 


THE  RELIABLE  DETERMINATION  OF  MER- 
CURY TRACES  IN  SEA  WATER  BY  SUBTRAC- 
TIVE  DIFFERENTIAL  PULSE  VOLTAM- 
METRY  AT  THE  TWIN  GOLD  ELECTRODE, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Ger- 
many, F.R.). 

L.  Sipos,  H.  W.  Nurnberg,  P.  Valenta,  and  M. 
Branica. 

Analytica  Chimica  Acta,  Vol  115,  p  25-42,  March, 
1980.  8  Fig,  2  Tab,  55  Ref 

Descriptors;  'Seawater,  "Mercury,  Water  analysis, 
Chemical  analysis.  Heavy  metals,  Voltammetry, 
•Electrodes. 

Sea  water  samples  were  collected  from  the  surface 
zone  and  from  the  ocean  depths  of  several  thou- 
sand meters.  The  method  of  analysis  used  consisted 
of  cathodic  deposition  under  programmed  polar- 
ization with  intermittent  short  anodic  pulses  to 
strip  the  co-deposited  copper  usually  present  in  sea 
water  in  substantially  larger  amounts  than  mer- 
cury, subsequent  medium  exchange  to  0.1  M 
HC104  -  .0025  M  HCl,  and  differential  pulse 
anodic  stripping  in  the  subtractive  mode  at  a  twin 
gold  disc  electrode  system.  The  construction  of  the 
twin  gold  electrodes  and  the  cell  is  shown.  Before 
each  measurement  the  twin  gold  electrodes  must 
be  activated.  The  development  of  the  voltamme- 
tric  procedure  was  preceded  by  tests  to  establish 
the  most  suitable  electrode  material  and  voltamme- 
tric  mode.  The  primary  aim  was  to  develop  a 
reliable  and  sufficiently  sensitive  approach  for  the 
determination  of  mercury  in  sea  water  by  employ- 
ing the  differential  pulse  mode  available  in  all 
modern  advanced  commercial  polarographs.  The 
gold  electrode  was  found  to  be  the  best.  The 
voltammetric  procedure  is  now  used  in  routine 
applications  to  extensive  field  studies  on  toxic  trace 
metal  inventories  in  open  ocean  and  coastal  waters. 
In  an  exploratory  case  study  on  the  level  of  dis- 
solved mercury  at  20  stations  distributed  along  the 
German  North  Sea  coast,  average  levels  of  mer- 
cury were  found  to  be  between  5  and  20  ng/liter. 
More  extensive  monitoring  of  mercury  levels  is 
called  for  due  to  the  high  toxicity  of  this  metal. 
(Baker-FRC) 
W81-06192 


flow  rate  of  the  carrier  gas,  time  and  temperature. 
Results  indicated  that  10  micrograms  mercury 
could  be  recovered  quantitatively  in  10  min, 
whereas  complete  recovery  of  30  micrograms  re- 
quired 20  min.  At  this  point  variations  in  tempera- 
ture and  its  effects  on  separation  time  were  investi- 
gated. It  was  concluded  that  the  coupling  of  the 
reduction-separation  method  with  potentiometric 
determination  of  mercury  made  analysis  possible  at 
the  ppb  level.  The  method  was  very  selective  and 
allowed  quantitative  separation  of  mercury  from 
silver,  copper,  iron  and  arsenic  and  from  lead,  zinc, 
cadmium,  and  nickel.  Moderate  amounts  of  iodide 
and  bromide  ions  had  no  effects.  At  55-60  C,  5-100 
micrograms  mercury  could  be  separated  from  1-cu 
dm  samples  in  less  than  10  minutes.  The  method 
can  be  applied  directly  for  solutions  containing 
inorganic  mercury  and  phenylmercurials.  Determi- 
nation of  mercury  in  alkylmercurials  requires  prior 
mineralization.  (Baker-FRC) 
W8 1-06207 


THE  DETERMINATION  OF  COPPER,  LEAD 
AND  CADMIUM  IN  AN  OYSTER  HOMOG- 
ENATE  BY  ANODIC  STRIPPING  VOLTAM- 
METRY, 

Oslo  Univ.  (Norway). 

W.  Lund,  and  P.  Sagberg. 

Analytica    Chimica    Acta,    Vol    115,    p    337-341, 

March,  1980.  1  Fig,  2  Tab,  10  Ref. 

Descriptors:  *Metals,  *Mollusks,  *Oysters, 
Copper,  Cadmium,  Lead,  Chemical  analysis, 
Anodes,  Voltammetry,  Bioindicators,  Heavy 
metals. 

Samples  of  a  homogenate  from  oysters  collected 
near  Sete,  France,  were  digested  using  nitric  acid 
and  perchloric  acid.  A  25-ml  aliquot  of  the  digest- 
ed and  diluted  sample  was  transferred  to  the  elec- 
trolytic cell  and  deaerated  for  15  min  with  nitro- 
gen. A  fresh  mercury  drop  was  extruded,  the  stir- 
rer started,  and  electrolysis  proceeded  for  5  min  at 
-0.8  V  vs.  Ag/AgCl.  The  stirrer  was  stopped,  and 
the  differential  pulse  anodic  stripping  voltammo- 
gram  was  recorded  after  a  rest  period  of  30  sec. 
The  following  instrument  settings  were  used:  scan 
rate  of  5  mV/sec,  pulse  repetition  time  of  0.5  sec, 
and  modulation  amplitude  of  50  mV.  The  scan  was 
stopped  for  30  sec  and  the  instrument  sensitivity 
changed  between  the  lead  and  copper  peaks.  A 
second  and  eventually  a  third  voltammogram  were 
recorded  before  small  volumes  of  the  standard 
solutions  were  added  (about  50  microliters).  Vol- 
tammetric measurements  were  then  repeated  and 
the  concentrations  determined  by  the  method  of 
standard  addition.  It  is  noted  that  the  accuracy  of 
the  results  obtained  by  this  technique  depends  on 
the  completeness  of  the  digestion  step.  (Baker- 
FRC) 
W8 1-06208 


POTENTIOMETRIC  TITRATION  OF  TRACE 
AMOUNTS  OF  MERCURY  AFTER  A  PRE- 
LIMINARY SEPARATION  BY  A  REDUCTION 
METHOD, 

Warsaw  Univ.  (Poland).  Dept.  of  Chemistry. 
S.  Rubel,  and  M.  Lugowska. 

Analytica  Chimica  Acta,  Vol  115,  p  349-354, 
March,  1980.  1  Fig,  4  Tab,  12  Ref 

Descriptors:  *Mercury,  *Water  analysis,  Chemical 
analysis.  Potentiometers,  Dithiooxamide,  Titration, 
Heavy  metals. 

Isolation  and  concentration  of  mercury  by  reduc- 
tion of  mercury(n)  with  acidic  tin(II)  chloride 
solution  and  absorption  of  mercury  vapor  in  acidic 
permanganate  solution  is  combined  with  potentio- 
metric titration  with  dithiooxamide.  Given  the 
conditions  of  potentiometric  determination,  the 
most  suitable  of  the  reagents  recommended  for 
mercury  absorption  seems  to  be  nitric  acid.  How- 
ever, when  tried,  solutions  of  nitric  acid  did  not 
yield  quantitative  absorption  of  mercury  vapor, 
regardless  of  the  acid  concentration  or  the  air  flow 
rate.  Therefore  the  use  of  acidic  permanganate 
solution  was  tried,  and  a  suitable  reductant  for  the 
excess  of  permanganate  was  sought.  The  overall 
efficiency  of  mercury  separation  depended  on  the 


POTENTIOMETRIC  TITRATION  OF  TRACE 
AMOUNTS  OF  MERCURY  WITH  DITHLOOX- 
AMIDE, 

Warsaw    Univ.    (Poland)     Inst,    of   Fundamental 

Problems  in  Chemistry. 

S.  Rubel,  and  M.  Lugowska. 

Analytica    Chimica    Acta,    Vol    115,    p    343-347, 

March,  1980.  1  Fig,  2  Tab,  5  Ref. 

Descriptors:  *Mercury,  *Potentiometers.  Dith- 
iooxamide, Titration,  Heavy  metals,  Potentiome- 
tric level.  Water  analysis,  Chemical  analysis, 
Wastewater  analysis. 

A  simple  method  has  been  developed  to  be  applied 
to  waters  and  wastes  even  in  small  laboratories  for 
the  determination  of  trace  amounts  of  mercury. 
The  method  employs  titration  with  dithiooxamide 
in  potassium  hydrogen  phthalate  medium  (pH  5-6) 
and  is  suitable  for  the  determination  of  mercury  in 
concentrations  above  0.05  ppm.  The  precision  in 
the  range  0.05-1.0  ppm  Hg  is  about  4%.  Significant 
amounts  of  sulfate,  nitrate,  zinc,  cadmium,  and  lead 
ions  can  be  tolerated,  and  small  amounts  of  nickel, 
cobalt,  and  aluminum  can  be  present.  However, 
iron(III),  copper(II)  and  silver  interfere.  The 
shapes  of  the  titration  curves  make  it  advisable  to 
use  the  first  derivative  for  end-point  determination. 
When  the  concentration  of  the  titrant  is  below  5 


times  10  to  the  minus  5th  power  mol/cu  dm  the 
titration  curves  are  very  indistinct.  (Baker-FRC) 
W8 1-06209 


3-HYDROXYPYRIDINE-2-ALDEHYDE2-PYRI- 
DYLHYDRAZONE  AS  AN  ANALYTICAL  REA- 
GENT FLUORIMETRIC  DETERMINATION 
OF  ALLUMINUM  IN  NATURAL  WATERS, 

Sevilla  Univ.  (Spain).  Dept.  of  Analytical  Chemis- 
try. 

J.  M.  Cano-Pavon,  M.  L.  Trujillo,  and  A.  Garcia 
De  Torres. 

Analytica  Chimica  Acta,  Vol  117,  p  319-327,  June, 
1980.  5  Fig,  2  Tab,  26  Ref. 

Descriptors:  "Aluminum,  *Fluorometry,  Water 
analysis.  Chemical  analysis,  Spectrophotometry, 
Photometry,  Seawater,  Natural  waters. 

The  analytical  possibilities  of  a  new  reagent,  3- 
hydroxypyridine-2-aldehyde  2-pyrridylhydrazone 
(3-OH-PADH),  are  reported  and  compared  with 
those  of  other  N-heterocyclic  hydrazones.  A  fluor- 
imetric  method  is  described  for  the  determination 
of  aluminum,  and  its  application  to  the  determina- 
tion of  trace  quantities  of  aluminum  in  water  is 
discussed.  The  results  indicate  that  3-OH-PAPH  is 
very  suitable  for  the  rapid  fiuorimetric  determina- 
tion of  aluminum  in  natural  waters.  The  procedure 
is  faster  than  the  lumogallion  procedure,  while  the 
interference  levels  are  similar.  Interference  of  be- 
ryllium is  small.  Sensitivity  is  similar  to  methods 
involving  chelation  of  aluminum  and  gas  chroma- 
tography or  atomic-absorption  spectrometry  and  is 
far  greater  than  those  of  classical  spectrophoto- 
metry. The  determination  with  3-OH-PAPH  is 
very  easy  in  sea  water,  as  salt  has  no  effect  on  the 
results.  (Baker-FRC) 
W81-06210 


IMPROVED  INSTRUMENT  FOR  MERCURY 
DETERMINATION  BY  ATOMIC  FLUORES- 
CENCE SPECTROMETRY  WITH  A  HIGH-FRE- 
QUENCY ELECTRODELESS  DISCHARGE 
LAMP, 

Consiglio  Nazionale  delle  Ricerche,  Pisa  (Italy). 
R.  Ferrara,  A.  Seritti,  C.  Barghigiani,  and  A. 
Petrosino. 

Analytica  Chimica  Acta,  Vol  117,  p  391-395,  June, 
1980.  3  Fig,  1  Tab,  8  Ref 

Descriptors:  "Mercury,  "Water  analysis,  Seawater, 
Chemical  analysis.  Fluorescence,  Spectrometers, 
"Atomic  fluorescence  spectrometry. 

An  instrument  is  described,  including  a  mercury 
radiofrequency  electrodeless  discharge  lamp, 
which  is  used  for  determining  mercury  at  nano- 
gram levels.  In  the  atomic  fluorescence  spectrom- 
etry process  described,  the  gold  trap  is  used  for 
removing  traces  of  mercury  present  in  the  argon. 
In  order  to  obtain  high  sensitivity,  the  light  source 
must  be  intense  and  stable,  independently  of  the 
line  width,  over  the  frequency  range  of  maximum 
absorption.  The  source  in  this  study  provided  an 
emission  intensity  approximately  100  times  higher 
than  that  of  a  pen  lamp  at  253.7  nm.  The  radiofre- 
quency excitation  provided  excellent  stability  of 
both  wavelength  and  intensity.  The  system  as  de- 
scribed was  used  for  the  determination  of  mercury 
in  sea  water.  Reactive  and  total  mercury  were 
measured  in  samples  collected  in  the  coastal  waters 
of  Tuscany,  Italy,  Ionic  mercury  in  the  range  of 
0.5-50  nm  was  recovered  by  passing  nitrogen  at  1 
liter/min  for  10  min  through  500  ml  samples,  after 
addition  of  the  mixture  of  tin(II)chloride  and  mer- 
cury-free sulfuric  acid.  For  this  volume  of  sample, 
memory  effects  were  noted  for  lower  gas  flows 
and  aeration  times.  Concentrations  in  the  range  of 
0.4-9.1  ng/liter  for  reactive  mercury  and  1-30  ng/ 
liter  for  total  mercury  were  measured  in  sea  water 
samples.  The  detection  limit  of  the  method  was 
0.01  ng  of  mercury.  (Baker-FRC) 
W8 1-062 11 


A  CONTINUOUS-FLOW,  ISOTOPE-DILUTION 
METHOD  FOR  STUDIES  OF  ADSORPTION 
BEHAVIOUR  OF  METAL  IONS, 

Birmingham  Univ.  (England).  Dept.  of  Chemistry. 
E.  Hartmann,  and  K.  Randle. 
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Analytica  Chimica  Acta,  Vol  116,  No  2,  p  275-287, 
May,  1980.  7  Fig.  2  Tab,  9  Ref. 

Descriptors:  'Metals,  'Adsorption,  Chemical  reac- 
tions, Radioisotopes,  Radioactivity  techniques,  Ca- 
tions, •Radiochemical  analysis.  Mercury,  Humic 
acids. 

The  practicability  of  combining  isotope  dilution 
and  the  continuous-flow  stirred-cell  method  for 
studying  the  adsorption  behavior  of  metal  ions  was 
investigated.  An  on-line  analysis  procedure  for 
studying  metal  ion-soil  organic  matter  binding 
mechanisms  is  described.  The  basic  principle  of  the 
method  is  that  the  count  rate  of  a  radioactively 
labelled  metal  ion  solution  is  directly  proportional 
to  its  metal  ion  concentration.  Therefore,  measur- 
ing the  activity  of  a  small  volume  of  liquid  leaving 
the  ultrafiltration  cell  and  comparing  it  with  the 
activity  of  the  reservoir  solution  containing  a 
known  amount  of  the  metal  ion  gives  a  direct 
measure  of  the  metal  ion  concentration  in  the 
effluent.  The  major  practical  problem  involved  is 
the  shielding  of  the  gamma-ray  detector  from  all 
activity  other  than  that  arising  from  a  very  short 
section  of  the  exit  tube  viewed  by  the  detector. 
Shielding  problems  are  much  less  severe  with  iso- 
topes that  emit  beta-particles  only.  The  technique 
showed  potential  as  a  rapid  and  accurate  method 
for  the  study  of  adsorption  behavior.  One  possible 
major  advantage  over  other  methods  is  the  poten- 
tial for  study  of  systems  containing  more  than  one 
adsorbate,  particularly  as  wash  curves  are  pro- 
duced directly  for  each  element  as  the  experiment 
proceeds.  (Baker-FRC) 
W8 1-062 13 


A  TRANSIENT  CURRENT  MONITORING  AND 
ELECTRODE  CHARACTERIZATION  SYSTEM 
FOR  A  PULSED  OXYGEN  ELECTRODE, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Electrical 
and  Computer  Engineering. 
K.  D.  Wise,  R  B.  Smart,  and  K.  H.  Mancy. 
Analytical  Chimica  Acta,  Vol  116,  No  2,  p  297- 
305,  May,  1980.  6  Fig,  3  Tab,  12  Ref 

Descriptors:  'Dissolved  oxygen,  'Water  analysis, 
'Electrodes,  Wastewater  analysis.  Natural  waters. 
Oxygen,  Chemical  analysis. 

An  instrumentation  system  is  described  which  was 
developed  to  provide  an  accurate  technique  for 
electrode  characterization  by  using  the  pulsed  po- 
tential method.  This  will  provide  a  higher  sensitiv- 
ity in  a  portable  system  for  field  measurements  of 
oxygen  in  natural  and  waste  waters,  biological 
fiuids,  cells,  tissues,  and  non-aqueous  media.  The 
new  instrumentation  system  is  based  on  comple- 
mentary metal  oxide-silicon  technology  for  the 
characterization  of  the  pulsed  oxygen  electrode. 
The  system  provides  the  necessary  timing,  analog- 
to-digital  conversion,  and  digital  display  of  the 
transient  current.  This  design  was  based  on  the 
need  for  independent  control  over  the  pulse  ampli- 
tude, duration,  and  frequency  (interpulse  interval). 
The  monitoring  instrumentation  as  devised  was 
shown  to  be  very  useful  for  pulsed  electrode  char- 
acterization. It  has  eliminated  the  need  for  using  an 
oscilloscope  to  record  transient  current,  making  it 
portable  and  suitable  for  field  measurements. 
(Baker-FRC) 
W81-06214 


A  CRITICAL  COMPARISON  OF  STUDIES  OF 
COMPLEX  FORMATION  BETWEEN 

COPPER(II)  AND  FULVIC  SUBSTANCES  OF 
NATURAL  W  ATERS, 

Geneva  Univ.  (Switzerland).   Dept.  of  Inorganic 

and  Analytical  Chemistry. 

J,  Buffle. 

Analytica  Chimica  Acta,  Vol  118,  No  1,  p  29-44, 

July,  1980.  4  Fig,  I  Tab,  21  Ref. 

Descriptors:  'Chemical  reactions.  'Water  analysis. 
Electrodes.  'Fulvic  acids.  'Copper.  Chemical 
analysis.  Natural  waters.  Comparison  studies. 

A  comparative  examination  is  presented  of  the 
results  of  various  studies  concerned  with  complex 
formation  between  copper(Il)  and  fulvic  sub- 
stances in  natural   waters.   Particular  attention   is 


given  to  results  obtained  in  the  natural  pH  range  of 
6-9.  Complexation  appears  to  depend  on  the  con- 
centration of  fulvic  compounds  in  a  non-linear 
manner,  such  that  the  complexation  data  for  con- 
centrated solutions  cannot  be  extrapolated  to 
obtain  information  for  dilute  solutions  by  simply 
using  an  arbitrarily  defined  stability  constant  for  a 
1:1  complex.  For  interpretation  of  complexation 
data  under  natural  water  conditions,  the  possible 
formation  of  precipitates  of  the  hydrolyzed  metal 
must  be  taken  into  account.  It  also  became  appar- 
ent that,  for  the  interpretation  of  the  complexation 
in  natural  systems,  a  detailed  knowledge  of  the 
possible  formation  of  'classical'  mixed  ligands  in 
natural  waters  is  of  prime  importance.  This  review 
has  indicated  the  need  for  additional  studies  of  the 
complexing  properties  of  fulvic  acids  at  pH  values 
greater  than  7.0  and  showed  that  a  rigorous  inter- 
pretation of  the  data  must  take  into  account  the 
posible  association  of  fulvic  acids  and  the  forma- 
tion of  Cu-ligand  complexes  and  mixed  ligand 
complexes.  (Baker-FRC) 
W8 1 -062 1 5 


DETERMINATION  OF  SELENIUM(IV)  BY 
DIFFERENTIAL  PULSE  POLAROGRAPHY  OF 
4-CHLORO-O-PHENYLENEDIAMINE  PIAZ- 
SELENOL, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

A.  G.  Howard,  M.  R.  Gray,  A.  J.  Waters,  and  A. 
R.  Oromiehie. 

Analytica  Chimica  Acta,  Vol  118,  No  1,  p  87-91, 
July,  1980.  2  Fig,  2  Tab,  11  Ref. 

Descriptors:  'Selenium,  'Polarography,  Water 
analysis,  Chemical  analysis,  Rivers,  River  Itchen, 
England,  Seawater,  Piazselenols. 

The  determination  of  'inorganic'  selenium(IV) 
compounds  by  differential  pulse  polarography  is 
described.  The  application  of  this  procedure  to  the 
analysis  of  polluted  waters  is  considered.  Initial 
studies  were  made  of  the  polarographic  behavior 
of  several  piazselenols,  with  4-chloro-o-phenylene- 
diamine  being  selected  for  the  study.  The  piazse- 
lenol  solutions  were  prepared  by  the  addition  of 
microliter  quantities  of  the  selenium(IV)  stock  so- 
lution to  2.5  ml  of  the  complexing  agent  solution, 
and  the  mixture  was  made  up  to  50  ml  with  pH  2.5 
buffer  solution.  Solutions  then  stood  for  one  hour 
and  were  degassed  with  nitrogen  prior  to  obtaining 
differential  pulse  polarograms  of  the  piazselenol 
solutions.  At  pH  2.5  in  formate  buffer,  the  piazse- 
lenol gave  two  reduction  peaks  with  peak  poten- 
tials of  -0. 1 1  V  and  -0.63  V  vs.  SCE.  at  -0. 1 1  V,  the 
detection  limit  for  selenium  is  0.4  ng/ml.  Interfer- 
ences from  chromium(VI),  copper(n), 
molybdenum(VI),  nickel(II),  tin(II),  tellurium(IV), 
and  vanadium(V)  can  be  overcome  by  treatment  of 
the  sample  with  a  chelating  resin.  The  method  is 
applicable  to  the  determination  of  selenium(IV)  in 
strongly  saline  solutions.  Initial  studies  demonstrat- 
ed that  the  level  of  selenium(IV)  present  in  local 
sea  water  near  Southsea,  Hampshire,  was  low.  The 
method  was  also  used  to  study  selenium(IV)  con- 
tent of  filtered  samples  of  water  obtained  from  the 
River  Itchen  in  Hampshire.  Selenium  content 
ranged  from  less  than  4.0  to  19.2  micrograms  per 
liter.  (Baker-FRC) 
W8 1-062 16 


THE  USE  OF  ION-SELECTIVE  ELECTRODES 
IN  MANUAL  AND  COMPUTER-CON- 
TROLLED FLOW  INJECTION  SYSTEMS, 

Netherlands  Energy  Research  Foundation  ECN. 

Petten. 

J.  Slanina,  W.  A.  Lingerak,  and  F.  Bakker. 

Analytica  Chimica  Acta,  Vol   117,  p  91-98,  June, 

1980.  8  Fig,  3  Tab,  4  Ref 

Descriptors:  'Electrodes,  'Chemical  analysis,  Rain 
water,  Surface  waters.  Water  analysis. 

The  performance  of  ion-selective  electrodes  in  a 
now  injection  system  under  manual  or  active  com- 
puter control  is  discussed,  with  the  aim  of  using 
them  for  the  analysis  of  rain  and  surface  waters. 
The  response  of  the  fiuoride-selective  membrane 
electrode  was  not  Nernstian.  and  depended  on 
several  parameters   When  standardization  methods 


were  taken,  the  results  of  the  studies  were  very 
satisfactory.  Precision  was  typically  three  percent. 
In  the  course  of  one  hour,  60  determinations  are 
posible  in  the  concentration  range  of  20-200  ppb. 
Detection  limits  of  the  electrodes  are  below  the 
values  found  in  other  measurement  modes.  (Baker- 
FRC) 
W8 1-062 17 


SORPTION  OF  ARSENIC,  ANTIMONY  AND 
BISMUTH  ON  GLYCOLMETHACRYLATE 
GELS  WITH  BOUND  THIOL  GROUPS  FOR 
DIRECT  SAMPLING  IN  ELECTROTHERMAL 
ATOMIC  ABSORPTION  SPECTROMETRY, 
Pure  Chemicals  Research  Inst.,  Brno  (Czechoslo- 
vakia). 

Z.  Slovak,  and  B.  Docekal. 

Analytica  Chimica  Acta,  Vol  117,  p  293-300,  June, 
1980.  5  Fig,  4  Tab,  8  Ref 

Descriptors:  'Arsenic,  Water  analysis.  Spectral 
analysis,  Photometry,  Spectroscopy,  'Atomic  ab- 
sorption spectrophotometry,  'Bismuth,  'Antimo- 
ny. 

Optimizations  of  the  sorption  of  arsenic,  antimony, 
and  bismuth  on  Spheron  Thiol  and  the  electrother- 
mal atomic  absorption  spectrometry  determina- 
tions of  these  substances  are  described.  Batch  sorp- 
tion of  arsenic,  antimony,  and  bismuth  from  solu- 
tions in  IM  sulfuric  acid  has  distribution  coeffi- 
cients of  10  to  the  4th  power  to  10  to  the  5th 
power.  Quantitative  sorption  on  the  hydrophilic 
methacrylate  gel  containing  thiol  groups  (Spheron 
Thiol)  is  possible  within  60  min  for  bismuth  or 
arsenic  and  120  min  for  antimony.  Sensitivities 
possible  are  3.2  ng  arsenic/ml,  13  ng  antimony/ml 
and  2.8  ng  bismuth/ml.  The  coefficient  of  variation 
for  10  ng  arsenic  is  4%.  Complete  recovery  of  40 
ng  arsenic/ml  added  to  solutions  of  5%  KCl  or  5% 
MgC12  and  to  river  water  was  obtained.  (Baker- 
FRC) 
W8 1 -062 18 


APPLICATION  OF  EDTA  TO  DIRECT  GRAPH- 
ITE-FURNACE ATOMIC  ABSORPTION  ANAL- 
YSIS FOR  CADMIUM  IN  SEA  WATER, 

National    Research    Council   of  Canada,    Halifax 
(Nova  Scotia).  Atlantic  Regional  Lab. 
R.  Guevremont,  R.  E.  Sturgeon,  and  S.  S.  Berman. 
Analytica    Chimica    Acta,    Vol    115,    p    163-170, 
March,  1980.  2  Fig,  2  Tab,  19  Ref. 

Descriptors:  'Seawater,  'Cadmium,  Chemical 
analysis.  Water  analysis,  Metals,  Spectral  analysis, 
'Atomic  adsorption  spectrophotometry. 

The  direct  determination  of  cadmium  in  undiluted 
sea  water  by  graphite-furnace  atomic  absorption 
spectrometry  is  described.  EDTA  was  added  to 
the  undiluted  sea  water  as  a  matrix  modifier.  This 
addition,  in  combination  with  selective  volatiliza- 
tion techniques,  allowed  cadmium  to  be  deter- 
mined by  direct-injection  atomic  absorption  spec- 
trometry. The  method  is  reliable,  rapid,  sensitive, 
accurate,  precise,  and  free  from  random  contami- 
nation problems.  Only  small  volumes  of  sea  water 
are  required,  usually  20  ml  for  4  or  5  replicate 
standard  addition  analyses,  and  the  response  is  not 
dependent  on  the  chemical  form  of  the  analyte. 
This  means  it  is  not  necessary  for  added  ionic 
spikes  to  equilibrate  chemically  with  the  sample 
prior  to  analysis.  Addition  of  EDTA  (1.2  mg/l)  to 
a  cadmium  solution  (0.8  micrograms  per  liter)  in 
deionized  water  doubled  the  sensitivity  for  cadmi- 
um. The  kinetics  of  atom  formation  were  obvious- 
ly altered  by  EDTA.  The  contribution  to  the  cad- 
mium concentration  by  the  added  EDTA  was 
about  0.05  micrograms  per  liter.  The  cadmium 
absorbance  peak  in  sea  water  containing  EDTA 
appears  near  700  degrees  C,  which  is  well  resolved 
from  background  molecular  absorption  by  the  salt 
matrix  and  EDTA  decomposition  products. 
(Baker-FRC) 
W8 1 -062 19 


DETERMINATION  OF  VERY  LOW  LEVELS 
OF  INORGANIC  AND  ORGANIC  MERCURY 
IN  NATURAL  WATERS  BY  COLD-VAPOR 
.ATOMIC      ABSORPTION      SPECTROMETRY 
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AFTER  PRECONCENTRATION  ON  A  CHE- 
LATING RESIN, 

Akita  Univ.  (Japan).  Dept.  of  Public  Health. 
K.  Minagawa,  Y.  Takizawa,  and  I.  Kifune. 
Analytica    Chimica    Acta,    Vol    115,    p    103-110, 
March,  1980.  6  Fig,  2  Tab,  15  Ref. 

Descriptors:  *Water  analysis,  *Mercury,  Heavy 
metals.  Lakes,  Rivers,  Rain,  Chemical  analysis, 
•Atomic  absorption  spectrophotometry.  Spectrom- 
eters. 

The  use  of  chelate  resin  preconcentration  for  the 
simultaneous  determination  of  traces  of  inorganic 
and  organic  mercury  in  fresh  water  is  described. 
This  resin  contains  dithiocarbamate  groups  which 
bind  strongly  with  mercury  but  not  with  alkali  and 
alkaline  earth  metals.  Both  forms  of  mercury  can 
be  collected  from  pH  1  to  1 1.  Collected  mercury  is 
readily  eluted  with  a  slightly  acidic  aqueous  5% 
thiourea  solution.  The  resin  can  then  be  reused. 
This  method  offers  the  advantages  of  using  large 
volumes  of  water  sample  and  of  determining  or- 
ganic and  inorganic  mercury  at  ng/liter  levels.  The 
detection  limit  of  the  method  is  0.2  ng/liter  for 
both  forms  of  mercury.  In  experiments  analyzing 
lake  and  river  waters,  35-60%  of  the  mercury 
present  existed  as  organic  compounds  or  in  associ- 
ation with  organic  matter.  In  rain  water,  only 
about  6%  of  the  mercury  was  in  this  form.  At 
present,  the  identity  of  the  chemical  species 
making  up  the  organic  mercury  portion  has  not 
been  established.  (Baker-FRC) 
W8 1-06220 


LABELING  THE  MANGANESE  IN  GEO- 
CHEMICAL  MATRICES  BY  NEUTRON  ACTI- 
VATION, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

A.  R.  Flegal. 

Analytica  Chimica  Acta,  Vol  116,  No  2,  p  359-364, 
May,  1980.  1  Fig,  3  Tab,  14  Ref. 

Descriptors:  *Manganese,  'Estuarine  environment. 
Chemical  reactions.  Chemical  analysis.  Water  anal- 
ysis, *Neutron  activation  analysis. 

The  magnitude  of  the  Szilard-Chalmers  effect  is 
reported  for  three  geochemical  matrices  containing 
non-labile  forms  of  manganese.  The  fraction  of 
labile  manganese  in  another  geochemical  matrix 
containing  measurable  fractions  of  both  labile  and 
non-labile  forms  of  manganese  is  also  reported  and 
compared  to  the  fraction  determined  by  an  alterna- 
tive, stable  element  technique.  Additionally,  the 
cationic  form  of  the  labile  Mn-56  in  the  latter 
matrix  is  confirmed  by  data  on  its  elution  through 
a  chelating  resin.  Data  indicate  that  the  tracing  of 
the  phase  transformations  of  particulate  manganese 
in  estuarine  zones  by  neutron  activation  of  the 
element  in  geochemical  matrices  provides  a  sensi- 
tive and  accurate  method  of  following  the  labile 
forms  of  particulate  manganese,  despite  the  poten- 
tial for  isotopic  disequilibria  produced  by  the  Szi- 
lard-Chalmers effect.  The  applicability  of  this  n.a.a. 
radiotracer  technique  is  dependent  on  the  proposi- 
tion that  the  specific  activities  of  the  labile  and 
non-labile  forms  of  manganese  produced  by  the 
thermal  neutron  activation  of  geochemical  matri- 
ces are  the  same.  Mn-56  and  Mn-54  may  be  used 
simultaneously  to  study  fluxes  from  and  to  particu- 
late phases  in  the  estuarine  zone.  Specifically, the 
manganese  in  sediments  may  be  labeled  with  Mn- 
56  by  neutron  activation  to  trace  fluxes  from  par- 
ticulate phases  in  the  estuarine  zone;  and  the  ca- 
tionic manganese  in  the  dissolved  phase  may  be 
spiked  with  Mn-54  in  order  to  trace  fluxes  to 
particulate  phases  simultaneously.  (Baker-FRC) 
W8 1-06221 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
SOME  PHENYLAMIDE  PESTICIDES  BY  RES- 
ONANCE RAMAN  SPECTROMETRY, 

Tokyo  Univ.  (Japan).  Dept.  of  Industrial  Chemis- 
try. 

S.  Higuchi,  O.  Aiko,  and  S.  Tanaka. 
Analytica  Chimica  Acta,  Vol   116,  No   1,  p   1-6, 
April,  1980.  4  Fig,  2  Tab,  12  Ref 


Descriptors:  *Pesticides,  *Chemical  analysis. 
Trace  levels.  Resonance,  *Raman  spectrometry. 
Spectral  analysis. 

The  resonance  Raman  spectrometric  determination 
of  some  phenylamide  pesticides  in  waters  is  de- 
scribed. The  report  demonstrates  that  resonance 
Raman  spectrometry  may  become  a  useful  method 
of  trace  analysis  in  view  of  its  high  sensitivity,  the 
shapes  of  the  analytical  curves,  the  influence  of  co- 
existent components,  the  additivity  of  intensities, 
and  its  excellent  selectivity.  A  JASCO  Model  J- 
800  laser  Raman  spectrophotometer  was  used  for 
the  measurement  of  spectra.  The  samples  studied 
included  monuron,  diuron,  alpha-naphthylaceta- 
mide  and  beta-naphthylacetamide.  The  derivatiza- 
tion  involved  hydrolysis  of  the  amide  to  the  amine. 
The  amines  were  diazotized  and  coupled  with  1- 
naphthol  to  transform  them  into  the  colored  prod- 
ucts, the  azo  dyes.  All  colored  product  solutions 
exhibited  abosrption  bands  at  about  500  nm  with 
maximum  molar  absorptivities  from  1.9  times  10  to 
the  4th  power  to  3.1  times  10  to  the  4th  power 
liters/cm/mol.  Even  for  closely  related  molcules 
identification  is  possible  from  these  spectra.  The 
detection  limits  in  resonance  Raman  spectrometry 
are  limited  by  the  background  intensities  from  the 
sample  solutions.  However,  the  results  obtained 
demonstrate  the  high  sensitivity  and  excellent  se- 
lectivity of  the  method,  and  suggest  a  new  ap- 
proach useful  for  the  identification  and  determina- 
tion of  phenylamide  pesticides.  (Baker-FRC) 
W8 1-06222 

THE  DETERMINATION  OF  DISSOLVED 
TOTAL  NUCLEIC  ACIDS  IN  NATURAL 
WATERS  INCLUDING  SEA  WATER, 

Liverpool  Univ.  (England).  Dept.  of  Oceanog- 
raphy. 

E.  Hicks,  and  J.  P.  Riley. 

Analytica  Chimica  Acta,  Vol  116,  No  1,  p  137-144, 
April,  1980.  2  Fig,  3  Tab,  16  Ref 

Descriptors:  *Nucleic  acids,  *Water  analysis. 
Lakes,  Freshwater,  Chemical  analysis,  Seawater. 

The  determination  of  natural  levels  of  nucleic  acids 
in  lake  and  sea  waters  is  described.  Immediately 
after  collection,  the  samples  are  filtered.  To  begin 
the  analysis,  the  pH  is  adjusted  to  6.8.  The  sample 
is  then  passed  through  a  1  x  5  cm  column  of 
hydroxyapatite  at  a  flow  rate  of  about  3  ml/ 
minute.  The  percolate  and  washings  are  discarded. 
The  column  is  immersed  in  a  water  bath  and,  after 
reaching  thermal  equilibrium  at  60C,  the  nucleic 
acids  are  eluted  by  passing  through  20  ml  of  0.5  M 
phosphate  buffer  at  a  flow  rate  of  0.3  ml/min.  The 
eluate  is  collected,  and  20  ml  of  iron(III)-orcinol 
mixed  reagent  is  added.  The  flask  is  covered  and 
heated  in  a  boiling  water  bath  for  45  min.  After 
cooling,  the  contents  are  transferred  to  a  50-ml 
calibrated  flask  and  diluted  to  volume  with  dis- 
tilled water.  The  absorbance  of  the  resulting  solu- 
tion is  measured  at  670  nm  in  a  4-cm  cuvette 
against  distilled  water.  The  procedure  showed  co- 
efficients of  variation  of  2.9%  and  2.4%  with  lake 
and  sea  waters  containing  nucleic  acids  at  the  47 
and  79  microgram/liter  levels,  respectively.  No 
interference  of  significance  was  noted  by  fulvic 
and  humic  acids,  amino  acids,  carbohydrates  and 
fatty  acids  at  levels  of  10  mg/1.  (Baker-FRC) 
W8 1-06223 


APPLICATION  OF  THE  CAP-PAIR  EFFECT  IN 
REDUCING  THE  INHIBITION  OF  ELEC- 
TRODE PROCESSES.  THE  DETERMINATION 
OF  ZINC  IN  THE  PRESENCE  OF  TWEEN-80, 

K.  Sykut,  G.  Dalmata,  B.  Nowicka,  and  J.  Saba. 
Analytica  Chimica  Acta,  Vol  1 18,  No  2,  p  369-372, 
August,  1980.  3  Fig,  1  Tab,  4  Ref 

Descriptors:  *Zinc,  'Water  analysis,  Chemical 
analysis,  Polarography,  Electrodes,  Surfactants, 
Emulsifiers,   Detergents,   'Polarographic   analysis. 

Inhibition  of  electrode  processes  at  the  dropping 
mercury  electrode  severely  limits  direct  applica- 
tion of  polarographic  methods  for  metals  in  the 
presence  of  surface-active  substances,  for  example 
in  surface  waters,  groundwater,  and  sewage.  A 
procedure  is  presented  for  reducing  the  inhibition 


of  electrode  processes  caused  by  surface-active 
substances  during  polarographic  determinations  of 
zinc.  An  organic  substance  which  meets  the  re- 
quirements of  the  'cap-pair'  effect  is  added  to  the 
sample  before  polarography.  This  method  is  de- 
scribed for  the  determination  of  zinc  in  the  pres- 
ence of  Tween-80.  In  the  square-wave  polaro- 
graphy of  zinc  at  the  10  micromolar  level,  addition 
of  10  grams  of  thiourea  per  liter  eliminated  or 
greatly  reduced  the  inhibitory  action  of  Tween-80, 
thus  allowing  precise  determinations.  Without  the 
addition  of  thiourea,  as  the  Tween  concentration 
increased,  the  height  of  the  zinc  peak  decreased 
linearly,  the  peak  being  completely  repressed  by 
0.0028%  Tween  at  zinc  concentrations  of  50  mi- 
cromolar. The  introduction  of  thiourea  diminished 
this  inhibition  of  the  zinc  peak  in  a  concentration 
dependent  manner.  This  method  should  also  be 
applicable  for  the  determination  of  other  depolariz- 
ers in  the  presence  of  various  surface-active  sub- 
stances, given  an  appropriate  organic  substance 
which  fulfills  the  conditions  determined  by  the 
'cap-pair'  principle.  (Baker-FRC) 
W81-06224 

EXTRACTION  AND  CONCENTRATION  OF 
PHENOLIC  COMPOUNDS  FROM  WATER 
AND  SEDIMENT, 

Geological  Survey,  Lakewood,  CO. 

M.  C.  Goldberg,  and  E.  R.  Weiner. 

Analytica    Chimica    Acta,    Vol    115,    p    373-378, 

March,  1980.  1  Tab,  27  Ref 

Descriptors:  'Phenolic  pesticides,  'Chemical  anal- 
ysis. Water  analysis.  Sediments,  Phenols,  Industrial 
wastes,  Gas  chromatography. 

Continuous  liquid-liquid  extractors  are  used  to 
concentrate  phenols  at  the  microgram  per  liter 
level  from  water  into  dichloromethane.  The  ex- 
traction step  is  followed  by  Kuderna-Danish  evap- 
orative concentration  and  gas  chromatography. 
The  procedure  requires  5  hr  for  18  liters  of  sample 
water.  Overall  concentration  factors  of  around 
1000  are  obtained,  and  the  overall  concentration 
efficiencies  vary  from  23.1  to  87.1%.  Concentra- 
tion efficiencies  determined  by  a  batch  method 
suitable  for  sediments  range  from  18.9  to  73.8%. 
Individual  phenolic  compounds  were  processed  in 
a  system  consisting  of  four  continuous  liquid-liquid 
extractors  arranged  in  series  and  Kuderna-Danish 
evaporative  concentrators.  The  batch  sampling 
Soxhlet  extractor  system  is  well  suited  to  extract- 
ing phenolic  compounds  from  stream  sediments. 
The  various  phenolic  compounds  studied  included 
phenol;  o-,  m-,  and  p-chlorophenol;  2,4-dichloro- 
phenol;  2,4,5-trichlorophenol;  1-  and  2-naphthol;  o- 
methoxyphenol;  o-aminophenol;  o-nitrophenol;  o- 
and  m-cresol;  and  2,6-dimethylphenol.  It  was  noted 
that  the  overall  extraction  and  concentration  effi- 
ciencies of  the  liquid-liquid  extractor  system  were 
of  more  significance  for  monitoring  trace  phenolic 
levels  in  water  than  were  the  overall  concentration 
factors,  which  depend  strongly  on  the  arbitrary 
choices  of  starting  volume  of  sample  and  final 
volume  of  concentrate.  (Baker-FRC) 
W8 1-06225 


A  BABINGTON-TYPE  NEBULIZER  FOR  USE 
IN  THE  ANALYSIS  OF  NATURAL  WATER 
SAMPLES  BY  INDUCTIVELY  COUPLED 
PLASMA  SPECTROMETRY, 

Geological  Survey,  Lakewood,  CO. 

J,  R.  Garbino,  and  H.  E.  Taylor. 

Applied  Spectroscopy,  Vol  34,  No  5,  p  584-590, 

September/October,   1980.  9  Fig,  6  Tab,  22  Ref 

Descriptors:  'Emission  spectroscopy,  'Chemical 
analysis,  'Water  analysis.  Water  quality.  Monitor- 
ing, Particulate  matter.  Laboratory  equipment. 

A  Babington-type  pneumatic  nebulizer  was  devel- 
oped and  evaluated  for  use  in  the  inductively  cou- 
pled plasma  emission  spectrophotometric  analysis 
of  natural  water  samples.  Construction  of  the  appa- 
ratus is  detailed.  The  operational  characteristics  of 
the  apparatus  offer  the  analyst  a  nebulization 
system  that  demonstrates  equivalent  or  superior 
sensitivity  and  detection  limits  over  the  conven- 
tional crossbow  nebulizer.  Also,  there  are  no  trou- 
blesome   maintenance    problems    such    as    those 
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iiri: 


caused  by  particulate  clogging  of  the  crossbow 
type.  A  factorial  experimental  design  approach 
was  used  to  evaluate  and  optimize  the  nebulizer's 
operation  characteristics.  Impinger  head  position 
and  the  sample  delivery  rate  each  had  a  small  but 
measurable  effect  on  the  analytical  sensitivity  for 
each  of  the  analyte  elements.  Each  analyte  element 
had  a  unique  set  of  optimal  operating  conditions. 
Memory  effects  were  investigated,  and  all  constitu- 
ents except  lead  and  silica  were  rapidly  removed 
from  the  system  with  blank  nebulization.  (Small- 
FRC) 
W81-06232 


DETERMINATION  OF  MIXTURES  OF 
BENZO(A)PYRENE,  2,6-DIMETHYLNAPHTH- 
ALENE  AND  THEIR  METABOLITES  BY 
HIGH-PERFORMANCE  LIQUID  CHROMATO- 
GRAPHY WITH  FLUORESCENCE  DETEC- 
TION, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Environmental  Conservation  Div. 
M.  M.  Krahn,  J.  V.  Schnell,  M.  V.  Uyeda,  and  W. 
D.  MacLeod,  Jr. 

Analytical  Biochemistry,  Vol  113,  No  1,  p  27-33, 
May  1,  1981.  2  Fig,  3  Tab,  27  Ref. 

Descriptors:  *Pollutant  identification,  *Chromato- 
graphy.  Hydrocarbons,  Benzo(a)pyrenes,  Naphtha- 
lenes, Fluorescence. 

Benzo(a)pyrene  (BaP)  and  2,6-dimethylnaphtha- 
lene  (DMN)  were  incubated  with  liver  microsomes 
of  coho  salmon  to  demonstrate  that  two  polynu- 
clear  aromatic  hydrocarbons  (PAHs)  could  be  de- 
termined by  high-performance  liquid  chromato- 
graphy (HPLC)  and  ultraviolet  fluorescence 
(UVP)  in  the  presence  of  each  other.  The  HPLC/ 
UVF  quantitation  described  enabled  determination 
of  BaP.  DMN,  and  their  respective  metabolites 
separately  or  in  mixtures  of  the  two.  In  addition, 
methods  for  stopping  the  incubations  and  prepar- 
ing the  samples  for  HPLC  analysis  were  estab- 
lished. Individual  metabolites  were  separated  by 
HPLC  and  quantitated  at  fluorescence  excitation 
and  emission  wavelengths  characteristic  of  the  cor- 
responding parent  hydrocarbon.  The  method 
proved  rapid,  sensitive  and  selective  for  determina- 
tion of  metabolic  products  in  a  two-substrate 
system.  The  technique  has  the  potential  for  use  in 
multisubstrate  systems  and  m  field  studies.  Sever?J 
substrates  having  different  excitation-emission  wi 
velength  settings  could  be  determined  by  UVF  in 
the  presence  of  each  other  without  interference, 
leading  to  the  assay  of  xenobiotic  metabolites  in 
organisms  exposed  via  their  natural  environments. 
(Baker-FRC) 
W8 1-06233 


SEASONAL  VARIATION  OF  TRACE-METALS 
IN  THE  MUSSEL  MYTILUS  CALIFOR- 
NIANUS, 

Rhode  Island  Univ..  Kingston.  Dept.  of  Geogra- 
phy and  Marine  Affairs. 
T  R  Ouellette. 

Environmental  Conservation,  Vol  8.  No  1.  p  53-58, 
Spring.  1981.  9  Fig.  1  Tab.  36  Ref. 

Descriptors:  'Mussels.  *Mytilus.  *Trace  metals. 
Seasonal  variation.  Climatic  data.  Hydrography, 
Aluminum.  Manganese.  Lead.  Cadmium.  Copper, 
Iron.  California 

Biological  and  environmental  mechanisms  govern- 
ing the  seasonal  variation  of  trace  metals  in  mussels 
were  investigated  in  Mytilus  californianus  collect- 
ed at  Soberanes  Point.  Monterey  County.  Califor- 
nia. The  depuration  of  trace  metals  from  the  diges- 
tive systems  of  the  mussels  was  monitored.  Season- 
al variations  were  observed,  with  twofold  to  three- 
fold changes  in  concentration  occurring  during  the 
year-long  sampling  period.  The  variations  were 
directly  related  to  annually-cyclic  climatic  and/or 
hydrographic  conditions.  The  accumulation  of 
iron,  aluminum,  and  magnanese.  and  to  some 
extent  lead,  was  directly  related  to  the  input  to 
inshore  waters  of  terrigenous  material  by  storm- 
generated  runoff  and  bottom  resuspension  during 
the  winter  months.  Accumulation  of  copper  was 
related  to  elevated  concentrations  of  organic 
copper-complexing     compounds     in     the     water 


column  during  the  winter  and  during  upwelling. 
Increased  cadmium  accumulation  during  the  spring 
was  proportional  to  increased  surface  nutrient  con- 
centrations. (Small-FRC) 
W8 1-06246 


ATOMIC  EMISSION  SPECTROMETRIC  DE- 
TERMINATION OF  MERCURY  IN  NATURAL 
WATERS  AT  THE  PART-PER-TRILLION 
LEVEL, 

Harbor  Branch  Foundation,  Inc.,  Fort  Pierce,  FL. 
J.  L.  Bricker. 

Analytical  Chemistry,  Vol  52,  No  3,  p  492-496, 
March,  1980.  1  Fig,  2  Tab.  14  Ref. 

Descriptors:  *Mercury,  *Water  analysis,  'Natural 
waters.  Rivers,  Effluents,  Wastewater  analysis, 
Atomic  emission  spectrometry. 

A  field  method  for  the  preconcentration  of  traces 
of  mercury  from  natural  waters  onto  gold  is  pre- 
sented. Mercury(ll)  ions,  methyl  mercury  com- 
pounds, and  phenylmercury  compounds  are  re- 
duced in  the  field  to  metallic  mercury  by  reaction 
with  sodium  borohydride  and  scrubbed  from  solu- 
tion onto  a  gold  sampling  tube.  Mercury  is  deter- 
mined using  a  helium-dc  plasma  emission  spec- 
trometer system,  set  on  the  2537-Angstrom  mer- 
cury line.  The  lower  detection  limit  is  0.5  ppt  for  a 
20-ml  sample,  with  a  relative  standard  deviation  of 
less  than  two  percent.  Samples  down  to  one  ppt 
total  mercury  have  been  analyzed.  Mercury  was 
determined  in  natural  water  samples  collected 
from  the  Fort  Pierce  area.  The  necessity  of  sample 
filtration  was  clearly  demonstrated  in  these  sam- 
ples. The  filtered  sample  was  not  only  40%  lower 
in  mercury,  but  was  more  consistent  that  the  unfil- 
tered  Link  Port  sample.  Total  mercury  of  aqueous 
samples  cannot  be  compared  to  the  total  mercury 
content  of  aqueous  plus  suspended  matter.  A  68 
and  83%  mercury  loss  from  samples  stored  in 
Teflon  for  24  hr  was  noted  in  the  Fort  Pierce  Inlet 
and  Harbor  Branch  Foundation  sewage  samples, 
respectively.  Losses  were  also  noted  from  glass 
containers,  but  glass  was  far  superior  to  Teflon  for 
storage  of  both  distilled  and  river  water  samples. 
(Baker-FRC) 
W8 1-06249 


SIMULTANEOUS  DETERMINATION  OF  nVE 
TRACE  METALS  IN  SEAWATER  BY  INDUC- 
TIVELY COUPLED  PLASMA  ATOMIC  EMIS- 
SION SPECTROMETRY  WITH  ULTRASONIC 
NEBULIZATION, 

National    Research    Council    of  Canada,    Ottawa 
(Ontario).  Div.  of  Chemistry. 
S.  S.  Berman,  J.  W.  McLaren,  and  S.  N.  Willie. 
Analytical  Chemistry,  Vol  52,  No  3,  p  488-492, 
March,  1980.  2  Fig,  6  Tab,  25  Ref. 

Descriptors:  'Trace  metals,  'Water  analysis, 
Metals,  Copper,  Lead,  Chromium,  Cobalt,  Iron. 
Manganese.  Cadmium,  Nickel.  Zinc.  'Seawater. 
Estuarine  environment.  Atomic  emission  spectrom- 
etry. Ultrasonics.  Ultrasonic  nebulization. 

Nine  trace  metals,  iron,  manganese,  copper,  zinc, 
nickel,  chromium,  cobalt,  cadmium,  and  lead,  were 
determined  in  seawater  by  a  combination  of  ion- 
exchange  preconcentration  and  inductively  cou- 
pled plasma-atomic  emission  spectrometry  (ICP- 
AES)  using  ultrasonic  nebulization  with  aerosol 
desolvation.  Results  are  presented  for  the  first  five 
of  the  above  metals  in  a  relatively  unpolluted 
coastal  seawater  sample.  The  performance  of  the 
ultrasonic  nebulizer  is  assessed  with  reference  to 
that  of  a  cross-flow  pneumatic  nebulizer.  Ultrason- 
ic nebulization  with  aerosol  desolvation  is  used  to 
introduce  the  metal  concentrates  to  the  plasma 
Accuracy  for  the  first  five  metals  is  within  0.1 
microgram/liter  at  the  1  microgram/liter  level, 
and  standard  deviations  range  from  0.1  to  0.3  mi- 
crogram/liter Chromium,  cadmium,  cobalt,  and 
lead  levels  in  the  concentrate  from  the  samples 
analyzed  remained  at  levels  below  which  reliable 
results  could  be  attained.  To  include  these  metals 
in  the  analysis,  improvements  will  be  needed  in  the 
preconcentration  procedure,  or  still  lower  ICP  de- 
tection limits  will  be  needed,  especially  if  offshore 
seawater  samples  are  also  to  be  analyzed.  Clearly 
the  performance  of  the  ultrasonic  nebulizer  and 


desolvation    apparatus    has    not    been    optimized. 

(Baker-FRC) 

W8 1-06250 


DETERMINATION  OF  TRACE  AMOUNTS  OF 
LEAD  IN  WATER  BY  METASTABLE  TRANS- 
FER EMISSION  SPECTROMETRY, 

The  Aerospace  Corp.,  El  Segundo,  CA.  Aerophy- 
sics  Lab. 

J.  E.  Melzer,  J.  L.  Jordan,  and  D.  G.  Sutton. 
Analytical  Chemistry,  Vol  52,  No  2,  p  348-389, 
February,  1980.  2  Fig,  5  Ref. 

Descriptors:  'Lead,  'Trace  metals,  Metals,  Water 
analysis.  Chemical  analysis,  'Emission  spectros- 
copy. Spectroscopy. 

Metastable  transfer  emission  spectrometry  (MTES) 
has  been  applied  to  the  detection  of  trace  metals  in 
water.  The  MTES  technique  depends  on  the  acti- 
vation of  fluorescence  from  the  constituents  of  the 
sample  by  contact  with  active  nitrogen  in  the  gas 
phase.  Thus,  the  liquid  samples  must  be  vaporized 
in  a  manner  compatible  with  the  detection  and 
measurement  of  the  resulting  fluorescence.  This  is 
accomplished  by  staged  healing  of  a  tantalum  re- 
ceptacle containing  the  liquid  sample.  When  lead 
vapor  is  mixed  with  active  nitrogen,  a  simple  emis- 
sion spectrum  dominated  by  a  few  neutral  lead 
lines  results.  Lead  in  aqueous  solution  has  been 
detected  by  monitoring  the  lines  at  283.3  and  405  8 
nm.  Individual  samples  consisting  of  20  microliter 
aliquots  of  standard  Pb  solution  diluted  in  0.3  N 
HN03  were  analyzed.  Measurement  of  an  occur- 
rence of  environmental  pollution  was  undertaken 
by  collecting  five  leaves  from  a  eucalyptus  tree 
adjacent  to  the  San  Diego  Freeway  in  California 
and  washing  the  leaves  with  HN03.  By  the  method 
described  above,  the  concentration  of  lead  in  the 
washing  solution  was  determined  to  be  22  ppm. 
Thus  the  average  1  gram  leaf  carries  23  micro- 
grams of  lead.  This  was  particularly  interesting,  as 
there  had  been  a  rainstorm  only  three  days  prior  to 
collection  of  the  leaves.  (Baker-FRC) 
W8 1-06251 


SUB-PART-PER-BILLION  DETERMINATION 
OF  TOTAL  DISSOLVED  SELENIUM  AND  SE- 
LENITE  IN  ENVIRONMENTAL  WATERS  BY 
X-RAY  FLUORESCENCE  SPECTROMETRY, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

H.  J.  Robberecht,  and  R.  E.  Van  Grieken. 
Analytical  Chemistry,  Vol  52,  No  3,  p  449-453, 
March,  1980.  8  Tab,  35  Ref. 

Descriptors:  'Selenium,  'Water  analysis.  Chemical 
analysis.  Rivers,  Drinking  water.  Rain,  Natural 
waters,  Estuarine  environment.  Fluorescence,  *X- 
ray  fluorescence.  Spectrometers. 

The  tetravalent  and  hexavalent  selenium  content  of 
different  environmental  water  types  was  deter- 
mined after  preconcentration  on  activated  carbon 
by  simple  energy-dispersive  X-ray  fluorescence 
(ED-RF).  Immediately  after  sampling,  pretreat- 
ment  with  HCl,  HN03,  and  double  distilled  water, 
the  natural  water  samples  are  filtered  through  a 
Nucleopore  membrane  to  collect  suspended  matter 
and  acidified  with  HCl.  Samples  can  then  be 
stored  for  several  weeks.  The  preconcentration 
procedure  for  the  total  dissolved  selenium  and  the 
specific  preconcentration  procedure  for  selenite 
are  applied  to  different  aliquots  of  the  sample.  The 
filters  loaded  with  the  activated  carbon  to  which 
the  resulting  elemental  selenium  is  adsorbed  are 
measured  in  the  ED-XRF-unit  for  3000  sec.  The 
spectrum  analysis  makes  use  of  a  nonlinear  least- 
squares  fitting  program  The  area  under  the  Se  K 
alpha  peak  is  computed.  If  the  thickness  of  the 
carbon  loading  on  the  filter  is  not  homogeneous, 
there  is  a  method  for  evaluating  effective  sample 
thickness  in  the  X-ray  beam  so  that  the  measured 
selenium  content  can  be  corrected  by  the  ratio  of 
what  was  actually  added  to  the  apparently  ana- 
lyzed activated  carbon  quantity  The  filter  contain- 
ing the  particulate  matter  from  the  natural  water 
sample  can  be  analyzed  separately  for  selenium,  if 
desired.  The  method  has  been  used  on  various 
samples  from  rivers,  estuaries  and  the  sea,  rain  and 
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snow,  drinking  water  supplies,  swimming  pools, 
and  cold  and  geothermal  springs.  (Baker-FRC) 
W8 1-06252 


IMPROVED  METHOD  FOR  THE  USE  OF 
PROPORTIONING  INJECTORS  TO  CONDI- 
TION LARGE  VOLUMES  OF  WATER  FOR  VI- 
ROLOGICAL  ANALYSIS, 

Quebec  Univ.,  Montreal. 

P.  Payment,  and  M.  Trudel. 

Canadian  Journal  of  Microbiology,  Vol  27,  No  4,  p 

455-457,  April,  1981.  2  Fig,  15  Ref. 

Descriptors:  'Viruses,  'Water  sampling,  *Bypass 
channels,  Pollutant  identification.  Sample  prepara- 
tion, 'Water  analysis.  Turbidity,  Flowmeters,  Hy- 
drogen ion  concentration. 

A  simple  apparatus  designed  to  add  chemicals  to 
large  volumes  of  water  being  sampled  for  viral 
analysis  by  the  Wallis-Melnick  method  (1972)  has 
been  described.  When  this  device  is  used  on  large 
volumes  of  turbid  water,  however,  clogging  of 
filters  will  cause  the  filters  to  stop  injecting.  To 
correct  this  problem,  injectors  may  be  placed  at 
the  inlet  of  a  pump,  or  a  bypass  may  be  used.  The 
bypass  system  made  from  high  temperature  plastic 
fittings  and  stainless  steel  quick-connects  permits 
the  use  of  low  flow  rate  injecting  proportioners 
which  are  less  sensitive  to  back  pressure  buildup. 
The  system  may  be  used  during  sampling  to  condi- 
tion water  at  flow  rates  of  5-15  liters/minute.  Since 
the  system  is  based  only  on  final  pH  value,  more 
accurate  volume  monitoring  may  be  achieved 
when  a  flowmeter  is  inserted  into  the  system. 
(Geiger-FRC) 
W8 1-06274 


ISOLATION  OF  VIRUSES  FROM  DRINKING 
WATER  AT  THE  PONT-VIAU  WATER  TREAT- 
MENT PLANT, 

Quebec  Univ.,  Montreal. 

P.  Payment. 

Canadian  Journal  of  Microbiology,  Vol  27,  No  4,  p 

417-420,  April,  1981.  2  Tab,  19  Ref 

Descriptors:  'Pollutant  identification,  'Drinking 
water,  'Viruses,  'Raw  water.  Potable  water, 
Water  treatment,  Separation  techniques.  Water 
pollution.  Conforms,  Pathogens,  Isolation.  Water 
pollution  treatment. 

An  Environmental  Protection  Agency  method  for 
the  isolation  of  viruses  from  drinking  water  was 
used  on  raw  and  treated  volumes  of  water  taken 
from  the  Pont-Viau  water  treatment  plant  in 
Canada.  Results  showed  that  the  real  inactivation 
magnitude  of  the  procedure  is  not  as  high  as  pre- 
dicted. Viruses  were  isolated  from  every  water 
sample,  but  few  plaque-forming  isolates  were 
found.  Cytopathogenic  viruses  were  found  as  fre- 
quently in  drinking  water  as  in  untreated,  sewage- 
contaminated  river  water,  usually  at  levels  of  1-10 
cytopathogenic  units/liter.  Treatment  by  prechlor- 
ination, flocculation,  filtration,  ozonation  and 
postchlorination  had  little  effect  on  virus  removal. 
No  coliforms  were  detected  in  treated  samples, 
while  Poliovirus  type  1  was  a  frequent  isolate.  The 
efficacy  of  the  water  treatment  methods  used  is 
questioned  in  view  of  the  present  findings.  (Geiger- 
FRC) 
W81-06275 

BACKGROUND  HYDROCARBON  RESIDUES 
IN  FISHES  FROM  THE  GREAT  LAKES  AND 
EASTERN  MONTANA, 

Johnson  (S.C.)  and  Son,  Inc.,  Racine,  WI. 

K.  J.  Welch,  D.  W.  Kuehl,  E.  N.  Leonard,  G.  D. 

Veith,  and  N.  D.  Schoenthal. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26.  No  6,  p  724-728,  June,  1981.  1 

Fig,  2  Tab.  7  Ref 

Descriptors:  'Fish.  'Hydrocarbons,  Watersheds, 
Chemical  analysis,  Tetradecane,  Pentadecane, 
Hexadecane,  Heptadecane,  Octadecane,  Nonade- 
cane.  'Montana,  Rivers,  Great  Lakes. 

Quantitative  data  are  presented  for  background 
levels  of  hydrocarbons  in  fishes  from  selected  east- 


ern Montana  watersheds.  Watersheds  were  chosen 
which  had  coal  extraction  and  conversion  activi- 
ties and  compared  with  watersheds  where  these 
activities  do  not  occur.  Total  n-hydrocarbon  resi- 
dues in  the  Montana  fishes  ranged  from  1.3  to  160 
micrograms/gram.  In  most  samples  the  odd-num- 
bered n-hydrocarbons  accounted  for  over  80%  of 
the  hydrocarbon  residue.  In  16  samples  n-hepata- 
decane  was  the  predominant  hydrocarbon.  In  two 
of  the  samples  n-pentadecane  levels  were  greater 
than  n-heptadecane.  A  hydrocarbon  of  molecular 
weight  288  was  observed  in  some  samples,  and 
assigned  the  molecular  formula  of  C21H36.  Var- 
ious n-hydrocarbons  detected  included  tetrade- 
cane, pentadecane,  hexadecane,  heptadecane,  octa- 
decane, and  nonadecane.  Smaller  quantities  of  the 
corresponding  unsaturated  hydrocarbons  were  also 
found  including  pentadecene,  heptadecene,  hepta- 
decadiene,  octadecene,  nonadecene,  nonadeca- 
diene,  and  dodecadiene.  All  these  samples  were 
collected  in  watersheds  used  predominantly  for 
grazing.  No  apparent  relationships  were  found  be- 
tween the  hydrocarbon  residues  and  discernible 
land-uses  and/or  industrial  discharges  which 
would  lead  to  hydrocarbon  pollution  of  the  water- 
shed. The  hydrocarbons  found  are  probably  bio- 
genic in  origin.  (Baker-FRC) 
W8 1-06277 


Descriptors:  'Ion  exchange  resins,  'Water  analy- 
sis, 'Organic  compounds.  Chemical  analysis,  Natu- 
ral waters.  Dissolved  organic  matter.  Adsorbents, 
Waste  water  analysis,  Pollutant  identification. 

A  multistep  scheme  for  separating  complex  mix- 
tures of  organic  solutes  from  water  and  inorganic 
salts  and  fractionating  them  into  six  classes  used  a 
series  of  resin  adsorbents.  This  system,  known  as 
preparative  dissolved  organic  carbon  fractionation, 
recovered  95%  of  the  dissolved  organic  carbon 
from  resin  adsorbents  using  oil  shale  retort 
wastewater  and  115%  using  a  river  water.  Further 
evaporation  and  desalting  of  the  resulting  organic 
fractions  recovered  81%  of  dissolved  organic 
carbon.  The  six  classes  of  compounds  vvere  as 
follows:  hydrophobic  bases  (proteinaceous  sub- 
stances, amides,  amines),  hydrophobic  acids  (fulvic 
acids),  hydrophobic  neutrals  (hydrocarbons,  car- 
bonyl  groups),  hydrophilic  bases  (amphoteric  pro- 
teinaceous substances),  hydrophilic  acids  (hy- 
droxyl  and  carboxyl  groups),  and  hydrophilic  neu- 
trals (polysaccharides).  This  system  may  be  used 
for  qualitative  and  quantitative  analysis  of  water 
and  to  produce  fractions  for  chemical  and  biologi- 
cal testing.  (Cassar-FRC) 
W81-06281 


PHTHALIC  ACID  ESTERS,  TOTAL  DDTS, 
AND  POLYCHLORINATED  BIPHENYLS  IN 
MARINE  SAMPLES  FROM  GALVESTON  BAY, 
TEXAS 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

H.  E.  Murray,  L.  E.  Ray,  and  C.  S.  Giam. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  6,  p  769-774,  June,  1981.  1 

Fig,  2  Tab,  10  Ref 

Descriptors;  'Sediments,  'Sea  water,  'Organic 
compounds,  DDT,  Polychlorinated  biphenyls, 
Phthalic  acid  esters,  Galveston  Bay,  Texas,  Bays, 
Estuarine  environment,  Estuaries,  Industrial 
wastes,  Oil  industry.  Municipal  wastes.  Outfalls, 
Recreational  facilities. 

The  Galveston  Bay  system  was  studied  from  Mor- 
gan's Point,  where  the  Houston  Ship  Channel  joins 
the  Bay,  to  Bolivar  Peninsula  and  Galveston 
Island.  This  area  includes  Trinity,  East  and  West 
Bays.  Sample  collection  sites  were  selected  near 
suspected  point  and  nonpoint  sources  of  pollution. 
Site  1  represents  a  point  source  from  the  Galveston 
sewage  outfall.  Sites  2  and  3  are  point  sources  from 
the  Houston  Ship  Channel  and  Texas  City  Chan- 
nel. Site  4  is  a  nonpoint  source.  Sites  6,  7,  and  8  are 
point  sources  polluted  from  oil  platforms.  Site  5 
was  believed  to  be  relatively  unpolluted.  Total 
DDTs  ranged  from  less  than  0.1  to  3.5  ng  per  liter, 
with  an  average  concentration  of  0.38  ng/liter. 
PCB  concentrations  ranged  from  less  than  0.01  to 
70  ng/liter,  with  an  average  of  3.1  ng/liter.  DEHP 
concentrations  ranged  from  less  than  2  to  12,000 
ng/liter,  with  an  overall  average  of  600  ng/liter. 
Total  DDT  values  reported  for  sediments  from  the 
Mississippi  Delta  and  along  the  Gulf  Coast  were 
substantially  higher  than  those  in  the  Galveston 
Bay  area.  PCB  concentrations  along  the  Mississip- 
pi Delta  ranged  from  0.2  to  35  ng/g,  while  along 
the  Gulf  Coast  concentrations  in  sediments  were 
0.2  to  6  ng/gram  with  an  average  of  2.0  ng/gram. 
DEHP  concentrations  along  the  Mississippi  Delta 
sediments  ranged  from  less  than  0.1  to  250  ng/g, 
with  an  average  of  69  ng/g.  Concentrations  for 
sediments  along  the  Gulf  Coast  ranged  from  3.4  to 
14  ng/g  with  an  average  of  6.6  ng/g.  This  study 
revealed  that  the  relative  concentrations  were 
greatest  for  DEHP  and  lowest  for  DDTs  in  both 
water  and  sediments.  (Baker-FRC) 
W8 1-06278 


COMPREHENSIVE  APPROACH  TO  PRE- 
PARATIVE ISOLATION  AND  FRACTIONA- 
TION OF  DISSOLVED  ORGANIC  CARBON 
FROM  NATURAL  WATERS  AND 

WASTEWATERS, 
Geological  Survey.  Denver,  CO. 
J.  A.  Leenheer. 

Environmental  Science  and  Technology,  Vol  15, 
No  5,  p  578-587.  May,  1981.  6  Fig,  5  Tab.  26  Ref 


ANALYTICAL  MONITORING  IN  GROUND- 
WATER PROTECTION  FROM  OIL  POLLU- 
TION, 

All-Union  Scientific  Research  Inst,  of  Hydrogeo- 
logy  and  Engineering  Geology,  Moscow  (USSR). 
S.  G.  Mel'kanovitskaya,  and  V.  I.  Prosenkov. 
Water  Resources  (English  Translation),  Vol  7,  No 
3,  p  237-247,  May-June,  1980.  6  Fig,  1  Tab,  7  Ref 
Translated  from  Vodnye  Resursy,  No  3,  p  93-105, 
May-June,  1980. 

Descriptors:  'Petroleum  products,  'Oil  pollution, 
'Water  analysis,  'Pollutant  identification.  Gas 
chromatography.  Aquifers,  Hydrocarbons,  Organ- 
ic compounds,  Fuel,  Gasoline,  Path  of  pollutants. 

Three  types  of  methods  for  analyzing  traces  of 
pollution  from  petroleum  and  its  products  in  natu- 
ral waters  are:  nonspecific,  for  quantitative  deter- 
minations (gravimetric,  turbidimetric);  group  spe- 
cific (optical);  and  highly  specific  (gas  chromato- 
graphy and  gas  chromatography/mass  spectrom- 
etry). Two  gas  chromatographic  methods  capable 
of  detecting  crude  oils  and  petroleum  products  at 
the  level  of  the  maximum  allowable  concentration 
(0.3-0.01  mg  per  liter)  have  been  developed.  Dis- 
solved petroleum  products  and  gasoline  are  ex- 
tracted with  nitrobenzene,  chromatographed,  and 
detected  by  flame  ionization.  Heavier  products  are 
extracted  with  hexane,  chromatographed,  and  de- 
tected by  differential  flame  ionization.  The  meth- 
ods were  applied  to  groundwater  aquifers  near 
Moscow.  Hydrocarbons  from  nearby  industrial 
and  fuel  leaks  had  been  organoleptically  detected 
in  wells.  Results  not  only  indicated  the  composi- 
tion of  the  oily  materials  but  made  it  possible  to 
identify  sources  of  pollution.  (Cassar-FRC) 
W8 1-06302 

STATE  AND  PROBLEM  OF  WASTEWATER 
ANALYSIS, 

Vsesoyuznyi    Nauchno-Issledovatelskii    Inst.    Vo- 

dosnabzheniya,  Kanalizatsii,  Gidrotekhnicheskikh, 

Sooruzhenii  i  Inzhenernoi  Gidrogeologii,  Moscow 

(USSR). 

Yu.  M.  Dedkov. 

Water  Resources  (English  Translation),  Vol  7,  No 

3,   p   265-272,   May-June,    1980.    3   Tab,    38   Ref 

Translated  from  Vodnye  Resursy.  No  3,  p  149-159, 

May-June,  1980. 

Descriptors:  'Water  analysis,  'Wastewater  analy- 
sis. Chemical  analysis,  Pollutant  identification.  Or- 
ganic compounds.  Chromatography,  Spectros- 
copy. Quantitative  analysis.  Water  quality  control. 
Monitoring,  Sampling,  'USSR. 

Problems  of  wastewater  analysis  are  discussed.  In 
the  USSR,  water  quality  assessment  is  based  on  the 
maximum  allowable  concentration  system,  which 
is  only  concerned  with  the  quality  of  water  enter- 
ing surface  bodies,  not  the  suitability  of  water  for 
reuse.  The  system  also  concerns  pollutants  in  their 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 
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pure  form  only  and  ignores  their  additive  proper- 
lies.  Only  569  indices  are  on  the  monitoring  list. 
whereas  the  EPA  suggests  determining  1300  or- 
ganic compounds  in  water  Water  analysis  systems 
in  present  use  rely  heavily  on  organoleptic  proper- 
lies.  Only  30%  of  the  analytical  stations  have  ade- 
quate instrumentation.  Thirteen  of  39  existing  state 
standards  on  water  quality  assessment  methods 
were  developed  before  1951.  Many  methods  arc 
insufficient  for  the  very  complex  mixtures,  such  as 
impurities  in  an  industrial  product,  which  are  ana- 
lyzed. The  author  emphasizes  the  importance  of 
knowing  what  compounds  might  be  present  in  a 
given  wastewater  before  choosing  methods  of 
analysis.  An  integrated  water  quality  index  system 
would  consider  each  type  of  water  use  and  list 
appropriate  tests.  Analytical  methods  need  to  be 
refined.  In  particular,  the  extraction  and  concentra- 
tion methods  which  destroy  or  alter  the  character 
of  trace  contaminants  must  be  replaced  with  less 
destructive  procedures-sorption  on  neutral  sor- 
bents,  freezing,  extraction  chromatography,  and 
coprecipitation.  Use  of  chromatography,  spectros- 
copy, and  computerization  in  water  analysis  should 
be  further  explored.  Other  problems  requiring  im- 
mediate solution  are  collection  and  preservation  of 
samples,  optimum  sampling  frequency,  and  auto- 
mation. (Cassar-FRC) 
W8 1 -06303 


INTERCALIBRATION  FOR  TRACE  METALS 
IN  SEAWATER, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Atlantic  Oceanographic  Lab. 

J.  M.  Bewers,  J.  Dalziel,  P.  A.  Yeats,  and  J.  L. 

Barron. 

Marine  Chemistry,  Vol  10,  No  3,  p  173-193,  April, 

1981.  8  Tab,  16Ref. 

Descriptors:  *Trace  metals,  *Calibrations, 
•Seawater,  Water  analysis,  'Pollutant  identifica- 
tion. Heavy  metals,  Metals,  Chemical  analysis, 
Sample  preservation. 

The  Fourth  Round  International  Intercalibration 
for  Trace  Metals  in  Seawater  concentrated  on  ana- 
lytical precision  and  spike  recoveries  in  metal  anal- 
ysis of  seawater.  Considerable  improvements  in 
precision  were  evident  since  the  previous  intercali- 
bration. Results  for  frozen  replicate  samples, 
dummy  samples,  and  spike  recoveries  were  gener- 
ally lower  than  results  for  acidified  samples.  The 
differences  between  atomic  absorption  and  anodic 
stripping  analysis  were  small  but  significant  for  Cd 
and  Pb  and  insignificant  for  Cu  and  Zn.  Metals 
included  in  the  intercalibration  were  Cd,  Su,  Mn, 
Fe,  Pb,  Zn  and  Ni.  Contamination  of  samples  with 
Zn  and  Pb  was  a  problem,  and  sample  preparation 
methods  must  be  reexamined  before  low  level  cali- 
bration can  be  effectively  conducted.  (Cassar- 
FRC) 
W8 1-063 14 


ORGANOCHLORINE  RESIDUES  IN  FISH:  NA- 
TIONAL PESTICIDE  MONITORING  PRO- 
GRAM, 1970-74, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
C.  J.  Schmitt,  J.  L.  Ludke,  and  D.  F.  Walsh. 
Pesticides   Monitoring  Journal,   Vol    14,  No  4,  p 
136-206.  March.  1981.  4  Fig,  7  Tab.  36  Ref 

Descriptors:  'Pesticide  residues,  'Fish.  'Aquatic 
animals.  Organic  pesticides.  Pesticides.  DDT,  Pol- 
ychlorinated  biphenyls,  Dieldrin,  Toxaphene. 
Water  quality.  Chemical  analysis. 

Organochlorine  residues  were  analyzed  in  fish 
samples  collected  from  about  100  sites  during  1970 
through  1974  as  part  of  the  National  Pesticide 
Monitoring  Program.  This  United  States  Fish  and 
Wildlife  Service  study  found  that  mean  residues  of 
DDT  and  its  metabolites  had  declined  nationallj' 
but  were  still  widespread  Levels  were  still  high  in 
areas  where  DDT  had  been  used  heavily.  Trends 
in  PCB  residues  were  less  obvious,  with  the  high- 
est PCB  residues  being  found  in  the  industrialized 
areas  of  the  Northwest  and  Midwest.  Traces  of 
PCB  were  present  at  most  of  the  100  stations. 
Dieldrin  residues  were  widespread,  and  were  high- 
est in  Hawaii  and  areas  of  the  Midwest  where 
aldrin  was  used  extensively.  An  increase  was  found 


in  the  occurrence  of  toxaphene.  It  was  formerly 
found  only  in  fish  from  streams  draining  cotton- 
farming  regions,  but  it  was  found  in  other  areas  in 
the  present  study.  According  to  the  National 
Academy  of  Sciences.  Water  Quality  Criteria,  or- 
ganochlorine residues  may  be  a  hazard  to  fish  and 
wildlife  at  71%  of  the  stations  sampled  in  1970  and 
66%  sampled  in  1974.  (Small-FRC) 
W81-06316 


PROCESSING    WASTEWATER    FROM    TWO 
MECHANIZED  SALMON  CANNERIES, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5B. 

W8 1-06325 


REMOVAL  OF  INORGANIC  14C  FROM 
WATER  SAMPLES  IN  LIQUID  SCINTILLA- 
TION MIXTURES, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Biology. 
G.  J.  Filbin,  R.  A.  Hough,  and  G.  W.  Saunders. 
Archiv  fur  Hydrobiologie,  Vol  88,  No  4,  p  518- 
522,  June,  1980.  1  Tab,  8  Ref. 

Descriptors:  'Phytoplankton,  'Water  quality  con- 
trol, 'Carbon  dioxide.  Inorganic  compounds. 
Carbon,  Gases,  Photosynthesis,  Algae,  Aquatic 
plants.  Radioactive  tracers,  Productivity,  Chemical 
analysis. 

A  method  for  removing  C-14  labeled  carbon  diox- 
ide from  water  samples  in  liquid  scintillation  solu- 
bilizer-fiuor  mixtures,  usable  in  studies  of  photo- 
synthesis by  algae  and  aquatic  plants,  is  reported. 
The  process  found  to  be  most  effective  consists  of 
acidification,  incubation  under  an  atmosphere  of 
pure  carbon  dioxide  at  4  C  for  12  hr  and  nitrogen 
at  70  C  for  6  hr,  and  degassing  by  vacuum  for  1  hr. 
Even  though  the  decontamination  was  not  abso- 
lute, the  residual  was  uniformly  small  when  com- 
pared with  the  starting  amount,  ranging  from  0.7 
to  1.5%  in  polyethylene  vials  and  0.01-0.08%  in 
glass  vials.  In  using  this  method  on  large  numbers 
of  samples  from  phytoplankton  photosynthesis  ex- 
periments it  was  found  that  samples  generally  of 
aberrantly  high  radioactivity  are  brought  to  within 
the  range  of  other  samples  in  a  given  series  with 
minimal  reduction  in  activity  of  the  normal  sam- 
ples, even  though  the  latter  must  be  tested  and 
accounted  for  when  significant  loss  of  organic 
label  occurs.  The  method  appears  satisfactory  for 
recovery  of  inadequately  treated  samples  contain- 
ing total  fixed  particulate  and  organic  carbon.  The 
method  is  not  satisfactory  for  quantification  of 
small  amounts  of  dissolved  organic  carbon  alone. 
(Baker-FRC) 
W81-06347 


INVESTIGATIONS  ON  DISSOLVED  COPPER- 
ORGANIC  SUBSTANCES  IN  BALTIC  WATERS, 

Kiel   Univ.  (Germany,   F.R.).   Inst,   fuer  Meeres- 

kunde. 

K.  Kremling,  A.  Wenck,  and  C.  Osterroht. 

Marine  Chemistry,  Vol  10,  No  3,  p  209-219,  April, 

1981.  7  Fig,  1  Tab,  18  Ref 

Descriptors:  'Copper,  'Chelation,  'Water  analysis, 
'Seawater,  Pollutant  identification,  'Baltic  Sea, 
Dissolved  organic  matter.  Organic  matter. 

A  technique  for  isolation  and  separation  of  dis- 
solved copper-organic  complexes  from  large 
amounts  of  seawater  was  developed  and  used  in  a 
survey  in  the  Bothnian  and  Gotland  Seas  of  the 
Baltic  Experiments  were  conducted  at  pH  two  to 
eight  to  obtain  a  higher  amount  of  dissolved  organ- 
ic matter  from  the  sample  and  to  study  the  copper 
complexing  capacity  at  different  pH.  The  appara- 
tus pumps  seawater  through  Amberlite  XAD-2 
resin  or  silanized  controlled  pore  glass  to  trap  the 
organic  substances.  After  elution.  samples  are  ana- 
lyzed by  atomic  absorption  spectrophotometry  at 
345  nm  In  both  areas  of  the  Baltic,  organic  copper 
fractions  were  about  5%  of  the  total  1.0  micro- 
grams per  liter  copper.  (Cassar-FRC) 
W8 1-06351 
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AN  EXPERIMENTAL  STUDY  ON  IRON  ACCU- 
MULATION IN  THE  CLAM  MACTRA  LILA- 
CEA, 

Cape  Town  Univ.  (South  Africa).  Dept.  of  Zoo- 
logy. 

L.  Beckley. 

Marine  Pollution  Bulletin,  Vol  12,  No  4,  p  138-139, 
April,  1981.  2  Fig,  7  Ref 

Descriptors:  'Bioindicators,  'Clams,  'Iron,  Bays, 
Water  pollution  sources,  'Pollutant  identification, 
Mollusks,  Atomic  absorption  spectroscopy. 

Mactra  lilacea  was  investigated  as  a  possible  indi- 
cator for  iron  ore  pollution  in  the  Saldanha  Bay  on 
the  west  coast  of  South  Africa.  A  large  iron  export 
terminal  was  recently  built  in  the  area,  and  the 
effect  of  its  operation  on  the  abundant  and  diverse 
marine  biota  of  the  area  was  investigated.  Speci- 
mens of  Mactra  lilacea  were  collected  in  Lange- 
baan  Lagoon,  and  some  were  exposed  in  aquaria  to 
sieved  iron  particles  at  a  particle  load  of  1  kg/cu 
m.  Atomic  absorption  spectrophotometry  was  used 
to  determine  iron  content  after  drying  whole  ani- 
mals and  washing  them  in  nitric  acid.  After  expo- 
sure to  seawater  with  an  iron  ore  particle  load  of  1 
kg/cu  m  for  24  hr,  the  iron  concentration  in  the 
clams  increased  to  112.9  micrograms/g  from  a 
control  value  of  43.7  micrograms/g.  After  48  hr, 
the  concentration  increased  to  120.8  micrograms/ 
g.  After  two  weeks  the  iron  concentration  had 
decreased  to  58.7  micrograms/g.  Thus,  if  extensive 
ore  spillage  occurred  in  Saldanha  Bay  and  tidal 
currents  carried  the  suspended  iron  into  Lange- 
baan  Lagoon,  Mactra  would  serve  as  immediate 
indicators.  (Small-FRC) 
W8 1-06355 


CHARACTERIZATION  OF  BLEACH  PLANT 
EFFLUENTS, 

Idaho  Univ.,  Moscow. 

L.  L.  Edwards,  J.  D.  Rushton,  F.  D.  Gunseor,  and 

R.  D.  Abbott. 

Tappi,  Vol  63,  No  3,  p  69-72,  March,  1980.  6  Tab, 

8  Ref 

Descriptors:  'Pulp  and  paper  industry,  'Effluents, 
•Biological  oxygen  demand,  Paper  industry,  Indus- 
trial wastes.  Prediction,  'Pollutant  identification. 
Oxygen  demand. 

The  benefits  and  problems  associated  with  bleach 
plant  closures  were  studied  in  the  laboratory  and  in 
the  plant.  Daily  samples  were  taken  from  five 
locations  in  a  bleached  Kraft  pulp  and  paperboard 
mill  and  analyzed  for  BOD,  COD,  total  organic 
carbon,  total  dissolved  solids,  total  organic  dis- 
solved solids,  total  inorganic  dissolved  solids,  chlo- 
ride, and  sodium.  Statistical  analysis  produced  a 
method  for  predicting  incremental  changes  in 
BOD  by  multiplying  COD,  total  organic  carbon, 
or  total  organic  dissolved  solids  by  designated 
factors.  These  factors  are  different  for  each  param- 
eter and  for  each  station-chlorine  dioxide  mat 
liquor,  brown  stock  decker  mat  liquor,  E-stage 
effluent,  C-stage  mat  liquor,  and  C-stage  effluent. 
(Cassar-FRC) 
W8 1-06373 


HEAVY  METAL  CONTENT  OF  CALLIANASSA 
SPP.  IN  WESTERN  PORT, 

Victoria    Ministry    for   Conservation.    Queenscliff 
(Australia).  Marine  Science  Labs. 
M.  Ahsanullah,  D.  S.  Negilski,  and  F.  Tawfik. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  6.  p  847-850,  December,  1980.  1 
Fig,  1  Tab,  1 1  Ref 

Descriptors:  'Heavy  metals,  'Estuaries,  Coasts, 
Western  Port,  'Australia,  Zinc,  Copper,  Cadmium, 
Lead,  Callianassa  spp..  Benthos,  Aquatic  life. 

This  work  presents  the  results  of  a  bay-wide 
survey  of  zinc,  copper,  cadmium  and  lead  content 
of  Callinassa  spp.  in  Western  Port.  These  data 
could  serve  as  a  baseline  with  which  future  obser- 
vations of  metal  content  in  these  and  other  species 
may  be  compared.  In  general  metal  concentrations 
were  similar  for  all  species,  although  for  zinc, 
cadmium,  and  lead  the  range  of  concentrations 
found  was  greatest  in  C.  australiensis.  For  copper 
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the  greatest  range  was  found  in  C.  arenosa.  Mean 
zinc  concentrations  tended  to  be  highest  for  C. 
austrahensis,  with  the  highest  total  concentration 
recorded  being  225  micrograms/g.  The  highest 
mean  value  of  cadmium  was  in  C.  limosa,  but  the 
highest  total  concentration  of  0.8  micrograms/g 
was  found  in  C.  australiensis.  The  highest  mean 
value  of  copper  and  its  highest  total  concentration, 
334  micrograms/g,  were  recorded  in  C.  arenosa. 
The  highest  average  and  total  concentrations  of 
lead,  4.9  micrograms/g,  were  found  in  C.  austra- 
liensis. These  findings  suggest  that  Western  Port 
may  be  considered  as  relatively  uncontaminated  by 
heavy  metals,  in  so  far  as  this  is  indicated  by  metal 
content  of  the  biota.  (Baker-FRC) 
W81-06389 


CHEMICAL  STUDIES  OF  FOUR  SWAMPS  ON 
THE  NOTHERN  TABLELANDS  OF  NEW 
SOUTH  WALES, 

University  of  New  England,  Armidale  (Australia). 
School  of  Natural  Resources. 
S.  V.  Briggs. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  6,  p  729-736,  December,  1980.  2 
Tab,  22  Ref 

Descriptors:  *Swamps,  'Chemical  composition, 
•Australia,  Calcium,  Magnesium,  Potassium,  Ni- 
trogen, Phosphates,  Phosphorus,  Nitrates,  Wet- 
lands, Bogs,  Marshes,  Urban  areas.  Urban  runoff. 

This  study  was  designed  to  provide  data  on  chemi- 
cal conditions  in  four  wetlands  on  the  northern 
tablelands  of  New  South  Wales  and  also  to  test  the 
hypothesis  that  waterbird  density  is  related  to 
water  chemistry.  Concentrations  of  calcium,  mag- 
nesium, sodium,  potassium,  nitrate-nitrogen,  phos- 
phate-phosphorus, conductivity,  total  alkalinity, 
pH  and  water  level  were  measured  monthly  in  four 
swamps  on  the  northern  tablelands  of  New  South 
Wales  The  order,  in  decreasing  levels  of  concen- 
tration, for  cationic  dominance  was  sodium,  mag- 
nesium, calcium,  and  potassium.  One  wetland  had 
markedly  higher  ionic  concentrations  than  the  rest, 
possibly  due  to  an  urban  area  in  its  catchment. 
Rainfall,  water  level  and  the  effects  of  season  on 
nutrient  uptake  and  release  by  aquatic  vegetation 
accounted  for  much  of  the  temporal  variation  in 
ionic  concentrations  and  loadings  in  the  wetlands. 
There  was  no  obvious  correlation  between  water 
chemistry  of  the  wetlands  and  waterbird  densities. 
(Baker-FRC) 
W8 1-06398 


ALKYLMERCURY  LEVELS  IN  MARINE  SEDI- 
MENTS IN  COCKBURN  SOUND,  WESTERN 
AUSTRALIA, 

Western  Australia  Government  Chemical   Labs., 

Perth. 

D.  L.  Collett,  G.  A.  Taylor,  and  A.  Chegwidden. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  6,  p  757-763,  June,  1981.  2 

Fig,  10  Ref 

Descriptors:  *Mercury,  'Marine  sediments.  Sedi- 
ments, Marine  environment,  Alkylmercury,  Bio- 
methylation.  Chemical  analysis,  'Australia,  West- 
ern Australia,  Outfalls,  Fertilizers,  Industrial 
wastes.  Fate  of  pollutants. 

Samples  were  taken  from  the  seafloor  in  a  prede- 
termined grid  pattern.  Water  depths  at  the  sam- 
pling site  ranged  from  2  to  18  meters.  After  initial 
analysis  of  thirty-two  sampling  points  for  total 
mercury,  a  clear  pattern  of  mercury  distribution 
emerged  for  thirteen  points.  Saples  from  the  other 
nineteen  points  whose  relationship  was  less  obvi- 
ous were  further  analyzed  until  consistent  values 
were  obtained.  Then  selected  points  were  analyzed 
for  alkylmercury.  The  quantities  of  alkylmercury 
represent  the  mean  of  three  or  more  determina- 
tions. The  recovery  of  methylmercury  chloride 
from  spiked  sediment  samples,  when  the  spike  was 
added  before  freeze-drying.  was  88%.  The  total 
mercury  content  of  the  spiked  samples  before  and 
after  freeze-drying  was  the  same,  so  that  the  loss 
occurred  in  the  distillation  step  and  not  during 
freeze-drying.  Elemental  sulfur  distilled  over  in 
some  of  the  samples.  Tests  with  spiked  samples 
with  added  sulfur  (10  mg)  showed  that  this  had  no 


effect  on  recoveries.  Significant  biomethylation  has 
not  occurred  in  the  area  sampled.  (Baker-FRC) 
W8 1-06399 

IDENTIFICATION  OF  POLYHALOGENATED 
ANISOLES  AND  PHENOLS  IN  OYSTERS  COL- 
LECTED FROM  TOKYO  BAY, 

Tokyo    Metropolitan    Research    Lab.    of    Public 

Health  (Japan). 

T.  Miyazaki,  S.  Kaneko,  S.  Horii,  and  T. 

Yamagishi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology,  Vol  26,  No  5,  p  577-584,  May,  1981.  2 

Fig,  3  Tab,  17  Ref. 

Descriptors;  'Oysters,  'Organic  compounds,  *Ha- 
logenated  pesticides,  'Tokyo  Bay,  Pesticides, 
Trace  levels.  Gas  chromatography.  Mass  spec- 
trometry. Pollutant  identification. 

Polyhalogenated  anisoles  and  phenols  in  oysters 
from  Tokyo  Bay  were  identified  by  gas  chromato- 
graphy/mass  spectrometry.  The  most  likely  source 
of  these  compounds  is  pentachlorophenol,  found  at 
levels  of  2  ppb  in  the  oysters,  and  previously  used 
as  a  herbicide  in  the  rice  fields.  Compounds  quanti- 
fied were  trichloroanisole,  3  ppb;  2,4,6-tribro- 
moanisole,  4  ppb;  and  pentachloroanisole,  20  ppb 
Other  anisole  derivatives  identified  were  bromo- 
dichloro-,  chlorodibromo-,  and  tetrachloroanisole, 
Penetoles  found  in  oyster  tissue  were  dichloro- 
trichloro-,  dibromo-,  chlorodibromo-,  tetrachloro- 
and  tribromophenetole.  (Cassar-FRC) 
W8 1-06400 
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PRELIMINARY  HYDROGEOLOGIC  INVESTI- 
GATION OF  THE  MAXEY  FLATS  RADIOAC- 
TIVE WASTE  BURIAL  SITE,  FLEMING 
COUNTY,  KENTUCKY, 

Geological  Survey,  Louisville,  KY.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5E. 
W8 1-06074 


HYDROLOGIC  ASSESSMENT,  EASTERN 
COAL  PROVINCE  AREA  23,  ALABAMA, 

Geological   Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 
J.  R.  Harkins. 

Geological  Survey  Open-File  Report  80-683 
(WRI),  June,  1980.  76  p,  30  Ref,  3  Append. 

Descriptors;  'Hydrologic  aspects,  'Coal,  'Surface 
water,  'Groundwater,  Water  quality.  Watersheds, 
Geohydrology,  Land  use.  Water  use.  Observation 
wells.  Water  level.  Flow  characteristics.  Erosion, 
Sedimentation,  'Strip  mines.  Mine  drainage,  'Ala- 
bama, Eastern  coal  province.  Black  Warrior  River 
basin,  Cahabe  River  basin,  Buttahatchee  River 
basin,  Sipsey  River  basin.  Strip  mine  wastes. 

The  Eastern  Coal  Province  is  divided  into  24 
separate  hydrologic  reporting  areas.  The  division 
is  based  on  hydrologic  factors,  location,  size,  and 
mining  activity.  Hydrologic  units  (drainage  basins) 
or  parts  of  units  are  combined  to  form  each  area. 
Area  23  is  located  at  the  southern  end  of  the 
Eastern  Coal  Province,  in  the  Mobile  River  basin, 
includes  the  Warrior,  Cahaba,  and  edges  of  the 
Plateau  coal  fields  in  Alabama,  and  covers  an  area 
of  4,716  square  miles.  It  is  underlain  by  the  Coker 
and  Pottsville  Formations  and  the  pre-Pennsylva- 
nian  rocks.  The  Pottsville  Formation  contains  coal 
beds  and  is  overlain  by  the  Coker  Formation  in  the 
western  and  southern  parts  of  the  area.  The  pre- 
Pennsylvanian  rocks  crop  out  in  two  northeast- 
southwest  trending  belts  or  ridges  along  and  near 
the  eastern  boundary  where  folding  and  faulting  is 
common.  The  outcrop  of  rocks  along  the  western 
ridge  forms  the  divide  between  the  Warrior  and 
the  Cahaba  coal  fields.  Hydrologic  problems  relat- 
ing to  surface  mining  are  (1)  erosion  and  sedimen- 
tation, (2)  decline  in  ground-water  levels,  and  (3) 
degradation  of  water  quality.  Average  annual  sedi- 
ment yields  can  increase  by  four  magnitudes  in 
surface  mined  areas  from  20  tons  per  square  mile 
per   year   from  areas  not  affected  by  mining  to 
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300,000  tons  per  square  mile  per  year  from  mined 
areas.  Sediment  yields  increase  drastically  when 
vegetation  is  removed  from  the  highly  erosive  soils 
and  from  unregulated  surface  mining  operations. 
Decline  in  ground-water  levels  can  occur  in  and 
near  surface-mining  areas  when  excavation  extends 
below  the  static  water  level  in  the  aquifer.  (USGS) 
W8 1-06076 


A  PROCEDURE  FOR  PREDICTING  CONCEN- 
TRATIONS OF  DISSOLVED  SOLIDS  AND 
SULFATE  ION  IN  STREAMS  DRAINING 
AREAS  STRIP  MINED  FOR  COAL, 

Geological    Survey,    Lawrence,    KS.    Water    Re- 
sources Div. 
H.  E.  Bevans. 

Geological  Survey  Open-File  Report  80-764 
(WRI),  August,  1980.  17  p,  8  Fig,  2  Tab,  14  Ref 

Descriptors:  'Strip  mines,  'Acid  mine  drainage, 
'Water  pollution  sources,  'Water  quality,  Fore- 
casting, Dissolved  solids,  Pyrite,  Strip  mine  wastes. 
Regional  analysis.  Data  collections.  Sites,  'Kansas, 
Cherokee  County,  Crawford  County. 

Current  trends  in  increased  coal  production  neces- 
sitate the  development  of  techniques  to  appraise 
the  environmental  degradation  resulting  from  strip 
mining.  A  procedure  is  introduced  for  the  predic- 
tion of  dissolved-solids  and  sulfate-ion  concentra- 
tions in  streams  draining  strip-mined  areas.  Con- 
centrations are  a  function  of  the  percentage  of  the 
drainage  area  that  has  been  strip  mined.  These 
relationships  are  expressed  by  regression  equations 
computed  from  data  collected  in  streams  draining 
strip-mined  areas  of  Cherokee  and  Crawford 
Counties  in  southeast  Kansas.  High  correlation  co- 
efficients indicate  that  the  relationships  may  be 
useful  in  the  evaluation  of  present  or  future  strip- 
mining  operations.  (USGS) 
W8 1-06077 


SALTWATER  INTRUSION  INTO  THE  OLD 
BRIDGE  AQUIFER  IN  THE  KEYPORT-UNION 
BEACH  AREA  OF  MONMOUTH  COUNTY, 
NEW  JERSEY, 

Geological  Survey,  Trenton,  NJ.  Water  Resources 
Div. 

F.  L.  Schaefer,  and  R.  L.  Walker. 
Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price:  $2.75.  Geological  Survey 
Water-supply  Paper  2184,   1981.  21  p,   10  Fig,   1 
Tab,  12  Ref 

Descriptors;  'Saline  water  intrusion,  'Aquifers, 
'Groundwater,  'Potentiometric  level,  Chlorides, 
Water  pollution  sources.  Groundwater  movement. 
Wells,  Water  quality.  Water  sampling.  Water  level. 
Pumping,  Selective  withdrawal.  Hydraulic  gradi- 
ent. Groundwater  recharge.  Coastal  Plains,  'New 
Jersey,   Monmouth  County,   Old   Bridge  aquifer. 

Lateral  saltwater  intrusion  is  occurring  in  a  part  of 
the  Old  Bridge  aquifer  in  Keyport  and  Union 
Beach  Boroughs  in  Monmouth  County,  N.J.  Prior 
to  1970,  chloride  concentration  in  the  aquifer 
ranged  from  5  to  20  milligrams  per  liter.  In  1970, 
water  samples  from  wells  in  Keyport  and  Union 
Beach  began  to  show  abnormal  increases  in  con- 
centration. Data  show  chloride  as  high  as  110 
milligrams  per  liter  in  Keyport  Borough  wells  m 

1976  and  660  milligrams  per  liter  in  Union  Beach 
Borough  wells  in  1977.  The  wells  affected  were  in 
near-coastal  areas  of  Keyport  and  Union  Beach.  A 
map  of  the  potentiometric  (water  level)  surface  for 
part  of  the  Old  Bridge  aquifer  was  constructed 
from  water-level  measurements  made  in  31  wells  in 
January  1977.  This  map  shows  a  cone  of  depres- 
sion centered  in  Hazlet  Township,  Monmouth 
County.  The  evidence  indicates  that  saline  ground 
water  is  moving  from  the  submerged  outcrop  of 
the  aquifer  towards  the  center  of  the  cone  located 
in  Hazlet  Township.  The  rate  of  ground-water 
flow  in  the  area  of  Keyport  and  Union  Beach  in 

1977  was  estimated  to  be  about  400  feet  per  year. 
Total  annual  withdrawals  from  the  aquifer  near 
Keyport  and  Union  Beach  increased  from  3.9  to  80 
million  gallons  per  day  from  1957  to  1976  During 
the  same  period,  water  levels  in  Hazlet  Township 
declined  from  10  feet  below  sea  level  to  45  feet 
below  sea  level.  (USGS) 

W8 1-06087 
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EFFECTS  OF  COAL  FLY-ASH  DISPOSAL  ON 
WATER  QUALITY  IN  AND  AROUND  THE  IN- 
DIANA DUNES  NATIONAL  LAKESHORE,  IN- 
DIANA, 

Geological  Survey,   Indianapolis.   IN.   Water  Re- 
sources Div. 
For   primary   bibliographic   entry   see   Field   5D. 

W8 1-06088 


THE  QUALITY  OF  WATER  DISCHARGING 
FROM  THE  NEW  RIVER  AND  CLEAR  FORK 
BASINS,  TENNESSEE, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div 

R.  S.  Parker,  and  W.  P.  Carey. 
Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  AD-A103576, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-37.  August.  1980.  52  p.  25  Fig.  9  Tab.  13  Ref 

Descriptors:  'Water  quality.  *Coal  mines.  Data 
collections.  Geology.  Suspended  sediment.  'Sedi- 
ment discharge.  Turbidity,  Sulfates.  Temperature. 
Dissolved  solids.  Hydrogen  ion  concentration, 
Trace  metals,  'Tennessee,  'New  River  basin. 
Clear  Fork  basin,  Cumberland  Plateau. 

Water  discharging  from  the  heavily  mined  New 
River  basin  is  characterized  by  neutral  pH,  low 
dissolved  solids  (less  than  300  milligrams  per  liter) 
and  high  concentrations  of  suspended  sediment. 
Approximately  590.000  tons  of  suspended  sediment 
were  discharged  from  the  New  River  basin  in 
1977,  as  compared  to  an  estimated  20,000  tons  from 
the  relatively  unmined  Clear  Fork  basin.  More 
than  90  percent  of  the  suspended  sediment  is  silt 
and  clay.  In  association  with  these  fine-grained 
suspended  sediments  are  sorbed  trace  metals.  In 
1977  the  New  River  basin  discharged  an  estimated 
17,000  tons  of  suspended  iron  while  Clear  Fork 
only  discharged  an  estimated  600  tons.  Suspended- 
sediment  concentration  was  found  to  be  highly 
correlated  with  both  suspended  and  total  trace- 
metal  concentrations.  This  correlation  coupled 
with  the  nearly  neutral  pH  of  water  indicates  that 
trace  metals  are  transported  primarily  in  the  sus- 
pended phase.  The  most  promising  indicator  of  the 
presence  of  coal  mining  was  found  to  be  dissolved 
sulfate.  All  unmined  basins,  sampled  in  this  study, 
showed  dissolved-sulfate  concentrations  less  than 
20  milligrams  per  liter,  whereas  all  mined  basins 
had  dissolved-sulfate  concentrations  in  excess  of  20 
milligrams  per  liter  regardless  of  basin  size  or 
discharge  (USGS) 
W8 1-06091 


WASTE-ASSIMILATION  CAPACITY  OF  THE 
ARKANSAS  RIVER  IN  PUEBLO  COUNTY, 
COLORADO,  AS  IT  RELATES  TO  WATER- 
QUALITY  GUIDELINES  AND  STREAM  CLAS- 
SIFICATION, 

Geological  Survey,  Lakewood.  CO.  Water  Re- 
sources Div. 

D.  Cain.  D.  Baldridge.  and  P.  Edelmann. 
Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-227340, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
80-82,  1980.  104  p.  38  Fig.  22  Tab,  31  Ref. 

Descriptors:  *Waste-assimulative  capacity,  'Water 
quality.  'Water  pollution  control.  'Model  studies. 
Simulation  analysis.  Wastewater  treatment. 
Streams.  Data  collections.  Ammonia.  Dissolved 
oxygen.  Nutrients.  Traveltime.  'Colorado.  Pueblo 
County.  Arkansas  River.  Reaeration  rate. 

The  waste-assimulation  capacity  of  a  42-mile  reach 
of  the  Arkansas  River  in  Pueblo  County.  Colo  . 
was  e\  aluated  using  a  one-dimensional  steady-state 
water-quality  model.  The  model  is  capable  of  accu- 
rately predicting  concentrations  of  carbonaceous 
biochemical  oxygen  demand,  total  ammonia,  total 
nitrate  and  dissolved  oxygen:  predicted  concentra- 
tions of  total  organic  nitrogen  and  total  nitrite  are 
less  accurate  Simulation  capability  for  nonionized 
ammonia  was  provided  by  defining  its  relationship 
to  total  ammonia.  The  model  was  used  to  simulate 
the  uater-qualit\  effects  of  63  combinations  of 
wastewater  treatment  at   the  Pueblo  Wastewater 


Treatment  Plant  and  CF  and  I  Steel  Corporation 
The  mixing  zone  of  the  effluent  from  the  Pueblo 
Wastewater  Treatment  Plant  with  the  Arkansas 
River  was  determined  to  be  2.7  miles  in  length 
during  the  study.  (USGS) 
W8 1-06093 


TIME  OF  TRAVEL  OF  SOLUTES  IN  SELECT- 
ED REACHES  OF  OHIO  STREAMS,  1973  AND 

1975, 

Geological    Survey,   Columbus.   OH.    Water   Re- 
sources Div. 
A.  O.  Westfall. 

Available  from  the  National  Technical  Information 
Service.  Springfield,  VA  22161  as  PB81-230393, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
77-116.  October,  1977.  60  p,  7  Fig,  22  Tab,  5  Ref. 

Descriptors:  'Streamflow,  'Flow  characteristics, 
'Dye  releases,  'Traveltime,  Tracking  techniques. 
Flow  rates,  Discharge  measurement.  Pollutants. 
Water  quality.  Chemical  analysis.  Data  collections, 
Sampling,  Streams,  'Ohio. 

The  basic  field  data  for  time-of-travel  meas- 
urements on  six  streams  in  Ohio  are  presented.  In 
general,  additional  data  on  stream  cross  sections, 
tributary  infiows,  and  chemical  analyses  for  main- 
stream and  tributary  fiows  are  given.  Insufficient 
data  were  obtained  to  establish  time-distance  or 
time-discharge  relationships.  (USGS) 
W8 1 -06095 


BACTERIOLOGICAL  GROUND  WATER 
QUALITY  CHARACTERISTICS  OF  THE 
WALNUT  GULCH  EXPERIMENTAL  WATER- 
SHED, 

Arizona  Game  and  Fish  Dept.,  Phoenix. 
K.  S.  Hanks,  D.  E.  Wallace,  and  H.  A  Schreiber. 
Science  and  Education  Administration,  Conserva- 
tion Research  Report  Number  28,  July,  1981.  15  p, 
17Fig,  3Tab,  32Rer 

Descriptors:  'Ephemeral  streams,  'Watersheds, 
'Groundwater  pollution.  'Coliforms,  'Bacteria, 
Streptococcus,  Nonpoint  pollution  sources.  Storm 
runoff.  Land  use,  Rangeland,  Southwestern  U.S. 

Transmission  losses  from  ephemeral  channels  are  a 
major  ground  water  recharge  mechanism  in  south- 
western rangelands.  Wells  located  near  large 
ephemeral  streams  in  the  Walnut  Gulch  Experi- 
mental Watershed  in  Arizona  were  sampled  to 
determine  the  infiuence  of  recharging  storm  runoff 
on  ground  water  quality.  The  wells  reacted  in  a 
cyclic  pattern  with  fecal  coliform  to  fecal  strepto- 
cocci ratios  ranging  from  extremely  low  values 
prior  to  storm  runoff  (0.003)  to  high  values  (6.60) 
immediately  after  runoff  events.  The  wells  then 
quickly  returned  to  the  original  low  bacteria 
counts.  This  indicates  a  highly  porous  subsurface 
material  which  allows  pollutants  to  travel  long 
distances  in  extremely  short  time  intervals.  Thus,  a 
potential  exists  for  polluting  vast  quantities  of 
ground  water  in  alluvium  filled  basins  in  the  South- 
west. Ephemeral  channels  allow  a  buildup  of 
manure,  bacteria,  and  other  pollutants  on  the  soil 
surface  and  also  at  shallow  depths.  This  accumula- 
tion increases  until  a  runoff-producing  storm  of 
sufficient  size  carries  it  downslope,  with  a  portion 
of  it  eventually  infiltrating  to  ground  water.  Land 
usage  practices  contribute  to  the  ground  water 
pollution.  (Moore-SRC) 
W81-06127 


SEWAGE  SLUDGE  VIRAL  AND  PATHOGENIC 
AGENTS  IN  SOIL-PLANT-ANIMAL  SYSTEMS, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 
W81-06131 


REACTION  PRODUCTS  FROM  THE  CHLOR- 
INATION  OF  SEAW  ATER, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence. Miami.  FL 

J  H.  Carpenter.  C.  A.  Smith,  and  R  J  Zika 
Available  from  the  National  Technical  Information 
Service.   Springfield.   VA   22161   as  PB81-1 72280. 


Price  codes:  A04  in  paper  copy.  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S4-8I-0I0,  May,  1981.  4  p,  4  Fig,  8 
Ref. 

Descriptors:  'Seawater,  'Chlorination, 

'Wastewater  treatment,  Halogenated  compounds, 
Wastewater,  Water  pollution,  Estuarine  environ- 
ment. Effluents,  Bromine,  Oxidants,  Coastal 
waters. 

Measurement  of  the  residual  oxidants  in  the  waters 
discharged  from  wastewater  treatment  plants  and 
electricity  generating  plants  has  become  important 
for  assessment  of  environmental  impact.  The 
wastewater  collection  systems  of  many  coastal 
communities  contain  some  seawater  as  a  result  of 
infiltration  with  brackish  groundwater,  and  chlo- 
rine added  as  a  disinfectant  during  treatment  reacts 
with  the  seawater  constituents  during  treatment 
and  in  the  receiving  water.  Some  analytical  meth- 
ods underestimate  the  residual  oxidants  in  chlorin- 
ated seawater  by  as  much  as  70%  depending  upon 
the  detail  of  the  procedures.  The  chlorination  of 
seawater  in  the  presence  of  light  produces  substan- 
tial quantities  of  bromate  ions  which  can  influence 
standard  analytical  procedures  and  represents  an 
unknown  factor  in  estuarine  and  coastal  waters. 
The  toxicity  of  bromate  ion  and  the  possibility  of 
bromate  as  a  persistent  source  of  brominated  com- 
pounds in  coastal  waters  needs  to  be  determined. 
The  copper  complexing  capacity  of  Biscayne  Bay, 
Florida  was  found  to  be  substantially  reduced  with 
the  addition  of  chlorine.  Laboratory  chlorination 
of  water  from  the  intake  of  the  Port  Everglades, 
Florida  power  plant  produces  bromoform  levels 
comparable  to  those  found  in  the  plant  discharge 
Chloroform  extracts  of  chlorinated  Biscayne  Bay 
water  are  found  to  contain  halogenated  com- 
pounds which  are  new  and  different,  and  which 
pose  unusual  analytical  problems.  (Moore-SRC) 
W8 1-06 134 


AQUATIC  IMPACTS  OF  DEICING  SALTS  IN 
THE  CENTRAL  SIERRA  NEVADA  MOUN- 
TAINS, CALIFORNIA, 

Ch2M/Hill,  Inc.,  San  Francisco,  CA. 

For  primary  bibliographic  entry  see  Field  2H. 

W8 1-06 179 


CELLS-IN-SERIES  SIMULATION  OF  RIVER- 
INE TRANSPORT, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  6A. 

W81-06198 


ACID     PRECIPITATION:     CRUCIAL     QUES- 
TIONS STILL  REMAIN  UNANSWERED, 

For  primary  bibliographic  entry  see  Field  5C. 

W8 1-06228 


ENRICHMENT  OF  SULPHATE  IN  MARITIME 
AEROSOLS, 

Atomic  Energy  Research  Establishment,  Harwell 

(England). 

J  A.  Garland. 

Atmospheric  Environment.  Vol   15,  No  5,  p  787- 

791,  May,  1981.  1  Fig,  4  Tab,  II  Ref. 

Descriptors:     'Sulfates.     'Marine     environment. 
Seawater.   Sodium.   Sprays.   'Aerosols.   Pollution 


Seawater  was  collected  from  the  Dorset  coast  and 
subjected  within  two  or  thr^e  days  to  analysis  of 
the  content  of  sulfate  ions,  relative  to  sodium.  The 
results  for  sea  water  freshly  labeled  with  35S- 
sulfate  ion  and  for  sea  water  labeled  several  days 
previously  indicated  that  there  was  no  evidence  for 
a  further  enhancement  of  transfer  of  35S  to  the 
aerosol  from  sea  water  which  had  been  stored,  and 
the  best  estimate  of  the  mean  enrichment  ratio  was 
therefore  obtained  by  bulking  the  data  from  the 
separate  experiments.  An  enrichment  of  sulfate  rel- 
ative to  sodium  of  only  10  to  30%  was  noted  over 
a  wide  range  of  particle  sizes.  The  experiments 
were  designed  to  simulate  the  process  of  spray 
production  at  sea  in  only  a  semi-quantitative  fash- 
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ion.  The  bubbles  were  unlikely  to  have  the  size 
distribution  occurring  at  sea,  and  consequently  the 
size  distribution  of  the  resulting  particles  may  be 
unrepresentative.  However,  a  wide  range  of  parti- 
cle size  was  present  in  the  experiments,  and  there 
was  no  consistent  indication  of  a  variation  of  en- 
richment ratio  for  sulfate  with  particle  size.  It 
seems  unlikely  that  enrichment  of  sulfate  at  sea  in 
sea  spray  could  differ  much  from  the  range  of  1.1 
to  1.3  observed  in  these  experiments.  It  is  suggest- 
ed that  the  usual  method  for  calculating  the  sea 
spray  contribution  to  sulfate  measured  in  air  and 
rain  samples  results  in  a  small  underestimation. 
(Baker-FRC) 
W8 1-06230 


ENHANCED  OIL-RECOVERY  AND  ITS  ENVI- 
RONMENTAL AND  ECONOMIC  IMPLICA- 
TIONS IN  THE  UNITED  STATES, 

Campbell  Co.,  Inc.,  Los  Angeles,  CA. 

D.  A.  Campbell. 

Environmental  Conservation,  Vol  8,  No  1,  p  5-18, 

Spring,  1981.  3  Fig,  3  Tab,  25  Ref 

Descriptors:  'Groundwater  pollution,  *Oil  recov- 
ery, •Chemical  treatment.  Oil  industry,  Microor- 
ganisms, Drinking  water,  Water  pollution  sources. 
Oil  pollution. 

Enhanced  oil-recovery  processes  are  described, 
and  their  impacts  on  water  and  air  pollution  are 
discussed.  Methods  include  thermal  processes  such 
as  steam  injection,  miscible  and  semi-miscible  proc- 
esses, chemical  processes,  and  microbiological 
processes.  These  processes  have  fewer  environ- 
mental side-effects  than  synthetic  fuel  production, 
but  chemical  processes  do  threaten  groundwater 
quality.  Chemicals  injected  into  deep  oil  reservoirs 
may  migrate,  and  there  is  danger  of  contamination 
from  polymers,  alkalines,  and  inicellar  polymers. 
Another  problem  associated  with  these  processes  is 
increased  consumption  of  water,  which  may  affect 
the  biology  of  an  area.  For  example,  drawing- 
down  water  on  the  coastal  plains  could  increase 
saltwater  intrusion  or  alter  wetland  communities. 
Enhanced  oil-recovery  processes  could  involve 
two-thirds  of  all  oil  already  identified  in  the  US 
and  assumed  to  be  unrecoverable  by  primary  or 
secondary  means.  More  research  is  needed  to  de- 
velop safeguards  to  ensure  that  drinking  water  is 
not  contaminated  by  chemical  processes.  (Small- 
FRC) 
W8 1-06245 


Konstanz  Univ.  (Germany,  F.R.).  Dept.  of  Biol- 
ogy- 

A.  Geller. 

Archives  of  Environmental  Contamination  and 
Toxicology,  Vol  9,  No  3,  p  289-305,  May,  1980.  6 
Fig,  5  Tab,  37  Ref. 

Descriptors;  'Atrazine,  'Microbial  degradation, 
♦Herbicides,  *Fate  of  pollutants.  Degradation, 
Bacteria,  Nutrients,  Metabolites,  Degradation 
products,  Biodegradation,  Path  of  pollutants,  De- 
composition. 

Atrazine,  2-chloro-4-(ethylamino)-6-(isopropyIa- 
mino)-s-triazine,  a  relatively  persistent  herbicide, 
degrades  primarily  by  physiochemical  means 
rather  than  by  microbial  degradation.  C-14  ring 
labeled  atrazine  incubated  in  sterile  0.02M  phos- 
phate buffer  and  mineral  salt  medium,  pH  7.2, 
formed  0.6%  Cl-deethyl-  and  0.1%  Cl-deisopro- 
pyl  atrazine  after  two  weeks.  Degradation  prod- 
ucts produced  over  a  three  month  period  are  de- 
scribed in  detail.  Bacterial  degradation  was  strong- 
ly influenced  by  nutrient  supply,  but  not  by  origin 
of  bacteria  (from  soil,  waters,  and  activated 
sludges).  Of  33  mixed  populations  of  bacteria,  31 
converted  atrazine  into  unidentified  compounds. 
High  nutrient  levels  produced  a  constant  level  of 
17-57%  metabolites  after  one  or  two  weeks;  low 
nutrient  levels,  7-57%  after  one  week.  During  the 
second  week  of  incubation,  metabolite  levels 
dropped  and  atrazine  levels  increased  correspond- 
ingly, indicating  a  bound  state  simulating  biodegra- 
dation. Levels  of  dealkylated  metabolites  were  sim- 
ilar in  both  sterile  solutions  and  bacterial  cultures. 
(Cassar-FRC) 
W81-06258 


FLUXES  OF  ARSENIC,  LEAD,  ZINC,  AND 
CADMIUM  TO  GREEN  BAY  AND  LAKE 
MICHIGAN  SEDIMENTS, 

Wisconsin  Univ.,  Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06280 


HEAVY-METAL     POLLUTION     OF     LAKES 
MICHIGAN,  ERIE,  AND  ONTARIO, 

Moscow  State  Univ.  (USSR). 

For  primary  bibliographic  entry  see  Field  2H. 

W81-06283 


SNOW  AND  ICE  CONTROL  AND  THE  TRANS- 
PORT ENVIRONMENT, 

Toronto  Univ.  (Ontario). 

P.  H.  Jones. 

Environmental  Conservation,  Vol  8,  No  I,  p  33-38, 

Spring,  1981.  3  Fig,  20  Ref 

Descriptors:  *Deicers,  'Highway  icing,  'Salts,  En- 
vironmental effects.  Ice  formation.  Ice,  Highways, 
Sodium  chloride.  Calcium  chloride,  Verglimit, 
Corrosion,  Groundwater  pollution,  Canada. 

Procedures  for  maintaining  ice-free  roads  in  the 
winter  are  discussed,  with  emphasis  on  the  use  of 
salt  and  its  effects  on  the  environment.  Common 
salt  or  NaCl  is  most  generally  used,  but  calcium 
chloride  (CaC12)  and  the  defroster  Verglimit  can 
also  be  used.  While  all  three  chemicals  can  reduce 
the  hazard  on  freezing  roads,  they  pose  environ- 
mental problems  as  possible  ground  and  surface 
water  hazards  to  humans.  Also,  they  are  corrosive 
to  vegetation  and  highways.  Verglimit  is  a  multi- 
chemical  defroster  which  is  included  in  the  top 
course  of  an  asphalt  surface  and  releases  a  continu- 
ous CaC12  brine.  It  can  control  ice  formation  even 
at  very  low  temperatures.  Disadvantages  include 
its  high  cost  and  the  lack  of  experience  with  the 
defroster  and  its  application  in  Canada.  Verglimit 
could  be  used  on  highly  hazardous  sections  of 
highway  which  would  reduce  general  maintenance 
cost.  This  solution  should  also  reduce  corrosion 
and  excess  salt  in  the  environment.  (Small-FRC) 
W8 1-06247 


STUDIES  ON  THE  DEGRADATION  OF  ATRA- 
ZINE BY  BACfERIAL  COMMUNITIES  EN- 
RICHED FROM  VARIOUS  BIOTOPES, 


A  DIFFUSION  EXCHANGE  MODEL  FOR 
SOLUTE  MOVEMENT  IN  FISSURED  POROUS 
ROCK, 

Institute    of    Geological     Sciences,    Wallingford 

(England). 

J.  A  Barker,  and  S.  S.  D.  Foster. 

Quarterly  Journal   of  Engineering  Geology,   Vol 

14,  No  1,  p  17-24,  1981.  7  Fig,  18  Ref 

Descriptors:  'Solute  transport,  'Groundwater 
movement,  'Model  studies.  Diffusion  coefficient. 
Chalk,  Mathematical  models.  Porosity,  Porous 
media,  'Path  of  pollutants.  Tracers. 

A  mathematical  model  was  developed  to  gain  a 
detailed  insight  into  the  behavior  of  a  diffusion 
exchange  mechanism  for  solute  transport  in  fis- 
sured porous  media  and  to  establish  the  extent  to 
which  the  'chromatographic'  equilibrium  approxi- 
mation was  valid.  The  model  was  further  devel- 
oped to  aid  in  the  interpretation  of  tritium,  nitrate, 
and  other  solute  profiles  of  pore  waters  from  the 
Chalk's  unsaturated  zone.  The  model  detailed 
solute  movement  in  an  idealized,  fissured,  porous 
medium,  involving  diffusion  exchange  between 
mobile  fissure  water  and  immobile  pore-water,  for 
a  range  of  values  of  various  input  parameters.  The 
results  of  the  model,  applied  to  such  carbonate 
aquifers  as  the  Chalk,  indicate  that  once  solutes 
(pollutants)  enter  the  Chalk  matrix  by  some  mecha- 
nism, it  would  take  a  very  long  time  for  them  to  be 
completely  eluted  out.  Conversely,  newly-intro- 
duced pollutants  in  the  fissure  water  may  not  be 
significantly  attenuated,  in  their  horizontal  move- 
ment, by  the  diffusion  exchange  mechanism.  More- 
over, from  tracer  experimentation  using  water- 
soluble,  non-reactive  salts  to  evaluate  groundwater 
dispersion   coefficients,    results   will    probably    be 
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produced  that  will  vary  with  the  local  hydraulic 
gradient,  as  this  will  control  fissure-fiow  velocity 
and  in  turn  the  extent  to  which  diffusion  exchange 
with  the  matrix  will  occur.  (Baker-FRC) 
W81-06315 


PROCESSING  WASTEWATER  FROM  TWO 
MECHANIZED  SALMON  CANNERIES, 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

F.  E.  Stone,  H.  J.  Barnett,  P.  J.  Hunter,  G.  C. 

Roberts,  and  R.  W.  Nelson. 

Marine  Fisheries  Review,  Vol  43,  No  1,  p  21-25, 

January,  1981.  5  Fig,  3  Tab. 

Descriptors:  'Canneries,  'Salmon,  Fish,  Industrial 
effluents.  Effluents,  Industrial  plants.  Industrial 
wastes.  Water  quality. 

Intraday  and  daily  variations  in  the  composition  of 
wastewater  from  two  West  Coast  mechanized 
salmon  canneries  were  measured  and  compared. 
Relationships  between  the  amount  of  processing 
waste  discharged,  daily  production,  water  used, 
and  the  biological  oxygen  demand,  total  suspended 
solids,  and  oil  and  grease  concentrations  of  the 
wastewater  were  determined.  Long-term  average 
and  daily  maximum  discharges  expected  at  each 
level  of  production  were  calculated  and  compared 
with  the  EPA  recommended  guidelines.  Both  can- 
neries used  water  more  efficiently  as  production 
increased.  The  composition  of  the  untreated 
wastewater  from  both  canneries  was  very  similar. 
The  concentration  of  waste  in  the  samples  from 
both  canneries  followed  similar  distribution  curves 
at  all  levels  of  daily  water  use  and  production 
investigated.  Both  canneries  discharged  less 
BOD5,  TSS  and  oil  and  grease  per  unit  of  produc- 
tion on  high-production  than  on  low-production 
days.  Both  canneries  complied  with  EPA  recom- 
mended effluent  limitations  more  frequently  as 
daily  production  increased.  (Baker-FRC) 
W81-06325 


MERCURY  ACCUMULATION  IN  FISH  AND 
INVERTEBRATES  OF  THE  NORTH  FORK 
HOLSTON  RIVER,  VIRGINIA  AND  TENNES- 
SEE, 

Oak  Ridge  National  Lab.,  TN. 

S.  G.  Hildebrand,  R.  H.  Strand,  and  J.  W. 

Huckabee. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

393-400,  July/September,   1980.  4  Fig,  6  Tab,  48 

Ref 

Descriptors:  'Mercury,  'Fish,  Accumulation, 
Rivers,  'North  Fork  Holston  River,  Tennessee, 
Virginia,  Invertebrates,  Monitoring,  Industrial 
wastes,  Chemical  industry.  Industrial  plants. 

Fish  and  benthic  invertebrates  were  collected  at 
four  stations  in  August  of  1974  and  at  seven  sta- 
tions in  August  of  1975  from  the  North  Fork  of  the 
Holston  River,  above  and  below  a  currently  inac- 
tive chlor-alkali  plant.  Total  mercury  concentra- 
tion in  fish  and  benthic  invertebrates  decreased 
with  the  distance  below  the  plant.  Significant 
linear  regressions  of  total  mercury  concentration 
on  fish  weight  were  noted  for  some,  but  not  all, 
samples  examined.  Mercury  in  the  methyl  form 
comprised  91.7%  of  total  mercury  in  the  fish  ana- 
lyzed, while  about  50%  of  the  mercury  in  inverte- 
brates was  methylmercury.  Multiple  regression 
analysis  indicated  that  96.4%  of  the  variance  in 
total  mercury  concentration  in  rock  bass  and 
80.5%  in  hog  suckers  was  accounted  for  by  mer- 
cury in  water,  sediment,  and  benthic  invertebrates. 
Independent  variables  accounted  for  97.4%  of  the 
variance  in  total  mercury  concentration  in  benthic 
invertebrates.  (Baker-FRC) 
W81-06326 


TRACING   FLOCCULENT  INDUSTRIAL  AND 

DOMESTIC  SEWAGE  TRANSPORT  ON  SAN 

PEDRO    SHELF,    SOUTHERN    CALIFORNIA, 

BY    NITROGEN    AND    SULPHUR    ISOTOPE 

RATIOS, 

California  Univ.,  Los  Angeles.  Inst,  of  Geophysics 

and  Planetary  Physics. 

R.  E.  Sweeney,  and  I.  R.  Kaplan. 
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Marine  Environmental  Research,  Vol  3,  No  3,  p 
215-224.  July,  1980.  4  Fig,  3  Tab,  16  Ref. 

Descriptors:  •Flocculation,  •Outfall  sewers,  'Iso- 
tope studies.  Wastewater  treatment.  Water  pollu- 
tion sources,  'Wastewater  outfall.  Nitrogen, 
Sulfur,  Calcium  carbonate.  San  Pedro  Shelf.  •Cali- 
fornia. 

Studies  were  conducted  to  determine  whether 
flocculent  material  found  in  shallow  rocky  areas 
near  a  domestic  and  industrial  sewage  outfall  was 
of  sewage  origin.  Domestic  and  industrial  sewage 
is  discharged  at  a  depth  of  60  m  on  the  San  Pedro 
Shelf  in  Southern  California.  If  the  flocculent  ma- 
terial found  in  the  area  was  of  sewage  origin,  it 
could  have  a  detrimental  effect  on  the  growth  of 
brown  algae  or  filter-feeding  benthic  fauna.  Sixteen 
samples  of  fiocculent  material  were  collected 
across  the  shelf,  and  the  15N/14N  ratio  was  deter- 
mined. Analyses  of  the  contents  of  calcium  carbon- 
ate, organic  carbon,  nitrogen,  and  sulfur  and  the 
34S/32S  ratio  were  performed.  Flocculent  material 
was  found  at  depths  of  7,  13,  and  20  m.  Organic 
nitrogen  at  20  m  was  predominantly  of  sewage 
origin,  and  at  7  m  it  was  predominantly  or  marine 
origin.  Organic  nitrogen  at  13  m  and  within  3  km 
of  the  outfall  was  predominantly  of  sewage  origin. 
When  the  flocculent  material  contained  the  stable 
isotopic  composition  of  sulfur,  it  indicated  that  the 
effluent  particles  contained  metabolic  sulfur  from 
seawater  as  well  as  bacterially  produced  mineral 
sulfide.  (Small-FRC) 
W81-06332 


OCCURRENCE  AND  PREDICTION  OF  ACID 
DRAINAGES, 

South  Carolina  Univ.,  Columbia.  Dept.  of  Geolo- 
gy- 

F.  T.  Caruccio,  G.  Geidel,  and  M.  Pelletier. 
Journal  of  the  Energy  Division,  Proceedings  of  the 
American  Society  of  Civil  Engineers,  Vol  107,  No 
EYl,  p  167-178,  May,  1981.  4  Fig,  3  Tab,  10  Ref. 

Descriptors:  *Acid  mine  drainage,  *Acid  rain, 
•Leachates,  •Carbonate  rocks,  'Runoff,  Mine 
drainage.  Acid  streams,  Leaching,  Calcium  car- 
bonate, Sulfur,  Magnesium  carbonate.  Weathering, 
Simulated  rainfall,  Rocks,  Rock  properties.  Neu- 
tralization, Calcareous  soils,  Minerals. 

The  capability  of  rock  to  produce  acid  leachate 
depends  on  both  its  sulfur  and  calcareous  material 
content.  These  two  components  were  considered 
along  with  leaching  tests  to  evaluate  the  produc- 
tion of  acid  or  alkaline  leachate  by  a  stratum. 
Calcareous  material  in  rock  samples  served  to  in- 
hibit pyrite  oxidation  and  neutralize  acidity  pro- 
duced. Samples  with  critical  sulfur-calcareous  ma- 
terial constituents  generated  acid  after  leaching  for 
prolonged  periods  with  an  acid  solution.  When 
leachate  characteristics  were  plotted  against  sulfur 
and  calcareous  material  content,  a  clustering  of 
samples  in  two  distinct  groups  occurred.  Samples 
with  a  neutralizing  potential  of  more  than  15  mg  of 
calcium  carbonate  equivalent/g  and  sulfur  levels  of 
less  than  0.5%  usually  produced  alkaline  leachates, 
whereas  samples  with  NP  values  of  less  than  2  mg 
of  calcium  carbonate  equivalent/g  and  sulfur  levels 
over  1.5%  generally  produced  acidic  leachates. 
When  critical  calcareous  material-sulfur  ratios 
occur,  valid  predictions  of  leachate  properties  are 
not  always  possible.  During  hot  acid  digestion, 
minerals  other  than  calcium  and  magnesium  car- 
bonate are  degraded  and  may  appear  in  the  NP 
column.  A  cold  acid  digestion  method  is  presented 
which  relates  empirically  derived  weathering 
trends  to  whole  rock  studies  to  predict  potential 
leachate  quality.  Simulated  acid  rain  had  little 
effect  on  the  acceleration  of  acid  production  from 
the  samples.  (Geiger-FRC) 
W8 1-06336 


STABILITY     OF     SIMIAN     ROTAVIRUS     IN 
FRESH  AND  ESTUARINE  WATER, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Depi   of 

Virology  and  Epidemiology. 

C.  J.  Hurst,  and  C.  P.  Gerba. 

Applied  and  Environmental  Microbiology,  Vol  39. 

No  1.  p  1-5,  January.  1980.  2  Fig.  18  Ref. 


Descriptors:  •Viruses,  •Natural  waters,  Estuarine 
environment.  Coasts,  Poliovirus,  Echovirus,  Cox- 
sackievirus, Rotavirus,  Water  pollution.  Seasonal 
variation.  Human  diseases.  Enteroviruses, 
Wastewater  treatment  facilities.  Wastewater  out- 
falls. Effluents. 

The  objective  of  this  study  was  to  determine 
whether  rotaviruses  were  able  to  survive  long 
enough  in  surface  waters  to  pose  a  public  health 
problem  if  they  escape  inactivation  during  the 
sewage  treatment  process  and  are  discharged  into 
effluent  receiving  waters.  The  rates  of  inactivation 
of  poliovirus  I.  echovirus  7,  coxsachievirus  B3, 
and  simian  rotavirus  SAll  were  compared  in  pol- 
luted and  nonpolluted  fresh  and  estuarine  water 
samples.  The  study  was  done  in  two  parts,  compar- 
ing virus  survival  in  samples  taken  I  year  apart 
from  the  same  site.  The  survival  studies  were  per- 
formed at  20  degrees  C  and  at  the  natural  pH  of 
the  water  samples.  In  the  first  part  of  the  study,  the 
time  required  for  a  3-log-lO  reduction  in  the  initial 
virus  titers  was  2  to  3  days  in  the  estuarine  water 
samples,  and  varied  from  3  to  more  than  14  days  in 
the  freshwater  samples.  In  the  second  part  of  the 
study  no  clear  distinction  was  found  between  sur- 
vival of  viruses  in  freshwater  samples  and  survival 
in  estuarine  water  samples.  The  time  required  for  a 
3-log-IO  reduction  in  the  initial  virus  titers  in  the 
second  part  of  the  study  varied  from  12  to  more 
than  14  days.  This  indicates  that  there  is  a  nonsea- 
sonal  change  in  factors  in  the  water  which  influ- 
ence virus  survival.  SAll  survival  time  was  well 
within  the  range  exhibited  by  the  enteroviruses, 
indicating  that  it  also  is  environmentally  stable  in 
natural  waters.  (Baker-FRC) 
W8 1-06346 


THE  HYDROGEOCHEMISTRY  OF  THE  JU- 
RASSIC LIMESTONES  IN  GLOUCHESTER- 
SHIRE,  ENGLAND, 

Thames  Water  Authority,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
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EXPERIMENTAL  INSIGHT  OF  TRACE 
METAL  ENVIRONMENTAL  POLLUTION 
PROBLEMS  IN  MUSSEL  FARMING, 

Universiti  Sains  Malaysia,  Penang.  School  of  Bio- 
logical Sciences. 

P.  M.  Sivalingam.  and  B.  Bhaskaran. 
Aquaculture,  Vol  20,  No  3,  p  291-303,  July,  1980.  2 
Fig,  3  Tab,  29  Ref 

Descriptors:  'Trace  metals,  'Mussels,  •Aquacul- 
ture, •Absorption,  'Pollutant  identification,  Mol- 
lusks.  On-site  investigations.  Coastal  waters.  Pollu- 
tion load.  Sublethal  effects.  Toxicity,  Shellfish,  Ac- 
cumulation. Cultures,  Biochemistry,  Physiological 
ecology. 

Trace  metals  pollution  in  mussel  farming  was  in- 
vestigated and  three  surveys  were  conducted.  A 
survey  of  nine  trace  metals  in  coastal  waters  of  12 
stations  in  Malaysia  revealed  low  concentrations  of 
most  elements.  Chromium  and  nickel  concentra- 
tions ranged  from  trace  level  to  35  ppm  and  2.07 
ppm,  respectively.  These  were  the  highest  concen- 
trations observed,  and  are  slightly  above  the  na- 
tionally established  upper  limits.  Investigations  of 
tissue  ion  accumulation  in  mussels  were  conducted 
at  an  experimental  culture  farm.  Short-term  stress 
studies  over  a  48  hour  test  period  with  trace  metal 
concentrations  ranging  from  10  to  300  ppm  indicat- 
ed the  patterns  of  biodeposition  for  cadmium, 
chromium,  cobalt,  lead,  manganese,  and  zinc  to  be 
closely  related,  even  though  their  toxicity  levels 
varied.  Results  suggest  that  the  mussel  may  be 
useful  as  a  bioindicator  for  cadmium,  cobalt,  chro- 
mium, copper,  nickel  and  lead  contamination,  but 
not  for  iron,  manganese  or  zinc,  elements  for 
which  a  low  bioaccumulation  factor  was  exhibited. 
(Titus-FRC) 
W8 1-06353 


ALUMINUM  IN  GROUNDWATER:  POSSIBLE 
SOLUTION  EQUILIBRIA, 

Uppsala  Univ.  (Sweden).  Div.  of  Hydrology. 
E.  Eriksson 

Nordic  Hydrology.  Vol  12.  No  1.  p  43-50.  1981.  3 
Fig.  1  Tab,  16  Ref 


Descriptors:  'Aluminum,  'Acid  rain,  'Ground- 
water pollution.  Chemical  analysis,  Rocks,  Water 
pollution  sources,  Soils,  Air  pollution  effects, 
'Sweden. 

The  chemistry  of  inorganic  aluminum  compounds 
in  soils  and  rocks  below  pH  7.5  was  reviewed 
because  of  high  concentrations  of  aluminum  found 
in  acid  groundwater  on  the  west  coast  of  Sweden. 
Acid  precipitation  falls  in  this  area,  so  the  solubil- 
ity of  aluminum  compounds  contained  in  soils  and 
rocks  is  of  interest.  Studies  are  cited  on  the  chemis- 
try of  hydroxides,  Al-silicate  minerals,  amorphous 
aluminum  silicates,  and  basic  aluminum  sulfate. 
The  chemical  analysis  of  acid  groundwater  is  dis- 
cussed, based  on  two  sets  of  experimental  data. 
The  acidification  process  probably  proceeds  as  fol- 
lows When  precipitation  turns  acid,  this  attacks 
the  cation  exchange  reservoir  in  the  soil.  When  this 
is  depleted,  aluminum  hydroxides  are  attacked,  and 
when  sulfate  concentrations  are  high  enough,  alu- 
minum oxides  are  transformed  into  basic  sulfates. 
When  the  process  has  continued  long  enough,  alu- 
minum reaches  the  groundwater  table.  (Small- 
FRC) 
W8 1-06359 
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WATER  QUALITY  PROBLEMS:  PERMITTING 
DISCHARGES  FROM  HYDROELECTRIC 
DAMS  UNDER  THE  CLEAN  WATER  ACT, 

Arnold  and  Porter,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W81-06116 


TOXICITY  OF  AN  IN  SITU  OIL  SHALE  PROC- 
ESS WATER  TO  RAINBOW  TROUT  AND 
FATHEAD  MINNOWS, 

Wyoming  Univ.,  Laramie.  School  of  Pharmacy. 
A.  D.  Anderson,  M.  E.  Lebsack,  G.  M.  DeGraeve, 
D.  S.  Farrier,  and  H.  L.  Bergman. 
Archives  of  Environmental  Contamination  and 
Toxicology,  Vol  9,  No  2,  p  171-179,  March,  1980. 
6  Tab,  23  Ref 

Descriptors:  'Fish,  'Inorganic  compounds,  'Oil 
shale,  'Trout,  Fathead  minnows,  Industrial 
wastewater,  Fish  eggs,  Ammonia,  Organic  com- 
pounds. Salts,  Toxicity,  Water  quality,  'Water  pol- 
lution effects.  Process  water.  Rainbow  trout.  Fath- 
ead minnows. 

Flow-through  bioassay  tests  were  used  to  deter- 
mine the  toxicity  of  an  in  situ  oil  shale  process 
water,  designated  Omega-9,  on  fathead  minnows, 
rainbow  trout,  and  rainbow  trout  eggs.  The  96- 
hour  LC50  dilutions  in  2  separate  determinations 
were  0.51%  and  0.41%  for  rainbow  trout.  Fathead 
minnows  were  slightly  less  sensitive,  with  a  96- 
hour  LC50  of  0.56%.  Rainbow  trout  eggs  hatched 
in  0.16%  process  water  produced  significantly 
shorter  fry  than  eggs  hatched  in  control  water.  A 
solution  of  13  of  the  major  inorganic  constituents 
of  Omega-9  had  a  96-hour  LC50  of  0.56%  for 
rainbow  trout  and  1.12%  for  fathead  minnows. 
Removing  the  inorganic  constituents,  especially 
ammonia,  would  considerably  reduce  the  toxicity 
of  the  oil  shale  process  water.  Total  organic 
carbon  of  this  water  sample  was  1003  mg  per  liter 
and  consisted  primarily  of  polar  compounds  such 
as  carboxylic  acids.  Ammonia  concentration  was 
3.8  grams  per  liter.  (Cassar-FRC) 
W81-06161 


EFFECTS  OF  ABNORMAL  THERMAL 
STRATinCATION  ON  A  RESERVOIR 
BENTHIC  MACROINVERTEBRATE  COMMU- 
NITY, 

Science   and    Education   Administration,   Oxford, 

MS.  Sedimentation  Lab. 

C.  M.  Cooper. 

American  Midland  Naturalist,  Vol   103,  No  1,  p 

149-154,  January,  1980.  4  fig.  16  Ref 

Descriptors:  'Water  level.  'Stagnant  water, 
'Thermal  stratification.  'Reservoirs,  Benthic 
fauna.  Invertebrates.  Flooding,  Productions,  Eco- 
systems, Water  pollution  effects.  'Ecological  ef- 
fects. 
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Changes  in  macroinvertebrate  abundance  were 
measured  during  drawdown-dependent  stagnation 
of  the  Grenada  Reservoir,  Mississippi.  Samples  of 
bottom  deposits  were  collected  monthly,  and  phys- 
ical characteristics  such  as  dissolved  oxygen,  pH, 
conductivity,  and  temperature  were  measured. 
During  the  experimental  period,  flooding  caused 
abnormally  high  water  levels.  These  increased 
water  levels  resulted  in  prolonged  abnormal  hypo- 
liminal  stagnation  due  to  lack  of  normal  drawdown 
procedures.  In  1973,  this  stagnation  caused  massive 
kills  of  immature  Hexagenia  bilineata  and  Oecetis 
inconspicua  larvae  m  the  reservation  conservation 
pool.  The  lengthy  stagnation  changed  the  benthos 
community.  Hexagenia  and  Oecetis  could  not  be 
recolonized.  Thus,  the  Hexagenia-Oecetis-Chao- 
borus-Chironomidae  community  was  replaced  by  a 
Limnodrilus-Chaoborus-Chironomidae  communi- 
ty. Initially  production  decreased,  but  it  later  re- 
covered. Monitoring  of  benthic  communities  is 
useful  in  evaluating  environmental  stress  such  as 
that  caused  by  abnormally  high  water  levels. 
(Small-FRC) 
\V81-06178 


ROOTED  AQUATIC  PLANT  EFFECTS  ON  NI- 
TROGEN BUDGETS, 

DuBois  and  King,  Inc.,  Randolph,  VT. 
K.  I.  Trask,  J.  C.  O'Shaughnessy,  and  F.  C.  Blanc. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol   107,   No  EE3,   p  481-492,  June, 
1981.  5  Fig,  1  Tab,  18  Ref. 

Descriptors:  *Aquatic  plants,  *Nitrogen  removal, 
*Rivers,  Water  quality,  Denitrification,  Accumula- 
tion, Flow,  Sediments. 

Nitrogen  was  investigated  as  the  critical  nutrient  in 
rooted  aquatic  plants,  and  the  relationship  of  the 
plant  biomass  to  the  water  nitrogen  budget  was 
studied.  Over  a  2-year  period,  18  river  surveys 
were  used  to  establish  water  quality  of  the  Assabet 
River  in  Massachusetts.  During  the  second  year, 
rooted  aquatic  samples  were  collected  on  a  bi- 
weekly basis  during  the  growing  season.  Plant 
samples  were  analyzed  for  NH4-N  uptake,  and 
plant  dry  weight  and  nitrogen  content  were  deter- 
mined. Plant  biomass  incorporated  only  a  small 
portion  of  the  total  available  ammonia;  no  more 
than  8%  of  the  cumulative  total  ammonia  was  used 
as  plant  tissue.  Generally,  1  to  3%  of  the  available 
ammonia  may  have  been  used.  Nitrogen  concentra- 
tion and  macrophyte  mapping  indicated  that  the 
locations  of  plant  growth  were  influenced  by  sedi- 
ment type  and  flow  regime.  Total  nitrogen  remov- 
al by  rooted  aquatic  plants  was  a  function  of  the 
standing  crop  size.  A  maximum  density  will  be 
achieved  when  0.05  lb  available  nitrogen/sq  m  of 
plant  exists.  (Small-FRC) 
W81-06187 


WIND-DRIVEN  FLOW  IN  MISSISSIPPI  RIVER 
IMPOUNDMENT, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mineral  Engineering. 

H.  Stefan,  and  K.  J.  Anderson. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106, 

No  HY9,  p  1503-1520,  September,  1980.  9  Fig,  3 

Tab,  8  Ref 

Descriptors;  'Reservoirs,  *Flow  pattern,  Wind, 
Mississippi  River,  Rivers,  *Nuclear  powerplants, 
Powerplants,  Hydraulics,  River  flow.  Radioactive 
wastes,  Effluents,  Wind-driven  currents,  'Minne- 
sota, Prairie  Island  Nuclear  Power  Plant. 

A  mathematical  model  was  constructed  of  the  flow 
distribution  and  the  exchange  of  water  in  Pool  No. 
3  of  the  Prairie  Island  Nuclear  Power  Generating 
Plant  on  the  Minnesota  shore  of  Pool  No.  3.  This 
plant  supplies  electric  power  for  the  Twin  Cities 
and  other  areas.  The  model  was  mainly  intended  to 
determine  the  amount  of  flow  through  Sturgeon 
Lake  and  the  backwater  channels  in  the  vicinity  of 
the  plant.  This  information  was  needed  to  deter- 
mine how  much,  if  any,  of  the  outflow  from  Stur- 
geon Lake  was  drawn  into  the  cooling  water 
intake  of  the  power  plant  and  how  that  flow  varied 
in  time.  Additional  water  dilutes  the  plant  effluent 


cooling  water,  the  blowdown  water,  and  the  peri- 
odic releases  of  low  level  liquid  radioactive  wastes 
before  they  enter  the  Mississippi  mainstem.  The 
results  of  the  study  clearly  show  the  significance  of 
wind  speed  and  wind  direction  on  water  circula- 
tion during  low  overflow  conditions.  (Baker-FRC) 
W81-06194 


ANNUAL  PRODUCTIVITY  AND  PHYTO- 
PLANKTON  CHANGES  BETWEEN  1969  AND 
1974  IN  GULL  LAKE,  MICHIGAN, 

Michigan  State  Univ.,   Hickory  Corners.   W.   K. 

Kellog  Biological  Station. 

For  primary  bibliographic  entry  see  Field  2H. 
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DRINKING  WATER  SODIUM  AND  BLOOD 
PRESSURE  IN  CHILDREN:  A  SECOND  LOOK, 

Massachusetts   Univ.,   Amherst.   Dept.   of  Public 

Health. 

R.  W.  Tuthill,  and  E.  J.  Calabrese. 

American  Journal  of  Public  Health,  Vol  71,  No  7, 

p  722-729,  July,  1981.  1  Fig,  2  Tab,  49  Ref. 

Descriptors:  'Sodium,  Blood,  'Public  health. 
Public  waters,  'Drinking  water.  Potable  water. 
Salts,  'Blood  pressure.  Diets,  Comparison  studies. 

A  statistically  significant  and  clinically  important 
elevation  of  3-5  mm  Hg  in  mean  systolic  and 
diastolic  blood  pressure  was  found  in  high  school 
sophomores  in  a  community  with  108  mg/L  of 
sodium  in  the  water  supply  when  compared  to 
their  peers  in  an  appropriately  matched  community 
with  8  mg/L  sodium  in  their  drinking  water.  These 
findings  were  reported  in  an  earlier  paper  by  these 
authors.  Current  studies  with  third  graders  in  these 
same  two  communities  gave  similar  findings.  This 
second  look  considered  dietary  intake  and  urinary 
excretion  of  sodium.  As  the  difference  in  24  hr 
dietary  sodium  consumption  was  300  milligrams 
between  the  communities,  an  intake  of  one  hter  of 
high  sodium  tap  water  represented  about  25%  of 
the  difference  in  total  sodium  intake  between  the 
two  communities.  It  is  suggested  by  these  findings 
that  sodium  consumption  in  both  drinking  water 
and  diet  may  contribute  to  the  difference  in  blood 
pressure  distributions  among  the  normotensive 
children  in  the  two  communities.  (Baker-FRC) 
W81-06226 


DRINKING  WATER  SODIUM  AND  BLOOD 
PRESSURE:  A  CAUTIOUS  VIEW  OF  THE 
'SECOND  LOOK', 

Boston  City  Hospital,  MA.  Channing  Lab. 

W.  C.  Willett. 

American  Journal  of  Public  Health,  Vol  71,  No  7, 

p729-732,  July,  1981.  18  Ref 

Descriptors:  'Sodium,  Blood,  Public  health.  Public 
waters,  'Drinking  water,  Potable  water.  Salts, 
'Blood  pressure.  Comparison  studies. 

Evidence  is  examined  which  relates  to  the  hypoth- 
esis that  drinking  water  sodium  causes  a  clinically 
important  elevation  in  blood  pressure  among 
school  children.  A  study  performed  by  Tuthill  and 
Calabrese  is  reviewed.  In  that  study  it  was  indicat- 
ed that  blood  pressure  levels  in  third  grade  chil- 
dren in  a  high  drinking  water  sodium  community 
were  3-5  mm  Hg  higher  than  those  of  children 
living  in  a  contiguous  community  with  low  drink- 
ing water  sodium.  However,  it  is  concluded  that 
the  drinking  water  sodium-blood  pressure  hypoth- 
esis is  not  adequately  proved  by  this  study,  as 
chance  and  other  factors  played  a  significant  role. 
The  possibility  of  observer  bias,  potentially  con- 
founding variables  associated  with  the  community, 
and  dietary  intake  of  sodium  all  were  significant 
factors  in  this  study.  It  is  suggested  that  the  results 
of  this  earlier  study  be  accepted  only  with  greatest 
caution.  Data  relating  moderate  changes  in  sodium 
intake  to  changes  in  blood  pressure  among  general 
population  groups,  and  especially  among  children, 
are  extremely  inadequate.  In  commenting  on  the 
public  health  aspects  of  a  possible  relationship  it  is 
noted  that  less  than  5%  of  the  American  water 
supplies  contain  more  than  250  mg  sodium  per 
liter.  Thus  the  proportion  of  sodium  contributed 
by  drinking  water  to  the  average  American  intake 
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is  small,   almost  always  less  than    10%.   Overall 
knowledge    does    strongly    suggest     that    large 
changes  in  sodium  intake  do  affect  blood  pressure, 
at  least  in  some  individuals.  (Baker-FRC) 
W8 1-06227 


ACID  PRECIPITATION:  CRUCIAL  QUES- 
TIONS STILL  REMAIN  UNANSWERED, 

T.  Kish. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  5,  p  518-521,  May,  1981.  2  Fig. 

Descriptors:  'Hydrogen  ion  concentration,  'Acid 
rain.  Algae,  Phytoplankton,  Rainfall,  Air  pollution. 
Nitrates,  Sulfates,  Sulfuric  acid.  Nitric  acid.  Hy- 
drochloric acid,  Acidic  water.  Lakes,  Fish,  Toxic- 
ity. 

Information  currently  available  concerning  acid 
precipitation  is  reviewed,  with  specific  attention 
given  to  various  control  measures  under  considera- 
tion. Precipitation  found  preserved  in  350  yr  old 
ice  cores  of  glaciers  and  continental  ice  sheets  has 
been  shown  to  be  generally  above  pH  5.  Ice  origi- 
nating as  snow  150  years  ago  in  Greenland  has  a 
pH  ranging  from  6  to  7.6.  The  eadiest  known  pH 
record  obtained  in  the  US  was  made  in  Brooklyn, 
Maine  in  1939  and  showed  a  pH  value  of  5.9.  In 
the  early  1950's  rain  was  falling  with  pH  values  in 
the  low  5's.  The  acidic  portion  in  rainfall  in  the 
eastern  US  has  been  analyzed  to  be  about  62% 
sulfuric  acid  and  32%  nitric  acid,  with  6%  other 
acids  including  hydrochloric  acid.  Sulfur  and  ni- 
trogen acids  derive  from  the  burning  of  coal  and 
oil.  While  sulfate  and  nitrate  emissions  have  in- 
creased during  1960-1970,  there  has  been  no  appar- 
ent trend  toward  a  corresponding  increase  in  the 
acidity  of  precipitations  during  that  time.  No  sea- 
sonal variations  have  been  noted,  even  though 
sulfate  and  nitrate  emissions  are  higher  in  the 
summer  time.  Acid  rain  samples  have  been  collect- 
ed in  remote  areas  of  the  world.  The  relationship 
of  acid  precipitation  to  lake  acidity  is  not  well 
understood.  The  relative  importance  of  other  acid 
inputs  is  not  well  defined.  The  Canadian  Ministry 
of  Environment  estimates  that  about  60,000  lakes 
are  degraded  or  endangered  due  to  acid  precipita- 
tion. Norway  estimated  20,000  of  its  lakes  are 
endangered.  Low  pH  levels  can  release  heavy 
metals  from  soils  into  the  lakes,  further  complicat- 
ing the  situation.  Acid  lakes  experience  changes  in 
algal  populations.  While  solutions  for  reducing 
acid  rain  problems  are  not  clear,  the  desire  to  do  so 
is  wide  spread.  (Baker-FRC) 
W8 1-06228 


ACUTE  IMPACT  OF  AN  ORGANOPHOS- 
PHORUS  INSECTICIDE  ON  MICROBES  AND 
SMALL  INVERTEBRATES  OF  A  MANGROVE 
ESTUARY, 

Georgia  Univ.,  Sapelo  Island.  Marine  Inst. 

S.  Y.  Newell,  K.  E.  Cooksey,  J.  W.  Fell,  I.  M. 

Master,  and  C.  Miller. 

Archives    of   Environmental    Contamination    and 

Toxicology,  Vol  10,  No  4,  p  427-435,  July,  1981.  3 

Tab,  52  Ref 

Descriptors:  'Ecological  effects,  'Fenthion,  'Man- 
grove swamps.  Water  pollution  effects.  Aquatic 
habitats.  Aquatic  life,  'Organophosphorus  pesti- 
cides, Larvicides,  Insecticides,  Pesticides,  Inverte- 
brates, Copepods,  Fungi,  Nitrogen  fixing  bacteria. 
Bacteria,  Microorganisms,  Ecosystems,  Diatoms, 
Zooplankton. 

The  effects  of  24  to  72  hour  exposures  to  fenthion, 
O.O-dimethyl  0-(3-methyl-4-(Methylthio)  phenyl) 
phosphorothioate,  in  concentrations  up  to  2250 
ppb  were  determined  for  inhabitants  of  a  man- 
grove estuary.  Growth  of  the  native  fungi,  Phy- 
tophthora  vesicula,  on  black  and  brown  fallen 
leaves  was  not  affected  after  24  hours  exposure  to 
fenthion,  but  P.  spinosa  showed  a  slight  decrease  in 
growth  in  brown  leaves  at  the  higher  concentra- 
tions, 0.23  and  2.25  ppm.  Fenthion  did  not  depress 
nitrogen  fixation  or  the  growth  of  the  benthic 
diatom.  Amphora  coffeaeformis  var.  perpusilla,  at 
levels  up  to  500  ppb.  A  24  hour  exposure  to 
fenthion  at  concentrations  as  high  as  500  ppb  did 
not  produce  significant  mortality  to  Diplolaminel- 
loides  delyi,  a  nematode,  or  Microlaphonate  trise- 
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tosa,  a  harpacticoid  copepod  at  the  500  ppb  level. 
The  planktonic  copepod,  Acartia  tonsa,  showed 
50%  mortality  in  a  72  hour  exposure  of  500  ppb. 
Fenthion,  fatal  to  mosquito  larvae  at  concentra- 
tions of  5-25  ppb,  could  be  used  in  the  mangrove 
ecosystem  without  adversely  affecting  the  nontar- 
gel  organisms.  (Cassar-FRC) 
W8 1-06231 


THE  LIMITING  ROLE  OF  PHOSPHORUS  IN 
A  WOODLAND  STREAM  ECOSYSTEM:  EF- 
FECTS OF  P  ENRICHMENT  ON  LEAF  DE- 
COMPOSITION AND  PRIMARY  PRODUC- 
ERS 

Oak  Ridge  National  Lab.,  TN. 
J.  W.  Elwood,  J.  D.  Newbold,  A.  F.  Trimble,  and 
R.  W  Stark. 

Ecology,  Vol  62,  No  1,  p  146-158,  February,  1981. 
7  Fig,  2  Tab,  72  Ref 

Descriptors:  'Phosphorus  compounds,  'Leaves, 
•Algae,  'Decomposition,  Nutrients,  Phosphates, 
Nitrogen  compounds,  Decomposing  organic 
matter.  Detritus,  Invertebrates,  Streams,  Benthic 
fauna.  Degradation,  Biodegradation,  Chlorophyll 
a.  Snails,  Respiration,  Water  pollution  effects.  Mi- 
crobial degradation,  Aquatic  life.  Ecological  ef- 
fects. 

The  limiting  role  of  phosphorus  on  leaf  decomposi- 
tion and  primary  producers  was  studied  in  Walker 
Branch,  a  second-order  woodland  stream  in  Ten- 
nessee, by  enriching  stream  sections  with  an  aver- 
age of  60  and  450  micrograms  phosphate-P  per 
liter  for  95  days.  The  control  level  was  4  micro- 
grams per  liter  P.  Leaf  packs  (6-7  grams  of  air 
dried  red  oak  leaves  in  nylon  net  bags)  placed  in 
the  enriched  sections  lost  mass  24%  faster  than 
control  packs.  Nitrogen  content  of  the  enriched 
packs  increased  60%  more  and  P,  83%,  than  in  the 
control  packs.  No  significant  differences  in  mass 
loss  and  N  and  P  levels  were  seen  in  the  two 
different  P-enriched  areas.  Maximum  mean  respira- 
tion rates  of  leaf  discs  were  highest  at  60  days: 
control,  280  microliters  per  g  per  hour  oxygen 
consumption;  low  P-enriched,  300;  and  high  P- 
enriched,  400.  More  leaf  mass  was  lost  in  the 
enriched  sections,  suggesting  faster  microbial  con- 
ditioning and/or  increases  in  macroinvertebrate 
feeding.  Enrichment  produced  increased  chloro- 
phyll a  levels  followed  by  increases  in  biomass. 
Dense  growths  of  other  algae  occurred  immediate- 
ly downstream  of  P  inputs:  Oscillatoria,  a  possible 
nitrogen-fixer,  and  Nostoc,  a  known  nitrogen-fixer. 
Gonobasis  clavaeformis.  a  snail,  was  also  more 
numerous  in  enriched  waters.  These  results  suggest 
that  nutrient  limitation  of  detrital  processing  is  a 
significant  factor  in  natural  streams  and  affects  the 
higher  trophic  levels.  (Cassar-FRC) 
W8 1-06244 


EFFECT  OF  TEMPERATURE  ON  ACTIVITY 
OF  PREDATORS  OF  SALMONELLA  TYPHI- 
MURIUM  AND  ESCHERICHIA  COLI  IN  ES- 
TUARINE  WATER, 

Tasmania  Univ..  Hobart  (Australia).  Dept.  of  Agri- 
cultural Science. 

For  primary  bibliographic  entry  see  Field  2L. 
W8 1-06256 


PERSISTENCE  OF  THREE  ORGANOPHOS- 
PHORUS  INSECTICIDES  IN  ARTIFICIAL 
PONDS  AND  SOME  BIOLOGICAL  IMPLICA- 
TIONS, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy. 

D.  N.  Hughes.  M.  G.  Boyer.  M.  H.  Papst.  C.  D. 
Fowle.  and  G.  A.  V.  Rees. 

Archives  of  Environmental  Contamination  and 
Toxicology,  Vol  9.  No  3.  p  269-279.  1980.  5  Fig.  2 
Tab,  24  Ref 

Descriptors:  •Organophosphorus  pesticides.  'Pes- 
ticide residues.  'Ponds.  Fate  of  pollutants.  Abate. 
Reldan.  Dursban.  Insecticides.  Cladocerans.  Cope- 
pods.  Invertebrates.  Eutrophieation.  Adsorption. 
Degradation.  Aquatic  life.  Algae.  'Ecological  ef- 
fects. Artificial  ponds.  Linings.  Polyethylene. 

The  persistence  and  biological  effects  of  three  or- 
ganophosphorus insecticides.  Abate,  Reldan.  and 


Dursban,  were  studied  in  artificial  polyethylene- 
lined  ponds  and  a  natural  pond  inoculated  with  leaf 
litter.  Dursban  was  most  persistent,  followed  by 
Reldan  and  Abate.  The  times  for  90%  of  the 
pesticides  to  disappear  from  the  water  (concentra- 
tions, 10  ppb  active  ingredient)  were  Dursban,  2.3- 
10  days  for  the  plastic-lined  ponds  and  1.6  days  for 
the  natural  pond;  Reldan,  1.2  days;  and  Abate,  1.05 
days.  Extrapolation  of  the  Dursban  data  predicted 
40-200  days  for  degradation  to  0.01  ppb  in  polyeth- 
ylene-lined ponds  and  18  days  in  the  natural  pond. 
Pesticides  were  initially  adsorbed  on  bottom  sedi- 
ments and  polyethylene.  Residual  levels  were 
higher  in  polyethylene-lined  ponds  due  to  desorp- 
tion  from  the  plastic.  Cladocerans  were  completely 
killed  within  24  hours,  with  no  recovery  in  Durs- 
ban or  Abate  ponds  up  to  40  days.  In  Reldan 
ponds,  cladocerans  had  recovered  by  25-30  days 
after  treatment.  Cyclopod  and  calanoid  copepods 
and  copepod  nauplii  were  less  sensitive.  Chloro- 
phyll concentrations  were  greater  in  Abate  and 
Dursban  ponds  than  in  untreated  ponds,  supporting 
the  conclusion  that  elimination  of  predator  zoo- 
plankton  promotes  algal  growth.  (Cassar-FRC) 
W8 1-06257 


EVALUATING  PROMULGATED  REFINERY 
EFFLUENT  STANDARDS  USING  ARTIFICIAL 
STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
R.  A.  Honig,  and  A.  L.  Buikema,  Jr. 
Archives   of   Environmental    Contamination    and 
Toxicology,  Vol  9,  No  5,  p  607-618,  September, 
1980.  2  Fig,  4  Tab,  43  Ref 

Descriptors:  'Oil  wastes,  'Oil  refineries,  'Algae, 
'Effluent  standards.  Water  pollution  effects.  Stand- 
ards, Periphyton,  Taxonomy,  Biomass,  Growth 
rates.  Industrial  wastes.  Environmental  effects,  Eu- 
trophieation. 

Artificial  Refinery  Mixture  (ARM),  representative 
of  oil  refinery  effluents,  was  tested  on  periphyton 
communities  on  glass  slides  in  laboratory  streams, 
using  nontaxonomic  structural  parameters-ash-free 
dry  weight,  chlorophyll  a,  and  ATP.  Concentra- 
tions one  to  five  times  full  strength  stimulated 
periphyton  colonization  rates.  Concentrations  of 
0.25  to  five  times  caused  a  shift  in  dominant  peri- 
phyton algae  from  diatoms  to  green  algae  and  a 
higher  pH  level  in  reference  streams,  related  to 
photosynthetic  activity.  The  non-taxonomic  pa- 
rameters were  not  sensitive  water  quality  indica- 
tors because  taxonomic  shifts  occurred  at  ARM 
concentrations  of  0.25  to  0.5  times  full  strength 
without  changing  ATP,  chlorophyll  a,  and  ash-free 
dry  weight.  Dry  weight  results  were  generally 
obscured  by  a  high  level  of  suspended  solids  in 
ARM.  (Cassar-FRC) 
W8 1-06259 


FLUX  OF  AROCLOR  1254  BETWEEN  ESTUAR- 
INE  SEDIMENTS  AND  WATER, 

Fisheries  and  Marine  Service,  St.  Andrews  (New 
Brunswick).  Biological  Station 
For  primary  bibliographic  entry  see  Field  2L. 
W8 1-06263 


BACKGROUND  HYDROCARBON  RESIDUES 
IN  FISHES  FROM  THE  GREAT  LAKES  AND 
EASTERN  MONTANA, 

Johnson  (S.C.)  and  Son,  Inc.,  Racine,  WI. 
For  primary  bibliographic  entry  see  Field  5A. 

W8 1-06277 


CURRENT  PROBLEMS  OF  SURFACE  WATER 
QUALITY  STANDARDIZATION, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

For   primary   bibliographic   entry   see   Field    5G. 

W81-06287 


SIMULATION  MODELING  OF  THE  PLANK- 
TON ECOSYSTEM  OF  A  RESERVOIR, 

Akademiya  Nauk  SSSR.  Moscow.  Inst.  Vodnykh 

Problem. 

For  primary  bibliographic  entry  see  Field  2H. 

W8 1-06288 


EFFECT  OF  ANTHROPOGENIC  FACTORS  ON 
PHYTOPLANKTON  AND  WATER  QUALITY 
OF  THE  ANGARA, 

Irkutskii  Gosudarstvennyi  Univ.  (USSR).  Scientif- 
ic Research  Inst,  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 

W8 1-06294 


ECOLOGICAL  INDICATION  OF  WATER 
QUALITY  IN  LARGE  OLIGOTROPHIC  LAKES 
SUBJECTED  TO  ANTHROPOGENIC  INFLU- 
ENCES, 

Krasnodar  Fisheries  Research  Inst.  (USSR). 
For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06295 


MYCORRHIZAL  OCCURRENCE  IN  WIL- 
LOWS IN  A  NORTHERN  FRESHWATER  WET- 
LAND, 

Michigan   Univ.,   Ann  Arbor.   School  of  Natural 

Resources. 

P.  E.  Marshall,  and  N.  Pattullo. 

Plant  and  Soil,  Vol  59,  No  3,  p  465-471,  1981.  3 

Fig,  1  Tab,  21  Ref 

Descriptors:  'Phosphorus,  'Willow  trees,  'Fungi, 
Flooding,  'Michigan,  Peat,  Wastewater  disposal. 
Wetlands,  Nutrients,  Water  pollution  effects,  Ef- 
fluents. 

The  intensity  of  mycorrhizal  infection  in  wetland 
willows  growing  in  central  Michigan  was  not  af- 
fected by  added  phosphorus.  Two  sites  were  com- 
pared, one  water-saturated  and  one  drier.  P  was 
added  at  two  levels,  20  or  200  kg  P  per  ha,  to 
simulate  potential  inputs  from  the  disposal  of  sec- 
ondary municipal  wastewater  effluent.  Scoring 
was  based  on  a  0  to  4  scale,  2  and  3  designating  the 
presence  of  a  definite  faunal  mantle  observed  by 
electron  microscopy,  with  3  having  considerable 
intercellular  hyphae  and  slight  epidermal  cell  elon- 
gation. In  the  wet  site,  mycorrhizal  infection  was 
rated  between  1.86  and  3.30,  reaching  a  minimum 
in  August,  a  dry  month,  and  a  maximum  in 
September.  No  statistical  differences  were  seen 
between  control,  high  P,  and  low  P,  except  in 
August  when  the  infection  was  greater  than  con- 
trol in  the  sites  receiving  P.  In  the  drier  site, 
infection  was  rated  between  1.25  and  3.30,  reach- 
ing a  minimum  in  August  at  all  sites  and  a  maxi- 
mum in  September  at  the  control  site,  and  a  maxi- 
mum in  July  in  the  low  and  high  sites.  Low  and 
high  P  sites  had  more  infection  than  the  controls  in 
July  and  August,  and  less  in  September.  (Cassar- 
FRC) 
W8 1-063 18 


MERCURY  ACCUMULATION  IN  FISH  AND 
INVERTEBRATES  OF  THE  NORTH  FORK 
HOLSTON  RIVER,  VIRGINIA  AND  TENNES- 
SEE, 

Oak  Ridge  National  Lab..  TN. 

For  primary  bibliographic  entry  see  Field  5B. 

W8 1-06326 


BACTERIOLOGICAL  WATER  QUALITY  EF- 
FECTS OF  HYDRAULICALLY  DREDGING 
CONTAMINATED  UPPER  MISSISSIPPI 
RIVER  BOTTOM  SEDIMENT, 

Wisconsin  Univ. -La  Crosse.  River  Studies  Center. 
D.  J.  Grimes. 

Applied  and  Environmental  Microbiology.  Vol  39, 
No  4,  p  782-789,  April.  1980.  2  Fig.  2  Tab.  39  Ref 

Descriptors:  'Dredging,  'Bottom  sediments. 
'Water  pollution  sources.  Water  quality,  'Bacteria, 
Coliforms,  Turbidity.  Sewage  bacteria, 
Wastewater.  'Mississippi  River.  Path  of  pollutants. 

The  bacteriological  effects  of  hydraulically  dredg- 
ing bottom  sediment  known  to  be  contaminated 
with  sewage  effluent  were  investigated  in  the  navi- 
gation channel  of  the  upper  Mississippi  River. 
Bottom  sediments  at  the  dredging  site  contained 
coliform  densities  of  about  6800/g  dry  weight,  and 
fecal  coliforms  comprised  an  average  of  32%  of 
each  total  coliform  count.  In  samples  taken  imme- 
diately below  the  dredging  site,  total  coliform  and 
fecal  coliform  densities  were  about  four  times  what 
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they  were  upstream  of  the  site.  Fecal  streptococ- 
cus densities  were  about  50  times  greater  than 
upstream  values.  Mean  turbidity  values  down- 
stream to  the  dredging  operation  were  directly  and 
significantly  related  to  corresponding  total  coli- 
form,  fecal  coliform,  and  fecal  streptococcus  densi- 
ties using  correlation  analysis.  Within  less  than  2 
km  below  the  dredge  spoil  area,  the  river  recov- 
ered from  the  effects  of  dredging.  (Small-FRC) 
W81-06331 


MERCURY  IN  TROPICAL  MARINE  ORGAN- 
ISMS FROM  NORTH  QUEENSLAND, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

G.  R.  W.  Denston,  and  W.  G.  Breck. 

Marine  Pollution  Bulletin,  Vol  12,  No  4,  p  1 16-121, 

April,  1981.  2  Fig,  3  Tab,  69  Ref 

Descriptors:  'Mercury,  *Marine  animals,  •Fungi- 
cides, Fish.  Rocks,  Muscle,  Invertebrates,  Austra- 
lia, Coastal  waters. 

Total  mercury  levels  were  determined  in  tropical 
marine  organisms  from  North  Queensland's  coastal 
waters.  Mercury  sources  in  the  area  included  the 
weathering  of  mercuriferous  rocks  and  the  use  of 
the  mercurial  fungicide  Aretan  by  the  sugar  indus- 
try. Fish  generally  contained  the  highest  mercury 
levels,  with  50%  of  the  sharks  examined  having 
muscle  concentrations  above  0.5  micrograms/g 
wet  weight.  A  significant  positive  correlation  was 
found  between  shark  length  and  muscle  mercury 
levels.  In  the  teleosts  examined,  70%  contained  less 
than  0.2  micrograms/g  of  mercury  in  the  muscle 
tissue,  and  7%  contained  above  0.5  micrograms/g. 
In  teleosts,  mercury  levels  in  the  liver  were  posi- 
tively correlated  with  muscle  levels.  None  of  the 
invertebrates  examined  contained  levels  higher 
than  0.5  micrograms/g.  Cephalopod  molluscs  con- 
tained the  highest  levels.  Dugong  had  extremely 
low  mercury  levels.  The  area  contained  mercury 
levels  slightly  above  those  considered  normal  for  a 
non-contaminated  marine  environment.  (Small- 
FRC) 
W81-06356 


REDUCTION  OF  MERCURY  POLLUTION  IN 
THE  VICINITY  OF  A  CAUSTIC  SODA  PLANT 
IN  THAILAND, 

Helsinki  Univ.  (Finland).  Dept.  of  Environmental 

Science. 

S,  Suckcharoen,  and  M.  Lodenius. 

Water,  Air,  and  Soil  Pollution,  Vol   13,  No  2,  p 

221-227,  June.  1980.  1  Fig.  3  Tab,  34  Ref 

Descriptors;  'Mercury,  *Fish,  Foods,  Food  chains, 
'Thailand,  Heavy  metals,  'Ecological  effects,  'In- 
dustrial wastes.  Muds,  Plants,  Birds. 

Fifty-four  commercial  fish  were  caught  from  three 
areas:  a  channel  lying  in  front  of  the  TACSCO 
factory  along  Suksawad  Road  at  Samut  Prakarn 
Province  in  Thailand,  from  a  marshland  behind  the 
Kobe  Battery  Mill,  and  from  the  canal  system  near 
the  Dah  Yang  Chemical  Company,  also  in  Samut 
Prakarn  Province.  Mud  samples  were  collected 
from  the  same  localities.  Nineteen  specimens  of 
piscivorous  birds  were  also  taken.  Fish  samples 
from  the  TACSCO  area  showed  a  mercury  con- 
tent ranging  from  0.10  to  1.38  ppm.  while  those  of 
the  control  areas  contained  0.01  to  0.30  ppm. 
Wastewater  treatment  constituted  by  TACSCO 
has  brought  this  level  down  from  previous  years. 
Mercury  content  of  mud  samples  increased  posi- 
tively in  relation  to  the  distance  from  the  factory. 
Mud'  samples  from  the  TACSCO  area  had  mer- 
cury contents  280  to  1932  times  greater  than  con- 
trol areas.  Bird  samples  had  mercury  contents  of 
0.04  to  0.44  ppm  in  their  muscles  and  0.05-1.32 
ppm  in  their  livers.  The  present  study  indicated 
that  mercury  in  the  fish  decreased  sharply  after  the 
building  of  a  wastewater  treatment  system.  This 
decrease,  plus  the  localized  pocket  of  mercury 
pollution,  indicated  that  mercury  is  easily  sedi- 
mented  or  excreted  from  the  aquatic  birds.  Even 
so.  the  fish  of  this  area  still  have  mercury  levels 
above  tolerance  limits  accepted  in  other  countries. 
Some  edible  aquatic  and  terrestrial  plants  near  the 
factory  are  also  loaded  with  mercury.  Thus  local 


inhabitants  may  be  receiving  mercury-contaminat- 
ed food  from  several  sources.  (Baker-FRC) 
W81-06358 


MONITORING  THE  TREATED  EFFLUENT 
AND  RECEIVING  WATERS  OF  PULP  AND 
PAPER  MILLS, 

Weyerhaeuser  Co.,  Tacoma,  WA.  Environmental 

Technology  Dept. 

For   primary   bibliographic   entry   see   Field    5D. 

W81-06366 


CARBON  DIOXIDE  TOXICITY  IN  OXYGEN- 
ACTIVATED  SECONDARY  TREATMENT  EF- 
FLUENT, 

Nekoosa  Papers,  Inc.,  Port  Edwards,  WI. 

For   primary   bibliographic   entry   see   Field   5D. 

W81-06368 


RELATIONSHIP     BETWEEN     CONCENTRA- 
TION   OF    HEAVY    METALS    IN    MUSCLE 
TISSUE  AND  BODY  WEIGHT  OF  FISH  FROM 
THE  SWAN-AVON  ESUTARY,  WESTERN  AUS- 
TRALIA, ,    ^^ 
Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Sciences. 
P.  J.  Marks,  D.  Plaskett,  I.  C.  Potter,  and  J.  S. 
Bradley. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search, Vol  31,  No  6,  p  783-793,  December,  1980.  2 
Fig,  4  Tab,  24  Ref 

Descriptors:  'Estuarine  environment,  'Heavy 
metals.  Environment,  Estuaries,  Coasts,  Iron, 
Muscle,  Zinc,  Copper,  Manganese,  Cadmium, 
Lead,  Chromium,  Cobalt,  Nickel,  Fish,  Chemical 
wastes,  Chemical  analysis.  Growth,  Water  pollu- 
tion effects,  Swan-Avon  estuary,  Australia. 

Samples  were  collected  from  the  extensive  estuar- 
ine regions  of  the  Swan-Avon  river  system  to 
investigate  the  relationship  between  the  concentra- 
tion of  heavy  metals  in  fish  muscle  tissue  and  the 
total  body  weight  of  the  animal.  The  five  species 
examined  included  the  sea  mullet,  yellow-eye 
mullet,  yellow-tailed  trumpeter,  black  bream,  and 
Perth  herring.  Collections  were  made  between 
February  1978  and  April  1979.  The  concentration 
of  heavy  metals  in  muscle  tissue  of  the  teleosts 
sometimes  showed  a  distinct  curvilinear  relation- 
ship with  body  weight,  with  the  highest  values 
being  present  in  the  smallest  fish.  In  linear  regres- 
sions, the  highest  coefficients  of  determination  for 
any  of  the  nine  metals  in  the  five  species  were  0.25 
and  0.23,  recorded  for  zinc  in  the  yellow-tailed 
trumpeter  and  yellow-eye  mullet  respectively.  The 
data  on  the  coefficients  of  determination  and  the 
slopes  of  the  regression  equations  show  that  in 
each  species  the  degree  to  which  heavy  metal 
concentrations  tended  to  decline  with  body  weight 
was  usually  greater  for  iron,  zinc,  copper  and 
manganese  than  for  cadmium,  lead,  chromium, 
cobalt,  and  nickel,  and  that  in  the  first  group  of 
metals,  the  pattern  of  change  was  generally  curvi- 
linear. The  mean  concentrations  of  all  nine  heavy 
metals  in  individuals  heavier  than  50  g  were  very 
low  in  every  species,  and  are  probably  close  to  the 
minimum  levels  found  in  these  fish  in  unpolluted 
environments.  The  concentration  of  heavy  metals 
was  greater  in  fish  which  ingested  bottom  material 
than  in  those  which  fed  on  organisms  such  as 
polychaetes,  molluscs  and  crustaceans,  and  on  var- 
ious forms  of  plants.  (Baker-FRC) 
W8 1-06390 


EUTROPHICATION       STUDY       OF       LAKE 
DAYLESFORD,  VICTORIA, 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Armadale  (Australia). 
For  primary  bibliographic  entry  see  Field  2H. 
W81-06391 


THE  ECOLOGY  OF  A  SMALL  CHALK 
STREAM  AND  ITS  RESPONSES  TO  DRYING 
DURING  DROUGHT  CONDITIONS, 

Freshwater     Biological      Association.     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W81-06395 


5D.  Waste  Treatment  Processes 

EFFECTS  OF  COAL  FLY-ASH  DISPOSAL  ON 
WATER  QUALITY  IN  AND  AROUND  THE  IN- 
DIANA DUNES  NATIONAL  LAKESHORE,  IN- 
DIANA, 

Geological  Survey,  Indianapolis,  IN.  Water  Re- 
sources Div. 
M.  A.  Hardy. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB8 1-225021, 
Price  codes:  A03  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Resources  Investigations 
81-16,  April,  1981.  64  p,  11  Fig,  12  Tab,  53  Ref 

Descriptors:  'Water  quality,  'Fly  ash,  'Settling 
basins,  'Water  pollution  sources.  Ponds,  Seepage, 
Groundwater,  Surface  water.  Alkaline  earth 
metals.  Electric  powerplants,  Trace  elements.  Ra- 
dioactivity, Data  collections,  Chemical  analysis, 
'Indiana,  Indiana  Dunes  National  Lakeshore, 
Great  Lakes  region. 

Dissolved  constituents  in  seepage  from  fly-ash  set- 
tling ponds  bordering  part  of  the  Indiana  Dunes 
National  Lakeshore  (the  Lakeshore)  have  in- 
creased the  concentrations  of  major  ions  (calcium, 
fluoride,  potassium,  and  sulfate),  trace  elements 
(aluminum,  arsenic,  boron,  iron,  manganese,  mo- 
lybdenum, nickel,  strontium,  and  zinc),  and  gross 
alpha  and  beta  radioactivities  in  ground  water  and 
surface  water  downgradient  from  the  settling 
ponds.  Data  collected  from  September  1976 
through  May  1978  suggest  that  concentrations  of 
some  dissolved  trace  elements  may  be  greater  be- 
neath interdunal  pond  2  than  in  the  pond.  The  soil 
system  downgradient  from  the  settling  ponds 
seems  to  have  affected  the  concentrations  of  dis- 
solved ions  in  the  settling-pond  seepage.  Calcium 
concentrations  were  greater  in  ground  water 
downgradient  from  the  settling  ponds  than  in  the 
ponds.  Where  organic  material  was  present  be- 
neath the  settling  ponds,  concentrations  of  arsenic, 
fluoride,  molybdenum,  potassium,  sulfate,  and 
strontium  were  greater  in  ground  water  downgra- 
dient from  the  settling  ponds  than  in  the  ponds.  In 
contrast,  the  concentrations  of  cadmium,  copper, 
nickel,  aluminum,  cobalt,  lead,  and  zinc  were 
smaller.  Leachate  from  an  ash  fill  bordering  the 
Lakeshore  increased  concentrations  of  boron,  mo- 
lybdenum, and  potassium  in  surface  water.  (USGS) 
W8 1-06088 

WASTE-ASSIMILATION  CAPACITY  OF  THE 
ARKANSAS  RIVER  IN  PUEBLO  COUNTY, 
COLORADO,  AS  IT  RELATES  TO  WATER- 
QUALITY  GUIDELINES  AND  STREAM  CLAS- 
SIFICATION, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W8 1-06093 

TREATMENT  OF  BIOLOGICALLY-DEGRADA- 
BLE  WASTE, 

Imperial  Chemical  Industries  Ltd.,  London  (Eng- 
land). (Assignee). 
F.  C.  Roesler. 

U.S.  Patent  No  4,230,563,  6  p,  7  Fig,  8  Ref;  Official 
Gazette  of  the  United  States  Patent  Office.  Vol 
999,  No  4,  p  1537,  October  28,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Sewage  treatment,  'Separation  techniques.  Oxy- 
genation, Biodegradation,  Equipment. 

A  method  for  treating  sewage  is  described.  Sewage 
is  circulated  around  a  system  comprising  a  down- 
comer  and  a  riser  communicating  with  each  other 
at  their  upper  and  lower  ends,  the  downcomer 
having  an  upper  portion  of  enlarged  cross-section 
and  the  riser  having  a  lower  portion  of  enlarged 
cross-section.  Air  is  supplied  to  the  riser  to  start 
the  solids-liquid  sewage  mixture  circulating  around 
the  system  and  an  oxygen-containing  gas  is  sup- 
plied to  the  sewage  as  it  passes  through  the  lower 
portion  of  the  downcomer.  (Sinha-OEIS) 
W81-06137 
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METHOD  FOR  PURIFYING  PHOSPHATE 
CONTAINING  WASTE  WATERS, 

Kernforschungszentrum       Karlsruhe,       G.m.b.H. 

(Germany,  F.R.).  (Assignee). 

D.  Donnert,  and  S.  Eberle. 

U.S.   Patent   No  4,230,565,   4   p,   5   Tab,   7   Ref; 

Official  Gazette  of  the  United  States  Patent  Office, 

Vol  999,  No  4,  p  1538,  October  28,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment.  Separation  techniques. 
Chemical  wastes,  Adsorption,  Phosphates,  Equip- 
ment, Aluminum  oxide. 

A  process  is  described  for  purifying  phosphate 
containing  waste  waters  in  which  aluminum  oxide 
is  used  as  the  sorption  material.  The  waste  water  is 
brought  into  contact  with  fine-grained  aluminum 
oxide  in  a  grain  size  range  from  0.05  to  0.2  mm. 
Simultaneously,  a  gas  is  blown  in,  which  is  inert 
with  respect  to  AI203,  and  with  respect  to  phos- 
phate ions.  Preferably  the  inert  gas  is  air.  The 
process  can  also  be  used  successfully  with  nitro- 
gen, or  carbon  dioxide,  or  oxygen  as  the  inert  gas. 
By  blowing  in  air  or  other  gases,  an  additional 
purification  effect  occurs.  Moreover,  the  aluminum 
oxide  sorption  agent  can  be  charged  higher. 
(Sinha-OEIS) 
W81-06138 


TREATMENT  OF  HAZARDOUS  WASTE, 

Stablex  AG.  (Switzerland).  (Assignee). 

C.  L.  Chappell. 

U.S.   Patent   No  4,230,568,   4  p,  4  Ref;   Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  4,  p  1538,  October  28,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Industrial  wastes.  Or- 
ganic wastes,  Hazards,  Cements,  Fly  ash,  Activat- 
ed carbon. 

A  method  of  treating  a  liquid  hazardous  waste 
which  may  contain  a  significant  proportion  of  an 
organic  contaminant  comprises  the  steps  of  adding 
to  the  liquid  waste  calcium-containing  cement  and 
an  aluminum  silicate  or  an  alumino-silicate  (fly  ash) 
thereby  forming  a  flowable  slurry.  The  slurry  is 
allowed  to  set  into  a  rigid  rock-like  mass  after  an 
amount  of  active  carbon  is  added  to  the  slurry  to 
reduce  the  leaching  of  the  waste  from  the  rock-like 
mass  to  an  acceptable  level.  (Sinha-OEIS) 
W8 1-06 1 40 


SEWAGE  EFFLUENT  VOLUME  CONTROL 
AND  ALARM  ARRANGEMENT  FOR  PRES- 
SURIZED SEWAGE  DISPOSAL  SYSTEM, 

Jet,  Inc..  Cleveland,  OH.  (Assignee). 

R.  E.  Culp,  and  R.  G.  Baker. 

U.S.  Patent  No  4,230,578,  9  p.  5  Fig,  4  Ref;  Official 

Gazette  of  the  United  States  Patent  Office,  Vol 

999,  No  4,  p  1541-1542,  October  28,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Sewage  treatment.  'Control  systems.  Automatic 
control.  Septic  tanks.  Soil  disposal  fields.  Equip- 
ment. 

Sewage  effiuent  from  a  septic  tank  collects  in  a 
holding  tank  before  being  pumped  out  into  a  dis- 
posal field.  The  pump  is  turned  on  and  off  auto- 
matically by  a  control  circuit  which  includes  maxi- 
mum and  minimum  level  float  switches  in  the 
holding  tank,  so  that  a  predetermined  volume  of 
the  effluent  is  discharged  under  pressure  into  the 
disposal  field  during  each  on-and-off  cycle  of  the 
pump.  A  third  float  switch  in  the  holding  tank 
triggers  an  alarm  whenever  the  effluent  rises  above 
a  predetermined  maximum  level  The  alarm  sig- 
nalling system  may  be  silenced  or  tested  by  a 
manual  switch.  (Sinha-OEIS) 
W8 1-06 143 


METHOD  FOR  THE  PRESERVATION  OF  AN 
ACTIVATED  SLUDGE, 

Sulzer  Bros.  Ltd..  Winterthur  (Switzerland).  (As- 
signee). 

R.  Mona.  and  J.  Gnieser. 

U.S.  Patent  No  4.231.862.  5  p.  1  Fig.  3  Ref;  Official 
Gazette  of  the  United  States  Patent  Office.  Vol 
1000.  No  1.  p  260.  November  4.  1980. 


Descriptors:  'Patents,  'Wastewater  treatment, 
'Biological  treatment,  'Activated  sludge.  Preser- 
vation, Aerobic  conditions.  Carbon  dioxide.  Me- 
tabolism. 

A  method  is  described  for  the  preservation  of 
activated  sludge  of  a  waste  water  purification 
stage,  where  the  preservation  of  such  activated 
sludge  is  accomplished  by  flushing  with  a  gas 
mixture  containing  at  least  carbon  dioxide  and  a 
low  oxygen  content.  It  is  assumed  that  in  the 
activated  sludge  there  are  present  as  microorgan- 
isms so-called  permissive  aerobes  which  arc  capa- 
ble of  living  both  with  as  well  as  without  oxygen. 
With  an  adequate  oxygen  partial  pressure  these 
organisms  breathe  like  all  other  aerobic  organisms, 
and  there  is  formed  as  an  end  product  of  metabo- 
lism essentially  carbon  dioxide.  With  decreasing 
oxygen  availability  and  the  presence  of  carbon 
dioxide,  an  increasingly  greater  number  of  such 
organisms  successively  change  their  metabolism  to 
so-called  fermentation  processes,  and  the  carbon 
dioxide  concentration  in  the  water  surrounding  the 
microorganisms  markedly  influences  the  nature  of 
the  then  occurring  fermentation  process.  This 
effect  can  be  considered  as  a  slowing  down  of  the 
metabolism  processes,  which  then  gradually  leads 
to  a  preservation  of  the  original  states,  so  that  then 
there  can  be  extensively  prevented  losses  in  bio- 
logical mass  due  to  self-respiration,  as  such  arise 
during  the  sludge  stabilization  upon  aeration. 
These  changes  in  metabolism  are  reversible,  i.e., 
these  organisms  again  begin  to  breathe  upon  re- 
newed offer  of  oxygen.  (Sinha-OEIS) 
W8 1-06144 


METHOD  AND  APPARATUS  FOR  TREATING 
WATER, 

E.  M.  Sutphin. 

U.S.  Patent  No  4,231,863,  9  p,  6  Fig,  2  Tab,  17  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1000,  No  1,  p  260,  November  4,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Water  purification. 
Aerobic  conditions,  'Oxygen,  Adsorption,  Biologi- 
cal treatment,  Activated  sludge. 

A  method  and  apparatus  for  purifying  water  or 
treating  waste  water  utilizes  a  gaseous  medium, 
and  particularly  oxygen  or  air,  to  lift  the  water 
through  a  biological  reactor.  The  reactor  has  a 
plurality  of  substantially  vertical  conduit  members 
positioned  over  a  manifold  member  through  which 
the  gas  is  supplied  to  the  conduit.  Preferably,  when 
pure  oxygen  is  employed,  the  system  is  sealed  and 
utilizes  a  carbon  dioxide  absorber.  Optionally,  par- 
ticles may  be  included  in  the  water  being  treated. 
(Sinha-OEIS) 
W81-06145 


GYRATORY  AEROBIC  AERATION  TREAT- 
MENT TANK, 

R.  W.  Heiligtag. 

U.S.  Patent  No  4,231,874,  6  p,  5  Fig,  19  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  1000,  No  I,  p  263,  November  4,  1980. 

Descriptors:  'Patents,  'Wastewater  treatment, 
'Water  pollution  treatment,  'Aeration,  'Equip- 
ment, Flow  systems.  Water  purification.  Aerobic 
conditions. 

A  waste  treatment  tank  includes  a  cylindrical  outer 
shell  and  a  concentric  baffle  positioned  radially 
inboard  of  the  shell.  The  annular  area  between  the 
shell  and  the  baffle  delimits  an  aeration  tank 
section,  while  the  area  surrounded  by  the  baffle 
delimits  a  clarification  tank  section.  The  clarifica- 
tion tank  section  has  an  inlet  connecting  with  the 
aeration  section.  At  least  one  opening  exists  along 
the  bottom  of  the  baffle  separating  the  sections  for 
the  return  of  solid  matter  inadvertently  entering 
the  clarification  lank  section.  A  submersible  pump 
generates  a  horizontal  circulatory  flo«  pattern  in 
the  aeration  section,  and  has  a  section  functioning 
as  a  venturi  area.  A  skimmer  and  an  air  supply 
means  are  operatively  connected  to  the  portion 
along  the  \enturi  area  The  skimmer  extends  be- 
tween the  clarification  tank  and  the  pump  and 
functions  to  provide  a  return  from  the  clarification 


tank  to  the  aeration  tank  for  floating  solid  waste. 
The  air  supply  tubes  are  connected  to  an  air  source 
and  include  means  for  adjusting  the  amount  of  air 
entering  the  supply  tubes  so  that  the  aeration  proc- 
ess may  be  regulated.  (Sinha-OEIS) 
W8 1-06 148 


WASTEWATER  SPRAY  IRRIGATION  AT 
ARMY  INSTALLATIONS, 

Army  Environmental  Hygiene  Agency,  Aberdeen 
Proving  Ground,  MD. 
J.  W.  Bauer. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE3,  p  435-453,  June, 
1981.  7  Tab,  15  Ref. 

Descriptors:  'Spray  irrigation,  'Land  disposal, 
'Legal  aspects,  'Wastewater  disposal.  Wastewater 
pretreatment.  Secondary  treatment,  Wastewater 
treatment.  Performance  evaluation.  Regulation, 
'Impaired  water  use. 

A  brief  description  is  presented  of  the  environmen- 
tal setting,  wastewater  pretreatment,  and  model  of 
operation  of  each  of  the  existing  army  land  treat- 
ment systems.  Overall  performance  and  level  of 
compliance  are  discussed.  There  are  five  existing 
domestic  wastewater  spray  irrigation  systems, 
three  at  golf  courses  and  two  on  unused  grasslands. 
None  of  these  exceeds  an  application  rate  of  1.5  in. 
per  week  except  for  one  which  receives  2.0  to  3.5 
in.  per  week.  All  use  secondary  treatment  and 
disinfection  prior  to  spraying.  In  order  to  comply 
with  various  state  and  federal  regulations,  routine 
monitoring  of  effluent  and  groundwater  will  be 
implemented  at  all  sites.  At  Fitzsimons  Army 
Medical  Center  corrective  measures  were  taken  to 
eliminate  direct  spray  onto  sidewalks  and  windb- 
lown spray  onto  water  fountains.  At  Camp  Oliver, 
four  sprinklers  were  eliminated  because  the  land 
was  saturated.  Fort  Hunter  Liggett  was  reduced  to 
35%  of  design  application  rate  because  of  electrical 
and  drainage  problems.  Overall  performance  has 
been  good,  and  all  systems  are  currently  in  compli- 
ance with  state  and  federal  regulations  and  guide- 
lines. (Small-FRC) 
W81-06151 


PREDICTING  FLUIDIZATION  AND  EXPAN- 
SION OF  FILTER  MEDIA, 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 
ing. 

J.  L.  Cleasby,  and  K-S.  Fan. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol,  107,  No  EE3,  p  455-471,  June, 
1981.5Fig,  3Tab,  8Ref 

Descriptors:  'Filter  media,  'Fluidized  bed  process- 
es, 'Mathematical  models,  'Water  treatment. 
Wastewater  treatment.  Particle  shape.  Particle  size. 
Backwash,  Velocity. 

Models  for  predicting  the  minimum  fluidized  ve- 
locity of  granular  materials  are  modified  to  include 
a  measure  of  angularity.  Also,  a  simple  method  of 
measuring  angularity  is  presented.  Two  measures 
of  angularity  were  made  for  several  filter  materials. 
Sphericity  ranged  from  0.32  to  0.81.  and  the  dy- 
namic shape  factor  ranged  from  0.20  to  0.70  for  the 
various  materials.  These  measures,  when  incorpo- 
rated into  the  new  model,  predicted  expansion  of 
the  uniformly  sized  filter  media  with  a  mean  pre- 
diction error  of  0.06  of  the  actual  ratio  of  expanded 
bed  depth  over  initial  bed  depth  when  this  ratio 
ranges  from  1.1  to  2.0.  When  full  bed  fluidization  is 
required,  the  minimum  backwash  rate  can  be  cal- 
culated from  the  Wen  and  Vu  equation  using  the 
sieve  size  for  the  media  and  adding  a  30%  safety 
factor  to  ensure  free  movement  of  the  coarser 
grains  in  the  bed.  The  Wen  and  Yu  model  is 
inadequate  to  predict  the  minimum  fluidization. 
(Small-FRC) 
W8 1-06 152 


A    SITE-SPECIFIC   DESIGN    OF   CHLORINA- 
TION  FACILITIES, 

Vail  (Raymond)  and  Associates.  Sacramento.  CA. 
M.  G.  Thalhamer. 
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Journal  of  the  Environmental  Engineering  Divi- 
sion Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE3,  p  473-480,  June, 
1981.2Fig,  2Tab,  5Ref 

Descriptors:  *Water  treatment  facilities,  *Chlorin- 
ation,  'Design  criteria.  Pipelines,  Pipes,  Flushing, 
Suspended  solids,  California,  'Wastewater  treat- 
ment. 

The  design  parameters  of  a  successful  chlorination 
facility  are  defined,  and  the  design  of  the  City  of 
Woodland  Wastewater  Treatment  Facilities  (Cali- 
fornia) is  presented.  A  chlorination  facility  pro- 
vides for  the  addition  of  chlorine,  mixing  of  the 
chlorine,  achievement  of  detention  time  and  plug 
flow,  and  removal  of  residual  solids.  At  the  Wood- 
land facility  a  piggyback  pipeline  design  is  used 
which  can  flush  the  system  of  solids  without  being 
bypassed  or  shutdown.  A  flushing  pipe  is  placed 
directly  under  and  parallel  to  the  main  pipe  with 
vertical  tubes  connecting  the  two  pipes.  The  pipe 
is  flushed  once  every  other  morning,  and  a  flush 
takes  about  eight  minutes.  The  piggyback  system 
removes  20%  of  the  suspended  matter.  This  chlor- 
ination facility  has  operated  successfully  since 
March,  1980.  Suspended  matter  of  the  plant's  efflu- 
ent will  be  reduced  below  30  mg/liter  upon  com- 
pletion of  a  future  second  phase  construction  pro- 
ject. (Small-FRC) 
W8 1-06 153 


AUTOMATION  OF  WASTEWATER  TREAT- 
MENT FACILITIES, 

Emschergenossenschaft,  Essen  (Germany,  F.R.). 
G.  Annen. 

Water  Science  and  Technology,  Vol  13,  No  3,  p 
93-98,  1981. 

Descriptors:  'Automation,  'Control  systems, 
•Wastewater  treatment  facilities,  Emscher  River, 
Flow  control.  Aeration,  Computers,  Monitoring, 
West  Germany,  'Germany,  Emscher  Mouth  treat- 
ment plant. 

The  automatic  control  system  of  the  Emscher 
Mouth  wastewater  treatment  plant  (flow  rate  20.0 
cu  meters  per  sec)  in  West  Germany  is  described. 
Coal  mining,  steel  and  chemical  manufacture  pre- 
dominate in  this  industrial  region  of  2.5  million 
people.  Automatic  control  is  incorporated  into  the 
flow  control  system,  in  the  aeration  process,  in 
monitoring  machinery,  and  in  storing  and  analyz- 
ing process  data.  Automation  is  partially  used  in 
the  grit  collecting  process  and  in  the  primary 
sludge  scraping.  This  system  is  not  involved  in 
direct  process  control,  and  the  individual  control 
loops  may  be  improved  at  will.  (Cassar-FRC) 
W81-06160 


OPERATOR  TRAINING  IS  KEY  TO  OXIDA- 
TION  DITCH  START-UP  AND  OPERATION, 

Christian,  Spring,  Sielbach  &  Associates,  Billings, 

MT. 

R.  L.  Sanks.  and  J.  E.  Connell. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  4,  p  444-450,  April,  1981.  3  Fig,  1  Tab, 

5Ref. 

Descriptors:  'Oxidation  ditches,  'Maintenance, 
Operating  costs.  Ditches,  Oxidation,  'Wastewater 
oxidation.  Aeration,  Training,  Colstrip,  Montana, 
Cold  weather  construction. 

The  production  of  high  quality  effluents  from 
treatment  plants  is  as  much  dependent  on  efficient 
operation  as  on  suitable  design.  The  best  operation 
is  secured  through  close  cooperation  between  the 
designer  and  the  operator.  The  O&M  (Operations 
and  Maintenance)  manual,  hands-on-training,  co- 
operative experimentation,  monitoring  of  results, 
and  continued  designer  advice  are  all  parts  of  a 
good  program.  Engineering  contracts  should  be 
written  to  include  the  cost  of  such  work  over  a  full 
season  of  operation.  O&M  manuals  should  be  writ- 
ten during  the  design  stage  and  be  available  for  use 
before  start-up;  later  they  should  undergo  revisions 
and  modifications  that  reflect  the  best  operation  of 
the  plant.  This  principle  was  employed  in  the 
startup  of  the  oxidation  ditch  at  the  Colstrip,  Mon- 
tana  wastewater  treatment   plant,   with  a  design 


based  on  a  future  fiow  of  0.6  mgd  for  a  population 
of  4,000.  It  is  usual  for  wastewater  treatment  plants 
to  exceed  their  discharge  permit  limitations  during 
startup.  However,  Colstrip's  effluent  BOD  exceed- 
ed 30  mg/1  in  only  two  out  of  122  tests,  and  the 
suspended  solids  exceeded  30  mg/1  in  only  six  out 
of  129  tests.  Special  problems  created  by  the  cold 
climate  were  resolved  by  design  and  operating 
adaptations.  (Baker-FRC) 
W8 1-06 176 


FORCES  ACTING  ON  FLOC  AND  STRENGTH 
OF  FLOC, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering 
and  Sanitary  Engineering. 
T.  Matsuo,  and  H.  Unno. 

Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,  Vol  107,  No  EE3,  p  527-545,  June, 
1981.  7  Fig,  11  Tab,  22Ref. 

Descriptors:  'Flocculation,  'Separation  tech- 
niques, 'Shear  stress.  Chemical  coagulation, 
'Water  treatment.  Wastewater  treatment, 
Strength,  Mathematical  studies. 

Experiments  were  carried  out  to  investigate  the 
quantitative  evaluation  of  the  strength  of  flocculat- 
ed floes,  and  formulas  were  evaluated  to  evaluate 
the  dynamic  forces.  The  turbulent  component  of 
velocity  of  fluid  flow  is  explicitly  incorporated  in 
the  fundamental  balance  of  forces.  For  suspended 
almost  neutrally  buoyant  particles  such  as  floccu- 
lated floes,  surface  shear  brought  about  by  the 
difference  in  deformability  is  the  predominant 
force  which  causes  floe  breakup.  The  calculation 
of  a  value  for  the  inherent  strength  of  floes  is 
permitted  by  the  assumption  of  a  pseudosurface 
tension  caused  by  a  thin  shell-like  structure  near 
the  floe  surface.  Also,  floe  strength  of  different 
floes  can  be  compared  using  pseudosurface  tension. 
Floe  strength  analysis  indicated  that  the  optimum 
alum  dosage  for  the  strongest  floe  is  smaller  than 
that  which  produces  the  minimum  residual  turbi- 
dity. (Small-FRC) 
W8 1-06 185 


SLUDGE  MANAGEMENT  SYSTEMS:  OPTI- 
MAL PLANNING, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Civil 
Engineering. 

Y.  Hasit,  R.  Rajagopal,  and  P.  A.  Vesilind. 
Journal  of  the  Environmental  Engineering  Divi- 
sion, Proceedings  of  the  American  Society  of  Civil 
Engineers,   Vol    107,   No  EE3,  p  493-509,  June, 
1981.  3  Fig,  2  Tab,  25  Ref. 

Descriptors:  'Mathematical  models,  'Sludge  dis- 
posal, 'Optimization,  Economic  aspects.  Sludge, 
'Wastewater  treatment.  Management  planning. 
Costs,  Case  studies.  Comparison  studies. 

A  mixed  integer  programming  model  is  presented 
which  evaluates  numerous  alternatives  in  sludge 
management  for  the  selection  of  a  minimum  cost 
plan  either  for  a  single  plant  or  for  a  group  of 
plants  in  a  region.  It  determines  the  types,  sizes, 
and  locations  of  treatment  units  and  disposal  sites 
which  minimize  sludge  processing,  transportation, 
and  disposal  costs.  Mixed  integer  programming  is 
the  most  appropriate  optimization  technique  due  to 
the  fixed  charges  in  the  concave  cost  functions,  the 
exclusive  character  of  some  decision  variables,  and 
the  necessity  for  some  variables  to  take  discrete 
values.  Case  studies  are  presented  which  test  and 
compare  different  treatment  scenarios.  A  region 
with  seven  water  and  wastewater  treatment  plants 
producing  four  types  of  sludges,  one  incinerator, 
two  landfills,  and  two  land  application  sites  was 
analyzed.  Planners  can  evaluate  numerous  alterna- 
tives for  improving  their  decisions  using  the  model. 
(Small-FRC) 
W81-06186 


THE  DEFINITION  OF  SURFACE  RATES  IN 
CLARIFIERS  -  A  REVIEW  OF  CURRENT  AND 
EARLIER  PRACTICES, 

Paterson  Candy  International  Ltd., 

London(England).  Process  Technology  Dept. 
D.  G.  Stevenson. 


Journal  of  the  Institution  of  Water  Engineers  and 
Scientists,  Vol  35,  No  2,  p  179-185,  March,  1981. 
10  Fig. 

Descriptors:  'Clarifiers,  'Reviews,  Water  treat- 
ment, 'Wastewater  treatment.  Filtration,  Clarifica- 
tion, Flocculation,  Settling  basins.  Sedimentation, 
Sludge  thickening. 

A  proposal  is  made,  considering  the  various  types 
of  clarifiers  used  in  water  treatment,  to  establish  a 
generally  applicable  basis  on  which  the  effective 
area  of  a  clarifier  can  be  defined  so  that  the  current 
divergence  may  be  avoided.  It  is  proposed  that 
such  a  standard  should  be  based  on  the  total  area 
within  the  walls  of  the  clarifier  at  the  level  at 
which  separation  occurs  when  the  tank  is  working 
at  its  full  design  rate  and  with  some  reserve  for 
surges.  In  most  designs  this  area  will  occur  be- 
tween the  base  of  the  decanting  troughs  and  the 
lowest  normal  working  level  above  the  rim  of  the 
sludge  concentrators,  and  also  above  any  hopper 
or  trough  sections.  In  the  case  of  flotation  clarifiers 
the  relevant  area  should  be  that  of  the  downflow- 
ing  zone  excluding  the  riser,  not  the  floating  sludge 
area.  This  will  normally  occur  in  a  parallel  sided 
section  where  the  blanket  has  sufficient  height  to 
expand  by  about  one  meter  without  change  of 
surface  area  in  case  of  increased  flow.  Ancillary 
zones  such  as  contact  tanks,  flocculation  and 
mixing  zones,  and  pulse  chambers  should  not  nor- 
mally be  included  when  performing  rise  rate  calcu- 
lations. Differing  conventions  should  apply  to  flo- 
tation clarification  and  flotation  thickening. 
(Baker-FRC) 
W8 1-06 189 


PEAT-AN  ADSORBENT/FILTRATION 

MEDIUM  FOR  WASTEWATER  TREATMENT, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 

Industrial  Chemistry. 

G.  McKay. 

Water  Services,  Vol  84,  No  1012,  p  357-359,  June, 

1980.  4  Fig,  2  Tab,  18  Ref. 

Descriptors:  'Peat,  'Adsorbents,  'Industrial 
wastewater,  'Wastewater  treatment.  Filtration,  Oil 
spills,  Color  removal.  Dye  industry  wastes.  Organ- 
ic compounds.  Surfactants,  Phosphates,  Meat  proc- 
essing industry,  Metals,  Heavy  metals.  Textile  mill 
wastes. 

Peat  was  an  effective  and  cheap  adsorbent  and 
filtration  medium  for  treatment  of  various  types  of 
industrial  wastewaters  containing  oils,  dyes,  organ- 
ic compounds,  phosphates,  slaughterhouse  effluent, 
textiles,  and  metals.  Although  peat's  chemical  com- 
position varies  with  location,  it  generally  contains 
cellulosic  compounds,  humic  acids  and  fulvic 
acids.  Laboratory  and  pilot  studies  showed  that 
peat  effectively  absorbs  oil  from  water  and  beach 
spills.  Colors  in  dye  effluent  were  removed  at  a 
fraction  of  the  cost  of  activated  carbon.  Since 
regeneration  is  not  well  established,  the  peat  may 
be  burned  to  produce  low  pressure  steam.  Some 
success  was  reported  in  removing  organic  com- 
pounds and  surfactants.  Several  tests  showed  that 
peat  had  a  high  phosphorus  immobilization. 
Slaughterhouse  wastes  (proteins,  iron,  fats,  and 
phosphorus)  were  removed  up  to  90%  from 
wastewater  with  a  0.15  meter  deep  peat  layer.  One 
problem  was  clogging  of  the  peat  filter.  The  humic 
acid  functional  groups,  -COOH  and  -OH.  were 
stabilized  with  ammonia  and  the  peat  used  as  an 
ion  exchange  system  for  removal  of  heavy  metal 
ions  from  polluted  streams.  Peat  was  added  to 
textile  effluent  in  the  Hussong-Couplan  system. 
Heavy  metals  at  concentrations  up  to  300  ppm 
were  removed  to  an  effluent  concentration  of  less 
than  0.2  ppm.  COD,  BOD,  phosphates  and  sus- 
pended solids  were  reduced  to  a  small  fraction  of 
their  original  concentration.  (Cassar-FRC) 
W81-06193 


FACTORS  AFFECTING  EFFLUENT  VARI- 
ABILITY FROM  ACTIVATED  SLUDGE  PROC- 
ESSES, 

Brown  and  Caldwell  Consulting  Engineers,  Pasa- 
dena, CA. 
S.  Niku.  and  E.  D.  Schroeder. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5D — Waste  Treatment  Processes 


Journal  of  the  Water  Pollution  Control  Federation, 
Vol  53,  No  5,  p  546-559,  May,  1981.  13  Tab,  21 
Ref 

Descriptors:  'Activated  sludge,  'Effluents, 
Wastewater  treatment.  Sludge,  Operating  policies. 
Temperature  effects.  Suspended  solids,  Wind,  Ac- 
tivated sludge  process. 

The  nature  and  extent  of  the  variability  in  effluent 
quality  from  activated  sludge  processes  were  de- 
termined. Factors  contributing  to  this  variability 
were  identified  through  statistical  analysis  of  oper- 
ating data.  Improved  understanding  of  these  varia- 
bilities will  be  useful  in  designing  and  operating 
plants  with  decreased  effluent  quality  variability. 
System  performance  can  be  improved,  which 
should  result  in  a  significant  decrease  in  pollution 
loads  on  receiving  waters  and  in  reduced  oper- 
ational costs.  Factors  which  are  involved  in  the 
variability  of  effluent  quality  include  influent  varia- 
bles such  as  flow,  influent  biochemical  oxygen 
demand,  and  suspended  solids  composition;  envi- 
ronmental conditions  such  as  wastewater  tempera- 
ture and  wind  conditions;  biological  and  operation- 
al parameters  such  as  mean  cell  residence  time, 
mixed  liquor  suspended  solids,  food  to  microorgan- 
ism ratio,  return  sludge  flow,  concentration  of 
sludge,  and  sludge  wastage  rate;  settling  character- 
istics and  clarifier  design,  including  sludge  volume 
index  and  settleable  solids;  size  of  plant  and  type  of 
process;  time  effects;  human  factors;  and  inherent 
process  variability.  Improving  operational  proce- 
dures and  those  parameters  relating  to  the  solids 
separating  facilities  seem  to  be  the  areas  in  which 
the  most  promising  alternatives  for  process  control 
lie.  (Baker-FRC) 
W8 1-06234 


ENERGY  CONSERVATION  FOR  EXISTING 
WASTEWATER  TREATMENT  PLANTS, 

Culp/Wesner/Culp,  Santa  Ana,  CA. 

B.  E.  Burris. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  5,  p  536-545,  May,  1981.  9  Fig,  1  Tab,  8 

Ref. 

Descriptors:  'Energy  conservation,  'Wastewater 
treatment.  Energy  sources.  Advanced  wastewater 
treatment.  Secondary  wastewater.  Tertiary 
wastewater  treatment.  Pumps,  Motors,  Disinfec- 
tion. 

Various  steps  in  the  wastewater  treatment  take 
large  amounts  of  energy  Energy  is  required  for 
wastewater  pumping,  primary  treatment,  second- 
ary treatment.  Tertiary  treatment,  disinfection, 
building  heating  and  cooling,  and  sludge  treatment 
and  disposal.  Even  in  already  existing  plants  there 
are  areas  for  conservation  which  should  signifi- 
cantly reduce  energy  demands.  Anaerobic  digester 
gas  can  be  recovered  and  is  a  valuable  energy 
source.  Incinerator  waste  heat  can  also  be  recov- 
ered and  used.  Various  methods  of  electricity  pric- 
ing are  considered.  Specific  conservation  steps 
may  include  the  use  of  pumping  adjustments 
during  low  flow  periods,  proper  pump  mainte- 
nance and  operation,  energy-efficient  motors  and 
pumps,  energy-efficient  variable  speed  drives, 
proper  plant  lighting,  heating  and  ventilation, 
screening  and  grit  removal,  sludge  pumping,  trick- 
ling filters,  use  of  rotating  biological  contactors, 
diffused  aeration  systems,  studies  of  the  effect  of 
solids  retention  time  on  overall  energy  utilization, 
the  use  of  intermittent  operation  of  sludge  dewa- 
tering  process,  changes  in  motor  types,  and  the  use 
of  capacitors.  Use  of  sludge  for  fertilizers  or  soil 
conditioners  can  save  energy  normally  used  in 
dewatering  and  incineration  processes  as  well  as 
reducing  the  need  for  manufacturing  fertilizers  to 
some  degree.  Possible  use  of  solar  energy  should 
also  be  considered.  (Baker-FRC) 
W8 1-06235 


DIGESTED  SLUDGE  DEWATERING  EXPERI- 
ENCES AT  ORANGE  COUNTY,  CALIFORNIA, 

Orange  County  Sanitation  Districts.  CA 
W.  N.  Clarke.  W  Fox.  and  W  R   Howard 
Journal  of  the  Water  Pollution  Control  Federation. 
Vol  53.  No  5.  p  530-535.  May.  1981    10  Fig.  4  Tab. 
I  Ref. 


Descriptors:  'Sludge  drying,  'Wastewater  treat- 
ment. Orange  County,  California,  Sludge  diges- 
tion. Digestion,  Biodegradation,  Dewatering,  Cen- 
trifugation.  Oxygen  demand.  Oxygen.  Biochemical 
oxygen  demand.  'Waste  disposal. 

Problems,  experiences  and  costs  associated  with  a 
dewatering  operation  carried  out  by  the  County 
Sanitation  Districts  of  Orange  County,  California 
are  reviewed.  Mechanical  dewatering  of  sludge  has 
been  carried  out  there  over  the  past  18  years. 
During  this  time  the  treatment  has  been  upgraded. 
Currently  the  system  collects,  treats,  and  disposes 
of  8.54  cubic  meters/sec  or  about  195  mgd  of 
combined  domestic  and  industrial  wastewater.  The 
average  five  day  BOD  is  about  300  mg/liter,  and 
suspended  solids  average  about  325  mg/liter. 
Nearly  25%  of  the  wasteload  is  carried  by  a  tribu- 
tary from  industry  located  in  Orange  County,  in- 
cluding food  processors,  pharmaceutical  labs, 
metal  platers  and  sugar  producers.  Until  the  early 
1960s  digested  sludge  was  air  dried  on  sludge  beds 
at  the  treatment  facilities.  In  1963  a  centrifuge 
plant  was  added  to  dewater  digested  bottom 
sludge.  Currently  all  digested  sludge  contents  are 
dewatered  using  centrifuges.  Facilities  are  present 
for  mixing  and  feeding  polymers.  Conveyance  and 
storage  of  sludge  following  centrifugation  has  been 
upgraded.  Final  handling  of  the  centrifuged  sludge 
solids  is  done  at  the  composting  facility.  The  facili- 
ty has  a  capacity  of  344.1  cubic  meters  and  cost 
about  $450,000.  After  composting  the  solids  are 
either  disposed  of  in  the  remaining  landfill  area  or 
sold  to  a  local  fertilizer  company  for  use  as  a  soil 
amendment.  (Baker-FRC) 
W8 1-06236 


TOTAL    DOMESTIC    WASTEWATER    COSTS 
PEGGED  AT  $22  BILLION  A  YEAR, 

Murphy  (Sage)  and  Associates,  Inc.,  Denver,  CO 
For  primary  bibliographic  entry  see  Field  6B. 
W8 1-06237 


A  CRITIQUE  OF  ASSIMILATIVE  CAPACITY, 

Caulfield    Inst,    of   Tech.,    Victoria    (Australia). 

Water  Studies  Centre. 

I.  C.  Campbell. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol   53,   No   5,   p   604-607,   May.    1981.   20   Ref 

Descriptors:  'Assimilative  capacity.  Waste  dispos- 
al. Dissolved  oxygen,  'Wastewater  treatment, 
'Technology,  Water  quality,  Waste  discharge. 
Aeration. 

The  term  'assimilative  capacity'  is  discussed  as  it 
relates  to  the  field  of  applied  water  science.  This 
term  came  into  use  during  the  mid-60's  and  has 
two  major  faults.  First,  it  is  used  by  two  groups  of 
technologists  working  in  related  areas  to  mean 
different  things  Secondly,  in  both  cases,  the  term 
is  inappropriate  or  meaningless.  Wastewater  engi- 
neers and  chemists  frequently  use  assimilative  ca- 
pacity to  specify  the  volume  of  a  waste  that  may 
be  discharged  into  a  receiving  water  without  low- 
ering the  ambient  dissolved  oxygen  concentration 
below  a  specified  level.  Other  workers  use  the 
term  more  broadly  to  mean  the  ability  of  a  receiv- 
ing water  to  absorb  wastes  without  exceeding  any 
of  a  set  of  chemical  or  microbiological  criteria.  It  is 
suggested  that  use  of  this  term  in  either  of  these 
two  contexts  be  abandoned.  Where  dissolved 
oxygen  concentrations  are  the  sole  object  of  the 
in\estigation.  the  terms  're-aeration"  and  'reaera- 
tion  capacity'  are  more  explicit  and  accurate. 
When  a  number  of  chemical  or  microbiological 
parameters  are  being  studied,  the  actual  phenom- 
enon being  studied  is  the  waste  treatment  capacity 
of  the  stream.  (Baker-FRC) 
W8 1-06238 


HYDRAULICS  OF  INTERMITTENT  SAND 
FILTERS  LOADED  WITH  SINGLE-CELL  OXI- 
DATION POND  EFFLUENT, 

Auburn   Univ  .   AL    Dept.   of  Civil   Engineering. 
J.  M   Morgan.  C.  L.  Huffman.  T.  Green,  and  J.  F. 
Judkins.  Jr. 

Journal  of  the  Water  Pollution  Control  Federation. 
Vol  53,  No  5,  p  587-593.  May.  1981.  6  Tab.  7  Ref 


Descriptors:  'Sand  filters,  'Oxidation  ponds, 
'Wastewater  treatment.  Filters,  Sand,  Oxidation, 
Mathematical  models,  Suspended  solids,  Effluents, 
Urban  areas. 

A  comprehensive  pilot  scale  investigation  of  the 
effects  of  intermittent  sand  filtration  on  single-cell 
oxidation  pond  efluent  was  performed.  Special  em- 
phasis was  given  to  changes  observed  in  the  hy- 
draulic characteristics  of  the  filters  during  filtration 
runs  and  during  daily  filtration  cycles.  Eight  inter- 
mittent sand  filters  were  constructed  adjacant  to  a 
single-cell  1,100  cubic  meter/day  municipal  oxida- 
tion pond  located  near  Auburn,  Alabama.  The 
oxidation  pond  received  wastes  from  several 
motels  and  restaurants  as  well  as  from  a  large 
mobile  home  park  and  other  residential  areas.  The 
study  demonstrated  that  suspended  solids  removal 
efficiencies  on  the  order  of  30  to  70%  are  likely  if 
single-cell  oxidation  pond  effluent  is  applied  to 
intermittent  sand  filters.  The  hydraulic  perform- 
ance of  intermittent  sand  filters  loaded  with  single- 
cell  oxidation  pond  effluent  was  highly  variable 
and  was  related  to  sand  size,  hydraulic  loading 
rate,  weather  conditions  and  suspended  solids  load- 
ings. It  was  also  concluded  that  currently  available 
mathematical  methods  for  estimating  the  length  of 
filter  runs  are  generally  inadequate  for  design  pur- 
poses. (Baker-FRC) 
W8 1-06240 


DYNAMICS  OF  ACTIVATED  SLUDGE  IN 
TERMS  OF  ORGANIC  CARBON, 

Sherbrooke    Univ.    (Quebec).    Dept.    of   General 

Chemistry. 

N.  Therien,  and  S.  Perdrieux. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol  53,  No  5,  p  576-586,  May,  1981.  17  Fig,  6  Tab, 

26  Ref 

Descriptors:  'Activated  sludge,  'Dynamics, 
'Wastewater  treatment.  Organic  carbon.  Carbon, 
Water  quality.  Suspended  solids,  Sludge. 

A  laboratory-scale  activated  sludge  process  was 
constructed  using  an  aerator  and  a  clarification 
unit.  The  essential  characteristic  of  this  assembly 
was  that  the  units  were  separated  from  each  other, 
although  their  individual  operational  functions 
were  coupled  through  the  effect  of  a  sludge  recir- 
culation stream  connecting  the  two  units.  Analysis 
was  made  of  the  soluble  organic  carbon  (SOC)  and 
suspended  solid  organic  carbon  (SSOC)  concentra- 
tions of  the  several  streams  connecting  this  activat- 
ed sludge  process,  which  was  operated  under  non- 
steady-state  conditions.  The  sludge  age  appeared 
to  have  a  very  important  effect  on  the  quality  of 
biological  treatment.  A  nonautocatalytic  response 
for  biomass,  as  already  reported  elsewhere,  was 
noted;  this  showed  that  the  dynamics  of  the  bio- 
logical treatment  depended  less  on  the  growth  rate 
of  microorganisms  than  on  other  mechanisms  such 
as  the  storage  of  the  carbon  substrate  in  the  cells. 
The  study  of  the  recycling  of  sludges  suggested 
that  the  activated  sludge  process  is  characterized 
by  a  relatively  low  rate  of  growth  of  the  microor- 
ganisms, especially  with  very  old  sludge.  Consider- 
ation of  the  activated  sludge  process  as  a  process 
aimed  at  eliminating  the  maximum  quantity  of  sub- 
strate with  the  minimum  amount  of  microorgan- 
isms may  make  the  process  easier  to  understand. 
The  carbon  variable  appeared  to  be  a  particularly 
powerful  tool  to  use.  as  much  faster  and  more 
precise  quantification  is  offered  by  this  method. 
(Baker-FRC) 
W8 1 -06242 


THE  FORMATION  OF  SEPARABLE  SUSPEN- 
SIONS AND  THE  METHODS  OF  ITS  ASSESS- 
MENT, 

Hydroprojekt.  Prague  (Czechoslovakia). 

F.  Hereit.  S.  Mutl.  and  V.  Vagner. 

Aqua,  No  5,  p  95-99.  1980.  5  Fig.  2  Tab.  3  Ref 

Descriptors:  'Wastewater  treatment.  'Suspensions. 
'Sedimentation.  'Separation  techniques.  Filtration. 
Coagulation.  Chemical  coagulation.  Mathematical 
studies.  Mathematical  models.  Aggregates.  Alumi- 
num sulfate.  Settling  velocity.  Temperature  effects. 

Some  results  of  the  HYDROPROJEKT 
PRAGUE  research  efforts  aimed  at  treating  sus- 
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pensions  in  waste  waters  are  reviewed.  Hydrolyz- 
ing  ferric  and  aluminum  salts  are  used  most  com- 
monly as  destabiiization  agents.  The  structures  of 
formed  aggregates  depend  upon  the  mutual  rate  of 
adhesive  and  tangential  forces  acting  upon  the 
particles  during  aggregation.  Various  means  of  seg- 
regation, such  as  coagulation,  direct  filtration, 
double-stage  filtration  and  sedimentation  and  filtra- 
tion are  considered.  Some  presumptions  for  deriv- 
ing mathematical  models  to  describe  the  formation 
of  aggregates  are  outlined.  During  aggregation 
testing,  various  categories  of  particles  may  be  de- 
fined according  to  settling  velocity.  Mathematical 
models  are  also  useful  in  determining  the  optimal 
dose  of  aluminum  sulfate  to  be  used  and  in  calcu- 
lating aggregation  efficiency  coefficients.  The  ag- 
gregation test  gave  adequate  results  when  used  on 
samples  of  water  from  the  Znojmo  Water  Treat- 
ment Plant.  Aggregation  procedures  were  greatly 
influenced  by  temperature  and  the  aggregation  ef- 
ficiency coefficients  of  the  samples  when  used  for 
treatment  of  color  in  pilot  plant  tests.  (Geiger- 
FRC) 
W81-06255 


SUBSTRATE  UTILIZATION  KINETIC  MODEL 
FOR  BIOLOGICAL  TREATMENT  PROCESS- 
ES 

Science    and    Agricultural    Administration,    Clay 
Center,  NE.  Meat  Animal  Research  Center. 
Y.  R.  Chen,  and  A.  G.  Hashimoto. 
Biotechnology  and  Bioengineering,  Vol  22,  No  10, 
p  2081-2095,  1980.  7  Fig,  2  Tab,  25  Ref 

Descriptors;  *Biological  treatment,  'Organic 
wastes,  'Wastewater  treatment.  Model  studies, 
Contois  equation.  Aerobic  treatment.  Anaerobic 
digestion,  Barn  wastes.  Kinetics,  Mathematical 
equations. 

The  kinetic  equation  derived  from  Contois'  model 
proved  applicable  for  aerobic  and  anaerobic  treat- 
ments of  organic  wastes.  This  equation  is:  Effluent 
substrate  concentration  =  R  4-  (1  -  R)K/  (UT  -  1 
-I-  K),  where  R  =  refractory  coefficient,  K  = 
kinetic  parameter,  U  =  maximum  specific  growth 
rate  of  microorganisms,  and  T  =  hydraulic  or 
solids  retention  time.  This  equation,  used  with  data 
for  aerobic  digestions  of  organic  substrates  and  for 
anaerobic  treatment  of  dairy  wastes,  showed  good 
agreement  between  experimental  and  calculated 
results.  58.4%  of  the  dairy  wastes  were  not  biode- 
gradable. The  kinetic  parameters  and  the  refrac- 
tory coefficients  were  independent  of  influent  or- 
ganic substrate  concentrations.  This  study  agrees 
with  previous  reports  that  effluent  quality  of  bio- 
logical treatment  systems  for  organic  wastes  de- 
pends on  influent  organic  waste  concentration.  Al- 
though the  refractory  coefficient  remains  fairly 
constant,  kinetic  parameters  vary  with  tempera- 
ture. (Cassar-FRC) 
W8 1-06261 


along  their  pond  edges.  Floating  roughages  were 
present  in  6  of  the  1 1  one-  and  two-pond  daily 
systems.  Solids  completely  covered  the  surface  of 
the  ponds  at  two  dairies,  and  odors  were  extremely 
strong  due  to  the  anaerobic  conditions.  Pipeline 
systems  were  generally  better  managed  than  pond 
systems.  Ponds  with  dense  vegetation  on  the  sides 
had  the  highest  mosquito  populations.  Pipeline 
systems  that  mixed  effluent  with  well  water  and 
used  it  immediately  for  crop  irrigation  had  no 
mosquito  problems.  Wastewater  pond  and  pipeline 
systems  caused  only  minor  fly  problems.  The  use 
of  soil  sterilants  and  herbicides  to  control  vegeta- 
tion, better  management  of  watersolids  ratio, 
proper  pond  construction,  maintenance  of  pond 
embankments  to  avoid  leakage,  and  the  construc- 
tion of  pond  borders  to  facilitate  inspection  and 
vehicle  service  are  offered  as  suggestions  for  better 
mosquito  control.  (Baker-FRC) 
W8 1-06265 


EFFECTS  OF  PESTICIDES  ON  DECOMPOSI- 
TION OF  ORGANIC  MATTER  AND  NITRIFI- 
CATION IN  SEWAGE, 

Cornell  Univ.,  Ithaca,  NY.  Lab.  of  Soil  Microbi- 
ology. 

M.  T.  Lieberman,  and  M.  Alexander. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  Vol  26,  No  4,  p  554-560,  April,  1981. 
1  Fig,  2  Tab,  17  Ref. 

Descriptors:  'Nitrification,  'Sewage  bacteria, 
'Pesticide  toxicity,  'Organic  wastes,  Waste  water 
treatment.  Microbial  degradation.  Insecticides, 
Degradation,  Herbicides,  Carbamate  pesticides, 
Municipal  wastes.  Decomposition,  Pesticides,  Or- 
ganic matter. 

The  toxicity  of  eight  pesticides  on  nitrification  and 
respiration  processes  of  sewage  microorganisms 
was  studied  in  laboratory  tests.  Solutions  of  car- 
baryl,  propoxur,  bendiocarb,  diazinon,  chlorpyri- 
fos,  malathion,  2,4-D,  and  dichlorvos  were  added 
to  samples  of  municipal  sewage.  Assays  for  pesti- 
cide degradability  and  biochemical  oxygen 
demand  and  dissolved  oxygen  measurements  were 
taken  for  each  test  bottle.  Garbaryl,  malathion, 
diazinon,  chlorpyrifos,  dichlorvos,  bendiocarb  and 
2,4-D  at  levels  ranging  from  0.1  to  100  ppm  had 
little  or  no  effect  on  microbial  oxygen  depletion  in 
the  degrading  organic  matter  in  sewage,  while 
propoxur  was  toxic  even  at  10  ppm.  Mixed  results 
were  obtained  on  toxicity  studies  with  the  pesti- 
cides due  to  the  use  of  different  test  times  and 
sewage  samples.  At  levels  of  14  micrograms/ml, 
carbaryl  was  toxic  to  nitrification,  but  this  effect 
dissipated  after  about  200  hours.  Since  some  of  the 
pesticides  were  observed  to  be  metabolized  during 
the  test,  it  was  suggested  that  their  harmful  effects 
in  sewage  systems  might  be  minimal.  (Geiger- 
FRC) 
W8 1-06279 


MOSQUITO  AND  FLY  PROBLEMS  IN  DAIRY 
WASTE-WATER  SYSTEMS, 

California  Univ..  Davis. 

E.  C.  Loomis,  R.  N.  Hide.  J.  R.  Caton.  and  D.  A. 

Merritt. 

California  Agriculture.   Vol   34.   No   3.   p   37-38. 

March.  1980.  3  Fig. 

Descriptors:  'Dairy  industry.  'Wastewater  man- 
agement. 'Mosquitoes.  Aquatic  insects.  Flies.  Sta- 
bilization ponds.  Ponds. 

Polluted  water  from  dairy  barns  is  frequently  di- 
rected into  holding  ponds,  where  it  may  become  a 
rich  environment  for  the  production  of  mosquitoes 
and  filth  flies.  The  wastewater  includes  cow 
manure,  spilled  feed,  milk  strippings  and  solids,  and 
cleaning  agents.  Cow  manure  mixed  with  earth 
and  bedding  material  from  loafing  corrals  may  also 
be  discharged  into  these  ponds.  The  most  common 
mosquito  found  in  the  polluted  water  is  Culex 
pipiens  quinquefasciatus.  a  carrier  of  encephalitis. 
Houseflies  and  stable  flies  may  also  be  a  problem 
with  these  polluted  holding  ponds.  In  a  survey  of 
13  dairy  farms  with  ponds,  12  had  from  8  to  115 
days'  water  storage  capacity,  all  less  than  the  4-5 
months  recommended  by  the  University  of  Califor- 
nia. All  but  4  had  moderate  to  severe  weed  growth 


FORECAST  OF  THE  DEVELOPMENT  OF  IN- 
DUSTRIAL WASTEWATER  TREATMENT 
METHODS  (EXEMPLIFIED  BY  THE  ANTIBI- 
OTICS INDUSTRY), 

Yu.  P.  Belichenko,  and  V.  F.  Karpukhin. 
Water  Resources  (English  Translation),  Vol  7,  No 
2,  p   191-198.  March/April.   1980.  7  Fig,   16  Ref. 
Translated  from  Vodnye  Resursy,  No  2,  p  170-179, 
March/April.  1980. 

Descriptors:  'Soviet  Union,  'Wastewater  treat- 
ment, 'Reviews,  Biological  treatment,  Physicoche- 
mical  treatment.  Industrial  wastes.  Biochemical 
oxygen  demand.  Pharmaceutical  wastes.  Antibiot- 
ics. 

Future  trends  in  industrial  wastewater  treatment 
methods  were  investigated  by  examining  the  sig- 
nificance of  the  engineering  solutions  presented  in 
articles,  patents,  and  unpublished  papers.  At  pres- 
ent, biochemical  treatment  is  the  most  prevalent 
method.  The  antibiotics  industry  treats  65  million 
cu  m/year  of  wastewater  with  biological  methods. 
In  the  future,  combined  treatment  methods  (bio- 
chemical and  physiocochemical)  will  become  more 
widespread.  It  is  estimated  that  the  volume  of 
wastewaters  treated  by  this  method  will  increase 
from  15  million  cu  m  in  1950  to  185  million  cu  m/ 


year.  Pure  physicochemical  methods  are  expected 
to  increase  by  19%  in  the  future.  Wastewater 
formed  during  the  production  of  antibiotics  can 
have  a  BOD  as  high  as  1000-2000  mg/liter.  Aero- 
bic fermentation  in  methane  tanks  is  an  effective 
treatment  method.  The  reagent  method  which  uses 
flocculants  is  one  of  the  physicochemical  methods 
gaining  use.  Presently,  mechanical  defoaming  is 
used  to  remove  the  foam  which  is  common  in  drug 
company  wastes.  Chemical  methods  and  radiation 
will  be  used  more  in  the  future  to  control  foam. 
Currently  most  sludge  is  disposed  of  on  fields,  but 
other  methods  may  become  prominent  in  the 
future.  (Small-FRC) 
W8 1-06289 


MICROBIOLOGICAL  REMOVAL  OF  METAL 
IONS  FROM  WATER, 

Akademiya  Nauk  Kazakhskoi  USSR,  Alma-Ata. 

Inst,  of  Microbiology  and  Virology. 

A.  N.  Ilyaletdinov. 

Water  Resources  (English  Translation),  Vol  7,  No 

2,  p  182-191,  March/April,  1980.  1  Fig,  2  Tab,  53 

Ref.  Translated  from  Vodnye  Resursy,  No  2,  p 

158-169,  March/ April,  1980. 

Descriptors:  'Microorganisms,  'Aquatic  plants, 
'Metals,  'Absorption,  Wastewater  treatment,  Ac- 
cumulation, Biological  treatment.  Ponds,  Heavy 
metals,  Soviet  Union. 

The  removal  of  metal  ions  from  water  by  aquatic 
plants  and  microbes  is  reviewed.  In  the  biological 
treatment  pond  of  a  lead  works,  sedge  and  cattail 
had  the  greatest  absorbing  capacity.  In  another 
biological  treatment  pond,  plants  accumulated  197- 
311  mg/kg  dry  plant  weight  of  Cu,  31-95  mg/kg 
Zn,  and  35-58  mg/kg  Pb.  Algae  are  known  to 
concentrate  metals  in  their  cells,  and  the  toxicity  of 
chromium  compounds  is  known  to  decrease  during 
the  multiplication  of  scenedesmus  quadricauda  and 
Chlorella  vulgaris.  The  products  of  humification  of 
organic  matter  are  important  in  precipitation  of 
metals  and  can  be  used  to  remove  heavy  metal  ions 
from  water.  One  experiment  has  shown  that  a 
decrease  in  the  concentration  of  organic  matter  in 
sludge  reduced  the  sludge's  ability  to  fix  copper. 
Further  investigations  are  needed  to  establish  the 
significance  of  oxidation-reduction  activity  of  mi- 
croorganisms in  the  migration  in  nature  of  variable 
valence  elements,  including  As,  Fe,  Mo,  and  Mn. 
(Small-FRC) 
W8 1 -06296 

FACTORS  AFFECTING  DEWATERABILITY 
OF  PRIMARY  SLUDGES, 

Institute  of  Paper  Chemistry,  Appleton,  WI.  Div, 
of  Environmental  Sciences. 
T.  W.  Joyce,  A.  A.  Webb,  and  H.  S.  Dugal. 
Tappi,  Vol  63,  No  3,  p  73-75,  March,  1980.  7  Tab, 
15  Ref. 

Descriptors:  'Pulp  and  paper  industry,  'Sludge 
dewatering,  'Dewatering,  'Wastewater  treatment. 
Industrial  wastewater,  Cellulose,  Hemicellulose, 
Carbohydrates,  Primary  sludge,  Particle  size,  Fil- 
tration, Wood  wastes. 

A  model  primary  sludge  made  from  southern  lob- 
lolly pine  was  used  to  study  the  relationship  be- 
tween carbohydrate  composition  and  dewatering 
characteristics.  A  new  alkaline  extraction  process 
using  barium  hydroxide  and  sodium  hydroxide  se- 
quentially removed  hemicelluloses  from  the 
sludge.  Total  hemicellulose  content,  arabinose  con- 
tent, and  xylose  content  showed  high  correlation 
(0.91,  0.94,  and  0.93)  with  the  centrifugal  water 
retention  test,  i.e.,  as  these  substances  were  re- 
moved, dewatering  improved.  Mesh  size  was  not 
statistically  significant.  Analysis  of  mill-generated 
sludges-kraft/newsprint,  groundwood/printing 
paper,  and  chemimechanical/duplicating  paper- 
showed  that  the  ratio  of  hemicellulose  to  cellulose 
increased  as  the  particle  size  and  dewaterability 
decreased.  These  observations  may  be  used  to  ex- 
plain differences  in  dewatering  characteristics  be- 
tween mill-generated  sludges.  For  example, 
groundwood  mill  sludges,  containing  a  high  pro- 
portion of  hemicellulose  to  cellulose,  are  difficult 
to    dewater.    Conversely,    bleachable-grade    kraft 
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pulp,  which  has  lost  much  of  its  hemicellulose,  is 
relatively  easy  to  dewater.  (Cassar-FRC) 
W8 1-06363 


STARTUP  AND  OPERATION  OF  A  HIGH- 
PURITY  OXVGEN-ACTIVATED-SLUDGE  SEC- 
ONDARY TREATMENT  PLANT, 

Thilmany   Pulp   and    Paper   Co.,   Kaukauna,   WI. 

M.  V.  Nelson. 

Tappi,  Vol  63,  No  3,  p  61-64,  March,  1980.  3  Fig,  3 

Tab. 

Descriptors:  'Pulp  and  paper  industry,  'Activated 
sludge  process,  Industrial  wastes,  Pulp  wastes, 
'Wastewater  treatment.  Oxidation  process.  La- 
goons, Aerated  lagoons. 

The  Thilmany  Pulp  and  Paper  Company's  effluent 
treatment  plant  on  the  Fox  River,  Wisconsin,  start- 
ed up  in  May  1977.  It  consists  of  a  primary  clarifier 
which  treats  76,000  cu  meters  per  day  prior  to 
discharge  into  a  3-stage  UNOX  high  purity  oxygen 
activated  sludge  reactor.  The  pulp  mill  sewer,  9500 
cu  meters  per  day,  is  treated  in  an  aerated  lagoon 
before  being  sent  to  the  UNOX  reactor  and  sec- 
ondary clarifiers.  The  resulting  effluent  (averaging 
13  ppm  BODS  and  38  ppm  suspended  solids)  dis- 
charges to  the  Fox  River  and  the  sludge  is  recy- 
cled to  the  reactor.  The  effluent  has  not  exceeded 
net  monthly  discharge  limits  during  the  last  two 
years  of  operation.  Producing  an  effluent  of  the 
specified  quality  required  solving  a  variety  of  me- 
chanical and  biological  problems.  (Cassar-FRC) 
W8 1-06364 


DEWATERING  SECONDARY  SLUDGE.  A 
PILOT-PLANT  STUDY, 

Maine  Univ.  at  Orono.  Dept.  of  Chemical  Engi- 
neering. 

J.  M.  Genco,  and  J.  J.  Carbonello. 
Tappi,  Vol  63,  No  6,  p  99-102,  June,  1980.  6  Fig,  1 
Tab,  9  Ref. 

Descriptors:  'Filtration,  'Sludge  dewatering, 
'Dewatering,  'Pulp  and  paper  industry, 
Wastewater  treatment.  Industrial  wastewater.  Sec- 
ondary wastewater  treatment.  Sludge  condition- 
ing, Rotary  filters,  Diatomaceous  earth. 

The  rotary  vacuum  precoat  filtration  method  was 
evaluated  as  a  means  of  dewatering  secondary 
sludge  from  a  mill  producing  mechanical  pulp 
(groundwood  and  TMP)  and  LWC  paper.  Major 
dependent  variables  studied  were  solids  loading, 
cake  solids,  and  solids  recovery.  Independent  var- 
iables studied  most  intently  were  precoat  material, 
knife  advance,  sludge  conditioning,  drum  submer- 
gence, drum  speed,  and  vacuum  intensity.  The 
amount  of  filtrate  was  greater  with  greater  vacuum 
intensity  and  greater  drum  submergence.  Increases 
in  vacuum  increased  the  cake  consistency;  in- 
creases in  drum  submergence  produced  a  wetter 
filter  cake.  Hyflo  Super  Cel  was  the  best  precoat 
material  tested.  The  best  knife  advance  rate  was 
the  lowest  commensurate  with  stable  filter  oper- 
ation (0.01  mm  per  min  at  25%  submergence  and  a 
recycle  time  of  30-80-10  sec).  Filter  cake  solids 
varied  between  12  and  29%.  Drier  cakes  were 
produced  with  higher  polymer  dosages  and  use  of 
25%  primary  sludge  as  a  sweetener.  Optimum  con- 
ditions for  each  material  being  filtered  produced 
clear  filtrates  at  90-95%  efficiency.  (Cassar-FRC) 
W8 1-06365 


MONITORING  THE  TREATED  EFFLUENT 
AND  RECEIVING  WATERS  OF  PULP  AND 
PAPER  MILLS, 

Weyerhaeuser  Co.,  Tacoma.  WA.  Environmental 
Technology  Dept. 

R.  N.  Thut,  R  B.  Herrmann,  and  J.  N.  Fisher. 
Tappi.  Vol  63.  No  8.  p  43-46.  August,  1980.  2  Tab. 
5  Ref. 

Descriptors:  'Pulp  and  paper  industry,  'Effluents. 
Monitoring.  'Toxicity,  Industrial  wastes, 
'Wastewater  treatment.  Fish.  Benthic  environ- 
ments. Outfalls. 

Monitoring  studies  were  performed  on  effluent 
chemistry,  plume  dispersion,  and  receiving  water 


body  characteristics  at  1 1  pulp  and  paper  facilities. 
The  plume  dispersion/dilution  studies  were  essen- 
tial elements  of  the  study.  They  were  used  to 
design  the  chemical  and  biological  field  surveys 
and  to  interpret  effluent  data.  Bioassay  studies  re- 
vealed low  toxicity  levels  in  treated  pulp  mill 
effluents  to  fish  (rainbow  trout,  golden  shiner  and 
fathead  minnow).  In  general,  there  was  100%  sur- 
vival in  full-strength  effluent.  Invertebrate  and  fish 
communities  below  the  pump  mill  outfalls  were 
generally  not  affected  by  the  effluents.  The  use  of 
dye  dispersion  studies  in  concert  with  effluent 
chemistry  and  biochemistry  studies  permitted  data 
to  be  gathered  and  extrapolated  to  yield  a  great 
deal  of  information.  There  appeared  to  be  little 
chance  of  toxicity  problems  developing  in  the 
tested  areas.  (Baker-FRC) 
W8 1-06366 


IMPROVEMENTS  IN  AN  ACTIVATED 
SLUDGE  SYSTEM, 

Champion  Papers,  Canton,  NC. 
W.  E.  Hirt,  D.  M.  Cody,  and  L.  G.  Griffin. 
Tappi,  Vol  63,  No  8,  p  49-52,  August,  1980.  8  Fig, 
2  Tab,  14  Ref. 

Descriptors:  'Activated  sludge,  'Wastewater 
treatment,  'Effluents,  Dissolved  oxygen.  Nutri- 
ents, Biological  oxygen  demand,  Oxygen,  Uptake, 
Industrial  wastes,  'Pulp  and  paper  industry. 

Continuous  difficulties  have  been  encountered  in  a 
pulp  and  paper  mill  located  in  Canton,  North 
Carolina.  The  problem  revolved  around  nonset- 
tling  filamentous  secondary  sludge,  and  began  after 
the  mill's  second  treatment  plant  was  started  up  in 
1970.  Various  approaches  were  investigated,  with 
little  improvement  resulting.  Some  of  these  ap- 
proches  included  conversion  of  the  plant's  contact- 
stabilization  system  to  a  sequential-flow  system, 
and  initiating  chemical  treatment  for  adequate 
sludge  settling  and  dewatering.  Very  high  food-to- 
mass  ratios  were  noted  in  one  aeration  chamber, 
while  very  low  ratios  were  noted  in  a  second 
chamber.  This  resulted  in  severely  depressed  levels 
of  dissolved  oxygen  (DO)  in  the  first  chamber.  The 
causal  relationship  between  low  DO  levels  and 
bulking  sludge  in  the  system  was  confirmed  by 
bench  studies.  Changes  were  made  in  the  waste 
flow  pattern,  which  then  approximated  a  straight 
activated  sludge  system  and  achieved  equalized 
BOD  loadings  to  the  two  aeration  basins.  Improve- 
ments were  subsequently  noted  not  only  in  F/M 
ratios  but  also  in  DO  levels,  oxygen  uptake  rates, 
floe  sizes,  and  sludge  settling.  Both  nutrient  levels 
and  temperature  also  affected  the  efficiency  of  the 
overall  system.  (Baker-FRC) 
W8 1-06367 


CARBON  DIOXIDE  TOXICITY  IN  OXYGEN- 
ACTIVATED  SECONDARY  TREATMENT  EF- 
FLUENT, 

Nekoosa  Papers,  Inc.,  Port  Edwards,  WI. 

D.  S.  Kuenzi,  and  D.  A.  Thief. 

Tappi,  Vol  63,  No  8,  p  60-62,  August,  1980.  4  Tab, 

8  Ref. 

Descriptors:  'Effluents,  'Bioassay,  Wastewater 
treatment.  Secondary  wastewater  treatment, 
Advanced  wastewater  treatment,  'Carbon  dioxide, 
'Toxicity,  'Fish,  Activated  sludge. 

Acute  bioassay  testing  of  secondary  treatment  ef- 
fluents was  undertaken  at  the  Nekoosa  Papers 
plant.  The  company's  two  main  mills  in  Wisconsin 
are  located  three  miles  apart  on  the  Wisconsin 
River.  Wastewaters  from  both  mills  are  treated  at  a 
single  water  treatment  center  that  processes  an 
average  of  25  million  gal.  of  flow  per  day.  Each 
mill's  wastewater  stream  receives  separate  primary 
treatment  consisting  of  primary  clarification  and 
lime  addition  for  pH  control.  These  two  effluents 
are  then  combined  as  they  flow  to  two  equalization 
basins  with  a  combined  capacity  of  48  million  gal. 
Secondary  treatment  consists  of  an  oxygen-activat- 
ed sludge  process,  with  about  3.5  hr  of  aeration, 
followed  by  secondary  clarification.  The  concen- 
tration of  mixed-liquor  suspended  solids  in  the 
oxygen  dissolution  basins  averages  about  7400 
ppm.  while  the  activated-sludge  recycle  concentra- 
tion averages  2.2%.  After  clarification  the  treated 


effluent  flows  through  a  foam  pond  before  dis- 
charge to  the  river.  Treatment  plant  efficiencies 
are  consistently  greater  than  a  95%  reduction  of 
BOD  and  85%  reduction  of  incoming  total  sus- 
pended solids.  Bioassay  testing  with  bluegill  fry 
indicated  significant  toxicity.  The  free  carbon  diox- 
ide content  of  the  effluent  was  250-400  ppm.  Aer- 
ation or  pH  adjustment  to  decrease  carbon  dioxide 
to  less  than  73  ppm  rendered  the  effluent  nontoxic 
to  the  fish.  It  was  determined  that  the  toxicity  of 
the  original  effluent  was  due  solely  to  the  presence 
of  elevated  carbon  dioxide  levels.  (Baker-FRC) 
W8 1-06368 


EFFECT  OF  ULTRASOUND  ON  THE  BIO- 
LOGICAL ACTIVITY  OF  BACTERIA  USED  IN 
WASTEWATER  TREATMENT, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

L.  L.  Turai,  C.  M.  Parkinson,  S.  G.  Hornor,  and 

M.  J.  Mitchell. 

Tappi,  Vol  63,  No  7,  p  81-S5,  July,  1980.  8  Fig,  1 

Tab,  23  Ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Ultrasonics,  Bacteria,  Wastewater  treatment.  Aer- 
ation, Respiration,  Oxygen  transfer. 

The  effect  of  ultrasound  was  evaluated  on  bacteria 
most  frequently  encountered  in  wastewater  treat- 
ment to  select  those  bacteria  which  are  least  affect- 
ed and  to  compare  their  rate  of  oxygen  consump- 
tion with  and  without  ultrasonic  treatment.  A  total 
of  10  cultures  were  isolated  from  a  municipal 
waste  treatment  plant,  along  with  'mixed  liquor' 
from  the  same  plant.  These  samples  were  subjected 
to  ultrasonic  irradiation  for  15  minutes  at  a  fre- 
quency of  25  kHz  and  an  acoustic  intensity  of  2.0 
watt/square  centimeter.  Wide  variations  were 
noted  in  survival  rates  ranging  from  a  low  of  0% 
survival  to  a  high  of  77%.  A  close  correspondence 
was  noted  between  respiration  and  survival  rates. 
The  respiration  of  the  mixed  liquor  population  was 
only  slightly  affected  by  ultrasonic  irradiation.  In 
studying  the  most  resistant  of  the  bacteria,  simulta- 
neous aeration  and  ultrasonic  treatment  led  to  a 
steady  increase  in  respiration  rate,  thus  indicating 
that  the  ultrasonically  aerated  culture  was  more 
metabolically  active  than  those  which  were  not 
irradiated.  (Baker-FRC) 
W8 1-06369 


CHEMISTRY  OF  FIBER  BUILDING  BOARD 
MILL  EFFLUENT  BEFORE  AND  AFTER  BIO- 
LOGICAL TREATMENT, 

Swedish  Forest  Products  Research  Lab.,  Stock- 
holm. 

M.  B.  Jansson. 

Tappi,  Vol  63,  No  7,  p  78-80,  July,  1980.  1  Fig,  3 
Tab,  17  Ref. 

Descriptors:  'Effluents,  'Biological  wastewater 
treatment.  Mills,  Biological  treatment, 

'Wastewater  treatment.  Biological  oxygen 
demand,  Trickling  filters.  Aerated  lagoons.  Indus- 
trial wastes.  Fiber  board. 

Components  in  a  fiber  building  board  wastewater 
were  studied  to  determine  whether  they  are  de- 
graded and  which  components  resist  degradation 
by  biological  treatment.  The  total  amount  of  dis- 
solved wood  materials  in  a  fiber  building  board 
wastewater  is  mainly  determined  by  the  preheating 
and  refining  conditions  in  combination  with  raw 
material  characteristics,  particularly  bark  content. 
Biological  treatment  was  carried  out  on  a  plastic 
medium  trickling  filter  and  in  an  aerated  lagoon. 
The  wastewater  treated  originated  from  a  thermo- 
mechanical  pulping  operation  using  a  defibration 
pressure  of  0.7  MPa  for  2  min  at  a  pulp  yield  of 
about  95%.  The  raw  material  was  mixed  soft  and 
hard  woods.  BOD  reduction  on  the  trickling  filter 
was  70%,  and  in  the  aerated  lagoon,  82%,  COD 
reductions  were  57%  and  58%,  respectively.  Sedi- 
mented  wastewater  had  a  total  solids  content  of  5.3 
g/liler  before  and  3.5  g/liter  after  the  trickling 
filter.  Total  solids  in  the  untreated  wastewater 
consisted  of  about  25%  lignin-type  materials,  16% 
carbohydrates.  8%  uronic  acids.  4%  acetyl  groups, 
and  30%  inorganic  material,  determined  as  ash. 
About  50%  of  the  organic  material  was  removed 
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by  biological  treatment  in  the  trickling  filter.  Car- 
bohydrate reduction  was  94%.  Klason  hgnin  re- 
duction was  38%,  and  uronic  acids  reduction  was 
28%  Biological  treatment  reduced  the  methoxyl 
content  of  the  Klason  lignin.  (Baker-FRC) 
W8 1-06370 

ULTRAFILTRATION  FOR  REMOVING 
COLOR  FROM  BLEACH  PLANT  EFFLUENT, 

Eka  A.B.,  Surte  (Sweden). 

H.  Lundahl,  and  I.  Mansson.  .,   ,„on  -,  c-     i 

Tappi,  Vol  63,  No  4,  p  97-101,  April,  1980.  7  Fig,  3 
Tab,  9  Ref 

Descriptors:  *Color  removal,  'Pulp  and  paper  in- 
dustry •Ultrafiltration,  Kraft  mills.  Pulp  wastes. 
Industrial  wastes,  Filtration,  Wastewater  treat- 
ment. Industrial  wastewater,  Membranes,  Ef- 
fluents. 

Effluent  from  the  alkali  extraction  stage  of  a  con- 
ventional kraft  pulp  mill  is  effectively  decolorized 
by  ultrafiltration  with  polysulfone  membranes.  In 
an  effluent  containing  140-150  kg  color  per  ton  of 
pulp  and  5-6  kg  of  BOD7  per  ton,  this  process 
reduces  color  by  90%,  COD  by  80%,  BOD  by  25- 
50%,  and  toxicity  by  50%.  Most  of  the  high  mo- 
lecular weight  lignin  is  removed.  At  the  Iggesunds 
Bruk  Sweden,  plant  four  series  coupled  modules, 
each 'with  an  area  of  42  sq  meters,  treat  500  cu 
meters  of  effluent  each  in  24  hours.  The  equipment 
consists  of  a  prefilter,  a  10  cu  meter  buffer  system 
to  handle  flow  variations,  automatic  ultrafiltration 
modules,  and  a  filtrate  system  with  automatic 
membrane  washing.  The  treated  water  contains 
low  molecular  weight  chlorinated  organic  com- 
pounds, but  it  is  suitable  for  reuse  as  wash  water. 
(Cassar-FRC) 
W81-06371 


HOW  OWENS-ILLINOIS  EXPANDED  EFFLU- 
ENT CONTROL  CAPACITY  USING  INTERNAL 
RATHER  THAN  EXTERNAL  CONTROLS, 

Owens-Illinois  Plant,  Tomahawk,  WI. 
C  W  Stahr,  S.  F.  Galeano,  and  J.  R.  Retzke. 
Tappi,  Vol  63,  No  8,  p  39-42,  August,  1980.  1  Fig, 
4  Tab. 

Descriptors:  *Pulp  and  paper  industry, 
•Wastewater  treatment,  Industrial  wastes.  Sludge 
dewatering.  Outfall,  'Effluents,  Water  reuse, 
White  water,  Pulp  wastes. 

The  use  of  recirculation  or  separate  discharge  of 
noncontact  cooling  waters  along  with  extensive 
reuse  of  process  streams  through  selective  upgrad- 
ing at  the  Owens-Illinois  Tomahawk,  Wisconsin, 
pulp  and  paper  mill  is  described.  Five  basic  goals 
were  set  in  designing  the  system:  using  existing 
end-of-pipe  wastewater  treatment  facilities,  provid- 
ing adequate  facilities  and  operating  plans  for  peri- 
odic cleaning  of  ponds  and  for  ultimate  disposal  of 
sludges,  ensuring  environmentally  safe  utilization 
of  the  landfill  site  for  50  years,  implementing  best 
management  practices  to  conserve  hot  water  and 
energy  and  minimize  pollution  loads  to  external 
system  for  treatment,  and  planning  contigencies 
able  to  handle  shock  loads  associated  with  start-up. 
Specific  adaptations  relate  to  white  water  upgrad- 
ing/reuse, white  water  surge  tank,  cooling  water 
separation,  sea!  water  recirculation,  contaminated 
condensate  reuse,  additional  aeration,  dual  operat- 
ing modes,  sludge  removal/dewatering,  solid 
waste  disposal,  effluent  system  performance,  ther- 
mal outfall  performance,  and  the  sludge  dewater- 
ing pond.  (Baker-FRC) 
W81-06372 


INDUSTRIAL  CHEMICALS  AND  CHEMICAL 
FEEDSTOCKS  FROM  WOOD  PULPING 
WASTEWATERS, 

Oak  Ridge  National  Lab.,  TN. 

A.  L.  Compere,  and  W,  L.  Griffith. 

Tappi,  Vol  63,  No  2,  p  101-104,  February,  1980.  3 

Fig,  4  Tab,  19  Ref 

Descriptors:  *Wood  wastes,  *Chemical  industry, 
•Fermentation,  Organic  compounds,  *Pulp  and 
paper  industry.  Carbohydrates,  Solvents,  Organic 
solvents.  Industrial  wastewater.  Wastewater  treat- 
ment, *Secondary  productivity. 


Wood  pulping  wastewaters,  which  contain  varying 
amounts  of  carbohydrates,  are  suggested  as  raw 
materials  for  producing  industrial  chemicals  by 
fermentation.  General  requirements  for  fermenta- 
tion broths  are  an  organic  material  (starches, 
sugars,  fruit  and  vegetable  pulps),  nitrogen,  phos- 
phorus, and,  in  some  cases,  sulfur,  trace  elements, 
and  specific  nutrients.  Feed  streams  must  not  con- 
tain materials  toxic  to  the  microorganisms  (high 
levels  of  inorganic  salts  and  phenolics)  and  must 
have  a  pH  adjustable  between  three  and  eight. 
Packed  tower  fermentation,  notable  for  its  energy 
savings,  has  been  tried  for  the  production  of  eth- 
anol  and  lactic  acid,  a  raw  material  for  acrylic  acid 
production.  Other  chemicals  feasible  for  fermenta- 
tion processes  are  butanol,  isopropanol,  glycols, 
acetone,  citric  acid,  succinic  acid,  and  volatile  fatty 
acids.  Treating  wastewater  in  this  manner  would 
reduce  the  costs  of  waste  treatment,  add  valuable 
chemicals  to  the  U.S.  supply,  and  reduce  depend- 
ence on  imported  oil.  (Cassar-FRC) 
W8 1-06374 

A  'NONPOLLUTING'  BLEACH  PLANT, 

Uddeholm  A.B.,  Skoghall  (Sweden). 

S  Lindberg,  and  L-B.  Lund. 

Tappi,  Vol  63,  No  3,  p  65-67,  March,  1980.  2  Fig,  3 

Tab,  6  Ref 

Descriptors:  *Color  removal,  *Ion  exchange 
resins,  'Pulp  and  paper  industry,  Wastewater  treat- 
ment,' Kraft  mills.  Industrial  wastewater,  Toxicity, 
Phenols,  Organic  compounds. 

An  ion  exchange  system  is  the  key  component  in  a 
kraft  bleach  plant  treatment  system  installed  at 
Skoghall,  Sweden,  in  1973.  Although  color  remov- 
al was  the  primary  objective  of  the  plant,  there  are 
other  advantages-removal  of  foam-producing  sub- 
stances and  chlorides;  reduction  of  BOD,  COD, 
toxicity,  and  energy  costs.  Chlorinated  phenols  and 
guaiacols  in  E-stage  effluent  were  reduced  as  fol- 
lows (all  values  in  micrograms  per  liter):  2,4-  and 
2  6-dichlorophenol,  31  in  untreated  effluent  to  0.1 
in  treated  effluent;  2,4,6-trichlorophenol,  120  to 
0  5-  2,3,3,6-tetrachlorophenol,  24  to  0.01;  pentach- 
lorophenol,  1.4  to  0.3;  trichloroguaiacol,  170  to  0.4; 
and  tetrachloroguaiacol,  500  to  1.4.  Rainbow  trout 
exposed  for  seven  days  to  effluents  diluted  40  fold 
with  fresh  water  accumulated  the  above  mentioned 
chemicals  in  liver  tissue  to  the  following  levels  (in 
micrograms  per  gram  of  fat):  0-3,  treated  E-stage 
effluent;  0-2,  treated  C-stage  effluent;  3-290,  un- 
treated E-stage  effluent;  and  1-13,  untreated  C- 
stage  effluent.  (Cassar-FRC) 
W81-06375 


SAFETY  IN  SEWERAGE, 

Thames  Water  Authority,  London  (England). 
For  primary  bibliographic  entry  see  Field  6E. 
W81-06385 

5E.  Ultimate  Disposal  Of  Wastes 

PRELIMINARY  HYDROGEOLOGIC  INVESTI- 
GATION OF  THE  MAXEY  FLATS  RADIOAC- 
TIVE WASTE  BURIAL  SITE,  FLEMING 
COUNTY,  KENTUCKY, 

Geological    Survey,    Louisville,   KY.    Water   Re- 
sources Div. 
Ti   ti   7ehner 

Geological  Survey  Open-File  Report  79-1329, 
1979.  66  p,  22  Fig,  7  Tab,  19  Ref 


Descriptors:  •Geohydrology,  •Radioactive  waste 
disposal,  •Geologic  formations,  *Water  quality. 
Water  pollution  sources,  Streamflow,  Low  flow. 
Specific  conductivity,  Aquifer  characteristics. 
Wells,  Water  level.  Chemical  analysis.  Aquifer 
testing,  Transmissivity,  Storage  coefficient, 
Logging(Recording),  *Kentucky,  Fleming 
County,  Maxey  Flats. 

Burial  trenches  at  the  Maxey  Flats  radioactive 
waste  burial  site,  Fleming  County,  Ky.,  cover  an 
area  of  about  0.03  square  mile,  and  are  located  on  a 
plateau,  about  300  to  400  feet  above  surrounding 
valleys.  Although  surface-water  characteristics  are 
known,  little  information  is  available  regarding  the 


ground-water  hydrology  of  the  Maxey  Flats  area. 
If  transport  of  radionuclides  from  the  burial  site 
were  to  occur,  water  would  probably  be  the  prin- 
cipal mechanism  of  transport  by  natural  means. 
Most  base  flow  in  streams  around  the  burial  site  is 
from  valley  alluvium,  and  from  the  mantle  of  rego- 
lith,  colluvium,  and  soil  partially  covering  adjacent 
hills  Very  little  base  flow  is  due  to  ground-water 
flow  from  bedrock.  Most  water  in  springs  is  from 
the  mantle,  rather  than  from  bedrock.  Rock  units 
underlying  the  Maxey  Flats  area  are,  in  descending 
order,  the  Nancy  and  Farmers  Members  of  the 
Borden  Formation,  Sunbury,  Bedford,  and  Ohio 
Shales,  and  upper  part  of  the  Crab  Orchard  For- 
mation  These  units  are  mostly  shales,  except  for 
the  Farmers  Member,  which  is  mostly  sandstone. 
Total  thickness  of  the  rocks  is  about  320  feet.  All 
radioactive    wastes    are    buried    in    the    Nancy 
Member.  Most  ground-water  movement  in  bed- 
rock probably  occurs  in  fractures.  The  ground- 
water system  at  Maxey  Flats  is  probably  uncon- 
fined,  and  recharge  occurs  by  (a)  infiltration  of 
rainfall  into  the  mantle,  and  (b)  vertical,  unsaturat- 
ed flow  from  the  saturated  regolith  on  hilltops  to 
saturated  zones  in  the  Farmers  Member  and  Ohio 
Shale  Data  are  insufficient  to  determine  if  saturat- 
ed zones  exist  in  other  rock  units.  The  upper  part 
of  the   Crab  Orchard   Formation   is   probably   a 
hydrologic    boundary,    with    little    ground-water 
flow  through  the  formation.  (USGS) 
W8 1-06074 

HYDRAULIC  CHARACTERISTICS  OF  AN  UN- 
DERDRAINED  IRRIGATION  CIRCLE,  MUS- 
KEGON COUNTY  WASTE-WATER  DISPOSAL 
SYSTEM,  MICHIGAN, 

Geological  Survey,  Lansing,  MI.  Water  Resources 
Div. 

M.  G.  McDonald. 

Available  from  Supt.  of  Documents,  GPO,  Wash- 
ington, DC  20402,  Price,  $2.00.  Geological  Survey 
Water-supply  Paper  2081,  1981.  14  p,  9  Fig,  9  Ref 

Descriptors:  ♦Hydraulic  conductivity,  'Grouiid- 
water  movement,  •Wastewater  disposal,  *Sprin- 
kler  irrigation,  Computer  models.  Groundwater 
recharge.  Aquifer  characteristics,  Aquitards,  Geo- 
hydrologic  units.  Drainage  systems.  Numerical 
analysis,  Geohydrology,  Evaluation,  *Michigan, 
Muskegon  County. 

Muskegon  County,  Mich.,  disposes  of  waste  water 
by  spray  irrigating  farmland  on  its  waste-disposal 
site  Buried  drains  in  the  highly  permeable  uncon- 
fined  aquifer  at  the  site  control  the  level  of  the 
water  table.  Hydraulic  conductivity  of  the  aquifer 
and  drain  leakance,  the  reciprocal  of  resistance  to 
flow  into  the  drains,  was  determined  at  a  repre- 
sentative irrigation  circle  while  calibrating  a  model 
of  the  ground-water  flow  system.  Hydraulic  con- 
ductivity is  0.00055  meter  per  second,  in  the  north 
zone  of  the  circle,  and  0.00039  meter  per  second  in 
the  south  zone.  Drain  leakance  is  low  in  both 
zones:  0.0000029  meter  per  second  in  the  north  and 
0  0000095  meter  per  second  in  the  south.  Low 
drain  leakance  is  responsible  for  waterloggmg 
when  irrigation  rates  are  maintained  at  design 
levels.  The  capacity  of  the  study  circle  to  accept 
waste  water  has  been  reduced  by  more  than  35 
percent.  (USGS) 
W81-06101 

SEWAGE  SLUDGE  VIRAL  AND  PATHOGENIC 
AGENTS  IN  SOIL-PLANT-ANIMAL  SYSTEMS, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 
G  T.  Edds,  and  J.  M.  Davidson. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-179103, 
Price  codes:  Al  1  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S 1-8 1-026,  April,  1981.  3  p. 


Descriptors:  *Sludge  disposal,  •Pathogens,  ♦Mu- 
nicipal wastes,  'Digested  sludge,  •Public  health. 
Crop  production.  Fertilizers,  Bacteria,  Viruses, 
Parasites,  Heavy  metals,  Land  disposal. 

In  this  study,  a  multi-disciplinary  approach  was 
used  to  determine  the  ultimate  fate  of  various  toxic 
elements  or  pathogens  associated  with  Florida  and 
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Chicago  municipal  sludges  when  applied  to  soil- 
planl-water  systems  as  an  alternative  method  for 
the  utilization  of  recycled  digested  municipal 
sludges.  Determination  was  made  of  the  physiolog- 
ic, pathologic,  growth,  and  reproductive  responses 
of  cattle,  swine,  and  poultry  that  were  fed  sludges, 
grains,  or  forages  from  soils  pretreated  with  urban 
liquid  digested  sludges,  as  well  as  health  effects  in 
mice  receiving  liver  or  kidney  tissues  from  steers 
and  swine  exposed  to  such  feeds  or  contaminants. 
There  were  minimal  differences  in  growth  per- 
formance or  egg  production  in  cattle,  swine,  or 
poultry  fed  forage  or  grain  from  soils  pretreated 
with  a  variety  of  urban  sewage  sludges.  Cattle  and 
swine  tissues,  when  fed  to  mice,  resulted  in  alter- 
ations of  the  normal  mineral  balance  as  well  as 
reproductive  performance.  Tissues  from  animals 
intended  for  human  consumption  exposed  to  sarco- 
cyst  contaminated  sewage  sludges  may  serve  as 
health  hazards  for  animals  and  humans.  Applica- 
tion of  urban  sludges  at  19.8  ton/hectare  produced 
equivalent  plant  growth  stimulation  for  corn, 
barley,  wheat,  and  sorghum  as  commercial  fertiliz- 
ers. Certain  bacteria,  commonly  associated  with 
sludges,  dissapear  in  a  few  days  after  soil  or  plant 
application.  However,  certain  viruses  and  parasites 
were  shown  to  persist.  New  and  improved  meth- 
ods were  developed  to  monitor  persistence  as  well 
as  assay  for  the  presence  of  drugs  or  other  hazard- 
ous materials.  The  presence  of  heavy  metals,  vir- 
uses, and  animal  parasites  in  sludges,  and  their 
transmission  into  foods  intended  for  humans  or 
animals  indicates  that  more  information  on  rate  and 
frequency  of  sludge  application  is  necessary  before 
the  practice  can  be  generally  recommended. 
(Brambley-SRC) 
W81-06131 


AEROSOLS  GENERATED  BY  LIQUID 
SLUDGE  APPLICATION  TO  LAND, 

Southwest  Research  Inst.,  San  Antonio,  TX. 
H.  J.  Harding,  R.  E.  Thomas,  D.  E.  Johnson,  and 
C.  A.  Sorber. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-178857, 
Price  codes:  A06  in  paper  copy,  AOl  in  microfiche. 
Environmental  Protection  Agency  Project  Sum- 
mary EPA-600/S1-81-028,  April,  1981.  3  p. 

Descriptors:  'Land  disposal,  'Sludge  disposal, 
*Bacteria,  ♦Viruses,  'Aerosols,  Air  pollution. 
Spraying,  Trace  metals.  Municipal  wastes,  Heavy 
metals,  Polychlorinated  biphenyls.  Water  pollution 
sources.  Groundwater,  Halogenated  pesticides. 

Land  application  of  human  waste  is  an  attractive 
waste  disposal  alternative  to  disposal  in  surface 
waters.  This  study  was  initiated  to  provide  infor- 
mation on  the  generation  of  harmful  microbial 
aerosols  near  sites  practicing  land  application  of 
liquid  municipal  sludge.  A  preliminary  screen  was 
conducted  at  six  sites  to  characterize  sludge  with 
regard  to  bacteria  and  viruses,  trace  metals,  organ- 
ochlorine  pesticides,  and  polychlorinated  biphenyls 
(PCB's).  Two  tank  truck  application  sites  and  two 
spray  gun  application  sites  were  selected  for  aero- 
sol monitoring.  All  six  sites  and  all  samples  con- 
tained measurable  levels  of  cadmium,  copper,  mer- 
cury, nickel,  lead,  and  zinc  Molybdenum  was  de- 
tected in  only  three  samples.  Chlordane  was  de- 
tected in  four  samples,  and  Arochor  1248  was 
found  in  two.  Microbiological  screens  of  sludge 
samples  from  all  sites  contained  four  non-enteric 
bacteria  and  eight  enterobacteria.  Generation  of 
microbiological  aerosols  at  sites  using  tank  trucks 
probably  does  occur,  but  results  in  very  low  bacte- 
rial levels.  There  was  strong  evidence  for  aerosoli- 
zation  of  microorganisms  at  the  spray  application 
sites.  No  human  enteric  viruses  were  detected  from 
a  pooled  air  sample.  The  presence  of  microbiologi- 
cal organisms  in  the  sludge,  as  well  as  toxic  metals, 
pesticides,  and  PCB's  suggests  that  the  composi- 
tion of  the  sludge  should  be  well  known  before 
land  application  is  accomplished  There  is  also  a 
potential  for  harmful  effects  through  soil  and 
groundwater.  (Moore-SRC) 
W8 1-06 1 32 


TREATMENT  OF  HAZARDOUS  WASTE, 

Stablex  AG  (Switzerland).  (Assignee). 

For   primary   bibliographic   entry   see   Field    5D 

W81-0614O 


WASTEWATER     SPRAY      IRRIGATION      AT 
ARMY  INSTALLATIONS, 

Army  Environmental  Hygiene  Agency,  Aberdeen 

Proving  Ground,  MD. 

For   primary   bibliographic   entry   see    Field    5D. 

W81-06151 


DIGESTED  SLUDGE  DEWATERING  EXPERI- 
ENCES AT  ORANGE  COUNTY,  CALIFORNIA, 

Orange  County  Sanitation  Districts,  CA. 

For   primary   bibliographic   entry   see   Field   5D. 

W8 1-06236 


AEROBIC  SLUDGE  DIGESTION-A  SUGGEST- 
ED DESIGN  PROCEDURE, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

D.  S.  Mavinic,  and  D.  A.  Koers. 

Canadian  Journal  of  Civil  Engineering,  Vol  8,  No 

1,   p  9-15,   March,    1981.   6  Fig,    1   Tab,    17  Ref, 

Descriptors:  *Cold  weather  construction,  *Sludge 
digestion,  'Design  criteria.  Waste  water  treatment. 
Digestion,  Aerobic  digestion.  Oxygen  require- 
ments. 

An  empirical  approach  to  aerobic  digester  design 
is  illustrated  for  a  cold  climate  package  plant 
design.  This  method  may  lead  to  a  safer  and  more 
cost-effective  design  practice.  The  design  proce- 
dure is  based  on  a  graphical  solution  involving 
several  variables,  whereby  the  percentage  reduc- 
tion of  volatile  solids  is  plotted  against  the  product 
of  temperature  and  sludge  age.  In  all,  16  process 
parameters  were  studied.  The  conventional  kinetic 
approach  gave  sludge  ages  of  10.7  days  at  20  C  and 
56.4  days  at  5C.  Sludge  ages  calculated  by  the 
empirical  approach  in  this  paper  were  11.0  days  at 
20C  and  44.0  days  at  5C.  The  digester  volume  for 
winter  temperatures  is  4  times  that  required  for 
summer  temperatures.  An  engineer  can  choose  to 
use  the  entire  volume  throughout  the  year,  reduc- 
ing the  sludge  volume  in  warmer  weather,  or  use  a 
compartment  design  which  reduces  the  digester 
volume  for  summer  operation.  (Cassar-FRC) 
W8 1 -06276 


EVALUATION  OF  THE  POSSIBILITY  OF 
USING  SURFACE  WATERS  FOR 

WASTEWATER  DISPOSAL, 

V.  A.  Znamenskii. 

Water  Resources  (English  Translation),  Vol  7,  No 
3,  p  280-291,  May-June,  1980.  1  Fig,  3  Tab,  39  Ref. 
Translated  from  Vodnye  Resursy,  No  3,  p  169-183, 
May-June,  1980. 

Descriptors:  'Water  quality  control,  'Wastewater 
disposal,  'Surface  water.  Fisheries,  Detergents, 
Metals,  Petroleum  products.  Biological  oxygen 
demand.  Suspended  solids. 

Dilution  requirements  for  disposing  of  wastewater 
into  surface  waters  are  listed  in  terms  of  USSR 
regulations.  Suspended  solids  (15  mg  per  liter  in 
entering  water)  must  be  diluted  by  60  volumes  of 
water,  based  on  a  diluent  which  is  absolutely  pure; 
and  ultimate  BOD  (18-20  mg  per  liter  in  entering 
water),  by  6-6.7  volumes.  To  satisfy  fishery  re- 
quirements, petroleum  products  (I  mg  per  liter) 
must  be  diluted  20  fold;  phenols  (0.05  mg  per  liter), 
50  fold;  and  total,  considering  the  summation  prin- 
ciple, 70  fold.  To  meet  toxicological  standards, 
wastewater  containing  soft  synthetic  detergents 
(0.3  mg  per  liter)  need  not  be  diluted;  hard  synthet- 
ic detergents  (0.25  mg  per  liter)  require  2.5  fold; 
Cu,  Zn,  and  Ni  (0.1,  0.3,  and  0.3  mg  per  liter, 
respectively)  require  dilution  by  10.  30,  and  30 
fold,  respectively  These  total  ions,  considering 
summation,  require  dilution  by  83.5  volumes  of 
water.  The  discharges  from  an  industrial  complex 
are  used  to  calculate  a  predicted  water  quality, 
based  on  the  background  concentrations  in  diluting 
water,  the  rate  of  discharge,  etc  (Cassar-FRC) 
W8 1-06304 


DECOMPOSITION  OF  SEWAGE  SLUDGE  IN 
DRYING  BEDS  AND  THE  POTENTIAL  ROLE 
OF  THE  EARTHWORM,  EISEMA  FOETIDA. 


State  Univ.  of  New  York  at  Syracuse.  Coll.  of 

Environmental  Science  and  Forestry. 

M.  J.  Mitchell,  S.  G.  Hornor,  and  B.  I.  Abrams. 

Journal  of  Environmental  Quality,  Vol  9,  No  3,  p 

373-378,  July/September,   1980.  4  Fig,  4  Tab,  40 

Ref 

Descriptors:  'Sludge,  'Decomposition,  Decom- 
posing organic  matter.  Organic  matter.  Earth- 
worms, Anaerobic  conditions,  Digestion,  Bacteria, 
Carbon  dioxide.  Gas  chromatography.  Methane, 
Nematodes,  Oxygen,  Sludge  disposal. 

A  study  was  made  to  determine  the  decomposition 
rates  of  sewage  sludge  in  drying  beds  as  indexed 
by  consumption  of  oxygen  and  evolution  of  carbon 
dioxide  and  methane,  to  ascertain  whether  E.  foe- 
tida  can  alter  the  form  and  rate  of  decomposition, 
and  to  ascertain  the  relationship  among  specific 
biotic  and  abiotic  components  in  decomposition. 
Fluxes  of  oxygen,  methane,  and  carbon  dioxide 
showed  that  at  one  drying  bed  site  aerobic  and 
anaerobic  decomposition  and  photosynthesis  oc- 
curred concomitantly,  due  to  high  moisture.  Simi- 
lar analyses  for  two  separate  trials  at  a  wastewater 
treatment  facility  found  that  both  total  decomposi- 
tion rate  and  percentage  of  anaerobic  decomposi- 
tion decreased  with  time  and  were  inversely  relat- 
ed to  sludge  moisture  content.  Oxygen  consump- 
tion rates  ranged  from  10  to  80  microliters/gram 
dry  weight.  At  both  facilities  tested  the  aerobic 
and  anaerobic  bacteria  were  abundant,  and  the 
dominant  bacteria  were  not  enteric.  Nematode 
densities  ranged  from  7  to  814  individuals/gram 
dry  weight.  A  computer  simulation  model  regard- 
ing the  role  of  macroinvertebrates  in  decomposi- 
tion was  used  to  analyze  the  effects  of  the  earth- 
worm. This  oligochaete  was  introduced  into  one- 
half  of  the  samples;  it  accelerated  decomposition 
and  decreased  the  proportion  of  anaerobic  decom- 
position if  the  sludge  was  below  375%  moisture 
(relative  to  dry  weight)  and  had  undergone  40% 
anaerobic  decomposition.  This  stimulation  was  also 
noted  in  increased  nematode  density  and  elevated 
Eh.  Flooding  of  drying  beds  killed  the  earth- 
worms. (Baker-FRC) 
W8 1-06327 


5F.  Water  Treatment  and 
Quality  Alteration 


SELF-CLEANING  WATER  DISTILLER  WITH 
INTERMITTENT  OVERFLOW, 

K.  D.  Lemoine,  and  R.  R.  Keegan. 
U.S.   Patent   No  4.230.530,   7   p,   5   Fig,    11   Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  4,  p  1527,  October  28,  1980. 

Descriptors:  'Patents,  'Water  treatment,  'Water 
quality  control,  'Water  purification,  'Distillation, 
Water  pollution  treatment.  Separation  techniques, 
Equipment,  Long-tube  vertical  distillation. 

A  water  distiller,  primarily  for  producing  water 
for  human  consumption,  includes  a  boiler,  a  distil- 
lation tower  extending  about  two  or  more  feet 
above  the  boiler,  and  a  stream  conduit  exiting  from 
near  the  top  of  the  tower  leading  into  a  helically 
grooved  condensation  tube  with  a  water-cooled 
jacket.  The  boiler  and  tower  are  of  uniform  cross- 
section  to  facilitate  cleaning.  The  water  jacket  has 
a  water  inlet  located  in  the  bottom  and  an  exit 
orifice  for  preheated  input  water  at  the  top.  A 
conduit  from  the  orifice  leads  to  an  evaporator  for 
volatile  impurities  on  top  of  the  tower,  and  a 
conduit  for  preheated  input  water  leads  to  the 
bottommost  part  of  the  boiler  from  the  evaporator. 
An  overflow  conduit  with  an  intermittent  siphon  is 
provided  connected  to  the  bottom  of  the  boiler; 
the  highest  and  lowest  points  of  the  siphon  serve  to 
automatically  regulate  the  maximum  and  minimum 
depths  of  water  in  the  boiler.  (Sinha-OEIS) 
W81-06I35 


OZONE/ULTRAVIOLET  WATER  PURIFICA- 
TION, 

R.  C  Dadd. 

U.S.  Patent  No  4,230.571.  7  p.  4  Fig,  14  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999.  No  4,  p  1539.  October  28.  1980. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION-Field  5 
Water  Treatment  and  Quality  Alteration— Group  5F 


Descriptors:  *Patents,  *Water  treatment,  *Water 
purification,  Oxidation,  *Ozone,  'Ultraviolet  radi- 
ation. Oxygen,  Disinfection,  Bacteria,  Equipment. 

A  method  and  apparatus  for  the  purification  of 
water  with  ozone  and  ultraviolet  radiation  is  de- 
scribed. Oxygen-containing  gas,  such  as  air,  is  di- 
rected to  flow  in  a  confined  path  past  an  ultraviolet 
radiation  source,  such  as  a  mercury  vapor  lamp. 
The  absorption  of  ultraviolet  radiation  by  oxygen 
produces  ozone  which  is  entrained  in  the  flowing 
gas  The  gas  is  next  mixed  with  the  contaminated 
water  and  the  mixture  of  water  and  ozone  is  then 
directed  past  the  same  ultraviolet  source  in  a  ^th 
isolated  from  the  confined  path  of  gas  alone.  1  he 
ozone  in  the  water  acts  directly  to  kill  bacteria  and 
viruses  and  to  oxidize  undesirable  compounds  in 
the  water.  The  ultraviolet  radiation  also  acts  di- 
rectly to  kill  bacteria  and  viruses  in  the  water. 
Additionally  the  ultraviolet  radiation  acts  as  a  cata- 
lyst for  the  disinfecting  and  oxidizing  action  ot  the 
ozone,  so  that  water  purification  occurs  much 
faster  than  would  occur  if  the  ozone  were  acting 
alone.  (Sinha-OEIS) 
W81-06141 

PREDICTING  FLUIDIZATION  AND  EXPAN- 
SION OF  FILTER  MEDIA,  ^^     ,  _     ,     ^^ 

Iowa  State  Univ.,  Ames.  Dept.  of  Civil  Engineer- 

For  primary  bibliographic  entry  see  Field  5D. 
W81-06152 

INTEGRAL  ANALYSIS  OF  WATER  PLANT 
PERFORMANCE, 

Montgomery  (James  M.)  Inc.,  Pasadena,  CA. 

B.  L.  Ramaley,  D.  F.  Lawler,  W.  C.  Wright,  and 

C.  R.  Melia.  .  t-.  •• 
Journal  of  the  Environmental  Engmeermg  Divi- 
sion, Proceedings  of  the  American  Society  or  Civil 
Engineers,  Vol  107,  No  3,  p  547-562,  June,  1981.  5 
Fig,  13Ref 

Descriptors:  'Mathematical  models,  'Water  treat- 
ment facilities,  'Design  criteria,  Flocculation, 
Sedimentation.  Filtration,  Performance  evaluation. 

A  model  for  integral  water  treatment  plant  design 
was  used  to  characterize  interrelationships  among 
flocculation.  sedimentation,  and  filtration  units. 
Also  the  sensitivities  of  selected  plant  performance 
criteria  to  changes  in  design  variables  were  ana- 
lyzed Overall  plant  performance  is  highly  sensi- 
tive to  changes  in  the  velocity  gradient  during 
flocculation,  the  detention  time  in  sedimentation, 
and  the  media  size  in  filtration.  These  design  pa- 
rameters also  affect  filtrate  concentration  and  head 
loss  development.  Dense  suspensions  comprised 
primarily  of  inorganic  particles  are  easier  to  treat 
than  light  suspensions  containing  amorphous  preci- 
pitates. This  comparison  is  based  on  equivalent 
volume  concentrations  of  solids.  Higher  velocity 
gradients,  longer  settling  time,  and  smaller  filter 
media  are  required  by  lighter  suspensions  to  pro- 
duce acceptable  finished  water.  A  conceptual  inte- 
gral approach  can  be  used  in  water  treatment  plant 
design.  (Small-FRC) 
W8 1-06 154 

CONQUERING  GROUNDWATER  CONTAMI- 
NATION. ,.,    ,      ^ 

Journal  of  the  American  Water  Works  Associ- 
ation. Vol  73.  No  5.  p  29.  32,  May.  1981. 

Descriptors:  'Trichloroethylene,  'Groundwater 
pollution.  'Activated  carbon.  Water  supply.  Well 
water,  Diisopropyl  ether.  Methylene  chloride.  In- 
dustrial wastes.  Waste  dumps.  Rockaway,  New 
Jersey.  Water  treatment.  Water  pollution  control. 

Contamination  of  groundwater  by  the  common 
solvent  trichloroethylene  occurred  in  Rockaway 
Township.  New  Jersey.  Two  of  the  three 
Rockaway  wells  showed  consistently  high  levels 
of  TCE:  50  to  100  micrograms/liter  and  170  to  220 
micrograms/liter.  These  wells  were  taken  out  of 
service,  as  the  EPA  has  suggested  that  no  one 
should  drink  water  containing  more  than  4.5  mi- 
crograms of  TCE.  Later,  the  third  well  was  found 
to  be  contaminated  by  diisopropyl  ether  and  meth- 


ylene chloride.  An  activated  carbon  system  was 
installed  which  included  two  adsorption  tanks.  1  he 
system  reduced  the  organic  pollutants  to  less  than 
one  microgram/liter  in  all  three  well  waters.  The 
source  of  the  chemicals  has  not  been  found.  Be- 
cause these  chemicals  have  been  used  for  genera- 
tions and  because  chemicals  move  slovvly  in  the 
earth,  the  problems  may  have  originated  20  or  30 
years  ago  TCE  was  cheap  and  plentiful  and  was 
often  dumped  after  its  use.  It  has  recently  been 
discovered  in  water  supplies  across  the  country. 
(Small-FRC) 
W81-06157 

THE  OCCURRENCE  AND  REDUCTION  OF 
SODIUM  IN  DRINKING  WATER, 

Municipal  Environmental  Research  Lab.,  Cincin- 
nati, OH.  Drinking  Water  Research  Div. 
R.  P.  Lauch,  and  T.  J.  Sorg.  .,,    ,      ^ 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  5,  p  256-265,  May,  1981.  5  Fig,  7 
Tab,  34  Ref 

Descriptors:  'Drinking  water,  'Sodium,  'Chemi- 
cal treatment,  'Water  treatment,  Snow  manage- 
ment Sodium  chloride,  Deicers,  Ion  exchange, 
Industrial  wastes,  Water  quality.  Sodium  removal. 

Causes  of  sodium  level  increases  during  treatrnent 
of  drinking  water  and  ways  of  reducing  levels  in 
drinking  water  are  discussed.  Sodium  from  natural 
and  man-made  sources  occurs  in  raw  and  finished 
drinking  water.  The  use  of  sodium  chloride  as  a 
deicing  agent  on  roads  and  the  presence  of  indus- 
trial salts  in  industrial  and  municipal  wastes  are 
common  sources  of  excess  sodium.  During  drink- 
ing water  treatment,  the  most  significant  source  ot 
sodium  is  ion  exchange  softening,  while  lime-soda 
ash  softening,  disinfection,  fluoridation,  and  coagu- 
lation can  also  add  sodium.  Treatment  methods  can 
be  modified  to  reduce  sodium  input.  For  example, 
hydrogen  exchange  softening  could  be  used  rather 
than    sodium    exchange    softening.    Removal    ot 
sodium  from  raw  water  or  treated  water  is  possible 
using  reverse  osmosis,  distillation,   ion  exchange, 
electrodialysis,  and  blending  methods.  Sodium  is 
present  in  most  drinking  waters  at  levels  ranging 
from   below    detection    limits    to    1900   mg/liter. 
(Small-FRC) 
W81-06158 

FORCES  ACTING  ON  FLOC  AND  STRENGTH 
OFFLOC, 

Tokyo  Univ.  (Japan).  Dept.  of  Urban  Engineering 

and  Sanitary  Engineering. 

For   primary   bibliographic   entry   see   Field    5U. 

W81-06185 

EXPERIENCES  WITH  CHLORINE  DIOXIDE 
IN  SOUTHERN  WATER  AUTHORITY  AND 
WATER  RESEARCH  CENTRE, 

Southern  Water  Authority,  Worthing  (England). 
R  W.  Brett,  and  J.  W.  Ridgeway. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists.  Vol  35.  No  2.  p  135-142,  March,  1981.  2 
Fig,  2  Tab,  17  Ref 


Descriptors:  'Disinfection,  'Water  treatment. 
Chlorine,  'Chlorine  dioxide,  Wastewater  treatment 
facilities.  Bacteria,  Phenols,  Industrial  wastes. 
Great  Britain. 


Experiences  are  described  in  the  use  of  chlorine 
dioxide  by  the  Southern  Water  Authority  and  the 
Water  Research  Center,  and  illustrations  are  given 
of  its  properties  by  reference  to  laboratory  and 
field  work.  Chlorine  dioxide  was  first  used  in  this 
area  in  1968  at  Testwood  Waterworks,  after  a 
discovery  was  made  of  an  industrial  waste  tip 
several  kilometers  upstream  which,  in  periods  of 
heavy  rain,  discharged  a  strongly  phenolic  lea- 
chate  into  a  tributary  of  the  River  Test.  Subse- 
quent chlorination  of  the  water  produced  a  strong 
chlorophenolic  taste  and  numerous  complaints. 
When  the  water  was  treated  with  chlorine  dioxide, 
no  incident  of  chlorophenolic  taste  resulted,  even 
though  low  levels  of  phenol  were  found  in  the 
water  Eventually  the  problem  of  phenol  dis- 
charges ceased  and  a  decision  was  needed  as  to 
whether  to  continue  the  chlorine  dioxide  treat- 


ments It  was  subsequently  noted  that  the  treat- 
ment was  not  controlling  the  bacteria  within  the 
supply,  and  it  was  decided  to  abandon  temporarily 
the  use  of  chlorine  dioxide  and  to  increase  the 
chlorine  residual  to  0.4  mg/1  free  chlorine.  Chlo- 
rine dioxide  was  viewed  from  that  time  on  as  a 
reserve  treatment  to  be  used  in  case  phenolic  con- 
tamination again  became  a  problem.  (Baker-FRC) 
W81-06188 

CONTROL  OF  STORM-GENERATED  POLLU- 
TION USING  A  SMALL  URBAN  LAKE, 

Missouri  Univ.-Rolla. 

For   primary   bibliographic   entry   see   Field    5G. 

W81-06239 

ECONOMICS  OF  SLUDGE  MANAGEMENT, 

Drexel  Univ.,  Philadelphia,  PA.  Dept.  of  Engi- 
neering. 

Y.  Hasit,  and  P.  A.  Vesilind. 

Journal  of  the  Water  Pollution  Control  Federation 
Vol  53,  No  5,  p  560-564,  May,  1981.  1  Tab,  21  Ref 

Descriptors:  'Sludge,  'Cost  analysis.  Economic 
aspects.  Wastewater  treatment,  'Sludge  manage- 
ment. 

Basic   design   variables  are  suggested   for  sludge 
processes,  which  should  be  useful  in  defining  cost 
functions  A  set  of  consistent  and  useful  cost  equa- 
tions  is   presented    for   various   sludge   treatment 
processes.  The  information  is  intended  for  prelimi- 
nary cost  comparisons  only  and  not  for  detailed 
design  applications,  as  it  is  inexact  in  nature   Some 
costs  found  in  literature  are  based  on  local  data, 
whereas  others  are  based  on  national  data.  Labor, 
maintenance,  material  and  operation  costs  all  vary 
with  location.  Climate  may  be  especially  important 
in  operating  costs  such  as  those  incurred  with  open 
drying  beds  and  anaerobic  digesters.  The  lack  ot 
uniformity    in    accounting    and    reporting    proce- 
dures   such  as  the  allowance  for  legal  and  engi- 
neering fees,  cause  difficulty  in  interpretation.  An- 
other difficult  aspect  of  sludge  economics  has  been 
the  determination  of  the  basic  variables  used  to 
express  cost  functions.  Costs  vary  with  the  weight 
of  sludge  processed  or  the  volume  processed,  or 
the  capacity  of  the  unit  process,  given  the  type  ot 
sludge  and  the  moisture  content  or  percent  solids 
of  the  sludge.  Distance  transport  if  needed  tor  the 
sludge  is  also  a  factor  in  cost  studies.  (Baker-FKC) 
W8 1-06241 

ENERGY  SAVING  THROUGH  THE  REDUC- 
TION OF  LEAKAGES  BY  APPLYING  AN  IM- 
PROVED  METHOD  OF  FLOW  CONTROL, 

G.  F.  Heide.  ,  _^  ^ 

Aqua.  No  5,  p  101-105,  1980.  8  Fig,  1  Tab. 

Descriptors:  'Flow  measurement,  Distribution, 
Water  distribution.  Leakage,  Monitoring,  Hydrau- 
lic equipment.  Measuring  instruments.  Control 
systems,  'Flow  control,  Water  supply  systems, 
Maintenance.  Leakage  control. 

An  improvement  on  the  measuring  of  minimum 
night  flow  periods  of  water  distribution  systems  is 
described  which  is  controlled  by  regular  automatic 
short  duration  measurements.  The  WACO  system 
may  be  used  with  existing  meters  to  take  nieas- 
urements  from  outside  of  the  measuring  chambers_ 
An  alarm  system  is  included  for  rapid  control  ot 
leakage  The  short-duration  measurements  (30  mm 
intervals)  achieved  will  allow  an  improved  over- 
night leakage  control  at  a  small  economic  invest- 
ment for  most  waterworks.  This  equipment  offers 
remote  control  recordings  which  may  be  checked 
at  hydraulic  network  control  centers.  The  produc- 
tion of  masses  of  charts  is  avoided,  and  information 
about  smaller  leaks  is  received  sooner  When  the 
equipment  is  installed,  total  leakage  is  often  kept  to 
1%  of  the  total  volume  of  water  consumed  per 
year  Many  waterworks  have  already  installed  or 
are  planning  to  obtain  measuring  units  for  perform- 
ing such  studies.  (Geiger-FRC) 
W81-06253 


AUTOMATIC  RAW  WATER  QUALITY  MONI- 
TORING   STATIONS    AT    MORSANG/SEINE 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


(LA  SURVEILLANCE  AUTOMATIQUE  DE  LA 
QUALITE  DE  L'EAU  BRUTE). 

Aqua.  No  5,  p  9-11,  1980. 

Descriptors:  'Water  quality  control,  •Bioassays, 
•Water  treatment  facilities.  Water  pollution  con- 
trol, Water  quality  management.  Monitoring, 
Automation,  Turbidity,  Dissolved  oxygen,  Hydro- 
gen ion  concentration.  Ammonia,  'Raw  water. 
Conductivity,  Rivers,  Water  supply. 

The  Societe  Lyonnaise  des  Eaux  et  de  I'EcIairage 
has  constructed  an  automatically  controlled  moni- 
toring system  to  check  the  quality  of  the  raw  Seine 
water  which  enters  the  Morsang-sur-Seine  water 
treatment  plant.  A  pollution  warning  station  five 
kilometers  upstream  from  the  plant  houses  trout 
for  a  bioassay  test  to  detect  the  presence  of  harm- 
ful substances  in  the  water.  Death  of  the  fish 
would  be  detected  on  a  photoelectric  system,  and  a 
pollution  warning  alarm  would  occur  if  three  of 
four  fish  died.  An  automatic  analysis  unit  continu- 
ously checks  six  water  quality  parameters:  turbi- 
dity, conductivity,  temperature,  dissolved  oxygen, 
pH,  and  ammonia.  The  equipment  developed  by 
the  DEGREMONT  Company  needs  very  little 
maintenance.  Data  from  the  system  are  transmitted 
to  the  Vigneux-sur-Seine  center  to  be  stored  on 
discs  for  easy  access  for  further  statistical  process- 
ing. (Geiger-FRC) 
W8 1-06254 


THE  FORMATION  OF  SEPARABLE  SUSPEN- 
SIONS AND  THE  METHODS  OF  ITS  ASSESS- 
MENT, 

Hydroprojekt,  Prague  (Czechoslovakia). 

For   primary   bibliographic   entry   see   Field    5D. 

W8 1-06255 


CONTROLLING  ORGANIC  COMPOUNDS  IN 
WATER-BY  TREATMENT, 

Water  Research  Centre,  Marlow  (England). 

T.  Burke. 

Water,  No  34,  p  17-19,  September,  1980.  3  Fig,  3 

Tab. 

Descriptors:  *Organic  compounds,  'Water  treat- 
ment, 'Drinking  water.  Municipal  water,  Chlorina- 
tion,  Disinfection,  Activated  carbon,  Great  Britain, 
Economic  aspects. 

The  presence  of  organic  compounds,  particularly 
trihalomethanes  and  synthetic  organic  compounds, 
in  drinking  water  and  the  potential  health  risks 
posed  by  these  compounds  have  caused  increasing 
international  concern.  The  Water  Research  Centre 
in  Great  Britain  is  investigating  methods  for  con- 
trolling trihalomethanes  and  synthetic  organic 
compounds  present  in  raw  water.  Elimination  of 
prechlorination  processes  and  reduction  of  organic 
levels  prior  to  disinfection  are  the  most  effective 
ways  to  reduce  trihalomethane  levels.  Disinfection 
by  alternatives  to  chlorine  may  also  provide  a 
solution  to  high  trihalomethane  levels,  but  current- 
ly available  alternatives  are  not  free  of  concern  on 
health  grounds.  Granular  activated  carbon  adsorp- 
tion is  the  best  technique  currently  available  for 
the  removal  of  synthetic  organic  chemicals.  Al- 
though activated  carbon  is  extensively  used  for 
taste  and  odor  control  in  water  treatment,  different 
design  techniques  and  careful  consideration  of  type 
of  carbon  and  carbon  handling  and  regeneration 
requirements  are  needed  to  apply  this  process  to 
removal  of  significant  quantities  of  synthetic  or- 
ganic compounds  on  a  continuous  basis.  In  addi- 
tion, selection  of  wrong  process  or  engineering 
design  criteria  can  result  in  substantial  wastes  of 
money  both  in  capital  and  in  operating  costs.  The 
treatment  research  program  is  designed  to  produce 
a  protocol  for  selection  of  the  most  cost  effective 
system  for  use  by  facilities  installing  measures  to 
control  synthetic  organic  compounds.  (Carroll- 
FRC) 
W8 1-06323 


COMPARATIVE  INACTIVATION  OF  VIRUSES 
BY  CHLORINE, 

Illinois  Univ  at  Urbana-Chanipaign.  Dept.  of  Civil 

Engineering. 

R.  S.  Engelbrecht.  M.  J.  Weber,  and  B.  L.  Salter. 


Applied  and  Environmental  Microbiology,  Vol  40 
No  2,  p  249-256,  August,  1980.  5  Fig,  4  Tab,  6  Ref. 

Descriptors:  'Viruses,  'Chlorine,  Disinfection, 
Water  quality.  Wastewater  treatment,  Picornavir- 
uses,  Enteroviruses,  Parvoviruses,  'Water  treat- 
ment. 

This  study  examined  the  effect  of  virus  type,  pH, 
and  potassium  chloride  on  the  kinetics  of  virus 
inactivation  by  free  available  chlorine.  Experi- 
ments were  performed  with  polio  I  and  2,  echo  1 
and  5,  and  coxsackie  viruses  A9  and  B5.  The 
inactivation  of  these  six  viruses  was  studied  at  pH  6 
and  10.  Chlorine  inactivation  studies  were  also 
performed  at  pH  7.8  with  echo  I  and  5,  coxsackie 
B5,  and  polio  1  to  have  data  comparable  to  other 
studies.  There  was  a  significant  difference  in  the 
time  required  for  99%  inactivation  of  the  various 
viruses  at  pH  6  and  10.  In  every  case,  the  rate  of 
inactivation  at  pH  10  was  dramatically  less  than  at 
pH  6.  Rank  ordering  of  the  results  indicates  the 
wide  range  of  susceptibilities  of  related  viruses  to 
chlorine  disinfection.  There  were  several  cases  in 
which  the  relative  susceptibility  to  chlorine 
changed  between  pH  6  and  10  with  respect  to  rank 
ordering,  suggesting  an  important  effect  of  pH  on 
the  virion  as  well  as  on  the  chlorine  species.  The 
thought  that  virus  groups  other  than  the  enterovir- 
uses might  differ  greatly  with  respect  to  chlorine 
susceptibility  was  tested  with  Kilham  rat  virus,  a 
parvovirus  containing  single-stranded  deoxyribon- 
ucleic acid,  and  SV40,  a  double-stranded  deoxyri- 
bonucleic acid  oncogenic  virus.  Kilham  rat  virus 
was  no  more  resistant  to  chlorine  than  any  of  the 
picornaviruses.  SV40  appeared  extremely  suscepti- 
ble to  chlorine.  It  is  noted  that  the  presence  of 
potassium  chloride  also  affected  the  susceptibility 
of  viruses  to  chlorine.  (Baker-FRC) 
W8 1-06324 


THE  ECONOMICS  OF  CARBON  REGENERA- 
TION STATE  OF  THE  ART, 

Manchester  Water  Works,  NH. 
D.  Kittredge. 

Journal  of  the  New  England  Water  Works  Associ- 
ation, Vol  94,  No  I,  p  1-23,  March,  1980.  6  Fig,  3 
Tab,  12  Ref. 

Descriptors:  'Activated  carbon,  'Regeneration, 
'Carbon  filters,  Drinking  water.  Economic  as- 
pects. Costs,  Water  treatment. 

The  state  of  the  art  methods  and  costs  of  carbon 
regeneration  today  are  reviewed,  as  post-filtration 
contactors  or  deep-bed  granulated  activated 
carbon  filters  are  frequently  needed  to  meet  EPA 
drinking  water  quality  regulations.  Most  systems 
using  GAC  treatment  will  find  it  more  economical 
to  regenerate  the  carbon  once  its  adsorptive  prop- 
erties are  spent.  On-site  regeneration  systems  cost 
from  $0.05  to  $0.20/lb,  while  off-site  custom  regen- 
eration systems  cost  in  the  mid  $0.30/lb  range. 
Selection  of  the  most  economical  regeneration 
method  depends  on  a  number  of  variables  and  site- 
specific  requirements.  For  on-site  regeneration 
systems,  major  considerations  include  the  capital 
cost  of  the  system,  the  cost  of  makeup  carbon 
requirements,  the  regeneration  frequency  required, 
plus  the  cost  of  operating  labor,  energy,  and  re- 
placement parts.  New  technologies  including  fluid- 
bed  and  infrared  type  may  cost  less  than  traditional 
carbon  regeneration  methods.  (Small-FRC) 
W8 1-06330 


INACTIVATION  OF  POLIOVIRUS  I  (BRUN- 
HILDE)  SINGLE  PARTICLES  BY  CHLORINE 
IN  WATER, 

North  Carolina   Univ.   at  Chapel   Hill.   Dept.  of 

Bacteriology  and  Immunology. 

D.  G.  Sharp,  and  J.  Leong. 

Applied  and  Environmental  Microbiology,  Vol  40, 

No  2.  p  381-385,  August,  1980.  5  Fig. 

Descriptors:  'Viruses,  'Disinfection.  'Chlorine. 
Chlorination.  Water  quality.  Wastewater  treat- 
ment. Poliovirus.  Sediments.  Aggregates,  Hydro- 
gen ion  concentration. 

Chlorine  inactivation  of  poliovirus  I  (Brunhilde) 
was  investigated.  The  progress  of  inactivation  of 


single  dispersed  preparations  of  poliovirus  by  sev- 
eral different  concentrations  of  HOCl  at  20  C  in 
dilute  phosphate-carbonate  buffer  at  pH  6  was 
studied.  When  0.1  M  sodium  chloride  was  added  to 
the  dilute  phosphate  buffer,  the  inactivation  rate 
was  doubled,  but  it  was  still  not  as  fast  as  the 
inactivation  rate  of  poliovirus  (Mahoney)  under 
similar  conditions.  No  transient  departures  from 
linearity  were  noted  during  the  first  20  seconds  of 
contact  with  the  chlorine,  either  with  or  without 
the  salt.  At  pH  10,  the  rate  of  reduction  in  plaque 
forming  units  in  dilute  buffer  alone  was  only  about 
one-fifth  as  fast  as  it  was  at  pH  6,  but  the  effect  of 
salt  was  much  greater.  The  time  required  to  inacti- 
vate 99%  of  the  plaque-forming  units  with  0.1  M 
sodium  chloride  was  31  times  greater  than  when 
the  salt  was  present.  Thus  disinfection  was  faster  at 
pH  10  with  salt  present  than  it  was  at  pH  6, 
whether  salt  was  present  or  not.  The  possibility 
that  aggregation  of  the  virions  might  exert  an 
influence  on  these  reaction  rates  was  examined. 
There  was  no  evidence  of  aggregation  at  pH  7-9. 
At  pH  10  there  was  some  loss  in  plaque  titer,  but 
this  was  due  to  a  loss  of  infectivity  rather  than  to 
sedimentation  of  supernatant  plaque-forming  units 
due  to  virion  aggregation.  At  pH  6  aggregation  set 
in.  It  was  slow  when  0.1  M  NaCI  was  present,  but 
in  the  absence  of  salt  only  about  10%  of  the 
population  remained  as  single  particles  after  4  hr  at 
25  C  in  the  dilute  buffer.  (Baker-FRC) 
W8 1-06344 


EFFECT  OF  DISINFECTANTS  ON  PATHO- 
GENIC FREE-LIVING  AMOEBAE:  IN  AXENIC 
CONDITIONS, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 
Dept.  of  Microbiology  and  Genetics. 
R.  T.  M.  Cursons,  T.  J.  Brown,  and  E.  A.  Keys. 
Applied  and  Environmental  Microbiology.  Vol  40, 
No  1,  p  62-66,  July,  1980.  3  Tab,  24  Ref 

Descriptors:  'Disinfection,  'Pathogens,  Human 
diseases,  Water  pollution,  Chlorine,  Ozone,  Deci- 
quam  222,  Chlorine  dioxide.  Recreational  facilities. 
Drinking  water.  Potable  water.  Swimming. 

The  effectiveness  of  chlorine,  chlorine  dioxide, 
ozone,  and  deciquam  222 

(dodecyldimethylammonium  bromide)  against 
pathogenic  and  nonpathogenic  species  of  Naegleria 
and  Acanthamoeba  was  investigated.  The  Naeg- 
leria spp.  were  more  susceptible  to  chlorine  than 
Acanthamoeba  spp.,  with  0.79  mg  of  total  available 
chlorine  or  initial  free  available  chlorine  per  liter 
being  amoebicidal  for  Naegleria  spp.,  as  opposed 
to  1.25  mg  of  total  available  chlorine  per  liter  for 
Acanthamoeba  spp.  In  disinfectants  other  than 
chlorine,  the  Naegleria  spp.  were  once  again  more 
sensitive  than  the  other  to  the  chlorine-containing 
disinfectants,  but  no  marked  difference  was  noted 
in  the  sensitivity  among  the  four  strains  toward 
ozone  or  deciquam  222.  Of  the  alternative  disinfec- 
tants studied,  deciquam  222  exhibited  the  greatest 
amoebicidal  capacity,  followed  by  chlorine  dioxide 
and  ozone.  The  results  demonstrate  that  all  four 
disinfectants  examined  possess  amoebicidal  proper- 
ties and  would  be  suitable  for  the  disinfection  of 
waters  contaminated  with  pathogenic  free-living 
amoebae.  However,  the  choice  of  a  particular  dis- 
infectant remains  closely  tied  to  the  chemical  and 
physical  characteristics  of  the  water  to  be  treated 
and  to  the  particular  properties  of  the  disinfectant 
itself  (Baker-FRC) 
W8 1-06345 


EFFECT  OF  IONIC  ENVIRONMENT  ON  THE 
INACTIVATION  OF  POLIOVIRUS  IN  WATER 
BY  CHLORINE, 

North   Carolina   Univ.   at   Chapel   Hill.    Dept.   of 

Bacteriology  and  Immunology. 

D.  G.  Sharp,  D.  C.  Young,  R.  Floyd,  and  J.  D. 

Johnson. 

Applied  and  Environmental  Microbiology,  Vol  39, 

No  3,  p  530-534,  March,  1980.  5  Fig,  I  Tab,  16  Ref. 

Descriptors:  'Disinfection,  'Water  pollution  con- 
trol, 'Chlorine.  Viruses,  Water  pollution.  Acidity. 
Poliovirus. 

Results  are  reported  of  a  series  of  inactivation 
experiments  with  chlorine  and  poliovirus  type  I  at 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control— Group  5G 


pH  6  7,  8,  9,  and  10.  The  virus  used  was  poliovirus 
type  'l  (Mahoney)  prepared  in  cultures  of  human 
epidermoid  carcinoma  (HEp-2).  At  pH  6,  7,  8  and 
9  the  concentrations  of  OCl-present  were  0.11, 
0  90  9  1,  and  91  microM,  respectively.  The  pH  10 
experiments  were  made  at  lower  chlorine  concen- 
trations There  were  remarkable  increases  in  the 
reaction  rate  between  pH  6  and  7  and  successively 
smaller  increases  at  pH  8  and  9,  whereas  the  OCl- 
concentration  steadily  increased  by  about  a  factor 
of  10  at  each  step.  It  was  concluded  that  the  rate  ot 
inactivation  of  poliovirus  in  water  by  chlorine  was 
strongly  innuenced  by  the  pH,  which  in  turn  influ- 
ences the  relative  amounts  of  HOCl  and  OCl-  that 
are  present  and  acting  on  the  virus  in  the  region  of 
pH  6-10  The  distribution  of  HOC!  and  OCl-  was 
influenced  to  a  lesser  extent  by  the  addition  of 
sodium  chloride.  The  major  part  of  the  sharp  in- 
crease in  disinfection  rate  seen  with  this  salt  is 
thought  to  be  due  to  its  effect  on  the  virus  itselt, 
resulting  in  an  increased  chlorine  sensitivity,  espe- 
cially at  high  pH  levels.  (Baker-FRC) 
W8 1-06348 

POLIOVIRUS  CONCENTRATION  FROM  TAP 
WATER  WITH  ELECTROPOSITIVE  ADSOR- 
BENT FILTERS,  „„    ^  . 

North   Carolina   Univ.   at   Chapel   Hill.   Dept.   ot 

Environmental  Sciences  and  Engineering. 

M.  D.  Sobsey,  and  J.  S,  Glass.  ,,  ,  .n 

Applied  and  Environmental  Microbiology,  Vol  4U, 

No  2,  p  201-210,  August,  1980.  3  Fig,  3  Tab,  33 

Ref. 

Descriptors;  *Drinking  water,  *Viruses,  Water 
quality.  Filtration,  Poliovirus,  Adsorbents,  Filters, 
•Water  treatment,  Acidity,  Adsorption. 

Two  electropositive  filter  types  were  rigorously 
evaluated  for  their  applicability  to  adsorption-elu- 
tion    virus    concentration    methods.    Comparisons 
were  made  between  poliovirus  concentration  effi- 
ciencies by  these  less  electronegative  filters  and  by 
a  widely  used  strongly  electronegative  fiberglass- 
epoxy  filter.  Simple,  reliable,  and  efficient  concen- 
tration of  poliovirus  from  tap  water  was  obtained 
with  two  types  of  electropositive  filter  media,  one 
of  which   is  available  in  the   form  of  a  pleated 
cartridge  filter,  Virozorb  IMDS.  Virus  adsorption 
from  tap  water  between  pH  3.5  and  7.5  was  more 
efficient  with  electropositive  filters  than  with  Fil- 
terite  filters.  Elution  of  adsorbed  viruses  was  more 
efficient  with  beef  extract  in  glycine,  pH  9.5,  than 
with  glycine-NaOH,  pH  11.0.  In  paired  compara- 
tive studies,  electropositive  filters,  with  adsorption 
at  pH  7.5  and  no  added  polyvalent  cation  salts, 
gave  less  variable  virus  concentration  efficiencies 
than  did  Filterite  filters  with  adsorption  at  pH  3.5 
plus  added  MgC12.  Recovery  of  poliovirus  from 
1,000-liter  tap  water  volumes  was  about  30%  effi- 
cient  with   both    Virozorb    IMDS   and    Filterite 
pleated  cartridge  filters,  but  the  former  were  much 
simpler  to  use.  The  virus  adsorption  behavior  of 
these  filters  appeared  to  be  related  to  their  surface 
charge  properties,  with  more  electropositive  filters 
giving  more  efficient   virus  adsorption   from   tap 
water  at  higher  pH  levels.  (Baker-FRC) 
W8 1-06349 


THE  KLADOW  MUNICIPAL  WATERWORKS 
IN  BERLIN:  AN  EXAMPLE  OF  FULL  AUTO- 
MATION, 

J.  Naumann. 

Aqua,  No  l,p  41-45,  1981.  4  Fig. 

Descriptors:  *Automation,  *Water  treatment  facih- 
ties.  'Municipal  water,  *Berlin,  Federal  Republic 
of  Germany,  Computers,  Water  storage.  Water 
delivery.  Drinking  water,  'Water  supply  systems. 

The  municipal  water  treatment  facility  in  the 
Kladow  District  of  West  Berlin  has  installed  a 
process  computer  with  on-line,  closed-loop  oper- 
ation. The  process  computer  stores  and  interprets 
incoming  data  from  the  process  and  intervenes  in 
the  process  in  open  and  closed  loop  modes  without 
the  action  of  operating  personnel.  The  system  is 
designed  to  achieve  process  optimization  through 
the  determination  of  desired  objective  variables 
and  their  realization  with  the  minimum  possible 
costs  and  with  maximum  protection  of  the  plant 


from  any  overloading  which  might  occur.  This 
automated  effect  should  reduce  the  failures  of  indi- 
vidual technical  units  and  achieve  the  highest  pos- 
sible availability  of  all  systems.  The  process  com- 
puter supervises,  controls,  regulates,  and  optimizes 
all  the  individual  areas  of  operation  and  ensures 
optimal   interaction  of  the  procedures  involved. 
The  Kladow  water  treatment  facility  can  deliver 
up  to  50,000  cubic  meters  of  pure  water  per  day. 
Tasks  performed  by  the  process  computer  include 
control,   regulation,   and   optimization   of  ground 
water  procurement  and  pure  water  delivery;  con- 
trol and  optimization  of  pure  water  processing;  and 
control   and    regulation   of  the   electrical   power 
input.  Individual  automation  tasks  include  data  ac- 
quisition,  data   processing,   process   optimization, 
and   data   output.   An   operator's   console   in   the 
control  room  of  the  facility  permits  monitoring  and 
control  of  the  entire  process  by  operating  person- 
nel in  the  event  of  a  malfunction  by  the  computer. 
The  facility,  which  previously  operated  with  three 
shifts,  has  initiated  one-shift  operations  since  instal- 
lation of  the  automated  system.  In  addition  to  labor 
savings,  mean  time  between  failures  has  been  re- 
duced to  360  hours,  the  mean  time  to  repair  is 
about  7  hours,  and  the  relative  availability  of  the 
system  has  been  increased  to  98.1  percent.  (Car- 
roll-FRC) 
W8 1-06362 

GLENDYE  TREATMENT  WORKS, 

Crough  and  Hogg  (England). 

G.  A.  Milne,  and  J.  Mellanby. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists,  Vol  35,  No  2,  p  155-167,  March,  1981.  1 

Tab,  5  Fig. 

Descriptors:  'Water  treatment  facilities.  Water 
treatment,  'Scotland,  Chemical  treatment,  Floccu- 
lation.  Filtration,  Design  standards.  Sludge  drying. 

This  paper  describes  the  Water  Treatment  Works 
of  the  Glendye  Water  Supply  Scheme  serving  the 
north  Kincardineshire  area  of  Grampian  Region, 
formerly  of  the  North  East  of  Scotland  Water 
Board  area.  In  1966  the  scheme  comprised  a  river 
intake,  a  15  in.  diameter  concrete-lines,  spun  iron, 
raw  water  pipeline  13.7  km  long  to  the  Treatment 
Works  6.5  km  southwest  of  Banchory  and  a  4546 
cubic  meter  treated  water  tank  at  the  treatment 
works.  In  1969  the  Works  as  commissioned  consist- 
ed of  a  main  plant  building,  the  clear  water  tank, 
and  two  simple  sludge  ditches.  Flow  regulation, 
chemical  storage  and  dosing,  filters  and  their  ancil- 
lary and  control  units,  chlorine  plant  and  store 
rooms  were  located  in  the  main  building.  The  new 
works  include  a  wash  water  header  tank,  a  wash 
water  recovery  tank,  a  sludge  press  building,  a 
structure  to  house  the  new  flotation  plant,  consid- 
erable piping  additions  and  alterations,  and  minor 
works  including  an  access  road  to  the  sludge  tip- 
ping area,  a  buried  glass  fiber  tank,  and  drainage 
modifications  to  eliminate  the  risk  of  chemical 
spillage  reaching  a  watercourse.  Operational  expe- 
rience is  described,  along  with  some  cost  factors. 
(Baker-FRC) 
W81-06381 

CURRENT  STRATEGIES  IN  WATER  TREAT- 
MENT DEVELOPMENTS  WORLDWIDE, 

Binnie  and  Partners,  London  (England). 

F  W.  Crowley,  and  A.  C.  Twort. 

Water  Services,  Vol  84,  No  1008,  p  95-98,  101-103, 

February,  1980.  6  Fig. 

Descriptors:  'Water  treatment  facilities,  'Develop- 
ing countries.  Wastewater  facilities.  Water  treat- 
ment. Mineral  water.  Clarification,  Filtration. 


In  many  developing  countries  water  treatment 
strategy  is  influenced  by  the  fact  that  water 
demand  greatly  exceeds  supplies  available.  Over- 
seas (from  England)  treatment  strategy  reflects 
two  principal  characteristics  relating  to  the  nature 
of  the  water  to  be  treated.  First,  in  tropical  and 
sub-tropical  areas  where  rainfall  is  plentiful,  the 
main  sources  of  water  in  large  quantities  are  the 
rivers,  which  may  have  very  high  suspended  solids 
at  times.  Secondly,  in  the  developing  areas  of  the 
Middle  East  where  a  desert  climate  prevails,  it  is 
becoming  necessary  to  use  desalinated  sea  water  or 


high  temperature  underground  waters  with  a  high 
mineral  content,  with  little  or  no  other  water  avail- 
able for  blending.  In  England  the  current  philos- 
ophy is  toward  achievement  of  fringe  economies 
related  to  the  use  of  closer  methods  of  control  and 
water  treatment  processes,  and  finding  means  of 
solving  pollution  problems  arising  from  the  use  of 
industrially  polluted  water  sources.  Clarification 
and  pretreatment  strategy  as  viewed  overseas  and 
in  England  are  considered.  Filtration  strategy  and 
plans  for  the  use  of  highly  mineralized  waters  are 
also  discussed.  (Baker-FRC) 
W8 1 -06384 

125  YEARS  OF  WATER  SUPPLY  IN  BERLIN, 

H.  Tessendorff 

Aqua,  No  l,p7-ll,  1981.  4  Fig. 

Descriptors:  'History,  'Water  supply,  'Metropoli- 
tan water  management,  'Berlin,  Germany,  West 
Berlin,  Water  quality  management.  Water  supply 
development,  Drinking  water. 

A  short  history  of  municipal  water  supply  develop- 
ment and  management  in  Berlin,  Germany,  from 
1856  to  the  present  is  presented.  The  first  water 
supply  plant,  which  used  surface  water  from  the 
Spree  River,  was  put  in  operation  in  1856  in  an 
effort  to  improve  the  disposal  of  sewage  and  gar- 
bage. The  water  supply  company  was  required  to 
provide,   free  of  charge,   water  for  flushing  the 
gutters  which  carried   sewage   through   the  city 
streets.  Two  new  plants  put  into  operation  in  1877 
were  intended  to  use  groundwater,  but  lack  of 
technology  relating  to  the  removal  of  manganese 
and  iron  caused  them  to  switch  to  surface  water 
resources.  Improved  technology  resulted  in  revert- 
ing those  plants  to  groundwater  treatment  in  1901. 
By  1939,  there  were  13  municipally-owned  water 
treatment  plants  servicing  the  city  and  some  sur- 
rounding areas.  Heavy  damages  incurred  during 
the  Second  World  War  and  the  subsequent  politi- 
cal division  of  the  city  resulted  in  two-thirds  of  the 
population  of  Berlin  being  served  by  about  one- 
third  of  the  capacity  of  the  former  water  supply 
system.  As  a  result,  a  rapid  and  thorough  expan- 
sion of  the  waterworks  and  distribution  facilities 
was  implemented.  Although  the  city  is  situated  in 
an  ideal  hydro-geological  location,  with  a  huge 
underground  reservoir  capable  of  providing  a  safe, 
long-term    water    supply,    poor    water    resources 
management  has  resulted  in  a  considerable  ground- 
water deficit  accompanied  by  a  drop  in  ground 
water  level.  Artificial  groundwater  recharge  pro- 
grams are  currently  being  expanded.  Management 
of  the  Berlin  waterworks  has  been  merged  with 
that  of  the  Berlin  sewage  treatment  facilities  in  an 
effort  to  develop  closer  coordination  on  problems 
of  water  quality  and  water  quantity  management. 
(Carroll-FRC) 
W8I-06388 

5G.  Water  Quality  Control 

METHOD  FOR  DEPOLLUTING  FRESH 
WATER  AND  SALT  WATER  BODIES  FROM 
CRUDE  OIL,  PETROLEUM  PRODUCTS  AND 
THEIR  DERIVATIVES, 

Snamprogetti  S.p.A.,  Milan  (Italy).  (Assignee). 
R  Olivieri,  A.  Robertiello,  and  L.  Degen. 
U.S.   Patent  No  4,230,562,  4  p,  2  Tab,    12  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  4,  p   1536-1537,  October  28,   1980. 

Descriptors:  'Patents,  'Water  quality  control, 
'Water  pollution  treatment,  'Oil  pollution,  Water 
bodies,  Microorganisms,  Nutrients,  Biodegrada- 
tion,  Micro  degradation.  Phosphorus,  Nitrogen. 


A  method  and  a  few  compositions  are  disclosed, 
which  are  adapted  to  depollute  fresh  and  sea  water 
bodies  from  crude  oil  and  petroleum  product  pol- 
lution by  microbial  action.  The  growth  of  micro- 
organisms capable  of  metabolizing  hydrocarbons  is 
exalted  by  certain  combination  of  nutrients,  such  as 
lecithin  as  a  phosphorus  source,  hydantoins, 
amides  allophanates,  polyamines,  acyl-ureas  and 
esters  of  the  hydantoic  and  allantoic  acids  as  the 
nitrogen  sources.  Ureido-derivatives  of  amides  are 
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also  conlemplated  as  additional  nutrients.  (Sinha- 

OEIS) 

W8 1-06 136 


FOAMACEOUS  HYDROCARBON  ADSORP- 
TION MEDIUM  AND  METHOD  AND  SYSTEM 
FOR  MAKING  SAME, 

Pelrozorbent  Corp.,  Zanesvjlle,  OH.  (Assignee). 
T.  L.  Faudree,  III. 

U.S.  Patent  No  4,230,566,  10  p,  5  Fig,  II  Ref; 
Official  Gazette  of  the  United  States  Patent  Office, 
Vol  999,  No  4,  p  1538,  October  28,  1980. 

Descriptors:  'Patents,  'Water  pollution  treatment, 
•Water  quality  control,  *Oil  pollution.  Industrial 
water.  Adsorption,  Chemical  reactions,  Polymers. 

A  new,  low  density,  polymeric  medium  for  adsorb- 
ing hydrocarbons  involuble  in  water  is  described. 
Provided  in  granular  form,  the  material  readily 
absorbs  contaminant  hydrocarbons  on  weight-to- 
weight  bases  at  the  level  of  about  40:1.  Of  particu- 
lar importance,  the  material  is  producible  under  a 
broad  range  of  ambient  temperatures  and  at  com- 
petitive costs.  The  low  density  granulated  polyure- 
thane  cellular  polymer  is  produced  by  pre-reacting 
a  polyisocyanate  with  a  long-chain  monohydric 
alcohol  or  mixture  of  long-chain  monohydric  alco- 
hol of  about  8  to  12  carbon  atoms  inclusive  to  form 
a  prepolymer.  Following  the  formation  of  this 
prepoiymer,  a  polyol  is  combined  with  it  in  the 
presence  of  a  blowing  agent.  Before  the  substantial 
reaction  of  this  mixture  takes  place,  it  is  transferred 
to  a  mold  to  permit  the  exothermic  development  of 
a  cellular  polyurethane.  Within  a  predetermined 
time  from  the  development  of  the  resultant  cellular 
polyurethane  bun,  the  formation  is  transferred  to  a 
comminution  stage  whereupon  it  is  reduced  to 
granular  size.  Formation  of  the  cellular  polymer 
within  the  mold  can  take  place  under  a  broad 
range  of  ambient  conditions,  inasmuch  as  the  foam 
becomes  self  insulative  and  the  reaction  is  exother- 
mic. Thus,  the  heat  so  generated  is  retained  within 
the  bun  as  it  is  formed  to  sustain  the  reaction. 
Consequently,  a  manufacturing  system  for  the  ma- 
terials can  be  established  at  convenient  locations, 
for  example  at  the  shoreline  or  on  shipboard  in  the 
case  of  producing  material  to  remove  an  oil  spill 
on  the  seas.  (Sinha-OEIS) 
W8 1-06 1 39 


TANK  FOR  CLEANING  AND  CHEMICAL 
TREATMENT  OF  BOILER  FEEDWATER, 

E.  J.  Bennecke,  and  M.  R.  Bennecke. 
U.S.  Patent  No  4,230.577.  4  p,  1  Fig,  2  Ref;  Official 
Gazette  of  the  United  States  Patent  Office,  Vol 
999,  No  4,  p  1541,  October  28,  1980. 

Descriptors:  'Patents,  'Water  quality  control,  'In- 
dustrial water.  Boiler  feedwater,  Scaling,  Corro- 
sion, Chemical  reactions.  Equipment,  Flow 
systems,  'Boiler  water. 

A  boiler  feedwater  conditioning  tank  removes 
mud,  iron  and  any  other  settleable  solids  from 
boiler  feedwater  and  adds  soluble  chemicals.  The 
feedwater  is  mixed  and  healed  by  passing  the  mix- 
ture down  and  around  and  up  into  and  through  a 
system  of  concentric  open-ended  standpipes  erect- 
ed within  the  tank.  The  outlet  for  clean  feedwater 
lies  at  the  top  of  the  tank  inside  the  upper  end  of 
the  inner  standpipe.  The  input  port  for  chemicals 
lies  in  the  tank  side  walls  and  steam  heating  coils 
lie  between  the  outer  standpipe  and  the  wall  of  the 
tank  in  the  path  of  convective  flow  of  feedwater 
(Sinha-OEIS) 
W8 1-06 142 


CONTROL  OF  STORM-GENERATED  POLLU- 
TION USING  A  SMALL  URBAN  LAKE, 

Missouri  Univ.-Rolla. 

L.  J.  Oliver,  and  S  G.  Grigoropoulos. 

Journal  of  the  Water  Pollution  Control  Federation. 

Vol  53.  No  5.  p  594-603.  May,  1981.  6  Fig,  5  Tab. 

14  Ref. 

Descriptors:  'Storm  runoff,  'Water  quality  con- 
trol, 'Lakes.  Nitrogen.  Oxygen  demand.  Phospho- 
rus. Suspended  solids.  Sedimentation.  Bacteria. 
Algae.  Frisco  Lake,  'Detention  reservoirs. 


Research  was  conducted  on  the  control  of  storm- 
generated  pollution  in  a  small  urban  area,  involv- 
ing the  detention  and  natural  treatment  of  runoff 
by  a  small  recreational  lake.  Quality  and  quantity 
of  inflow  and  outflow  of  a  2.3-ha  lake  draining  a 
45-ha  area  were  monitored  over  a  six  month 
period.  Results  were  evaluated  to  establish  the 
short-  and  long-range  benefits  of  the  lake  as  a 
source  control  measure  for  abating  storm-generat- 
ed pollution.  The  quality  of  stormwater  runoff  was 
significantly  improved  after  passing  through  the 
lake.  On  the  average  basis  over  the  study  period, 
organic  nitrogen,  chemical  oxygen  demand,  total 
phosphorus  and  total  suspended  solids  decreased 
by  31,  52,  65.  and  89%,  respectively,  and  NH3- 
nitrogen  increased  by  13%.  The  quantity  of  runoff 
pollutants  was  significantly  reduced  in  the  lake.  On 
the  average  basis  during  the  7.3-day  storm  cycle, 
organic  nitrogen,  chemical  oxygen  demand,  total 
phosphorus,  and  total  suspended  solids  decreased 
by  22,  54,  65,  and  88%,  respectively,  and  NH3- 
nitrogen  increased  by  30%.  The  improvement  in 
the  quality  and  net  reduction  in  the  pollutant  load 
of  the  runoff  were  attributed  to  dilution  with  in- 
coming base  flow,  sedimentation  of  suspended 
matter,  and  biological  utilization  of  soluble  organ- 
ics  and  nutrients  by  bacteria  and  algae.  Additional- 
ly, use  of  alkalinity  and  molecular  nitrogen  by 
algae  could  have  caused  the  decrease  in  total  hard- 
ness and  the  increase  in  NH3-nitrogen.  (Baker- 
FRC) 
W8 1-06239 


CURRENT  PROBLEMS  OF  SURFACE  WATER 
QUALITY  STANDARDIZATION, 

Akademiya  Nauk  SSSR,  Moscow.  Inst.  Vodnykh 

Problem. 

V.  S.  Kaminskii. 

Water  Resources  (English  Translation),  Vol  7,  No 

3,   p   273-279,    May/June,    1980.    I    Tab,   31    Ref 

Translated  from  Vodnye  Resursy,  No  3,  p  160-168, 

May/June,  1980. 

Descriptors:  'Water  quality,  'Water  pollution  con- 
trol, 'Ecology,  Surface  water.  Standards,  Aquatic 
life.  Fisheries,  Aquatic  habitats.  Pollutants,  Public 
health,  Self-purification. 

The  Soviet  Union  Ministry  of  Health  is  developing 
maximum  allowable  concentrations  for  pollutants 
in  surface  waters.  However,  these  standards  have 
considered  only  the  effects  on  humans,  not  the 
sensitive  aquatic  organisms.  The  author  suggests  a 
unified  approach,  incorporating  the  human  and 
ecological  standards  into  one  system.  Pollutants 
present  in  amounts  harmless  to  man  may  profound- 
ly affect  an  ecosystem  even  though  aquatic  life  is 
not  totally  destroyed.  Population  compositions 
may  change  so  that  water  self-purification  or  the 
food  chain  is  disturbed.  This  could  degrade  water 
quality  and  cause  problems  for  the  fisheries  indus- 
try. Tables  comparing  the  maximum  allowable 
concentrations  of  pollutants  for  the  fisheries  indus- 
try and  for  humans  show  that  fisheries  standards 
are  much  more  restrictive.  They  prohibit  some 
chemicals  allowed  for  humans.  Fisheries  limits  are 
generally  several  orders  of  magnitude  lower  than 
for  humans.  Future  work  should  include  studies  on 
the  additive  effects  of  several  pollutants  and  devel- 
opment of  improved  analytical  methods,  possibly 
combining  bioindicators  and  chemical  tests. 
(Cassar-FRC) 
W8 1 -06287 


CONTROLLING  WILDERNESS  RECREATION: 
WHAT  MANAGERS  THINK  AND  DO, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Recreation  and  Parks. 

R  L  Bury,  and  C.  B.  Fish. 

Journal  of  Soil  and  Water  Conservation.  Vol  35. 

No  2.  p  90-93,  March/April,  1980.  2  Tab,  18  Ref 

Descriptors:  'Recreation,  'Regulations.  Public 
opinion.  Public  access.  'Wilderness  areas.  Re- 
sources management.  Management  decisions.  Deci- 
sion making.  Water  management. 

Many  wilderness  managers  have  begun  to  imple- 
ment controls  on  the  intensity  and  character  of 
visitor  use.  Visitor  controls  involve  trade-offs.  Re- 
crealionalists  may  lose  some  freedom  of  choice. 


but  environmental  conditions  may  improve. 
Twenty-three  controls  available  to  wilderness 
managers  are  listed.  Regulatory  controls  define 
where,  when,  or  how  visitors  may  travel  or  camp. 
Manipulative  controls  modify  behavior  in  more 
subtle  ways  by  manipulating  the  circumstances 
considered  by  visitors  when  they  decide  where  to 
go  and  how  long  to  stay  Two  frequently  used 
regulatory  controls  are  limits  on  party  size  and 
limits  on  length  of  stay.  Most  Forest  Service  man- 
agers rated  their  five  most  frequently  used  controls 
as  moderately  effective.  A  majority  of  managers 
rated  increased  surveillance  as  highly  effective. 
Regulatory  controls  were  rated  as  more  effective 
than  manipulative  controls.  Overall  public  reaction 
was  more  positive  to  control  by  information  dis- 
persion. Additional  evidence,  however,  indicated 
that  a  direct,  general  relationship  exists  between  a 
control's  effectiveness  as  perceived  by  the  manager 
and  his  perception  of  public  reaction  to  it.  Wilder- 
ness administrators  need  to  know  more  about  visi- 
tor management  techniques.  (Baker-FRC) 
W8 1-06343 


COST-SHARING  FOR  MANURE  HANDLING, 

Purdue  Univ.,  Lafayette,  IN. 

For  primary  bibliographic  entry  see  Field  6C. 

W8I-06361 


WATER  PROBLEM  IN  THE  HILLS  SOLVED 
BY  U-V. 

Water  and  Waste  Treatment,  Vol  23,  No  1,  p  2-3, 
January,  1980. 

Descriptors:  'Water  quality  control,  'Ultraviolet 
radiation.  Sterilization,  'Water  treatment.  Drink- 
ing water.  Potable  water.  Rural  areas. 

Steps  were  begun  to  ensure  a  good  quality  water  in 
the  rural  supply  obtained  from  fellside  streams  in 
the  Cumbrian  hills.  The  supplies  had  been  untreat- 
ed for  years  prior  to  the  reorganization  brought 
about  by  the  Water  Act  of  1973.  Although  the  raw 
water  quality  was  good,  it  was  felt  that  the  water 
needed  some  treatment  to  be  on  the  safe  side,  as 
cattle  grazed  on  the  fell  sides  where  the  water 
came  down.  Originally  5-micron  ceramic  filters 
impregnated  with  silver  were  used,  but  these 
became  choked  with  sediment  and  had  to  be 
scrubbed  at  frequent  intervals.  An  ultraviolet 
water  sterilizer  was  installed  in  one  of  the  supplies 
during  the  summer  of  1978.  The  unit  is  designed 
around  a  cool  running  low  pressure  mercury 
vapour  lamp,  which  has  the  advantage  that  the 
system  will  not  overheat  if  the  arc  tube  is  alight 
and  there  is  no  flow  through  the  sterilizer.  The 
equipment  uses  the  germicidal  effect  of  254  nm  UV 
radiation  to  destroy  or  inhibit  all  known  bacteria, 
viruses,  and  molds  which  might  be  present  in  the 
water  Installation  of  additional  UV  units  is  being 
considered  for  other  streams  feeding  into  Thirl- 
mere,  water  from  which  is  supplied  to  Manchester 
via  90  mile  pipeline  and  to  consumers  enroute. 
(Baker-FRC) 
W8 1-06386 


6.  WATER  RESOURCES 
PLANNING 

6A.  Techniques  Of  Planning 


APPRAISAL  OF  HYDROLOGIC  INFORMA- 
TION NEEDED  IN  ANTICIPATION  OF  LIG- 
NITE MINING  IN  LAUDERDALE  COUNTY, 
TENNESSEE, 

Geological    Survey,    Memphis,    TN.    Water    Re- 
sources Div. 
W.  S.  Parks. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB8 1-239428, 
Price  codes:  A04  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey.  Water-Resources  Investiga- 
tions 80-54.   1981.  67  p.   16  Fig,  8  Tab,  48  Ref 

Descriptors:  'Planning.  'Lignite.  'Strip  mines, 
'Baseline  studies.  Groundwater.  Surface  water. 
Water  quality.  Hydrologic  data.  Evaluation.  'Ten- 
nessee. Lauderdale  County.  'Coal  mining. 
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WATER  RESOURCES  PLANNING— Field  6 
Evaluation  Process— Group  6B 


Lignite  in  western  Tennessee  occurs  as  lenses  or 
beds  at  various  stratigraphic  horizons  in  the  Coast- 
al Plain  sediments  of  Late  Cretaceous  and  Tertiary 
age  The  occurrence  of  this  lignite  has  been  known 
for  many  decades,  but  not  until  the  energy  crisis 
was  it  considered  an  important  energy  resource.  In 
recent  years,  several  energy  companies  have  con- 
ducted extensive  exploration  programs  in  western 
Tennessee,  and  tremendous  reserves  of  ligmte  have 
been  found.  Lauderdale  County  was  selected  as 
one  of  the  counties  where  strip-mming  of  lignite 
will   most   likely    occur.    Lignite   in   this   county 
occurs  in  the  Jackson  and  Cockf.eld  Formations, 
undivided,  of  Tertiary  age.  The  hydrology  of  the 
county  is  known  only  from  regional  studies  and  the 
collection  of  some  site-specific  data.  Therefore,  m 
anticipation  of  the  future  mining  of  lignite,  a  plan  is 
needed  for  obtaining  hydrologic  and  geologic  m- 
formation    to    adequately    define    the    hydrologic 
system  before  mining  begins  and  to  monitor  tne 
effects  of  strip-mining  once  it  is  begun.  1-or  this 
planning    effort,    available    hydrologic,    geologic 
land   use,   and   associated   data  were  located  and 
compiled;  a  summary  description  of  the  surface 
and  shallow  subsurface  hydrologic  system  was  pre- 
pared- the  need  for  additional  baseline  hydrologic 
information  was  outlined;  and  plans  to  monitor  the 
effects  of  strip-mining  were  proposed.  (UbUS) 
W8 1-06089 

ENVIRONMENTAL  CONSIDERATIONS  IN 
CORPS  PLANNING,  <•  ^     ,   c        „„ 

Colorado  Univ.,  Boulder.  Dept.  of  Civil,  Environ- 
mental and  Architectural  Engineering. 
C.  Brendecke,  and  L.  Ortolano.  ^^o^^A 

Water  Resources  Bulletin,  Vol  17,  No  2,  p  248-254, 
April,  1981.  9  Ref 

Descriptors:  *Water  resources  development, 
•Planning,  Decision  making,  Admmistrative  deci- 
sions Environmental  effects,  'Environmenta 
policy.  Environmental  protection,  Environmental 
quality. 

The    implementation    of    Federal    environmental 
policies  in  water  resources  planmng  by  the   Ui 
Army  corps  of  engineers  was  investigated.   One 
objective  of  the  research  was  to  identify  planning 
practices  and  procedures  which  are  effective  in 
increasing  the  consideration  given  to  environmen- 
tal concerns  in  Corps  planning  and  decisionmak- 
ing The  term  environmental  encompasses  both  the 
natural    and    social    environments,    and    excludes 
issues  relating  to  economic  and  technical  feasibility 
of  water  projects.   Survey  data  from  samples  ot 
two  types  of  Corps  planning  studies  have  been 
collected.  The  nature  of  significant  environmental 
issues  affecting  the  studies  was  ascertained.  Intor- 
mation    concerning    administrative    practices    and 
communication    patterns    and    extraorganiMtional 
coordination  procedures  was  also  studied.  The  re- 
lationships between  these  practices  and  procedures 
were   examined,   and   the   consideration   given   to 
environmental  issues  during  plan  formulation  and 
modifications  was  statistically  analyzed.  It  was  de- 
termined that  environmental  issues  received  great- 
est consideration  during  the  plan  formulation  deci- 
sionmaking stages,  where  District  policies  encour- 
age interdisciplinary  planning  and  direct  communi- 
cation between  planners  and  those  of  environmen- 
tal interest  groups.  When  significant  controversy 
exists,  plan  modification  decisions  reflect  increased 
environmental  consideration  as  compared  to  situa- 
tions   where    significant    controversy    is    lacking. 
(Baker-FRC) 
W81-06180 


A  cells-in-series  (CIS)  formulation  to  simulate  ri- 
verine  transport   of  dissolved   material   in  water 
quality  models  is  presented.  The  characteristics  of 
the  model  are  compared  to  one  using  the  conven- 
tional one-dimensional  advection-dispersion  (AU) 
equation,  and  the  advantages  and  disadvantages  ot 
the  CIS  model  are  illustrated.   Both  models  are 
applied  to  a  10.7  mile  reach  of  the  Upper  Mississip- 
pi River,  in  which  dye  tracing  experiments  were 
conducted.  The  lump  parameter  in  the  CIS  model 
is  the  number  of  cells  into  which  a  river  reach  is 
subdivided.   Each   cell   is  well   mixed.   Dissolved 
mterial  and  water  cascade  from  cells  m  a  given 
river  reach  were  constant  in  the  study  described 
CIS  models  produce  skewness  without  additional 
terms  in  the  transport  equation.  Retention  of  mate- 
rial in  the  cells  is  an  integral  part  of  the  model 
formulation.   Skewness  is  directly  related  to  the 
number  of  cells  used.  The  CIS  model  does  not  use 
a  diffusion-type  term  to  describe  the  dispersion 
process,  which  introduces  a  second-order  deriva- 
tive in  the  conversion  of  mass  equation.   1  he  dis- 
persion process  is  related   to   simple   parameters 
such  as  number  of  cells,  effective  cell  volume,  and 
volumetric  flow  rate  in  the  CIS  model   Actual 
volumes  of  a  river  reach  are  not  required  for  the 
application  of  the  CIS  model.  These  models  are 
most  useful  for  slowly  moving  and  highly  disper- 
sive rivers.  (Baker-FRC) 
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WATER  AND  PUBLIC  POLICY  IN  WESTERN 
DEVELOPMENT, 

Prairie      Farm      Rehabilitation      Administration, 

Regina  (Saskatchewan). 

H.M.Hill.  ,  ,,  ,  ^  XT    , 

Canadian  Water  Resources  Journal,  Vol  6,  No  1,  p 

77-85,  1981. 

Descriptors:  *Water  policy,  *Canada,  'Water  re- 
sources development,  Public  policy.  Resources  de- 
velopment, Irrigation,  Economic  aspects.  History, 
Policy  making,  Water  transfer.  Water  storage. 


CELLS-IN-SERIES  SIMULATION  OF  RIVER- 
INE TRANSPORT,  o       »      V.  C  llo 

Minnesota  Univ..  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

H  G  Stefan,  and  A.  C.  Demetracopoulos. 

Journal  of  the  Hydraulics  Division,  Proceedings  ot 

the  American  Society  of  Civil  Engineers  Vol  107 

No  HY6,  p  675-697,  June,  1981.  9  Fig,  3  Tab,  28 
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Descriptors:  *Solute  transport,  *River  flow,  Flow, 
•Model  studies,  Mathematical  models.  Simulation, 
Streamflow,  Flow  rates.  Tracers,  'Dye  releases. 
Prediction,  Path  of  pollutants.  Water  quality  con- 
trol. 


The  traditional  role  of  western  Canada  as  an  eco- 
nomic   hinterland    is    rapidly    changing    as    the 
economy  of  the  region  becomes  stronger  and  more 
diversified.  The  availability  of  water  resources  at 
the  times  and  places  where  they  are  needed  will  be 
a  major  constraint  on  the  continued  economic  ex- 
pansion of  the  region.  The  west  is  now  the  fastest 
growing   area  of  Canada,   and  the   reduction  ot 
development  constraints  is  central  to  the  policies 
required  for  realizing  the  economic  and  social  de- 
velopment aspirations  of  the  growing  population. 
With  respect  to  water  resources  development,  this 
may  include  providing  the  infrastructure  required 
for  resource  development,  improving  the  efficien- 
cy of  water  transportation  systems,  and  developing 
long-term  water  supplies  on  the  southern  prairies 
which  are  not  subject  to  periodic  disruption  by 
droughts.  The  planning  process  must  consider  the 
likely    future   situation    rather   than   basing   itselt 
strictly  on  trend  analysis.  Decision-making  criteria 
for  major  water  diversions  should  also  look  to  the 
future   Planning  activities  at  this  stage  should  in- 
clude studies  of  biota  transfer  issues,  documenta- 
tion of  future  water  uses  in  the  three  prairie  prov- 
inces, documentation  of  future  water  uses  in  the 
northern   territories   prior   to   diversion   ot   these 
waters,  development  of  an  appropriate  decision- 
making process  for  projects  involving  interjurisdic- 
tional transfers  of  water,  and  planning  of  the  pat- 
tern of  water  development.  (Carroll-FRC). 
W81-06267 

ENVIRONMENTAL  MANAGEMENT  CONSID- 
ERATIONS FOR  THE  ASSESSMENT  OF  IN- 
TERBASIN  TRANSFER  PROJECTS  IN  ALBER- 
TA, 

Calgary  Univ.  (Alberta). 

BO''''"g  .      ,,     ,    ^     XT        1 

Canadian  Water  Resources  Journal,  Vol  6,  No  l,  p 
96-105,  1981.  18  Ref. 

Descriptors:  'Interbasin  transfers,  *Environmental 
effects  'Project  planning.  River  basins.  Water 
transfer.  Planning,  Evaluation,  Environmental  pro- 
tection. Environmental  quality.  Decision  making, 
Canada,  •Alberta. 


Environmental  planners  have  traditionally  been  re- 
sponsible for  conducting  environmental  overviews 
of  particular  water  resources  projects.  However, 
this  technique  is  not  suitable  for  the  evaluation  ot 
interbasin  transfers.  Advance  river  basin  plannmg 
provides  a  means  to  identify  the  environmental 
resources  of  the  river  basin  and  their  relationship 
to  stream  flows  and  to  determine  the  value  of  those 
environmental  resources  to  users.  Environmental 
planners  should  be  required  to  assess  the  impact  ot 
each  of  several  possible  sites  for  proposed  dams 
and  of  corridor  routings  for  proposed  diversion 
canals  and  to  assess  the  impact  of  altered  streain 
flows  on  the  aquatic  systems  involved    Several 
provincial  agencies  and  associated  disciplines  must 
be  involved  in  the  implementation  of  advance  river 
basin  planning,  and  conflicts  arising  from  method- 
ological   differences,    uncoordinated    scheduling, 
and  uncoordinated  resource  allocation  must  be  re- 
solved on  a  regional  level.  Requests  for  resources 
by   participating   agencies  should  be   referred   to 
decision-making  levels,  where  existing  coordinat- 
ing committees  can  develop  integrated  common 
objectives  for  the  planning  program.  The  coordi- 
nation of  agencies  within  the  river  basin  planning 
program  should  result  in  integrated  planning  ot 
environmental   resources.   This   coordination   and 
advance  planning  should  enable  the  environmental 
planner  to  address  the  specific  needs  of  assessing 
the   target    interbasin    transfer    project.    (Carroll- 
FRC) 
W8 1-06273 

6B.  Evaluation  Process 

HYDRO-ECONOMIC  ANALYSIS  AND  PRO- 
JECTION OF  IRRIGATION  WATER  DE- 
MANDS IN  PENNSYLVANIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Civil  Engineering. 

D.  F.  Kibler,  W.  B.  Crowley,  E.  L.  White,  and  R. 
L.  Bartel.  .       ,        ,   ,,,  .      tj. 

Institute  for  Research  on  Land  and  Water  Re- 
sources, Pennsylvania  State  University,  Research 
Project  Technical  Completion  Report,  April,  1981. 
119  p,  27  Fig,  37  Tab,  1  Plate,  55  Ref,  5  Append. 


Descriptors:  •Irrigation  efficiency,  •Economic  as- 
pects •Cost-benefit  analysis,  *Irrigable  land, 
•Crop  production.  Crop  yield.  Irrigation  water, 
Marketing,  Cost  analysis.  Expenditures,  Corn,  Po- 
tatoes, Tomatoes,  *Pennsylvania. 

A    hydro-economic    evaluation    of   irrigation    in 
Pennsylvania  was  undertaken  to  (1)  assess  econom- 
ic  costs   and   benefits   associated   with   irrigation 
system  expenditures  and  crop  yield  increases;  (2) 
inap  irrigable  areas;  (3)  identify  potential   water 
shortages;  (4)  project  economically  based  irrigation 
demand  with  water  availability;  and  (5)  evaluate 
irrigation  systems  that  are  energy-  and  water-efti- 
cient   It  was  determined  that  irrigation  ot  moder- 
ate-value cash  crops,  such  as  potatoes,  is  economi- 
cally justified  in  Pennsylvania  provided  that  irri- 
gated water  can  be  applied  near  the  optimal  water- 
stress  point  for  the  crop.   Using  potatoes  as  an 
example,  the  average  net  return  to  irrigation  was 
$195  13  per  acre  under  present  market  conditions, 
thus,  the  use  of  irrigation  systems  can  increase 
significantly  the  net  returns  to  the  Pennsylvania 
farmer.  A  water-shortage  index  for  irrigation  in 
Department    of    Environmental    Resources    sub- 
basins  throughout  Pennsylvania  was  determined. 
The  index  is  expressed  as  the  maximum  acreage 
that  can  be  irrigated  in  the  sub-basin  under  opti- 
mum conditons  without  depleting  available  water 
supplies  below  the  two-year,  30-day  drought  level. 
A  probability  distribution  for  annual  net  benefits 
was   developed    for    given    crops    and    irrigation 
policy  or  trigger  points.  Optimal  irrigation  pohcies 
for  corn,  potatoes,  and  tomatoes  vary  between  0.75 
and  0.50  available  moistures,  depending  on  labor, 
energy,  and  interest  rates.  (Garrison-Omniplan) 
W8 1-06052 


NATIONAL  HYDROPOWER  STUDY 

Institute  for  Water  Resources  (Army),  Fort  Bel- 

voir,  VA. 

J.  R  Hanchey.  „  „ 

In-   Hydropower:   A  National  Energy  Resource, 

Proceedings,    Easton,    Maryland,    March     11-16, 
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1979.  Institute  for  Water  Resources,  Army  Corps 
of  Engineers,  Fort  Belvoir,  Virginia,  1980.  p  8-12, 
3Ref.  ^ 

Descriptors:  •Hydroelectric  power,  'Water  re- 
sources development,  'Dams,  Site  selection,  Public 
policy.  Social  aspects.  Economic  aspects.  Environ- 
mental effects,  Future  planning,  Damsites. 

During  the  past  decade,  a  number  of  factors,  in- 
cluding steady  increases  in  fossil  fuel  costs,  rapid 
inflation  of  the  costs  of  constructing  thermal  gen- 
eration facilities,  and  increased  public  concern 
over  the  safety  of  nuclear  generation  have  prompt- 
ed not  only  a  search  for  new  energy  alternatives, 
but  also  a  reexamination  of  previously  ignored  or 
discounted  alternatives.  A  comprehensive  study 
was  needed  to  examine  the  nation's  undeveloped 
hydropower  resources  with  today's  criteria  and  to 
analyze  the  institutional  and  policy  setting  for  hy- 
dropower planning,  desijgn,  development,  and  utili- 
zation. Congress  authorized  such  a  study,  the  Na- 
tional Hydropower  Study.  A  preliminary  inven- 
tory of  hydropower  potential  is  nearing  comple- 
tion. Over  50,000  existing  dams  and  undeveloped 
damsites  have  been  identified  and  screened  using 
criteria  developed  specifically  for  each  major  wa- 
tershed in  the  nation.  The  number  of  sites  deemed 
to  be  candidates  for  further  study  has  been  reduced 
to  about  17,000.  The  second  major  element  of  the 
study  includes  the  Policy  and  Technical  Overview 
Studies.  These  studies  are  designed  to  identify  the 
socio-economic,  environmental,  institutional  and 
other  policy  issues  affecting  hydropower,  assess 
their  importance,  and  recommended  policy  modifi- 
cations that  will  encourage  a  balanced  use  of  the 
nation's  water  resources.  (Moore-SRC) 
W8 1-06 106 


HYDROPOWER  STUDIES  IN  NEW  ENG- 
LAND, 

Acres  American,  Inc.,  Buffalo,  NY. 

J.  D.  Lawrence. 

In:   Hydropower:  A   National   Energy  Resource, 

Proceedings,    Easton,    Maryland,    March    11-16, 

1979.  Institute  for  Water  Resources,  Army  Corps 

of  Engineers,  Fort  Belvoir,  Virginia,  1980.  p  38-50, 
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Descriptors:  'Hydroelectric  plants,  'Dams,  'Feasi- 
bility studies.  Cost-benefit  analysis.  Economic  feas- 
ibility. Site  selection.  Water  resources  develop- 
ment, *New  England. 

Of  the  more  than  2800  existing  dams  without 
power  facilities  identified  in  New  England,  more 
than  2,000  are  less  than  20  ft  high  and  would 
probably  not  be  economic  to  develop.  Based  on  a 
series  of  studies  to  investigate  hydroelectric  poten- 
tial in  the  New  England  region  as  a  whole  and  also 
specifically  in  the  States  of  Vermont,  Massachu- 
setts and  Maine,  a  methodology  has  been  devel- 
oped for  a  reasonably  rapid  and  yet  reliable  selec- 
tion and  ranking  of  preferred  sites.  A  four-step 
procedure  is  followed.  Following  preparation  of  an 
inventory  of  sites,  the  first  step  is  an  initial  screen- 
ing process  to  eliminate  sites  at  which  there  is  an 
obvioiis  environmental,  institutional  or  economic 
impediment  to  development.  The  second  step  in- 
volves a  further  screening  on  the  basis  of  prelimi- 
nary considerations  of  costs  and  power  and  energy 
benefits  within  previously  determined  guidelines. 
The  third  step  consists  of  classification  and  ranking 
of  the  remaining  sites  to  be  followed  by  selection 
of  an  optimum  development  program  in  step  four. 
Conceptual  cost  estimates  for  screening  purposes 
are  regarded  as  comparative  rather  than  absolute. 
Costs  are  based  on  specific  site  features  such  as 
dam  length  and  height,  type  of  intake,  water  pas- 
sage and  diversion  facilities  envisaged,  plat  capac- 
ity for  the  selected  heat  and  flow,  mechanical  and 
electrical  equipment,  and  the  requirements  for  ad- 
ditional potentially  expensive  features  such  as  fish 
ladders.  (Moore-SRC) 
W81-06107 


SMALL-SCALE    HYDROELECTRIC    DEMON- 
STRATION PROGRAM, 

Department  of  Energy.  Idaho  Falls,  ID. 

C.  E.  Gilmore.  and  G.  L.  Smith. 

In:   Hydropower:  A   National   Energy  Resource, 

Proceedings,    Easton.    Maryland,    March     11-16. 


1979.  Institute  for  Water  Resources,  Army  Corps 
of  Engineers,  Fort  Belvoir,  Virginia,  1980.  p  53-66, 
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Descriptors:  'Hydroelectric  plants,  'Feasibility 
studies,  'Dams,  Water  resource  develoment.  Alter- 
native planning,  Economic  feasibility,  Economic 
aspects,  Damsites,  Availability  head.   Low  head. 

The  objective  of  the  Department  of  Energy's 
Small-Scale  Hydroelectric  program  is  to  provide 
an  option  for  greatly  increasing  the  use  of  hydro- 
electric energy  through  the  identification  and  de- 
velopment substantial  small-scale  hydro  resources. 
The  strategy  is  to  promote  rapid  near  term  growth 
by  accelerating  utilization  of  the  most  readily  ac- 
cessible hydro  resource,  existing  dams,  with  active 
commercial  participation.  To  date,  two  major  in- 
centive programs  have  been  conducted  utilizing 
government  financial  participation  in  54  hydroelec- 
tric feasibility  assessments  and  7  hydroelectric 
demonstration  projects.  The  major  objective  of  the 
PRDA  (Program  Research  and  Development  An- 
nouncement) was  to  stimulate  and  accelerate  the 
utilization  of  low-head  hydroelectric  power  by 
providing  the  private  and  non-Federal  public  sec- 
tors with  engineering  and  economic  information 
based  on  the  results  of  current,  specific  feasibility 
assessments  ecompassing  a  variety  of  existing  dam 
sites.  The  two  major  criteria  for  qualification  under 
the  PRDA  required  that  the  dam  have  a  rated 
capacity  of  between  50  kW  and  15  MW  and  a 
hydraulic  head  of  less  than  20  m.  Proposals  were 
also  solicited  in  response  to  a  Program  Opportuni- 
ty Notice  (PON)  for  the  design,  construction,  and 
operation  of  low-head  hydroelectric  power  dem- 
onstration plants  at  the  site  of  existing  dams.  Pro- 
posals were  considered  for  financial  support  to 
demonstrate  technical  feasibility  and  economic  via- 
bility by  acquiring  cost  and  performance  data  to 
verify  marketing,  environmental,  safety,  legal,  ad 
institutional  constraints  associated  with  low-head 
hydroelectric  development.  The  major  criteria  for 
qualification  under  the  PON  required  that  the  dam 
have  a  rated  generation  capacity  of  15  MW  or  less, 
a  head  of  20  m  or  less,  and  have  a  completed 
feasibility  assessment  for  the  project.  (Moore-SRC) 
W81-06108 


DEVELOPMENT  OF  HYDROELECTRIC  PO- 
TENTIAL, 

Niagara  Mohawk  Power  Corp.,  Syracuse,  NY. 
D.  R.  Bristol. 

In:  Hydropower:  A  National  Energy  Resource, 
Proceedings,  Easton,  Maryland,  March  11-16, 
1979.  Institute  for  Water  Resources,  Army  Corps 
of  Engineers,  Fort  Belvoir,  Virginia,  1980.  p  67-72. 

Descriptors:  'Hydroelectric  plants,  'Feasibility 
studies,  'Cost-benefit  analysis.  Hydroelectric 
power,  Economic  feasibility.  Licensing,  Environ- 
mental effects.  Water  resources  development. 
River  basin  development,  Niagara  Mohawk  Power 
Corporation,  'New  York. 

The  planning  process  for  small  hydroelectric  proj- 
ects at  Niagara  Mohawk  Power  Corporation,  New 
York,  includes  the  evaluation  of  alternatives  for 
general  expansion,  river  basin  studies,  a  program  to 
develop  hydro,  a  systematic  method  for  develop- 
ing specific  sites  within  the  program,  and  the  abili- 
ty to  add  or  delete  projects  from  the  program.  In 
order  to  have  a  small  hydro  site  be  of  value  in  a 
large  system,  it  must  be  coupled  with  an  overall 
generation  expansion  plan.  The  approach  used  was 
to  develop  a  substantial  block  of  hydro  power,  say 
200  megawatts  or  more.  This  block  of  capacity 
could  then  be  traded  off  with  the  alternative  meth- 
ods. River  basin  hydro  studies  have  provided  an 
indicator  for  future  hydroelectric  development 
possibilities.  These  are  relatively  inexpensive  un- 
dertakings providing  an  overall  look  at  river 
system  development,  power  possibilities  under 
today's  conditions,  and  conceptual  costs  of  devel- 
oping selected  sites.  Preliminary  feasibility  studies 
were  used  to  verify  costs  in  the  river  basin  studies. 
Evaluation  indicated  that  there  was  a  slight  eco- 
nomic advantage  in  pursuing  a  generation  expan- 
sion program  including  small  hydroelectric  devel- 
opment. Since  the  information  used  in  developing 
the  program  was  conceptual  in  nature,  it  was  nec- 
essary to  develop  a  four  step  program  to  develop 


each  site,  consisting  of  feasibility,  licensing,  design, 
and  construction.  Aside  from  the  planning  process 
it  is  necessary  during  the  feasibility  and  licensing 
phases  to  give  due  consideration  to  not  only  the 
economics  but  several  other  factors,  such  as  land 
use,  historic  perservation,  recreation,  endangered 
species,  fishery  potential,  water  quality,  and  the 
regulatory  process.  (Moore-SRC) 
W8 1-06 109 


UNDERGROUND  PUMPED  STORAGE, 

Acres  American,  Inc.,  Buffalo,  NY. 

For  primary  bibliographic  entry  see  Field  8A. 
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MODERNIZATION      OF      HYDROELECTRIC 
UNITS, 

Allis-Chalmers  Corp.,  York,  PA.  Hydro-Turbine 

Div. 

For  primary  bibliographic  entry  see  Field  8A. 
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SOaO-ECONOMIC  ASPECTS  OF  TVA  HY- 
DROPOWER, 

Tennessee  Valley  Authority,  Knoxville. 

J.  L.  Davis. 

In:   Hydropower:   A   National   Energy   Resource, 

Proceedings,    Easton,    Maryland,    March    11-16, 

1979.  Institute  for  Water  Resources,  Army  Corps 

of  Engineers,  Fort  Belvoir,  Virginia,  1980,  p  III- 

114. 

Descriptors:  'Hydroelectric  power,  'Economic  as- 
pects, 'Social  aspects,  'Water  resources  develop- 
ment, Navigation,  Flood  control.  Water  quality, 
Fish,  Habitats,  Recreation,  'Multipurpose  reser- 
voirs, Tennessee  Valley  Authority. 

The  legislation  which  created  the  Tennessee 
Valley  Authority  (TVA)  included  provisions  for 
the  agency  to  enhance  the  economic  and  social 
well-being  of  the  people  of  the  region.  This  mission 
was  to  be  accomplished  through  integrated  re- 
source development.  TVA  was  specifically  direct- 
ed to  provide  a  navigation  channel  to  Knoxville, 
control  the  fioodwaters  of  the  Tennessee  River, 
and  generate  electricity.  The  river  system  was  also 
to  be  managed  to  achieve  other  benefits  whenever 
feasible.  Whenever  rivers  and  streams  are  in  fiood 
stage  or  there  is  potential  flooding,  fiood  damage 
reduction  has  top  priority  in  dam  and  reservoir 
operation.  During  periods  of  normal  to  low  flows, 
hydroelectric  power  loads  are  distributed  among 
hydroplants  to  make  the  most  efficient  use  of  avail- 
able water.  When  reasonably  consistent  with  pri- 
mary objectives,  water  levels  and  streamfiows  are 
regulated  to  achieve  selected  social  and  economic 
objectives.  Meeting  these  objectives  often  results  in 
foregoing  power  benefits.  These  social  and  eco- 
nomic objectives  include  vector  control,  water 
supply,  water  quality,  recreational  use,  and  fish 
habitat  enhancement.  The  addition  of  generating 
facilities  to  existing  projects,  uprating  of  existing 
hydroelectric  generators  and  turbines,  and  the  re- 
assessment of  existing  projects  may  provide  addi- 
tional capacity  plus  social  and  economic  benefits. 
(Moore-SRC) 
W81-06113 


ELICITING  PUBLIC  PARTICTPATION, 

Montgomery  County  Office  of  Environmental  and 
Energy  Planning,  Rockville,  MD. 
L.  H.  Fobs. 

Journal  of  the  American  Wafer  Works  Associ- 
ation, Vol  73,  No  5,  p  246-250,  May,  1981. 

Descriptors:  'Public  participation,  'Public  rela- 
tions. 'Public  hearings.  Education.  Water  convey- 
ance. Wastewater  treatment.  Wastewater  facilities. 
•Water  supply.  Montgomery  County,  Prince 
Georges  County,  'Maryland. 

Public  participation  necessary  for  the  implementa- 
tion of  successful  environmental  programs  is  ana- 
lyzed,  and  two  case  histories  of  planning  studies 
are  presented.  Public  participation  can  be  achieved 
by  developing  an  effective  communication  process 
and  presenting  information  in  a  meaningful  and 
understandable  manner.   Those  responsible  for  a 
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U.S.  GEOLOGICAL  SURVEY  -  THE  OTHER 
WATER  QUALITY  AGENCY, 

J.  Dale. 

Journal  of  the  Water  Pollution  Control  Federation, 

Vol   52,   No  4,   p   650-655,   April,    1980.   2  Tab. 

Descriptors:  'Geological  surveys,  "Water  quality, 
•Data  collections.  Federal  jurisdiction.  Data  acqiii- 
sition,  Groundwater  pollution.  Monitoring,  'Avail- 
able water. 

Seventy  percent  of  the  water  data  produced  by  the 
federal  government  is  generated  by  the  U.S.  Geo- 
logical Survey  (USGS).  The  data  include  90%  of 
the  stream  flow  data  and  50%  of  the  water  quality 
data.  USGS  is  not  an  enforcement  agency  but  it 
determines  what  U.S.  water  quality  is  and  how 
much  U.S.  water  there  is.  The  agency  oversees 
national  water  quality/quantity  monitoring  net- 
works, river  basin  studies,  and  remote  sensing  stud- 
ies of  atmospheric  water  quality  as  well  as  of 
groundwater  and  marine  water  quality.  The 
agency  is  also  involved  in  urban  runoff  studies, 
aquatic  biology  sampling,  radioactive  waste  dispos- 
al studies,  and  acid  rain  studies.  USGS  data  hold- 
ings and  data  indices  include  the  National  Water 
Data  Storage  and  Retrieval  System  (WAT- 
STORE)  and  the  National  Water  Data  Exchange 
(NAWDEX).  (Small-FRC) 
W8 1-06329 


7C.  Evaluation,  Processing  and 
Publication 


WATER  RESOURCES  DATA  FOR  NEW  YORK, 

WATER   YEAR   1980-VOLUME  3.   WESTERN 

NEW  YORK. 

Geological  Survey,  Albany,  NY.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161  as  PB81-227316, 

Price  codes;  A12  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Data  Report  NY-80-3, 

1981.  247  p,  5  Fig,  1  Tab. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
•Groundwater,  •Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  *New  York,  Western  New  York. 

Water  resources  data  for  the  1980  water  year  for 
New  York  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground-water  wells. 
This  volume  contains  records  for  water  discharge 
at  83  gaging  stations,  stage  only  at  14  gaging 
stations,  stage  and  contents  at  6  gaging  stations, 
and  2  other  lakes  and  reservoirs,  water  quality  at 
19  gaging  stations,  5  quality  of  precipitation  sta- 
tions, and  water  levels  at  19  observation  wells. 
Also  included  are  data  for  52  crest-stage  and  16 
low-flow  partial-record  stations.  Additional  water 
data  were  collected  at  various  sites  not  involved  in 
the  systematic  data-collection  program  and  are 
published  as  miscellaneous  measurements  and  anal- 
yses. These  data  together  with  the  data  in  Volumes 
1  and  2  represent  that  part  of  the  National  Water 
Data  System  operated  by  the  U.S.  Geological 
Survey  and  cooperating  State,  local,  and  Federal 
agencies  in  New  York.  (USGS) 
W8 1-06078 


WATER  RESOURCES  DATA  FOR  MAINE, 
WATER  YEAR  1980. 

Geological  Survey,  Augusta,  ME.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield.  VA  22161  as  PB81-226789, 
Price  codes:  Al  1  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Report  ME-80-1. 
1981.  228  p.  3  Fig. 

Descriptors:  *Hydrologic  data.  'Surface  water, 
•Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 


ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'Maine. 

Water  resources  data  for  the  1980  water  year  for 
Maine  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage  and  contents  of 
lakes  and  reservoirs;  and  water  levels  and  water 
quality  of  wells.  This  report  contains  discharge 
records  for  61  gaging  stations,  stage  only  for  2 
gaging  stations,  contents  for  17  lakes  and  reser- 
voirs, water  quality  for  14  gaging  stations  and  12 
wells,  and  water  levels  for  23  observation  wells. 
Additional  water  data  collected  at  various  sites, 
not  part  of  the  systematic  data-collection  program, 
and  are  published  as  miscellaneous  measurements. 
These  data  represent  that  part  of  the  National 
Water  Data  System  operated  by  the  U.S.  Geologi- 
cal Survey  and  cooperating  State  and  Federal 
agencies.  (USGS) 
W8 1-06079 


WATER  RESOURCES  DATA  FOR  IDAHO, 
WATER  YEAR  1980-VOLUME  1.  GREAT 
BASIN  AND  SNAKE  RIVER  BASIN  ABOVE 
KING  HILL. 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

Geological   Survey  Water-Data  Report   ID-80-1, 

June,  1981.  378  p,  12  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections.  Sites,  'Idaho,  'Great  Basin,  Snake 
River  basin. 

Water  resources  data  for  the  1980  water  year  for 
Idaho  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground  water.  This  report  in 
two  volumes  contains  discharge  records  for  192 
gaging  stations;  stage  only  records  for  2  gaging 
stations;  stage  only  for  11  lakes  and  reservoirs; 
contents  only  for  16  lakes  and  reservoirs;  water 
quality  for  85  gaging  stations,  43  partial-record 
stations,  196  wells,  and  5  precipitation  sites;  and 
water  levels  for  366  observation  wells.  Also  in- 
cluded are  data  for  56  crest-stage  partial-record 
stations.  Additional  water  data  were  collected  al 
various  sites,  not  involved  in  the  systematic  data- 
collection  program,  and  are  published  as  miscella- 
neous measurements.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Idaho.  (USGS) 
W8 1-06080 


WATER  RESOURCES  DATA  FOR  IDAHO, 
WATER  YEAR  1980-VOLUME  2.  UPPER  CO- 
LUMBIA RIVER  BASIN  AND  SNAKE  RIVER 
BASIN  BELOW  KING  HILL. 

Geological  Survey,  Boise,  ID.  Water  Resources 

Div. 

Geological   Survey   Water-Data   Report   ID-80-2, 

June,  1981.  380  p.  22  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'Idaho,  'Upper  Columbia  River 
basin.  Snake  River  basin. 

Water  resources  data  for  the  1980  water  year  for 
Idaho  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground  water.  This  report  in 
two  volumes  contains  discharge  records  for  192 
gaging  stations;  stage  only  records  for  2  gaging 
stations;  stage  only  for  1 1  lakes  and  reservoirs; 
contents  only  for  16  lakes  and  reservoirs;  water 
quality  for  85  gaging  stations,  43  partial-record 
stations,  196  wells,  and  5  precipitation  sites;  and 
water  levels  for  366  observations  wells.  Also  in- 
cluded are  data  for  56  crest-stage  partial-record 
stations.  Additional  water  data  were  collected  at 


various  sites,  not  involved  in  the  systematic  data- 
collection  program,  and  are  published  as  miscella- 
neous measurements.  These  data  represent  that 
part  of  the  National  Water  Data  System  operated 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Idaho.  (USGS) 
W8 1-06081 


WATER  RESOURCES  DATA  FOR  VIRGINIA, 
WATER  YEAR  1980. 

Geological  Survey,  Richmond,  VA.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB82-1 13416, 
Price  codes:  $42.00  in  paper  copy,  AOl  in  micro- 
fiche. Geological  Survey  Water-Data  Report  VA- 
80-1,  June,  1981.  597  p,  4  Fig,  1  Tab. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
♦Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment-transport, 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'Virginia. 

Water  resources  data  for  the  1980  water  year  for 
Virginia  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground-water  wells.  This 
volume  contains  records  for  water  discharge  at  210 
gaging  stations,  stage  only  at  1  gaging  station, 
stage  and  contents  at  10  lakes  and  reservoirs,  water 
quahty  at  53  gaging  stations  and  120  wells,  and 
water  levels  at  60  observation  wells.  Also  included 
are  data  for  63  crest-stage  partial-record  stations. 
Additional  water  data  were  collected  at  various 
sites  not  involved  in  the  systematic  data-collection 
program.  Discharge  measurements  were  made  at 
142  coal-monitoring  partial-record  stations  and  at 
67  low-flow  partial-record  stations.  Miscellaneous 
data  were  collected  at  311  measuring  sites  and  186 
water-quality  sampling  sites.  These  data  represent 
that  part  of  the  National  Water  Data  System  col- 
lected by  the  U.S.  Geological  Survey  and  cooper- 
ating State  and  Federal  agencies  in  Virginia. 
(USGS) 
W8 1-06082 


WATER  RESOURCES  DATA  FOR  WISCON- 
SIN, WATER  YEAR  1980. 

Geological  Survey,  Madison,  WI.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB81-235186, 
Price  codes:  A22  in  paper  copy,  AOl  in  microfiche. 
Geological  Survey  Water-Data  Report  WI-80-1, 
May,  1981.  505  p,  5  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
•Groundwater,  'Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport, 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis. Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections,  Sites,  'Wisconsin. 

Water-resources  data  for  the  1980  water  year  for 
Wisconsin  include  records  of  streamflow  at  gaging 
stations,  partial-record  stations,  and  miscellaneous 
sites;  records  of  reservoir  storage;  records  of 
chemical,  physical,  and  biological  characteristics 
of  surface  water,  ground  water,  and  precipitation; 
and  records  of  water  levels  in  observation  wells. 
Records  for  a  few  gaging  stations  in  bordering 
States  also  are  included.  These  data  represent  that 
part  of  the  National  Water  Data  System  collected 
by  the  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Wisconsin.  (USGS) 
W8 1-06083 


WATER  RESOURCES  DATA  FOR  NORTH 
DAKOTA,  WATER  YEAR  1980. 

Geological  Survey,  Bismarck,  ND.  Water  Re- 
sources Div. 

Geological  Survey  Water-Data  Report  ND-80-1, 
May.  1981.  803  p,  6  Fig. 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater.  'Water  quality.  Gaging  stations. 
Streamflow,     Flow     rates.     Sediment     transport. 
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Water  analysis.  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level.  Data 
collections.  Sites,  'North  Dakota. 

Water  resources  data  for  the  1980  water  year  for 
North  Dakota  consist  of  records  of  stage,  dis- 
charge, and  water  quality  of  streams;  stage,  con- 
tents, and  water  quality  of  lakes  and  reservoirs;  and 
water  levels  and  water  quality  of  ground  water. 
This  report  contains  discharge  records  for  144 
gaging  stations;  stage  only  records  for  22  gaging 
stations;  stage  and  contents  for  13  lakes  and  reser- 
voirs; water  quality  for  87  gaging  stations,  33  par- 
tial-record stations,  39  lakes,  and  80  wells,  and 
water  levels  for  32  observation  wells.  Additional 
water  data  were  collected  at  various  sites,  not 
involved  in  the  systematic  data-collection  pro- 
gram, and  are  published  as  miscellaneous  meas- 
urements. These  data  represent  that  part  of  the 
National  Water  Data  System  operated  by  the  U.S. 
Geological  Survey  and  cooperating  State  and  Fed- 
eral agencies  in  North  Dakota.  (USGS) 
W8 1-06084 


WATER  RESOURCES  DATA  FOR  FLORIDA, 
WATER  YEAR  1980--VOLUME  1.  NORTHEAST 
FLORIDA. 

Geological  Survey,  Tallahassee,  FL.  Water  Re- 
sources Div 

Geological  Survey  Water-Data  Report  FL-80-1, 
1981.  532  p,  34  Fig,  1  Tab,  11  Ref 

Descriptors:  *Hydrologic  data.  *Surface  water. 
•Groundwater.  'Water  quality,  Gaging  stations, 
Streamflow,  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes.  Reservoirs.  Wells.  Water  level,  Data 
collections,  Sites,  'Florida.  'Northeast  Florida. 

Water  resources  data  for  the  1980  water  year  in 
northeast  Florida  include  continuous  or  daily  dis- 
charge for  55  streams;  periodic  discharge  for  4 
streams;  peak  discharge  for  32  streams;  continuous 
or  daily  stage  for  24  streams  and  periodic  stage  for 
3  streams;  continuous  elevations  for  23  lakes  and 
periodic  elevations  for  28  lakes;  continuous 
ground-water  levels  for  29  wells,  periodic  ground- 
water levels  for  118  wells,  and  miscellaneous 
water-level  measurements  for  855  wells;  and  qual- 
ity of  water  for  29  surface-water  sites  and  for  205 
wells.  These  data  represent  the  National  Water 
Data  System  records  collected  by  the  U.S.  Geo- 
logical Survey  and  cooperating  local,  State  and 
Federal  agencies  in  Florida.  (USGS) 
W8 1-06085 


WATER  RESOURCES  DATA  FOR  OREGON, 
WATER  YEAR  1979. 

Geological  Survey,  Portland.  OR.  Water  Re- 
sources Div. 

Available  from  the  National  Technical  Information 
Service.  Springfield.  VA  22161  as  PB81-226771. 
Price  codes:  $50.00  in  paper  copy.  AOl  in  micro- 
fiche Geological  Survey.  Water-Data  Report  OR- 
79-1.  1981   743  p.  5  Fig.  1  Tab. 

Descriptors:  'Hydrologic  data.  'Surface  water. 
'Groundwater.  'Water  quality.  Gaging  stations. 
Streamflow.  Flow  rates.  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes.  Reservoirs.  Wells.  Water  level.  Data 
collections.  Sites.  'Oregon. 

Water  resources  data  for  the  1979  water  year  for 
Oregon  consist  of  records  of  stage,  discharge,  and 
water  quality  of  streams;  stage,  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  in  wells  and  springs.  This  reports 
contains  discharge  records  for  278  gaging  stations, 
stage  only  records  for  10  gaging  stations,  stage  and 
contents  for  43  lakes  and  reservoirs,  water  quality 
for  85  gaging  stations,  and  water  levels  for  81 
observation  wells  Also  included  are  95  crest-stage 
partial-record  stations.  Additional  water  data  were 
collected  at  various  sites,  not  part  of  the  systematic 
data-collection  program,  and  are  published  as  mis- 
cellaneous measurements.  These  data  represent 
that  part  of  the  National  Water  Data  System  oper- 
ated by  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  Oregon.  (USGS) 
W8 1 -06086 


WATER  RESOURCES  DATA  FOR  NEBRASKA, 
WATER  YEAR  1980. 

Geological  Survey.  Lincoln,  NE.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,   Springfield,   VA   22161   as  PB82-100926, 

Price  codes:  A2I  in  paper  copy,  AOl  in  microfiche. 

Geological  Survey  Water-Data  Report  NE-80-1, 

1981.471  p,  6Fig,  5  Tab. 

Descriptors:  'Hydrologic  data.  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport, 
Water  analysis,  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs.  Wells,  Water  level,  Data 
collections,  Sites,  'Nebraska. 

Water  resources  data  for  the  1980  water  year  for 
Nebraska  consist  of  both  surface  water  and  ground 
water.  This  report  contains  water-discharge  re- 
cords for  158  streamflow-gaging  stations,  53  par- 
tial-record or  miscellaneous  streamflow  stations, 
and  5  crest-stage,  partial-record  streamflow  sta- 
tions; stage  and  content  records  for  10  lakes  and 
reservoirs;  water-quality  records  for  58  streamflow 
stations,  44  ungaged  streamsites,  and  192  wells;  and 
water-level  records  for  60  observation  wells.  Addi- 
tional water-discharge  data  were  collected  at  var- 
ious sites,  not  part  of  the  systematic  data-collection 
program,  to  determine  surface-water/ground- 
water  relationships  and  are  published  under  low- 
flow  investigations.  These  data  represent  that  part 
of  the  National  Water-Data  System  operated  by 
the  U.S.  Geological  Survey  and  cooperating  State 
and  Federal  Agencies  in  Nebraska.  (USGS) 
W81-06102 


WATER  RESOURCES  DATA  FOR  NEW 
JERSEY,  WATER  YEAR  1980-VOLUME  1.  AT- 
LANTIC SLOPE  BASINS,  HUDSON  RIVER  TO 
CAPE  MAY, 

Geological  Survey,  Trenton.  NJ.  Water  Resources 

Div. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161   as  PB82-102112, 

Price  codes:  A16  in  paper  copy,  AOl  in  microfiche. 

Geological   Survey   Water-Data   Report   NJ-80-1, 

1981.  362  p,  7  Fig,  3  Tab,  36  Ref 

Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality.  Gaging  stations, 
Streamflow,  Flow  rates,  Sediment  transport. 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis. Lakes.  Reservoirs.  Wells,  Water  level.  Data 
collections,  Sites,  'New  Jersey,  'Atlantic  slope 
basins,  Hudson  River. 

Water  resources  data  for  the  1980  water  year  for 
New  Jersey  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  stage,  contents,  and 
water  quality  of  lakes  and  reservoirs;  and  water 
levels  and  water  quality  of  ground  water.  This 
volume  of  the  report  contains  discharge  records 
for  75  gaging  stations;  tide  summaries  for  one  (1) 
station;  stage  and  contents  for  15  lakes  and  reser- 
voirs; water  quality  for  84  surface-water  sites  and 
108  wells;  and  water  levels  for  34  observation 
wells.  Also  included  are  data  for  43  crest-stage 
partial-record  stations.  22  tidal  crest-stage  gages, 
and  47  low-flow  partial-record  stations.  Additional 
water  data  were  collected  at  various  sites,  not  part 
of  the  systematic  data-collection  program,  and  are 
published  as  miscellaneous  measurements.  These 
data  represent  that  part  of  the  National  Water  Data 
System  operated  by  the  U.S.  Geological  Survey 
and  cooperating  Slate  and  Federal  agencies  in 
New  Jersey.  (USGS) 
W81-06103 


WATER  RESOURCES  DATA  FOR  NEW 
JERSEY,  WATER  YEAR  1980--VOLUME  2. 
DELAWARE  RIVER  BASIN  AND  TRIBU- 
TARIES TO  DELAWARE  BAY. 

Geological  Survey.  Trenton.  NJ.  Water  Resources 

Div 

Available  from  the  National  Technical  Information 

Service.   Springfield.  VA   22161   as  PB82-102120. 

Price  codes:  A13  in  paper  copy.  AOl  in  microfiche. 

Geological    Survey   Water-Data   Repon   NJ-80-2. 

1981.  287  p.  7  Fig.  3  Tab.  36  Ref. 


Descriptors:  'Hydrologic  data,  'Surface  water, 
'Groundwater,  'Water  quality,  Gaging  stations, 
Streamfiow,  Flow  rates.  Sediment  transport, 
Water  analysis.  Water  temperature.  Chemical  anal- 
ysis, Lakes,  Reservoirs,  Wells,  Water  level,  Data 
collections,  Sites,  'New  Jersey,  Delaware  River 
basin,  'Delaware  Bay  tributaries. 

Water  resources  data  for  the  1980  water  year  for 
New  Jersey  consist  of  records  of  stage,  discharge, 
and  water  quality  of  streams;  contents,  and  water 
quality  of  lakes  and  reservoirs;  and  water  levels 
and  water  quality  of  ground  water.  This  volume  of 
the  report  contains  discharge  records  for  27  gaging 
stations;  tide  summaries  for  3  stations;  stage  and 
contents  for  16  lakes  and  reservoirs;  water  quality 
for  59  surface-water  sites  and  95  wells;  and  water 
levels  for  16  observation  wells.  Also  included  are 
data  for  27  crest-stage  partial-record  stations,  7 
tidal  crest-stage  gages,  and  19  low-flow  partial- 
record  stations.  Additional  water  data  were  col- 
lected at  various  sites,  not  part  of  the  systematic 
data-collection  program  and  are  published  as  mis- 
cellaneous measurements.  These  data  represent 
that  part  of  the  National  Water  Data  System  oper- 
ated by  U.S.  Geological  Survey  and  cooperating 
State  and  Federal  agencies  in  New  Jersey.  (USGS) 
W8 1-06 104 
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TESTING  AND  EXAMINATION  OF  CON- 
CRETE CORES  -  MINIDOKA  DAM,  IDAHO, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center. 

R.  J.  Bard,  J.  Trojanowski,  and  C.  A.  Bechtold. 
Report  GR-80-8,  December,  1980.  27  p,  10  Fig,  4 
Tab,  2  Ref 

Descriptors:  'Concrete  dams,  'Concrete  testing, 
'Physical  properties,  'Cracks,  Spillays,  Mainte- 
nance, Compressive  strength,  Elastic  properties. 
Density,  Strength,  Shear  tests.  Deterioration,  Pe- 
trography, 'Minidoka  Dam,  Idaho. 

Proposed  modifications  at  Minidoka  Dam  prompt- 
ed physical  properties  tests  on  150-mm  diameter 
cores  which  were  extracted  between  October  18 
and  November  14,  1977.  In  1929,  a  shear  crack, 
caused  by  a  thawing  ice  sheet,  developed  in  the 
overflow  spillway  and  the  danger  of  cracking  in 
the  spillway  remains  a  concern.  Repairs  were  per- 
formed, but  the  displaced  crest  was  not  moved 
back  into  place.  There  apparently  has  been  little  or 
no  differential  movement  since  the  repairs.  Com- 
pressive strength  tests  indicate  the  strength  is  sig- 
nificantly higher  than  the  probable  design  strength. 
Elasticity  test  results  show  a  large  variation  in  the 
moduli  of  elasticity  and  Poisson's  ratio,  probably 
due  to  volcanic  stone  in  the  concrete.  Absorption 
varied  from  2.7  to  6.1%.  There  was  little  variation 
in  density  and  a  wide  variation  in  tensile  strength. 
The  average  shear  strength  at  normal  load  was  3.0 
MPa  and  seemed  reasonably  high  through  intact 
construction  joints.  Alkali-silica  reaction  is  the 
main  chemical  deterioration  observed  in  this  con- 
crete. Petrographic  evidence  and  physical  proper- 
ties indicate  large  variability  in  concrete  quality. 
(Brambley-SRC) 
W8 1-06 105 


UNDERGROUND  PUMPED  STORAGE, 

Acres  American,  Inc.,  Buffalo,  NY. 

D.  C.  Willett. 

In:   Hydropower:   A  National   Energy  Resource, 

Proceedings,    Easton.    Maryland,    March     11-16, 

1979    Institute  for  Water  Resources.  Army  Corps 

of  Engineers,  Fort  Belvoir.  Virginia.  1980.  p  73-82, 

6  Fig.  2  Tab. 

Descriptors:  'Pumped  storage.  'Hydroelectric 
plants.  'Feasibility  studies.  Pump  turbines.  Eco- 
nomic aspects.  'Underground  storage.  'Reser- 
voirs. Turbines,  Tunnels.  Caverns. 

Because  of  the  economic  and  environmental  prob- 
lems associated  with  conventional  pumped  storage, 
consideration  has  been  given  to  the  possibility  of 
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underground  pumped  storage.  Instead  of  having 
both  reservoirs  located  at  the  surface,  the  upper 
reservoir  is  at  ground  level  and  the  lower  reservoir 
is  located  in  a  cavern  at  some  depth  below  ground 
level  to  allow  generation  and  pumping  utilizing  the 
head  between  the  two  reservoirs.  This  leaves  only 
one  reservoir  on  the  surface,  but  requires  the  exca- 
vation of  a  cavern  of  a  fairly  significant  size  at 
some  depth  below  the  ground  surface.  Single-stage 
reversible  pump-turbine  units  limit  head  to  the 
neighborhood  of  2,000  ft.  An  alternative  concept  is 
to  develop  a  total  head  of  4,000  ft  by  providing  an 
intermediate  power  plant  to  operate  at  2,000  ft  and 
another  plant  to  operate  at  a  depth  of  2,000  ft 
under  that.  The  possibility  does  exist  of  the  devel- 
opment of  the  full  head  in  one  step  without  the 
intermediate  power  plant.  The  feasibility  of  the  use 
of  multi-stage  reversible  pump  turbines  is  being 
examined  in  this  regard.  These  multiple-stage 
pumps  can  be  operated  in  the  reverse  direction  at 
remarkably  high  efficiencies  to  allow  efficient  op- 
eration at  heads  in  the  region  of  about  3,000  ft.  The 
lower  reservoir  for  these  undeground  pumped 
storage  project  will  consist  essentially  of  a  series  of 
parallel  large  tunnels.  The  lower  reservoir  tunnel 
currently  being  examined  is  60  ft  wide,  85  ft  high; 
20,000  ft  length  of  tunnel  will  be  needed  in  order 
to  provide  about  10,000  megawatt  hours  of  storage 
at  5,000  ft.  (Moore-SRC) 
W8I-06110 


MODERNIZATION  OF  HYDROELECTRIC 
UNITS, 

Allis-Chalmers  Corp.,  York.  PA    Hydro-Turbine 

Div. 

G.  F.  Wachter. 

In:   Hydropower:   A   National   Energy   Resource. 

Proceedings,    Easton,    Maryland,    March     11-16, 

1979.  Institute  for  Water  Resources,  Army  Corps 

of  Engineers,  Fort  Belvoir,  Virginia,  1980,  p  83-96. 

6  Fig;  2  Tab,  1  Ref 

Descriptors:  *Hydroelectric  plants,  'Turbines, 
•Economic  feasibility,  *Dams,  Electrical  equip- 
ment. Water  resources  development.  River  flow. 
Reservoirs,  Peaking  capacity,  Performance  evalua- 
tion, Performance  upgrading. 

There  are  many  existing  hydroelectric  stations  op- 
erating below  their  potential  capability.  The  hy- 
draulic units  do  not  develop  the  maximum  contri- 
bution to  power  systems  they  are  serving.  Their 
rated  capacities  may  have  been  selected  without 
allowances  for  changes  that  have  occurred  such  as 
closer  regulation  of  the  river  flow  due  to  storage 
reservoirs,  new  plants  located  either  upstream  or 
downstream,  changes  in  peaking  capacity  value, 
and  possibly  other  factors  which  today  are  evaluat- 
ed in  a  modern  hydroplant  study.  Modern  runner 
designs  and  turbine  arrangements  have  been  devel- 
oped to  permit  additional  ways  of  upgrading  the 
performance  of  the  older  generating  units.  Aban- 
doned hydrogenerating  installations  considered  un- 
economical for  rehabilitation  or  modernization 
previously,  are  now  being  studied  to  utilize  the 
available  water  resources.  Recent  studies  of  exist- 
ing dams  in  Northeast  indicate  that  10  to  20%  of 
existing  dams  deserve  a  more  serious  look  towards 
modernization  or  installation  of  new  hydrogenerat- 
ing units.  Several  existing  installations  have  been 
modernized  and  uprated  in  recent  years.  A  review 
of  a  number  of  these  installations  provides  an  inter- 
esting documentation  of  improvement  in  the  per- 
formance of  the  modern  hydraulic  turbines  as  com- 
pared to  the  original  unit.  (Moore-SRC) 
W81-06I11 


LOW-HEAD  HYDROELECTRIC  UNIT  FUNDA- 
MENTALS, 

Allis-Chalmers.   York.   PA.   Hydro  Turbine  Div. 
For  primary  bibliographic  entrv  see  Field  8C. 
W81-06119 


CAVITATION  DAMAGE  TO  HYDRAULIC 
STRUCTURES, 

Colorado  State  Univ..  Fort  Collins.   Engineering 
Research  Center. 
W.  J.  Rahmeyer. 

Journal  of  the  American  Water  Works  Associ- 
ation. Vol.  73.  No.  5.  p  270-274.  May.  1981.  I  Fig. 
29  Ref 


Descriptors:  'Cavitation,  'Hydraulic  structures, 
♦Damage,  Water  pressure,  Flow,  Fluid  dynamics, 
Flow  velocity.  Noise,  Vibrations,  Design  criteria. 

The  different  types,  causes,  and  mechanics  of  cavi- 
tation are  discussed,  and  methods  for  preventing 
cavitation  damage  to  structures  are  explored. 
During  cavitation  small  bubbles  of  vapor  or  gas 
expand  and  collapse.  The  collapse  produces  noise 
and  can  cause  vibration  damage  to  nearby  materi- 
als. Four  common  effects  of  cavitation  are  noise, 
vibration,  damage,  and  flow  modification.  Damage 
usually  occurs  in  areas  of  high  flow  velocities  or 
low  pressure  areas.  A  separation  zone  or  two- 
phase  flow  in  the  presence  of  a  high  velocity 
provides  the  conditions  necessary  for  damage. 
Structures  that  can  suffer  damage  include  valves, 
gates,  impellers,  entrances,  exists,  crests,  gate  slots, 
spillways,  energy  dissipators,  and  structures  with 
surface  irregularities.  Damage  can  be  eliminated  by 
streamlining  and  removing  irregularities  from  flow 
surfaces.  Also,  reducing  velocities  and  increasing 
ambient  and  local  pressures  can  prevent  damage. 
Careful  design  and  construction  to  prevent  condi- 
tions that  favor  cavitation  and  cavitation  damage 
are  important.  (Small-FRC) 
W81-06166 


MULTI-STAGE  OUTLET  DESIGN  OF  STORM- 
WATER  RETENTION  FACILITIES, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.  W.  Lafleur,  and  E.  A.  McBean. 
Canadian  Water  Resources  Journal,  Vol  6,  No  1,  p 
25-50,  1981.  8  Fig,  1  Tab,  22  Ref 

Descriptors;  *Storm  runoff,  'Detention  reservoirs, 
'Design  criteria.  Storm  water,  Urban  runoff. 
Mathematical  equations.  Outlets,  Flow  rates. 
Mathematical  models,  Canada. 

Increased  urbanization  in  Canada  has  resulted  in 
the  development  of  stormwater  retention  facilities 
in  many  areas  which  were  previously  rural.  A 
survey  of  consulting  engineering  companies  in- 
volved in  the  design  of  urban  drainage  works  was 
conducted  to  determine  current  strategies  used  in 
the  design  of  stormwater  retention  facilities  and  to 
evaluate  the  effectiveness  of  these  design  strategies 
in  meeting  stated  runoff  quantity  objectives.  The 
survey  results  indicated  that  the  design  strategies 
used  were  inadequate  to  meet  design  objectives. 
Model  simulations  showed  that  the  practice  of 
designing  the  principle  outlet  to  release  at  a  con- 
stant rate,  usually  corresponding  to  the  peak  pre- 
development  flow  level  of  a  storm  of  specific 
return  period,  did  not  meet  peak  predevelopment 
flow  rates  and  functioned  very  poorly  when  sub- 
jected to  storms  other  than  the  design  storm.  A 
multi-stage  outlet  can  be  designed  using  peak  pre- 
development flow  rates  of  both  a  high  and  a  low 
frequency  event  in  order  to  satisfy  the  design  ob- 
jectives of  a  broader  range  of  conditions.  Simula- 
tions of  the  performance  of  such  an  outlet  when 
subjected  to  5.  10.  and  25  year  storms  demonstrat- 
ed that  the  outlet  is  capable  of  meeting  two  of  the 
three  design  flows  exactly.  These  results  were 
found  with  both  trapezoidal  weir  outlets  and 
closed  drop  inlet  spillways.  (Carroll-FRC) 
W8 1 -06266 
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COMMON  PIPE  FLOW  FORMULAS  COM- 
PARED WITH  THE  THEORY  OF  ROUGH- 
NESS, 

East  Worcestershire  Waterworks  Co.,  Bromsgrove 
(England). 
P.  A.  Lamont. 

Journal  of  the  American  Water  Works  Associ- 
ation, Vol  73,  No  5,  p  274-280,  May,  1981.  5  Fig,  4 
Tab. 

Descriptors;  'Pipe  flow.  'Hydraulic  roughness. 
'Roughness  coefficient.  Mathematical  studies.  Hy- 
draulic friction.  Mathematical  equations.  Pipes. 
Conveyance  structures. 

The  theory  of  roughness  is  reviewed,  and  the  test 
results    on    which    the    recommended    roughness 


values  were  based  are  described.  A  table  is  present- 
ed of  recommended  values  of  the  Hazen-Williams 
coefficient  C.  which  is  a  popular  formula  in  the 
United  States.  Results  obtained  from  Colebrook 
and  Moody  formulas  based  on  the  theory  of  rough- 
ness agree  with  those  obtained  from  the  Hazen- 
Williams  and  Scobey  exponential  formulas.  At  ex- 
treme velocities,  the  correspondence  would  not 
necessarily  be  close,  and  the  Colebrook  and 
Moody  formulas  would  be  more  reliable.  Formulas 
are  presented  which  can  be  evaluated  without  dif- 
ficulty on  a  calculator  with  'log'  and  'y  to  the  x' 
keys.  The  results  are  applicable  to  the  pipe,  wheth- 
er carrying  water,  other  fluids,  or  gases.  The  mean 
experimental  values  and  the  recommended  design 
values  of  the  equivalent  surface  roughness  for  var- 
ious types  of  new  pipe  are  summarized.  (Small- 
FRC) 
W8I-06156 


CAVITATION     DAMAGE     TO     HYDRAULIC 
STRUCTURES, 

Colorado  State  Univ.,  Fort  Collins.   Engineering 
Research  Center. 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-06 166 


A  SIMPLE  TECHNIQUE  FOR  THE  ANALYSIS 
OF  FREE  SURFACE  FLOW  PROBLEMS, 

University  of  Wales  Inst,  of  Science  and  Technol- 
ogy, Cardiff  Dept.  of  Civil  Engineering  and  Build- 
ing Technology. 
P.  W.  France. 

Advances  in  Water  Resources,  Vol  4,  No  I,  p  20- 
22,  March,  1981.  4  Fig,  7  Ref 

Descriptors;  'Water  boundary,  'Surface  flow, 
'Finite  element  method.  Flow,  Mathematical  stud- 
ies. Equations. 

A  simple  technique  for  locating  the  free  boundary 
was  developed  to  aid  in  the  solution  of  free  surface 
flow  problems.  Using  this  technique,  all  elements 
remain  fixed  in  space  but  with  the  upper  boundary 
passing  through  them.  This  technique  avoids  re- 
computation  of  the  element  characteristics  during 
the  iterative  procedure,  which  can  reduce  compu- 
tation time  and,  therefore,  computer  costs.  Using 
conventional  methods,  it  is  necessary  to  derive  the 
element  characteristics  for  the  entire  discretized 
domain  to  reflect  the  successive  changes  in  the 
element  geometry.  The  simple  technique  is  illus- 
trated using  linear  quadrilateral  elements  with  two 
nodes  along  each  element  boundary.  The  method, 
however,  is  also  applicable  for  higher  order  ele- 
ments. (Small-FRC) 
W8 1-06 177 


LABORATORY  STUDY  OF  HYDRAULIC 
FRACTURING, 

New  Hamphire  Univ.,  Durham.  Dept.  of  Civil 
Engineering. 

G.  W.  Jaworski.  J.  M.  Duncan,  and  H.  B.  Seed. 
Journal  of  the  Geotechnical  Engineering  Division. 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GT6,  p  713-732,  June,  1981. 
12  Fig,  2  Tab,  15  Ref 

Descriptors:  'Dam  failure,  'Hydraulic  fracturing, 
'Boreholes,  Experimental  data.  Cracks.  Water 
pressure,  Earth  dams.  Wetting.  Strength,  Tensile 
stress. 

Investigations  were  performed  to  obtain  an  im- 
proved understanding  of  the  mechanics  of  hydrau- 
lic fracturing  around  boreholes,  to  clarify  the  role 
of  some  of  the  factors  which  affect  the  water 
pressure  at  which  hydraulic  fracturing  can  occur, 
'  and  to  attempt  to  relate  the  results  of  borehole 
fracturing  tests  to  conditions  which  may  promote 
hydraulic  fracturing  in  the  cores  of  embankment 
dams.  Results  indicated  that  hydraulic  fracturing  is 
promoted  by  or  may  require  a  borehole,  an  existing 
crack,  or  loose  soil  adjacent  to  a  rock  joint  within 
which  water  pressure  can  develop  tensile  stresses 
through  a  wedging  action  in  the  soil.  Hydraulic 
separation  can  occur  at  an  interface  between  soil 
and  a  dissimilar  material  such  as  concrete  or  rock 
as  soon  as  the  water  pressure  reaches  the  same 
magnitude  as  the  normal  stress  across  the  interface. 
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It  seems  that  the  effective  stress  must  become 
tensile  and  equal  m  magnitude  to  the  tensile 
strength  of  the  soil.  Hydraulic  fracturing  may 
occur  in  a  borehole  because  of  the  wetting  action 
of  the  water  acting  upon  the  walls  of  the  hole  or 
the  welted  zone  around  the  hole  (Small-FRC) 
W8 1-06205 


OPTIMAL  DESIGN  OF  GRAVITY  FLOW 
WATER  CONDUITS, 

Universidad     Nacional     Autonoma     de     Mexico, 

Mexico  City.  Dept.  of  Civil  Engineering. 

R.  Canales-Ruiz. 

Journal  of  the  Hydraulics  Division,  Proceedings  of 

the  American  Society  of  Civil  Engineers,  Vol  106. 

No  HY9,  p  1489-1502.  September,   1980.  9  Fig,  8 

Ref. 

Descriptors:  *Conduits,  'Gravity  tlow,  'Design 
criteria,  Flow,  Optimal  yield.  'Aqueducts,  Opti- 
mization, Systems  analysis 

The  standard  methods  used  for  the  optimal  design 
of  aqueducts  can  only  be  applied  to  cases  where 
the  slope  of  the  grade  line  can  be  changed  continu- 
ously. Even  then  it  is  necessary  to  choose  some 
points  where  the  head  value  is  assumed  to  be 
known.  Although  dynamic  programming  can  be  an 
alternative  method  of  solution  to  the  problem,  two 
aspects  must  be  considered.  First,  since  the  control 
variables  (diameters)  are  discrete  and  do  not  neces- 
sarily produce  integer  related  state  variable 
changes,  it  is  necessary  to  make  modifications  to 
the  standard  dynamic  programming  formulation. 
Second,  the  points  at  which  the  changes  of  the 
diameters  are  allowed  should  be  given.  The  design 
problem  can  also  be  solved  through  linear  pro- 
gramming, but  the  size  of  the  problem  may  become 
very  large.  With  the  method  proposed  it  is  unnec- 
essary to  specify  the  control  points,  and  the  points 
where  the  diameters  should  change  are  given  di- 
rectly by  opiimality  conditions.  This  method,  be- 
sides being  easily  implemented  in  a  digital  comput- 
er, has  a  graphical  interpretation  very  appropriate 
for  the  solution  of  design  problems.  The  Maximum 
Principle  with  minor  changes  can  also  be  used  to 
solve  other  design  problems,  including  those  con- 
cerned with  pumping  cost  and  pipe  costs.  (Baker- 
FRO 
W8 1-06206 


THE  RAINSTORM  WHICH  CAUSED  THE 
MORVI  DAM  DISASTER  IN  AUGUST  1979, 

Institute  of  Tropical  Meteorology,  Poona  (India). 
O.  N.  Dhar,  P.  R.  Rakhecha,  B.  N.  Mandal,  and  R. 
B.  Sangam 

Hydrological  Sciences  Bulletin,  Vol  26.  No  1,  p 
71-81.  March.  1981.  7  Fig,  6  Tab,  13  Ref. 

Descriptors:  *Dam  failure,  'Rainstorms,  'Rainfall 
intensity.  Earth  dams.  Depth-area-duration  analy- 
sis. Storms.  Disasters.  Morvi  dam.  'India. 

The  heavy  rainfall  that  caused  the  Machhu  dam 
failure  and  the  resulting  8-10  m  flood  wave  was 
analyzed  by  depth-area-duration  and  depth-dura- 
tion methods.  The  storm  on  August  II.  1979. 
caused  the  earth  dam  to  collapse,  and  the  flash 
flood  entirely  submerged  Morvi  and  nearby  vil- 
lages (India).  Rainfall  data  for  80  years  was  exam- 
ined, and  there  were  instances  when  stations  in  the 
region  received  their  respective  mean  annual  rain- 
fall in  a  single  day  The  maximum  I -day  rainfall 
varied  from  180  to  510  mm  and  2-day  from  }}0  to 
680  mm  During  the  two  days  preceding  the  col- 
lapse of  the  dam.  the  Macchu  basin  received  about 
four  times  the  normal  basin  rainfall  for  August 
The  large  volume  of  water  generated  during  the 
rainstorm  of  August  1979  (three-day  depth  447 
mm)  \\  as  mainly  due  to  the  condition  of  moderate 
to  hea\y  rainfall  which  prevailed  in  the  basin 
during  the  ten  days  before  the  dam  failure.  Depth- 
area-duration  analysis  of  past  severe  rainstorms 
found  that  a  1927  storm,  which  did  not  cause  dam 
failure,  was  much  more  severe  than  the  August 
1979  storm.  (Small-FRC) 
W8 1-06354 


8C.  Hydraulic  Machinery 


LOW-HEAD  HYDROELECTRIC  UNIT  FUNDA- 
MENTALS, 

Allis-Chalmers,  York,  PA.  Hydro  Turbine  Div. 
H   A.  Mayo,  Jr. 

In:  Hydropower:  A  National  Energy  Resource, 
Proceedings,  Easton,  Maryland,  March  11-16, 
1979.  Institute  for  Water  Resources,  Army  Corps 
of  Engineers,  Fort  Belvoir,  Virginia,  1980,  p  291- 
321.  17  Fig. 

Descriptors:  'Low  head,  'Hydroelectric  plants, 
'Turbines,  'Economic  feasibility.  Dams,  Stream 
discharge.  Feasibility  studies.  Cost-benefit  analysis. 

The  development  of  thousands  of  existing  low 
head  dams  is  once  again  becoming  economical  as 
nonrenewable  energy  resources  are  rapidly  in- 
creasing in  cost.  For  almost  two  generations  the 
development  of  low-head  hydroelectric  sites  has 
been  all  but  stopped,  so  that  few  people  are  famil- 
iar with  the  basic  technology  and  background. 
Rules  of  thumb  can  provide  a  starting  place  for 
sizing  equipment.  It  is  known  from  experience  that 
average  rainfall  information  is  directly  related  to 
the  streamflow  based  on  the  drainage  area  at  a 
particular  site.  This  can  provide  a  starting  place  for 
sizing  the  turbine  on  a  preliminary  basis.  If  there 
are  existing  structures,  the  sizing  of  an  individual 
turbine  may  be  determined  by  the  width  of  an 
existing  tailrace  or  the  area  of  the  tailrace  outlet. 
Rules  of  thumb  and  simplified  calculations  help  to 
provide  a  quick  and  economical  estimate  of  a  sites 
potential.  With  such  information  and  a  basic 
knowledge  of  equipment  alternatives  as  well  as 
approximate  costs,  an  initial  approximation  of  site 
feasibility  may  be  developed.  Factors  to  be  consid- 
ered in  low-head  development  include:  setting, 
open  flume  versus  pressure  case,  intakes,  draft 
tubes,  impulse  runners,  reaction  runners,  distribu- 
tors, and  generators.  The  challenge  facing  develop- 
ers of  low-head  hydroelectric  sites  is  to  find  means 
to  reduce  project  costs  so  that  the  lower-capacity 
and  lower-head  hydroelectric  sites  will  be  eco- 
nomical. A  fundamental  approach  to  lower-cost 
projects  is  standardization.  (Moore-SRC) 
W81-06I19 


8D.  Soil  Mechanics 


SOIL  FAILURE  MODES  IN  UNDRAINED 
CYCLIC  LOADING, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Civil  En- 
gineering. 

E.  T.  Selig,  and  C.  S.  Chang. 

Journal  of  the  Geotechnical  Engineering  Division, 
Proceedings  of  the  American  Society  of  Civil  En- 
gineers, Vol  107,  No  GTS,  p  539-551,  May,  1981. 
16  Fig,  8  Ref. 

Descriptors:  'Soils,  'Strain,  Shear  tests.  Shear 
stress.  Strength.  Soil  properties.  Soil  mechanics. 
Pressure  distribution.  'Saturated  soils. 

The  two  major  different  categories  of  cyclic  triaxi- 
al  tests  are  illustrated  to  define  soil  failure  modes. 
In  a  cyclic  triaxial  test,  failure  can  be  defined  by  a 
specified  magnitude  of  strain  developed  within  the 
sample.  In  one  type  of  failure  mode  the  permanent 
axial  strain  reaches  the  specified  value  first,  and  in 
the  other  type  the  cyclic  strain  reaches  the  speci- 
fied value  first.  Shear  stress  reversal  was  the  gov- 
erning factor  which  distinguished  these  two 
modes.  When  no  shear  stress  reversal  occurred,  the 
permanent  strain  failure  mode  was  the  governing 
factor.  The  largest  pore  pressure  increase  involved 
the  condition  of  shear  stress  reversal.  Only  in  the 
case  of  shear  stress  reversal  can  100%  pore  pres- 
sure ratio  and  thus  zero  effective  stress  occur. 
However,  the  condition  of  shear  stress  reversal  or 
no  reversal  was  directly  associated  with  the  condi- 
tion of  whether  or  not  the  cyclic  deviator  stress 
was  greater  than  the  static  deviator  stress.  When 
the  cyclic  deviator  stress  was  greater  than  the 
static  de\iator  stress,  cyclic  strain  governed  fail- 
ure, and  shear  stress  reversal  occurred.  While  the 
same  magnitude  of  strain  can  be  used  to  define 
failure,  whether  the  mode  of  failure  is  cyclic  or 
permanent  strain,  these  two  modes  are  quite  differ- 


ent   and    cannot    be    treated    as   interchangeable. 

(Baker-FRC) 

W8 1-06229 


8F.  Concrete 


TESTING    AND     EXAMINATION    OF    CON- 
CRETE CORES  -  MINIDOKA  DAM,  IDAHO, 

Bureau  of  Reclamation,  Denver,  CO.  Engineering 
and  Research  Center 

For  primary  bibliographic  entry  see  Field  8A. 
W8 1-06 105 


8G.  Materials 


SURVEY  OF  SERVICE  BEHAVIOR  OF  LARGE 
EVAPORATIVE  DESALTING  PLANTS, 

Little  (Arthur  D),  Inc.,  Cambridge,  MA. 
For  primary  bibliographic  entry  see  Field  3A. 
W8 1-0605 1 


PROTECTING  THE  INSTALLATION  -  AND 
THE  POPULATION;  EPOXY,  POLYURE- 
THANE  AND  EPDM  MATERIALS  IN  THE 
PUBLIC  UTILITIES. 

Water  Services,  Vol  85,  No  1020,  p  73-74,  77, 
February,  1981.  3  Fig 

Descriptors:  'Coatings,  'Materials  engineering. 
Linings,  Reservoirs,  Pipes,  Sewers.  Epoxy  resins, 
Binders,  Sealants. 

Coatings  based  on  epoxides,  polyurethanes,  polyes- 
ters and  fiuorocarbons,  if  correctly  applied,  will 
give  corrosion  protection  of  pipes,  tunnels,  storm- 
water  outflows  and  other  structures  for  10-20  years 
on  iron,  steel  or  concrete  wherever  aggressive 
conditions  are  experienced.  Seals  can  be  provided 
for  movement  joints  of  all  types.  Water  loss  from  a 
20  M  liter  service  reservoir,  running  at  about 
270,000  liter,  was  reduced  to  an  acceptable  level 
by  the  installation  of  a  pre-formed  Neoferma  epdm 
synthetic  rubber  gasket  to  reseal  the  original  con- 
struction joints  on  the  water  face,  which  had  failed 
due  to  bacterial  degradation.  A  50-yr  old  octagonal 
RC  water  tower  was  leaking  when  filled  to  TWL. 
Large  cracks  in  the  walls  and  floor  of  the  227 
cubic  meter  capacity  tank  and  an  asphalt  lining 
that  was  damaged  beyond  repair  were  the  prob- 
lems. A  coat  of  Colebrand  CXL  230  epoxy  resin 
primer  was  applied  by  airless  spray  over  the  walls 
and  floor  after  they  had  been  properly  prepared. 
Examples  are  also  provided  of  cases  of  re-lining  a 
brickwork  sewer,  modifications  of  a  standard  leak 
sealing  material,  and  the  provision  of  external  pro- 
tection for  pipes  and  roof  repairs.  (Baker-FRC) 
W8 1-06 1 72 


PERSISTENCE  OF  THREE  ORGANOPHOS- 
PHORUS  INSECTICIDES  IN  ARTIFICIAL 
PONDS  AND  SOME  BIOLOGICAL  IMPLICA- 
TIONS, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy. 
For  primary  bibliographic  entry  see  Field  5C. 

W8 1-06257 


81.  Fisheries  Engineering 


PROMISING  A  PROCESS  FOR  PARITY:  THE 
PACIFIC  NORTHWEST  ELECTRIC  POWER 
PLANNING  AND  CONSERVATION  ACT  AND 
ANADROMOUS  FISH  PROTECTION, 

Lewis  and  Clark  Coll.,  OR.  Northwestern  School 
of  Law. 

For  primary  bibliographic  entry  see  Field  6E. 
W8 1-06260 


IMPORTANCE      OF      THE      WATER-LEVEL 
REGIME  FOR  RESERVOIR  FISHERY, 

Akademiya    Nauk    SSSR,    Borok.    Inst.    Blologii 
Vnutrennykh  Vod. 

For  primary  bibliographic  entry  see  Field  2H. 
W8 1-06301 
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SCIENTIFIC  AND  TECHNICAL  INFORMATION— Field  10 
Specialized  Information  Center  Services— Group  lOD 


FACTORS  INFLUENCING  THE  NATURAL  RE- 
PRODUCTION OF  STURGEONS  IN  THE 
URAL  RIVER, 

Kaspiiskii  Nauchno-Issledovatelskii  Inst.  Rybnogo 

Khozyaistva.  Astrakhan  (USSR). 

For   primary   bibliographic   entry   see   Field   6G. 

W81-06312 


LOUVERED  OFFSHORE  INTAKE  FOR  DI- 
VERTING FISH, 

Stone  Webster  Engineering  Corp.,  Boston,  MA. 

Y.  G.  Mussalli,  E.  P.  Taft,  J.  Larsen,  and  J.  M. 

Toennies. 

Journal  of  the  Energy  Division,  Proceedings  of  the 

American  Society  of  Civil  Engineers,  Vol  107,  No 

EYl,  p  79-94,  May,  1981.  12  Fig,  1  Tab,  4  Ref 

Descriptors:  *Intakes,  *Entrainment,  *Hydraulic 
models,  *Fish  guiding,  Intake  gates.  Nuclear 
powerplants.  Environmental  effects,  Cooling 
water,  Water  resources  development.  Ecological 
effects.  Water  management,  Model  studies.  Lake 
Ontario. 

A  wide-spaced  louver  offshore  intake  structure 
designed  to  prevent  the  impingement  of  fish  is 
described.  The  louvers  are  designed  to  divert  fish 
to  a  bypass  which  leads  to  a  submerged  jet  pump 
for  discharge  at  a  remote  location.  The  system  was 
tested  in  laboratory,  scale  hydraulic  model,  and 
prototype  studies  for  use  in  the  proposed  Nine 
Mile  Point  Nuclear  Station  to  be  constructed  on 
Lake  Ontario.  Fish  diversion  efficiencies  of  the 
structure  ranged  from  23  to  91%.  Louver  orienta- 
tion and  shape  affected  the  velocity  and  flow  dis- 
tribution along  the  louvers,  which  in  turn  affected 
the  fish  diversion  efficiencies.  Better  fish  guidatice 
was  enhanced  by  a  gradually  increasing  velocity 
gradient  into  the  bypass.  A  different,  highly  effec- 
tive screenwell  fish-diversion  system  was  adopted 
instead  of  the  present  system  for  use  at  the  Nine 
Mile  Point  Station  nuclear  plant.  This  new  system 
will  feature  angled  traveling  screens  which  will 
divert  fish  to  a  bypass  for  return  to  Lake  Ontario 
via  a  jet  pump  and  transport  pipeline.  (Geiger- 
FRC) 
W81-06337 


major  water  parameters,  frequency  of  measure- 
ment, and  media  in  which  data  are  available.  Non- 
point  data  have  been  collected  and  are  presently 
being  indexed.  Information  is  available  at  60  assist- 
ance centers  in  45  states  and  Puerto  Rico.  Users 
may  write,  phone,  or  visit  the  centers.  NAWDEX 
also  coordinates  its  activities  with  other  informa- 
tion systems,  including  the  Department  of  Interi- 
or's Water  Resources  Scientific  Information 
Center  (WRSIC).  Through  these  connections, 
over  100  bibliographic  systems  and  an  index  of 
over  10,000  environmental  data  files  are  available. 
(Cassar-FRC) 
W81-06328 


EXPERIMENTAL  INSIGHT  OF  TRACE 
METAL  ENVIRONMENTAL  POLLUTION 
PROBLEMS  IN  MUSSEL  FARMING, 

Universiti  Sains  Malaysia,  Penang.  School  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W81-06353 

10.  SCIENTIFIC  AND 

TECHNICAL  INFORMATION 

lOD.  Specialized  Information 
Center  Services 


NAWDEX:  FOCAL  POINT  FOR  WATER  DATA 
INFORMATION, 

Geological  Survey,  Reston.  VA. 
M.  D.  Edwards. 

Journal  of  the  Water  Resources  Planning  and  Man- 
agement Division,  Proceedings  of  the  American 
Society  of  Civil  Engineers,  Vol  107.  No  WRl,  p 
77-83,  March,  1981.  2  Fig. 

Descriptors:  *Information  systems.  *Data  collec- 
tions, *Hydrologic  data  collections.  Information 
retrieval.  Data  storage  and  retrieval. 

The  National  Water  Data  Exchange  (NAWDEX) 
was  established  in  1976  by  the  U.S.  Geological 
Survey  to  coordinate  cataloging  and  indexing  of 
water  data  and  to  improve  access  to  this  data.  Two 
computerized  data  bases  are  available  to  all  users  in 
the  water  resources  community.  The  Water  Data 
Sources  Directory,  a  compilation  of  700  organiza- 
tions, provides  information  on  location  of  organi- 
zation, geographic  area  of  data,  types  of  data,  and 
media  in  which  the  data  are  available.  The  Master 
Water  Data  Index  provides  information  about 
370.000  sites,  including  geographic  location,  source 
organization,    types    of    data,    periods    included. 
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SUBJECT  INDEX 


ABSORPTION 

Microbiological   Removal  of  Metal   Ions  from 

Water, 

W81-06296  5D 

Experimental  Insight  of  Trace  Metal  Environ- 
mental Pollution  Problems  in  Mussel  Farming, 
W81-06353  5B 

ACID  MINE  DRAINAGE 

A  Procedure  for  Predicting  Concentrations  of 
Dissolved   Solids   and   Sulfate   Ion   in   Streams 
Draining  Areas  Strip  Mined  for  Coal, 
W81-06077  5B 

Occurrence  and  Prediction  of  Acid  Drainages, 
W81-06336  5B 

ACID  RAIN 

Acid     Precipitation:     Crucial     Questions     Still 

Remain  Unanswered, 

W81-06228  5C 

Occurrence  and  Prediction  of  Acid  Drainages, 
W81-06336  5B 

Aluminum  in  Groundwater:   Possible   Solution 

Equilibria, 

W8 1-06359  5B 

ACIDIC  WATER 

Physico-Chemistry   of  Surface   Waters   in    the 
Campine  Region  of  Belgium,  with  Special  Refer- 
ence to  Acid  Moorland  Pools, 
W81-06387  2K 

ACTIVATED  CARBON 

Conquering  Groundwater  Contamination. 

W8 1-061 57  5F 

The  Economics  of  Carbon  Regeneration  State  of 
the  Art, 

W81-06330  5F 

ACTIVATED  SLUDGE 

Method   for  the  Preservation  of  an  Activated 

Sludge, 

W81-06144  5D 

Factors  Affecting  Effluent  Variability  from  Ac- 
tivated Sludge  Processes. 
W8 1-06234  5D 

Dynamics  of  Activated  Sludge  in  Terms  of  Or- 
ganic Carbon, 
W8 1-06242  5D 

Improvements  in  an  Activated  Sludge  System, 
W81-06367  5D 

ACTIVATED  SLUDGE  PROCESS 

Startup  and  Operation  of  a  High-Purity  Oxygen- 
Activated-Sludge  Secondary  Treatment  Plant, 
W8 1-06364  5D 

ADMINISTRATIVE  DECISIONS 

Western  Ground  Water  Rights:  An  Overview, 
W8 1-06058  6E 

ADSORBENTS 

Peat-An     Adsorbent/Filtration     Medium     for 

Wastewater  Treatment, 

W81-06193  5D 

ADSORPTION 

A   Continuous-Flow,    Isotope-Dilution   Method 

for  Studies  of  Adsorption  Behaviour  of  Metal 

Ions. 

W8 1-062 13  5A 

AERATION 

Gyratory  Aerobic  Aeration  Treatment  Tank. 
W81-06148  5D 

Change  in  Certain  Characteristics  of  a  Stratified 
Water  Body  Under  the  Effect  of  Artificial  Aer- 
ation, 
W8 1-063 10  2H 


AEROSOLS 

Aerosols  Generated  by  Liquid  Sludge  Applica- 
tion to  Land, 
W81-06132  5E 

Enrichment  of  Sulphate  in  Maritime  Aerosols, 
W81-06230  5B 

AGRICULTURE 

Water  for  Agriculture  in  a  Competitive  Envi- 
ronment, 
W8 1-06065  6D 

ALABAMA 

Hydrologic  Assessment,  Eastern  Coal  Province 

Area  23,  Alabama, 

W81-06076  5B 

ALBERTA 

Some  Considerations  Regarding  the  Irrigability 

of  Soils  in  East-Central  Alberta, 

W8 1-06272  4A 

Environmental  Management  Considerations  for 
the  Assessment  of  Interbasin  Transfer  Projects 
in  Alberta, 
W81-06273  6A 

ALGAE 

The  Limiting  Role  of  Phosphorus  in  a  Wood- 
land Stream  Ecosystem;  Effects  of  P  Enrich- 
ment on  Leaf  Decomposition  and  Primary  Pro- 
ducers, 
W8 1-06244  5C 

Evaluating     Promulgated     Refinery     Effluent 

Standards  Using  Artificial  Streams, 

W81-06259  5C 

ALTERNATIVE  WATER  USE 

Water  for  Industry  in  New  Mexico's  Future, 
W8 1-06067  6D 

ALUMINUM 

3-Hydroxypyridine-2-Aldehyde  2-Pyridylhydra- 
zone  as  an  Analytical  Reagent  Fluorimetric  De- 
termination of  Alluminum  in  Natural  Waters, 
W8 1-062 10  5  A 


Aluminum   in  Groundwater:   Possible   Solution 

Equilibria, 

W81-06359  5B 


ANION  EXCHANGE 

Antifouling     Bound-Liquid     Anion     Exchange 

Membranes  for  Electrodialytic  Desalination  of 

Water, 

W81-06196  3A 

ANNUAL  RUNOFF 

Factors  Influencing  the  Natural  Reproduction  of 

Sturgeons  in  the  Ural  River, 

W81-06312  6G 

ANTIMONY 

Sorption  of  Arsenic,  Antimony  and  Bismuth  on 
Glycolmethacrylate    Gels    with    Bound    Thiol 
Groups  for  Direct  Sampling  in  Electrothermal 
Atomic  Absorption  Spectrometry, 
W8 1-062 18  5A 

AQUACULTURE 

Experimental  Insight  of  Trace  Metal  Environ- 
mental Pollution  Problems  in  Mussel  Farming. 
W81-06353  5B 

AQUATIC  ANIMALS 

Organochlorine  Residues  in  Fish:  National  Pesti- 
cide Monitoring  Program.  1970-74. 
W8 1-063 16  5A 

AQUATIC  FUNGI 

Filamentous  Fungal  Propagules  as  Potential  In- 
dicators of  Sediment-Detritus  Resuspension, 
W8 1-06262  2L 


AQUATIC  HABITATS 

Methodologies  for  Use  in  Project-Related  Stud- 
ies, 
W81-06114  6G 

AQUATIC  LIFE 

The  U.S.  Program  to  Meet  Water  Quality  Stand- 
ards, 
W8 1-06 150  6E 

AQUATIC  PLANTS 

Rooted  Aquatic  Plant  Effects  on  Nitrogen  Bud- 
gets, 
W81-06187  5C 

Microbiological   Removal  of  Metal   Ions  from 

Water, 

W8 1-06296  5D 

The  Role  of  Aquatic  Weeds  in  Changing  the 

Pattern  of  Ecosystems  in  Kerala, 

W8 1-06397  3B 

AQUATIC  WEED  CONTROL 

The  Role  of  Aquatic  Weeds  in  Changing  the 

Pattern  of  Ecosystems  in  Kerala, 

W81-06397  3B 

AQUATIC  WEEDS 

The  Role  of  Aquatic  Weeds  in  Changing  the 

Pattern  of  Ecosystems  in  Kerala, 

W8 1-06397  3B 

AQUEDUCTS 

Optimal  Design  of  Gravity  Flow  Water  Con- 
duits, 
W8 1-06206  8B 

AQUIFER  CHARACTERISTICS 

Ground-Water  Availability  on  the  Kitsap  Penin- 
sula, Washington, 
W81-06069  2F 

Ground  Water  in  the  Carbonate  Rocks  of  the 

Franklin  Area,  Tennessee, 

W8 1-06072  2F 

Hydrologic  Effects  of  Stress-Relief  Fracturing 

in  an  Appalachian  Valley, 

W8 1-06099  2F 

AQUIFER  TESTING 

Completion  and  Testing  of  Madison  Limestone 
Test  Well  3,  NW1/4SE1/4  Sec.  35,  T.  2  N.,  R. 
27  E..  Yellowstone  County,  Montana, 
W8 1-06073  2F 

AQUIFERS 

Ground-Water  Conditions   in   Utah,   Spring  of 

1981. 

W8 1-06071  2F 

Saltwater  Intrusion  into  the  Old  Bridge  Aquifer 
in  the  Keyport-Union  Beach  Area  of  Monmouth 
County,  New  Jersey, 
W81-06087  5B 

The  Surficial  Aquifer  in  East-Central  St.  Johns 

County.  Florida, 

W8 1-06096  2F 

Analysis   of  Stream-Aquifer   System    Interrela- 
tionships in  the  Big  Blue  and  Little  Blue  River 
Basins  in  Gage  and  Jefferson  Counties,  Nebras- 
ka, 
W8 1-06097  2A 

Map  Showing  the  Potentiometric  Surface  of  the 
Magothy      Aquifer     in      Southern      Maryland, 
September  1979, 
W8 1-06098  2F 

Analysis  of  the  Formation  of  the  Hydrochemical 
Regime   in    Aquifer   Systems   of  the   Norhtern 
Dvina  Depression, 
W8 1-06299  2K 
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ARCTIC 

Study  of  the  Conditions  of  Formation  of  Water 
Salinity   in    River   Mouths  of  Arctic   Seas   by 
Means  of  Natural  Stable  Oxygen  Isotopes, 
W8 1-06300  2L 
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